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i FOREWORD 

> 

This report describes the HU-1A dynamic air load measurement program 
and presents reduced data for selected flight conditions. The program 

was conducted by Bell Helicopter Company under U. S, Army Transporta- 

tion Research Command Contract DA 44-177-TC-653 (Reference 1), and was 

carried out under the technical cognizance of Mr. John Yeates, USATRECOM, 
Fort Eustis, Virginia. 

§ 

The program began in July,1960 and was completed in June, 1962. Personnel 

associated with the program include Mr. F. B. Burpo, the Research Project 

Engineer, and Messrs. R. T. Bybee, B. Blankenship, J. A, DeTore, 

G. Boswell, and R. R. Lynn of Bell Helicopter Company. Additionally, 

Mr. E. L. Davis, a special consultant to USATRECOM, contributed many 

valuable suggestions during the early part of the program. 

It was beyond the scope of the program to check every one of the thou- 

sands of data points presented. As discrepancies are found, it is 

requested that they be reported to Mr. J. Yeates of USATRECOM. 
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I. SUMMARY 

This report describes a program to measure the dynamic air loads acting 

on the HU-1A semirigid main rotor and presents reduced data for selected 
flight conditions. The work reported includes only that pertaining to 

the data gathering, reduction, and presentation. The analyses and 

interpretation of those data are outside the scope of the program as 

defined in Reference 1. 

i 

Descriptions of the basic HU-1A helicopter, the instrumentation system, 

and various component tests are given. The latter include blade fatigue, 

differential pressure transducer, slip ring qualification, and main rotor 

vibration tests. All components performed satisfactorily. 

The flight program is described. A total of three data flights were 
made during which 68 steady state and maneuver flight conditions were 
recorded. The flight conditions and related information are tabulated. 

The data recording, processing, and presentation are discussed. Cali- 

brations,, sign conventions, and reduced data for eleven steady state 

and two maneuver conditions are given. The reduced data include: 

IBM tabulations of blade differential pressures, air loads, bending 

moments, controls and blade positions, center of gravity acceler- 

ations, controls loads, and various harmonic analyses; 

I 

Curves of differential pressures versus chord, air loads versus 
span and azimuth, thrust versus azimuth, and blade bending moments 

versus span and azimuth; , 

Tables of related photo panel (velocity, temperature, etc.), and 

helicopter attitude and position information. 



II. INTRODUCTION 

The design of modern rotor systems has been hampered due to the lack of 

knowledge of the basic air loads acting on the blades. These fluctuating 

air loads are responsible for the rotor and control system fatigue loads 

and the cockpit vibrations associated with helicopter operation. The var- 

ious harmonics of the air loads act on the blade, which responds as a 

function of its dynamic characteristics. Due to the complex interrelation 

of the aerodynamic forces acting on a blade and the dynamic characteristics 

of that blade, the experimental determination of the actual air loads act- 

ing on a rotor is impossible without direct pressure measurement. 

I 

Recognizing this, the U. S. Army Transportation Research Command (USA- 

TRECOM) initiated a broad experimental program to define the inflight 

air loads acting on rotor blades. The first such project involved 

National Aeronautics and Space Administration (NASA) tests with the ar- 
ticulated four-bladed rotor H-34 helicopter. That work is reported in 

part by Reference 2. The second part of the over-all air loads program 

involved the subject Bell Helicopter Company tests of the semirigid two- 
bladed rotor system of the HU-1A helicopter. The purpose of the Bell 

work, as defined by Reference 1, was to gather, reduce, and present se- 

lected data from the test flights. The analysis and interpretation of 

those data were outside the scope of the program. 

These two projects are the first known programs to measure air loads on 

a full scale rotor in flight. However, similar wind tunnel model tests 

were conducted in 1956 by NACA. These model tests are reported by Ref- 

erence 3. It is hoped that the analysis and application of the data 

presented herein will allow greatly improved rotors for future helicopter 

designs. 

At the onset of the program, it was planned that the basic air load and 

moment data would be reduced by use of a 12-point harmonic analysis. Os- 

cillograph trace sensitivities, channels per oscillograph, paper speed, 

etc., were adjusted accordingly. The major portion of the data, flight 
conditions, etc., presented herein follows this initial planning and is 

referred to as Type I data, conditions, etc. 

During the course of the program, USATRECOM advised the contractor that 

a new rotor air load prediction technique was being developed by the 

Cornell Aeronautical Laboratory and that it was desirable to use data 
from the subject program for correlation purposes. During subsequent 

discussions with personnel from USATRECOM and the Cornell Aeronautical 
Laboratory, it was decided that the HU-1A data to be supplied to the 

Cornell Aeronautical Laboratory should have a greater sensitivity than 
that originally planned; further, that a 24-point instead of a 12-point 

harmonic analysis should be used. To accomplish this, it was necessary 

to increase the sensitivity of the air load oscillograph traces, to de- 
lete some oscillograph traces (to allow for increased sensitivity), and 



to increase the oscillograph paper speed. The resulting four flight- 

conditions and data are referenced to herein as Type II flights, condi- 

tions, data, etc. The results of the Cornell Aeronautical Laboratory- 

air load prediction work are reported in Reference 4. 



I 
III.     DESCRIPTION OP TEST EQUIPMENT 

i 

I 

I 

A.  HELICOPTER 

i 

The helicopter used during the subject program was the United States 
Army HU-1A Iroquois, Serial Number 59-1616. An in-flight photograph of 

the test helicopter is shown in Figure 1. A three-view drawing of the 
basic HU-1A is shown in Figure 2; pertinent data for the test machine 
are listed below. 

Take-off Gross Weight (pounds) 6175 

Center of Gravity (inches, reference Sta. 0, Fig. 2)    133.1 

Engine Lycoming T53-L-1A 

(Serial No, LE 00239) 

Power/Engine Speed (Horsepower/r.p.m.) 770/6400 

Out of Ground Effect Ceiling (feet) 12,000 

Cruise Speed (knots) 100 

Main Rotor Data 

Number of Blades 2 

Diameter (feet) 43.75 

Chord (inches) 15,2 

Blade Twist (degrees)(from centerline of 

rotation to tip) -12 
Blade Section NACA 0015 

Tip Speed (feet/second) 

At engine speed of 5800 652 

At engine speed of 6400 720 
At engine speed of 6600 742 

Ratio of Blade Pitch to Bar Flapping ,16 
Pitch Link Arm to Blade Feathering Axis (inches) 7.0 

Rigging Data 

Fuselage 
Fore and aft (degrees) 0 

Lateral (degrees) 0 

Mast 

Forward (degrees) 3 
Lateral (degrees) 0 

Swashplate (neutral cyclic control) 

Forward (degrees) 3 
Left (degrees) -1 (left side down) 

Swashplate 

Cyclic control full forward (degrees) 14.5 
Cyclic control full aft  (degrees) -9 
Cyclic control left (degrees) -9.25 

Cyclic control right (degrees) 9.5 

Blade Angle at Blade Station 23 

Collective control full down (degrees) 9.5 

Collective control full up (degrees) 22,5 



B. INSTRUMENTATION SYSTEM ( ! 

1. General (Block Diagram) 

The data presented during the subject program were recorded 

manually, by oscillograph, and by photo panel. Counter number, maneuver 

description, and pilots' comments were recorded manually; airspeed, 

altitude, outside temperature, rotor speed, and power were recorded by 

photo panel; and the outputs of the rotor and/or fuselage mounted pres- 

sure, strain, and position transducers were recorded by oscillograph. 
Photo panel correlation traces were also recorded on the oscillograph. 

A block diagram of the basic instrumentation system developed 

and used during the subject program is shown in the accompanying sketch. 
Figure 3 shows the instrumentation installation in the cabin of the 

HU-1A helicopter. Discussions of the major components peculiar to this 

system are given in the paragraphs below.  Table 1 gives a complete 

list of all the oscillograph data channels recorded.  Reference 5  is 
a complete wiring diagram of the instrumentation system. 

Oscillograph 

1 

Attenuation 

Box 
Amplifier 

Signal 
Conoitioning 

Equipment 

Balance 
Box 

Nonrotating 

Instrumentation 

Pressure 

Transducer 
# ̂

 
V, 

V ^ ^v rr 

L. 
Rotor Instrumentation 

BLOCK DIAGRAM OF INSTRUMENTATION 
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2. ■ Components 

a.  Pressure Transducers - NACA-developed miniature pressure 

transducers were used during this program to measure the differential 

pressure between the upper and lower surface of one main rotor blade. 
The basic transducer is described in NACA Technical Note 2659 (Reference 
6); a photograph of one of the transducers used during the program is 

shown by Figure 4, 

The device operates on a variable air-gap inductance principle. 

A thin stretched diaphragm is mounted between two coils; one side of the 

diaphragm is connected to the upper blade surface, the other side to the 

lower surface. Differential blade pressure results in a deflection of 

the diaphragm and a consequent air gap and inductance change which is 

amplified and recorded. The transducer output was amplified by Consol- 
idated Electrodynamic Corporation (CEC) System D amplifiers which supply 

a 3000 cycle excitation voltage. 

The transducers used during this program were supplied by the 

Modern Machine and Tool Company, Inc., Newport News, Virginia. All units 

were carefully inspected as described in a later section and performed 
satisfactorily during the program. 

I 
b. Main Rotor Slip Ring - Figure 5 shows the slip ring assembly 

which was developed and used during this program. The slip ring assembly 

is defined fully in Reference 7.  The Bell-designed unit which was built 

by the Instrument Engineering Company of Austin, Texas, successfully 

completed its qualification tests (Reference 8) and perfo-rmed satisfacto- 

rily during the program. 

The slip ring is constructed in four sections, three 50-ring 

segments with two brushes per ring, and a 14-ring segment with four 

brushes per ring. The 14 rings were power carriers; the remaining 150 

rings were used to carry signals. 

The slip ring assembly was installed inside the main rotor 

mast with only the rotating plug connector protruding from the top (see 

Figure 6).  It was driven by a cap fitting over the top of the mast and 
held stationary by a stand pipe extending out the bottom of the mast and 

attaching to the frame of the ship. The stationary wiring was brought 

down through the pipe to the signal conditioning equipment. 

c. Attenuation Box - The attenuation box was used for two reasons* 

first, it was used to attenuate or adjust the signal amplitude, and second, 

it was used to provide a matching network. 

Type 7-312 and 7-315 galvanometers were used during the pro- 

gram with the CEC System D amplifiers. The output impedance of this type of 
amplifier was not the correct value for the above galvanometers. The con- 

tractor was informed by NASA personnel early during the program that the 

high frequency galvanometers that are intended to be used with that ampli~ 
fier (323 galvanometers) produced "hashy" oscillograph traces when used 



with the NACA transducers.  Therefore, the lower frequency galvanometers 
were used and a matching network was required. 

A potentiometer was used in the matching network.  The ampli- 

fiers have step attenuators which allow the signal amplitude to be varied 

in large increments; however, a finer amplitude adjustment was required 

for the subject program.  Therefore, an adjustment potentiometer was in- 

corporated in the attenuation box. 

d. Photo Panel - The following instruments were installed in the 
photo panel. 

Airspeed indicator (knots) 

Altimeter (feet) 

Tachometer, engine (N ) and rotor (r.p.m.) 

Tachometer, gas producer (N ) (per cent r.p.m.) 

Temperature gage, outside air (degrees centigrade) 

Pressure gage, high torque, engine (p.s.i.) 

Pressure gage, low torque, engine (p.s.i,) 

The instrument readings were recorded by a Model G Automax 35 mm camera. 

e. Standard Items - The following equipment was installed in the 
helicopter for the test program. 

Six Consolidated Electrodynamic Corporation (CEC) oscillographs, 
Model 5-114-P3-18. 

Three CEC Model 2-105B power supplies with 1-113B amplifiers. 

Two CEC Model 2-105 power supplies with 1-113B amplifiers. 

Attitude gyro:  Lear K4B System. 

Rate gyro:  Minneapolis Honeywell Model VFDD-1 with K-3 gyros. 

Accelerometers:  Statham Model A17-3-120 

Position Indicators:  A potentiometer was used to unbalance a 

Wheatstone Bridge. 

Angle of attack and yaw vane - Aerodynamic vanes were connect- 

ed to potentiometers. The vanes were mounted on a boom as shown 

in Figure 1, The boom vane position was at the following ap- 
proximate location:  Water Line +40; Butt Line 0; Station -100. 

C.  INSTRUMENTED BLADES 

The most important item of the program (and the most difficult to as- 

semble) was the fully instrumented main rotor blade, A schematic of that 
blade (designated as the red blade) is shown in Figure 7.  This blade is 
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detailed completely by Reference 9.  It was instrumented to measure beam 

and chord bending, torsion, and differential pressure. 

For the purpose of tracing bending moments across the hub and estab- 

lishing mode shapes, chord and beam bending gages were installed on the 
second, or white blade.  Also, the mass distribution for the two blades 
was assured by installing dummy transducer trays in the white blade. 

The following paragraphs describe the strain and pressure sensor 

installations and present basic dynamics data for the red blade. 

1. Strain Gage Installation 

Baldwin-Lima-Hamilton, SR4 paper strain gages, type A-13, were 

installed on the blades per standard Bell Helicopter Company laboratory 

procedure.  A thin coating of epoxy fairing putty was applied over all 

strain gages and lead wires and was sanded so that the installation was 

aerodynamically clean.  Figure 8 shows a photograph of the completed 
installation. 

i 

The locations of the strain gages in per cent radius are: 

Red Blade 

Beam Bending: 

Chord Bending; 

Torsion: 

White Blade 

15; 28; 36; 45; 60; 65; 80; 92.5 
15; 28; 60; 80 

15; 50 

i 
Beam and Chord Bending:  15; 28 

2. Pressure Sensor Installation 

Forty-four pressure transducers of the type shown by Figure 4 

were installed in the red blade.  The transducer installation consisted 
of the following components: 

Tray Assemblies - These assemblies included transducers, bridge re- 

sistors, and mounting hardware (see Figure 9).  Stainless steel 
tubing (.0625 inch, .010 wall) was used to connect the pressure trans- 

ducer to the tray air pressure orifices. All tubing lengths were 
quite short and the maximum length used was 3.5 inches. 

Aluminum Tubes - These tubes served as an electrical conduit to carry 

the transducer lead wires and also to position the trays spanwise in- 
side the blade. 

The trays were shaped to match the inside contour of the three 

blade sections (i.e., box beam, mid-, and trailing-edge sections).  Fig- 
ure 10 shows the three tray assemblies used. 



Six tray assemblies of each shape were mounted to three aluminum 

tubes and each tube was then inserted into the matching blade section from 

the tip.  Figure 11 shows the tube and tray assembly for the box beam 
section partially installed in the blade. Foam spacers supported the tube 

between the transducer stations. 

After all assemblies were in place, the trays were connected to 

the blade by screws with drilled orifices.  Prior to the final installa- 

tion, the heads of the orifice screws were filed to be flush with the 
blade surface. 

The span and chordwise locations of the pressure transducers in- 
stalled in the red blade are: 

Spanwise Station Chordwise Station 

Per Cent Radius Per Cent Chord 

40 4; 17; 34; 63; 88 

55; 75; 90; 95 2; 9; 17; 23; 34; 63; 90 

85 2; 4; 9; 13; 17; 23; 34; 47.7; 
63; 77; 90 

The installation performed satisfactorily. During the course of 

the program, however, two transducers became inoperative (at 85 per cent 

radius, 47.7 per cent chord and at 95 per cent radius, 34 per cent chord), 

3. Mass and Stiffness Distribution 

Chordwise stiffness, beamwise stiffness, and weight distribution 

curves for the special blades of this program are shown in Figures 12, 

13 and 14, respectively.  A comparison with the standard HU-1A blade is 

given in Figure 14, 

The transducer installation had small or negligible effect on the 

stiffnesses.  From Figure 14 note that 30 per cent of the total weight 
added to the standard blades is concentrated at the six transducer stations. 

The chordwise center of gravity shift of the blade was determined 
to be approximately 0.3 per cent of the chord. This is considered to be 

negligible. 
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I IV. MISCELLANEOUS ANALYSES AND COMPONENT TESTS 

I 

> 

During the course of this program, various analyses and component tests 

were conducted to establish the approach and to verify equipment perform- 

ance and structure. The results of these analyses and tests are summarized 

below. 

A,  TRANSDUCER PRESSURE RANGE DETERMINATION 

A study was conducted to define the maximum differential pressure 

which might be expected at the various locations over the blade for the 

flight conditions required by this program. The results of these calcu- 

lations allowed the selection of the proper range pressure transducer to 

be installed at each blade location. 

For a helicopter gross weight of 5900 pounds, a rotor speed of 314 

r.p.m,, and an ICAO standard day at sea level, differential pressures 
over the blade as a function of azimuth positions were calculated for the 

following flight conditions:  (1) hover out of ground effect; (2) 120 
knot straight and level flight; (3)- 50 knot, 2140 foot per minute climb; 
(4) 80 knot entry, 1.39 g pull-up, and 770 shaft horsepower.  Calculations 

were based on the experimental pressure data of NACA Report 832 (Reference 

10). The highest pressures for all spanwise stations inboard of 95 per 

cent radius were predicted for Condition No. 4 above, and the highest pres- 

sures at the 95 per cent radius were predicted for Condition No. 3, The 
contractor's IBM 650 computer Program C21 was used to obtain values of 

angle of attack and Mach number for these flight conditions. 

In the chart below, the calculated values of maximum differential pres- 

sures are shown in parentheses. The values to the right of the ones in 

parentheses are the maximum pressure ranges of the transducers used. The 
results of the flight tests showed that these values were adequate for the 

test program. 

I 

> 

MAXIMUM DIFFERENTIAL PRESSURE 
AP, p.s .i. 

Span Sta, 
Ch. \ in % R 
Sta. 
in % Ch. 

2 
4 
9 

13 
17 
23 

34 
47.7 

63 
77 
88 
90 

40 55 75 85 90 95 

(8.9) 15 (11,8) 15  (11.3) 15 (12.0) 15 (12,0) 13 

(5.2) 8                  (10.6) 15 
(5.8) 15  (9.0) 15  (9.5) 15 (8.9) 15 (9.4) 15 

(8.6) 15 
(7.3) 15 (7.2)- 15 (7.5) 15 
(5.8) 15 (5.8) 15 (6.8) 15 
(2.8) 8 (3.7) 8 (3,4) 8 
(1.4) 4 

(0,5) 1  (0,8) 2  (0.9) 2  (1.1) 2 (1.3) 4 (1.3) 4 

(3.2) 8  (3.7) 8  (5.4) 

(2.8) 8 (4.3) 
(1.4) -  (2.0) 4  (2.5) 

(0.1) 1 
(0.8)  2 

(0.3) 1 (0.5)  1  (0.61) 2 (0.8)  2 (0,8)  2 
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B-  BLADE STATIC STRESS ANALYSIS 

A static stress analysis of the critical blade station for various 

flight conditions was made. This analysis showed that the most critical 
spanwise station for the modified blades is the same as that for the 

standard blade. The critical spanwise station occurs at the 13 per cent 

radius and is well inboard of the modified sections of the blade. 

C.  BLADE FATIGUE TESTS AND SAFE LIFE DETERMINATION 

As described previously, holes were drilled through the rotor blade 
nose block, box beam, and skin to mount the transducer installation. 

These holes produced stress raisers which reduced the fatigue strength of 

the basic blade. Therefore, it was necessary to determine a safe life 
for the instrumented blades of the subject program. The determination of 
a safe life involved blade specimen fatigue tests (Reference 11) and anal- 

yses of the fatigue test data (Reference 12). The following paragraphs 

summarize this phase of the program. 

Four HU-1A main rotor blade specimens were tested with the transducer 

trays installed. Testing was accomplished in a constant displacement 

fatigue test machine as shown by Figure 15. This machine applied' combined 
mean and oscillatory chord and beam bending moments in addition to a 

steady axial load to simulate centrifugal force. The bending moments, 

expressed as a per cent of the YH-40 Vmax loads measured during the YH-40 

flight "load" survey, were:  111 per cent for blade specimen Serial No. 

A2-2, 110 per cent for specimen Serial No. A2-16, 79 per cent for speci- 
men Serial No. A2-15,, and 70 per cent for specimen Serial No. A2-18. 

Cycles to failure were plotted as a function of stress level at the crit- 
ical chordwise location (17 per cent) and a mean curve through the test 

data was drawn.  Subsequently, the failure stress levels at all frequen- 

cies were reduced 20 per cent to account for scatter. Based on these 

data and an assumed conservative flight spectrum for the test helicopter, 
fatigue life calculations were made for several configurations of the test 

blade. 

The calculations indicated that with the most inboard instrumented 

blade station at the 30 per cent radius, the blade life would be about 70 

hours.  With the most inboard instrumented blade station at the 40 per 

cent radius, the life of the blade was calculated to be 140 hours. 
Because of the large increase in blade life, the blades were constructed 
with the most inboard instrumented station at the 40 per cent radius. 

During the flight test program, a review of the measured data revealed 

that the blade moments at the 75 per cent rzdius were higher that had pre- 
viously been measured during the YH-40 tests and that there was a signifi- 

cant amount of five per revolution beam bending during certain flight con- 
ditions. Additional fatigue life calculations were made and the 75 per 
cent radial station was found to be critical. At this time it was esti- 
mated that 15 hours flight time would be adequate for the subject program. 
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Since 15 hours was well under the new fatigue life of the blades, it was 

decided that this flight time would not be exceeded without additional 
analysis and a careful inspection of the blade. These were not required. 

D.  SLIP RING QUALIFICATION TESTS 

Qualification tests of the main rotor slip ring assembly were conducted 

by the Southwest Research Institute, San Antonio, Texas,and are reported 

in Reference 8.  The slip ring assembly was operated at approximately 340 

r.p.m. to determine the mechanical and electrical performance under adverse 

environmental conditions of low and high temperatures (0° to 120CF), rela- 
tive humidity (100 per cent), and high altitude (15,000 feet). 

Each test consisted of one-hour runs during which the slip' ring 

assembly was operated in the clockwise and counterclockwise directions for 
each of the four test conditions.  Temperature and self-generated noise 
were checked during the tests. 

After completion of the eight hours of operation the slip ring assem- 

bly was checked for resistance, dielectric strength, and brush wear. The 

resistance to ground was over 500 megohms and the insulation withstood 
500 volts AC, 60 c.p.s., for five seconds. Brush wear or "dusting" was 

slight and over-all performance was excellent. 

> 

1 

1 

E.  LABORATORY CENTRIFUGE TEST 

After completion of the preliminary design of the transducer tray and 

installation, it was decided to conduct a centrifuge test on a typical 

assembly. The purpose of this preliminary test was to check the struc- 

tural strength of the assembly during high acceleration forces and to 

establish that the transducer as mounted did not produce extraneous 

outputs due to case distortion. The test was accomplished early in the 

program (October, 1960) before the final blade design was completed. 

Figure 16 shows a photograph of the test fixture and a mockup of the box 

beam transducer tray assembly. The rotating arm shown was a section of 
a box beam used in the HU-1A main rotor blade, and the transducer tray 

assembly was installed in the tip. The transducers were connected through 

a slip ring to amplifiers which were connected to a recording oscillo- 

graph. 

The beam was rotated at 1500 r.p.m. which produced a 762 g accelera- 

tion on the transducer installation (corresponds to 95 per cent radius on 

an HU-1A rotor). With the orifices sealed, no output was recorded and it 

was therefore established that centrifugal force would cause no extra- 

neous signal. 

Accelerating the device to 1500 r.p.m, required approximately one 

second. The assembly was started and stopped 100 times for the purpose 

of straining the tubing connections and the mounting with repeated iner- 

tia loads. Inspections of the installation after completion of the tests 
showed all connections and hardware to be satisfactory and it was con- 

cluded that the installation was adequate. 

13 



F.  GROUND RUN AND FLIGHT TEST OF TYPICAL TRANSDUCER INSTALLATION 

During February, 1961, a ground run and a short flight test were 

conducted with a blade which had a complete transducer installation at 

the 95 percent radius. These tests were conducted to prove the struc- 

tural adequacy of the transducer installation and to evaluate the over- 

all system in flight. Also, any instrumentation "noise" or "hash" 

problems which might occur during later tests could be determined and 
corrected. 

Three tray assemblies, including seven transducers, were installed 

at the 95 percent radius station of one HU-1A main rotor blade. This 

installation at 95 per cent radius was similar to that used later in the 

fully instrumented blade. The main rotor slip ring assembly discussed 

earlier was also installed on the helicopter so that its performance 

could be checked. 

The results of this test showed that, 

1) the installation was structurally adequate, 

'2) the recording system functioned properly, 
3) the air pressures recorded were within the range of 

the transducers, and 

4) the slip ring assembly was satisfactory. 

In addition, four air pressure,leaks were discovered. Two of the leaks 

were caused by the assembly procedure, and two were the result of faulty 
transducers. Changes were made in the assembly and transducer testing 

procedures to eliminate, insofar as possible, a similar occurence in the 
final installation. 

G. MAIN ROTOR BLADE SHAKE TESTS 

A shake test was conducted to determine'the natural frequencies of 

the instrumented main rotor blades. The rotor was suspended by means of 
elastic cord fastened to the centerline of the trunnion. The pitch of 

the blades was adjusted so that the chord line at 75 percent radius was 

horizontal.  MB electronic shaker equipment was used for the tests. This 
shaker allows the operator to control the force and frequency of the in- 

put motion. 

To determine the beamwise symmetrical bending modes, an MB shaker 

was attached so that the force was applied vertically at the centerline 

of the hub (directly under the suspension point). For determining the 

asymmetrical beamwise modes, the shaker was offset in the spanwise 
direction approximately ten inches. 

The symmetrical chordwise bending modes were determined by connect- 
ing the shaker to the centerline of the hub with the force applied hori- 

zontally. Asymmetrical chordwise modes were investigated by offsetting 

the shaker approximately ten inches in the spanwise direction. 

14 
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The  results of these tests are given below.    Also shown for comparison 
are the similarly determined natural frequencies of the  standard HU-1A 
rotor.    All modes compare closely except the first chord asymmetric 
bending, 

BIADE STATIC NATURAL  FREQUENCIES 

MODE 
Frequency in Cycles Per Second 

Standard Blade        Instrumented Blade 

Beamwise 
First Symmetric 2.08 

Second Symmetric 9.00 
Third Symmetric 22.3 

First Asymmetric 5.5 
Second Asymmetric 15.8 

Chordwise 

2.20 
8.75 

22.75 
4.5 

13.8 

First Symmetric 7.5 7.5 
First Asymmetric 20.7 27.0 

H.    GALVANOMETER PHASE SHIFT TEST 

A large phase shift between the origination of a signal and the 
recording of a  signal,  or between two  instrumentation channels,would 
cause large errors in the data.    To measure the phase shift of an air 
pressure  signal from the rotor blade through the instrumentation system, 
including the amplifiers,  would be extremely difficult.    However,  the 
major cause of any phase shift was expected to be the CEC galvanometers 
in the oscillographs.   .The phase shift produced by these galvanometers 
was investigated. 

The basic frequency reference on the oscillograph records was the 
azimuth indication (24 "blips" per revolution).    Therefore,   it was  im- 
portant to compare  all signal galvanometers with the azimuth galvano- 
meter. 

The following CEC galvanometers were used during the test program: 

Galvanometer Type 7-323 - azimuth indication (natural 
frequency of 1000 c.p.s.) 

" "      7-325 - accelerometers (natural frequency 
of 18.5 c.p.s.) 

" "      7-339 - attitude gyros (natural frequency 
of 50 c.p.s.) 

" "      7-312 - all other channels 
(natural frequency of 100 c.p.s.) 

15 



A Type 7-317 galvanome'ter with a natural frequency of 3700 c.p.s, was 

used during the phase shift test as a reference. Galvanometers Types 

317, 323 and 312 were installed in an oscillograph; a signal of constant 
amplitude was applied and the frequency was varied from 0 to 60 c.p.s. 

The results of the test program proved that the galvanometer phase 

shift was as expected; that is, the phase shift varied as any damped 

spring-mass system. CEC galvanometers normally employ .64 critical damp- 

ing. This value yields a flat frequency response (^2 per cent) to at 

least 60 per cent of the natural frequency, and approximately a linear 

variation of phase angle with frequency.  Therefore, at 30 c.p.s. (approx- 

imately six per revolution) the phase shift is 30/100 x 90 or 27 degrees 
for the 312 and 315 galvanometers.  This is only 27/6 or about 4.5 de- 

grees when referred to the one-per-revolution rotor frequency. 

I,  TEST OF NACA PRESSURE TRANSDUCER 

NACA Model 49 pressure transducers were thoroughly tested as a part of 
their receiving inspection at Bell. The manufacturer of these transducers 

was not equipped to test the devices as thoroughly as needed, consequently 

the Bell tests were quite stringent. The results of all tests discussed 

below were examined to select the most accurate transducers from the group 
received. 

1. Temperature 

Variations of the transducers' outputs due to temperature were 
investigated. These changes were manifested as a shift in the zero 
reference or a change of sensitivity, or both. To investigate these items 

the transducers were subjected to temperature variations of 0 degrees 

Fahrenheit to 120 degrees Fahrenheit. The environmental temperatures in 

which the transducers would be operated were within this range. The fix- 

ture which was used to mount the transducer for the tests is shown in 

Figure 17. Transducer outputs were recorded on a CEC oscillograph through 

CEC System D amplifiers. The transducers were placed in an environment of 

0 degrees Fahrenheit, and 15 minutes were allowed for the transducers' 

temperatures to stabilize. They were balanced and the output due to apply- 

ing full range pressure was recorded. The transducer balance was checked 

and the temperature was increased from 0 to 120 degrees Fahrenheit. Zero 

shift was recorded. Next, full range pressure was applied and the output 
recorded. 

The zero shift and sensitivity changes were then expressed as a per- 

centage of the full range output per degree Fahrenheit as shown below: 

Percentage _ (0oF, zero pressure) - (120oF, zero pressure)  100 

Zero Shift     (0oF,zero pressure) - (0 F, full pressure)    120 

Precentage       _ (0oF, full pressure) - (120oF, full pressure)  100 

Sensitivity Change   (0 F, zero pressure) -(OF, full pressure)   120 
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4fc        The results of these tests are presented in Figures 18 and 19, These 

^^    figures show the distribution of zero shift and sensitivity as a 

function of the number of units tested.  In the final selection of the 
transducers for this program it was found that the temperature effect 

was the critical factor, 

2, Linearity, Hysteresis, Repeatability 

For these tests, eight transducers were connected to a manifold 

as shown in Figure 17 and the output of each transducer was recorded on 
a C£C oscillograph through the CFC System D amplifiers. The pressure 

applied was measured with a manometer. The room temperature of 76 degrees 

Fahrenheit did not vary more than 0,5 degrees Fahrenheit while data were 

being taken. 

• 

Linearity, hysteresis, and repeatability were checked simultan- 

eously. The transducers were calibrated at 0 per cent, ±25 per cent, 

±50 per cent, ±75 per cent and ±100 per  cent of full range.  Pressure 
was applied in increments up to full range, then reduced to zero in steps. 

Care was taken when applying the pressure so that no overshoot occurred. 

In this manner the linearity and hysteresis were checked. The 50 per cent 
and 100 per cent points were run twice more at ten minute intervals to 
obtain the repeatability data. 

I 
The results indicated that the combined error due to linearity, 

hysteresis and repeatability was within plus or minus 2 per cent of full 
scale output. 

3, Vibration 

I 

The transducers were placed in the test fixture and vibrated 
with an acceleration of ±20 g's. This test was to ascertain if any of 

the transducer coils were loose. They were mounted in the same manner 

as they would be mounted in the blade so that no output would be obtained 

from stressing the case of the transducers. No output due to vibration 
was obtained from any of the transducers tested. 
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> V. FLIGHT TESTS 

The flight test portion of the program was conducted during August through 

October, 1961. The helicopter configuration and instrumentation are 
defined in previous sections. 

Several preliminary flights were required to prepare for the data 

flights. These flights were made to track and balance the rotor,, to 

functionally check the instrumentation, to adjust and position oscillo- 
graph traces, and to check for pressure transducer outputs due to centri- 

fugal force or "noise," After the initial flights, the pilot commented 
that track and balance with the instrumented rotor were good and compar- 

able to a standard HU-lA rotor. 

> 

It was found during these flights that several pressure transducer 

traces apparently contained hash or "noise." Several orifices were 

sealed and flights were made to check this condition. No outputs were 

recorded from the sealed transducer; therefore, it was assumed that all 

outputs recorded previously were due to air pressure. 

» 

A total of 12 flights requiring 6,4 hours was required to complete the 

program. A log of these flights is given in Table 2. 

Flights number 7A, 10A, 10B, IOC, and 12A were conducted to record data. 

All such flights were performed early in the morning to take advantage 
of cool temperatures, smooth air, and low wind velocities. A list of 

these flight conditions is presented in Table 3, in which weather condi- 

tions and pilots' comments are also given. This table presents data 

recorded by the observer prior to and during each flight condition. One 

of the readings recorded by the observer was the amount of fuel consumed. 

During straight and level flight conditions, the weight of'the fuel 

consumed was used to calculate the change in gross weight so that the 

altitude could be changed and gross weight/density ratio could be held 

nearly constant. 
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VI. DISCUSSION, REDUCTION, AND PRESENTATION OF DATA 

A. METHODS OF CALIBRATION AND SIGN CONVENTIONS 

The following paragraphs describe the methods used to calibrate the 

instrumented parts and equipment of the test helicopter. The sign con- 
ventions used are also noted. Right and left are determined while seated 

in the helicopter facing forward; positive deflection on the oscillograph 

paper is for the trace moving up. 

1. Attitude and Rate Gyroscopes 

The attitude gyros were calibrated using a tilt table and a pre- 

cision inclinometer. The rate gyros were calibrated on a Genisco rate 

of turn table. 

For a preflight calibration, the helicopter was leveled and an 

oscillograph recording of the attitude gyro trace was made to establish 

a reference point. There was no preflight calibration of the rate gyros. 

The calibration curves for the attitude and rate gyros are shown in 
Figures 20 and 21, 

The sign conventions for these gyros are given below: 

Attitude Gyro: 

Positive (+) Roll:  Top of mast is right 

Positive (+) Pitch: Nose of helicopter is up 

Zero: Helicopter level on both axes 

Rate Gyro; 

Positive (+) Roll: Top of mast moves right 
Positive (+) Pitch: Nose of helicopter moves up 

Positive (+) Yaw: Nose of helicopter moves right 
Zero: No motion 

2. Position Indicators 

The position indicators were calibrated after being installed on 
the helicopter. With the exception of the main rotor pylon, all position 
indicators were calibrated with a protractor. The pylon position indi- 

cators were calibrated with a dial indicator. For various deflections, 

the position indicator outputs were recorded on the oscillograph. A 100K 

ohm resistance calibration was also recorded. The outputs of the pylon 

position indicators were also recorded while the ship was level and the 
mast angle was measured and recorded during the preflight check. 

Zero for the flap and pitch position indicators was determined 
prior to each test flight by operating the helicopter on the ground with 

the collective full down and recording the traces. The average value of 
the flap and pitch traces was used as the zero. For the pitch trace 
this zero or reference point is defined as the low blade angle which is 
+9,5 degrees at Station 23 on the blade. Positive deflection for the pitch 
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trace was for the leading edge of the red blade rotating up.  Positive 

deflection for the flap trace was for the red blade moving up. A 100K 

resistance calibration was used to establish the sensitivity of the blade 
pitch trace. All other position indicators were calibrated during the 

preflight checks by moving the appropriate controls to their limits.  The 

calibration curves for all position indicators are shown on Figures 22a 

through 22m. The sign conventions for the various position indicators 

are given below: 

Rudder Pedal; 

Positive (+):  Right rudder 

Zero:        Neutral pedal position the middle of full travel 

on the oscillograph 

Fore and Aft Cyclic: 

Positive (+): Stick forward 
Zero:        Swashplate perpendicular to mast 

Lateral Cyclic: 

Positive (+):  Stick to right 
Zero:       *Swashplate perpendicular to mast 

Collective: 

Positive (+):  Stick up 
Zero:        Collective stick full down 

Stabilizer Bar: 

Positive (+):  Upward movement of the side of the stabilizer bar 

attached to the instrumented blade control links 

Pylon: 

Positive (+):  Pylon mount increasing in length (pylon moving up) 

Angle of Attack Vanes: 

Positive (+) Yaw:   Nose of helicopter is to right 

Positive (+) Pitch:  Nose of helicopter is up 
Zero: Vanes parallel with axes of helicopter 

3. Main Rotor Strain Gage 

The main rotor assembly was installed on a dummy mast which was 
fastened to the floor so that the beam and chord bending bridges and the 

torsion bridges could be calibrated. The appropriate loads were applied 

and the bridge outputs were recorded. Calibration curves showing the out- 

put versus bending moment or torsion are presented by Figures 23a through 

23r. 
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During the calibration, a fixed precision resistor (- .5 per cent) 

was connected across one leg of the bridge. The output produced by this 

unbalance is indicated on the curves. A corresponding load value is de- 

fined as the calibrate equivalent. A calibrate equivalent was recorded 
for all strain gage bridges. 

All blade strain gages were calibrated during the preflight check 
using a 100K precision resistor. The sign conventions for these gages 
are: 

Beam Bending Positive (+3 

Torsional Positive (+): 
Zero: 

Top of blade in compression 

Blade trailing edge rotated up 

Reference point with rotor stopped 
(A droop correction factor is sub- 

tracted from in-flight readings to 
obtain zero) 

Chord Bending Positive (+): Leading edge of blade in tension 

4. Pressure Transducers 

The pressure transducers were calibrated after the rotor and 

related instrumentation were installed on the helicopter. The system D 
amplifiers used in conjunction with the transducer have a reference phase 
control. The output or sensitivity of the amplifier is dependent on 

that control. Therefore, the reference phase control was adjusted prior 

to the calibration of the system and was not changed during the remainder 

of the program. 

Each transducer was calibrated throughout its pressure range with 

a mercury or water manometer as the indicating device for pressure; the 
transducer output was recorded on an oscillograph. The calibration 

curves for the pressure transducers as installed in the main rotor 
blade are presented by Figures 24a through 24f. 

For a preflight calibration, all main rotor blade pressure trans- 
ducers were checked by applying a known vacuum to each transducer. The 
vacuum was measured with a manometer. These calibration results are 

presented in Tables 4a through 4f (see Section VI-B-1 for a more complete 

discussion of these data). The sign conventions for the transducers are: 

Positive ( + ) : 

Zero: 

5. Control Tubes 

Pressure on top surface of blade lower than 

pressure on bottom surface 

Pressure on bottom surface equals pressure oh top 
surface 

> 

All components used to measure control system loads were instru- 

mented with tension bridges. For calibration, the components were loaded 
on a Baldwin Universal tester and the output was recorded on a microam- 

meter. The calibration curves for these parts are shown by Figures 25a 

through 25f. A-ll strain gaged control tubes were calibrated with a 100K 

ohm precision resistor during the preflight check. 
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The sign convention for the control tubes is: 

Positive (+): Tension in tube 

6. Accelerometers 

The accelerometers were calibrated at the helicopter. The dif- 

ference in output between the accelerometer sitting on its base and the 
accelerometer inverted was recorded on an oscillograph. The 2g inversion 

was used as the calibrate. The accelerometers were calibrated with a 
100K ohm precision resistor during the preflight check. 

The accelerometer sign conventions are: 

Vertical, Positive (+):    Accelerometer case moving up 
Fore and Aft, Positive (+): Accelerometer case moving forward 

Lateral, Positive (+):     Accelerometer case moving right 

7. Photo Panel Instruments 

All photo panel instruments were calibrated on the appropriate 
test device in the contractor's Standards and Calibration Laboratory 
prior to installation on the helicopter.  In addition, the airspeed in- 

dicator was calibrated in flight with a trailing bomb device. The cali- 

bration curves for the photo panel instruments are presented in Figures 
26a through 26g, There was no preflight calibration for the photo panel 

instruments, 

8. Blade Azimuth  Indication 

Blade azimuth indication was accomplished by positioning a trace 

interrupter on the swashplate (Figure 27) to produce 24 indications 

(360o/24 = 15° apart) per revolution. Blade azimuth position was equal 
to zero degrees when the red blade was over the tail boom. When viewed 

from above, the main rotor rotates counterclockwise. 

B,  SENSITIVITIES 

1,  Type I Flight Conditions 

Tables 4a through 4f list the oscillograph channel, the trace zero 
position, the calibration constant, and the droop, where applicable, for 
all six oscillographs for the Type I flight conditions. The calibration 
constant or sensitivity is a term expressed in the appropriate units per 

inch which relates the trace deflection to the quantity being measured. 

The trace zero is the reference position for all traces. It is 

the distance in inches from the reference line at the bottom of the 
oscillograph to the zero position for all traces. 

i 
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Referring to Tables 4a through 4f, there are numbers in the 

column marked "Droop" for the beam bending, pitch position, and vertical 
acceleration channels. The droop readings for the beam bending channels 

indicate the negative bending moments for each beam channel caused by the 

blade's own weight. These droop readings must be subtracted from the in- 

flight readings to obtain a true zero. 

The blade pitch position zero was recorded with the collective 

control full down. At this position the pitch of the blade was +9.5 

degrees at the reference Station 23. Therefore, +9.5 degrees is shown 
in the "Droop" column and must be added to all in-flight readings to 

obtain the true blade angle at Station 23. The twist of the blade is -10 
degrees 57 minutes from Station 23 to the tip. 

The vertical accelerometer indicated one (1) g when the zero 

record was taken; therefore, one (1) g is shown in the "Droop" column 

and is to be added to all in-flight readings. 

2.  Type II Flight Conditions 

Tables 5a through 5f list the oscillograph channel, the trace zero 
position, the calibration constant and the droop for all six oscillographs. 

The discussions of Paragraph 1, above, apply to the Type II records; how- 

ever, certain channels were deleted and the tra' • sensitivities were in- 
creased for the Type II flight conditions. 

C. ACCURACY 

A detailed study to establish the absolute accuracy of each of the 94 
channels of instrumentation discussed herein is outside the scope of the 

program. An evaluation of the over-all system, however, has indicated 

that over-all errors in the tabulated data of -5 to 7 per cent are to 
be expected, 

D. DATA PROCESSING 

1. Data Reading 

a. Photo Panel - Information recorded by the photo panel camera 
included airspeed, altitude, engine and rotor r.p.m., gas producer r.p.m, 

(per cent), and engine high and low torque. Counter numbers on the film 

and a mark on the oscillograph records produced by the camera shutter, 
allowed correlation between photo panel and oscillograph records. 

b. Oscillograph - The oscillograph records were read using the 

Benson-Lehner OSCAR system at the contractor's facility. The OSCAR sys- 
tem consists of a Model E Oscillograph Trace Reader, a Model E Decimal 

Counter, a Model B Electrotyper, and an IBM 026 Keypunch. 
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To read oscillograph records using the OSCAR, the record was 

placed on a reading table and a hairline representing the X axis and 
one representing the Y axis were aligned over the point to be read. 

With the hairlines aligned, a button was depressed and the data point 
was typed on a record sheet and punched on an IBM card. The deck of 

punched cards served as an input to the IBM 650 computer used during 
the program. 

2. Data Grouping 

The various types of data can be conveniently grouped according 

to reduction procedures. These data groups are listed and discussed 
briefly in the sections below. 

Group I 

IA IB 

'hoto Panel 1. Airspeed 1. True airspeed 
2. Pressure altitude 2. Density altitude 
3. Engine r.p.m. 3. Rotor r.p.m. 
4. O.A.T. 4. Engine power 
5. Ni   (per cent) 
6. High torque, 

engine 
7. Low torque, 

engine 

scillograph 8. Pitch rate 5. Pitch rate 
9. Roll rate 6. Roll rate 

10. Yaw rate 7. Yaw rate 

11. Pitch attitude 8. Pitch attitude 
12. Roll attitude 9. Roll attitude 
13. Fore & aft cyclic 

position 

10. Fore & aft cyclic 
position 

14. Lateral cyclic 

position 
11. Lateral cyclic 

position 

15. Collective 
position 

12. Collective 
position 

16. Rudder position 13. Rudder position 

17. Boom, angle of 14. Angle of attack 
attack vane 15. Yaw 

18. Boom, yaw vane 

In all cases the data oir Group IA were used to obtain Group IB 

which are tabulated. The photo panel data were corrected using the 

instrument calibration curves and were used to calculate true airspeed, 
density altitude, and engine power. True rotor r.p.m. was read using 

the azimuth indication on the oscillograph records and the oscillograph 
timing lines. 

' 
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b. Group II (Oscillograph - 16 Channels) 

1. Vertical acceleration (center of gravity) . 
2. Lateral acceleration (center of gravity) 
3. Fore and aft acceleration (center of gravity) 
4. Blade pitch position 
5. Blade flap position 
6. Right hand cyclic tube 
7. Left hand cyclic tube 
8. Collective tube 
9. Lift link 

10. Right front pylon position 
11. Right aft pylon position 
12. Left front pylon position 
13. Left aft pylon position 
14. Pitch link - red 
15. Pitch link - white 
16. Stabilizer bar position 

c. Group III - Differential Pressure (Oscillograph - 42 Channels) 
Group III data are the differential blade pressures for the various span 
and chord locations listed in Section IIIC2. 

d. Group IV - Strain Gage (Oscillograph -  18 Channels) - Group IV 
data are the beam and chord bending and torsion gages listed in Section 
IIIC1. The gages include: 

Quantity on   Quantity on 
Red Blade    White Blade    Total 

Beam Bending 8 2 10 
Chord Bending 4 2 6 
Torsion 2 - 2 

Total channels    18 
3. Data Reduction 

a.  Steady State, Type I Flight Condition - Seven steady state 
conditions from Flight 10 were reduced using Bell Helicopter Company IBM 
Program B02.  These steady state conditions are listed below: 

TYPE I STEADY STATE FLIGHT CONDITIONS 

~  "~ I.A.S.  Rotor 
Knots   r.p.m. 

Condition Counter 
Number Number 

23 561 
27 565 
29 567 
31 569 
42 581 
55 603 
58 606 

Flight Condition 

Maximum power climb 
Straight and level flight 
Straight and level flight 
Straight and level flight 
Hover (Z/D = 1.5) 
Altitude, stall threshold 
Altitude,before stall threshold 

22 314 
30 314 
80 314 

vmax 105 
0 

314 
314 

75 324 
d 60 324 
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The various data groups were reduced as described in the 
paragraphs below: 

(1) Group IA and Group ID Data - The 18 data sources of Group 
IA were read once at a rotor azimuth angle of 180 degrees for each of the 

three rotor revolutions used for the differential pressure and moment data. 

These three readings were averaged to calculate the data for Group IB and 

the data in Group IB are tabulated for each steady state condition. 

(2) Group II - Group II oscillograph channels were read and 

punched on IBM cards by use of the OSCAR system at each 30 degrees of 

azimuth for three rotor revolutions (12 points/rev. x 3 rev, = 36 points). 

The computer was programmed so that corresponding points of the three 

revolutions were examined, the two closest values were averaged, and the 
third rejected  The average values are tabulated for the 12 azimuth posi- 

tions for each channel and were harmonically analyzed to give the steady 
value through the fifth harmonic components. The sine and cosine compo- 

nents, and the resultant and phase angle are tabulated. The "averaging" 

method described herein was used for all data in Groups II, III and IV, 

(3) Group III - Group III pressure data were read 12 times 
per revolution for three rotor revolutions and averaged as discussed 

above. The 12 average values were tabulated for each channel and pro- 

cessed as discussed below, 

(a) A p versus Chord - Curves of ^P versus per cent 

chord were plotted using the averaged values for each of the six span- 

wise stations, for each 30 degrees of azimuth,and for each steady state 

flight condition. Therefore, 6 x 12 = 72 curves are given for each steady 

state flight condition, 

(b) Thrust/Inch versos Azimuth and Radius - The 72 

differential pressure versus -chord curves were integrated and the results 
were tabulated as thrust per inch versus-azimuth at each snanwise station 

and as thrust per inch versus span for each azimuth position. Curves of 
air load per inch versus azimuth (six curves) and curves of air load per 

inch versus per cent radius (12 curves) were plotted and presented herein. 

The curves of air load versus azimuth were harmon- 

ically analyzed for the steady through the fifth harmonic component. The 
results were tabulated in the form of sine and cosine components, and the 
resultant and phase angle, 

(c) Thrust/Blade versus Azimuth - The curve of air load 

versus per cent radius was integrated to give blade thrust versus azimuth 

(12 points), and the data were plotted. 

The curves of blade thrust versus azimuth were 

harmonically analyzed to determine the steady through the fifth harmonic 
components. The sine and cosine components,and the resultant and phase 
angle were tabulated. 
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(4) Group IV - For the same three rotor revolutions used 
for the pressure data, the 18 strain gage channels were read at each 30 

degrees of azimuth, the three corresponding readings were averaged as 

previously discussed, and the values were tabulated for each channel. 

Cutves of moment or torsion versus azimuth were plotted 
for each channel and each curve was harmonically analyzed for the steady 
through the fifth harmonic component. The results were tabulated as sine 

and cosine components,and the resultant and phase angle. Curves of beam and 

chordwise moment versus1per cent radius were plotted and are given herein. 

b. Maneuvers, Type I Flight Conditions - Data for two maneuver 

flight conditions of Flight 10 were reduced using Bell Helicopter Company 
IBM 650 Program B03. These are listed below: 

TYPE I MANEUVER FLIGHT CONDITIONS 

Condition    Counter 
 Number Number Flight Condition 

34       572      Symmetrical, pull-up 

38       576      Approach and flare 

Indicated 

Airspeed 
Knots 

Rotor 

Speed 
r.p.m 

80 

50-0 

314 

314 

Five rotor revolutions, spaced approximately one second apart, 
were reduced for each maneuver condition. The results of all five rev- 

olutions are presented and no averaging was required. Figure 28 shows a 
time history of the vertical acceleration for Condition 34 with the five 

rotor revolutions indicated on the curve to show where the revolutions 

occurred during the maneuver.  For Condition 38, Figure 29 shows a time 
history of collective stick position with the five rotor revolutions in- 

dicated on that curve. The following paragraphs describe the handling of 
the various data groups for the maneuver flight conditions. 

(1) Group I - The channels in Group IA were read once during 

each revolution at approximately the 180-degree azimuth position. The 
data in Group IA were used to calculate the data in Group IB and the IB 
data were tabulated for each revolution, 

(2) Group II - Each channel in Group II was read 12 times 
per revolution (each 30-degree azimuth position) for the five revolutions. 

The variation of each trace versus azimuth was harmonically analyzed for 

each of the five revolutions to give the steady through the fifth harmonic. 
The sine and cosine,and the resultant and phase angle were tabulated, 

(3) Group III - The 42 differential pressure channels were 

read 12 times per revolution (each 30 degrees of azimuth) for the five 

revolutions and the data were tabulated. The variation of differential 
pressure versus chord was integrated at each spanwise station and at each 

azimuth position for each revolution. The result of the integration is 
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the thrust per inch versus azimuth for each of the five revolutions. The 
variation of thrust per inch versus azimuth was harmonically analyzed for 

each spanwise station and each revolution to give the steady through the 

fifth' harmonic components. The sine and cosine components,and the result- 
ant and phase angle were tabulated, 

(4) Group IV - The 18 strain gage channels were read 12 times 
per revolution (each 30 degrees of azimuth) for each of the five revolu- 

tions. The variation of moment or torsion versus azimuth was harmonically 
analyzed for each revolution to give the steady through the fifth harmonic, 

The sine and cosine components,and the resultant and phase angle were 

tabulated. 

c. Steady State, Type II Flight Condition Data - Four steady 

state conditions from Flight 12 were reduced using Bell Helicopter Company 

IBM Program B15. These steady state conditions are: 

TYPE II STliADY STATli FLIGHT CONDITIONS 

Indicated    Rotor 

Airspeed     Speed 
Flight Condition Knots r-P»m» 

Straight and level flight 30 314 

Straight and level flight 80 314 

Straight and level flight 105 314 

Straight and level flight 105 324 

For these flight tests and the succeeding data reduction, 
the sensitivities of the oscillograph traces were approximately doubled, 
the oscillograph paper speed was doubled, and a 24-point (each 15 degrees 

of azimuth) harmonic analysis of the data was employed. Because of the 
increase in sensitivity, it was necessary to delete certain traces fror 

the oscillograph records so that the traces would be readable. The 

channels are grouped below as discussed in Section D2 ; however, with 

certain deletions,  Table 1 shows the oscillograph setup used.  For 

comparing the results of the 12 and 24-point harmonic analyses, the 
data of Condition No. 29 from the Type I conditions (Flight 10) were 

harmonically analyzed using the 24-point Type II Program, B15, 

Condition Counter 

Number Number 

65 694 

66 696 

67 697 

68 698 

3m 

(1) Group I - The Group I data were reduced as explained in 
Section 3a(l). 

(2) Group II - The Type II data of Group II which included 

only blade pitch and flap position, were read 24 times per revolution 
(each 15 degrees of azimuth) for three rotor revolutions. The computer 

was programmed as before so that corresponding points of the three revo- 

lutions were examined, the two closest values were averaged, and the 

third rejected. The variation of the averaged values versus azimuth 
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was harmonically analyzed to give the steady through the eleventh 

harmonic. The sine and cosine components, and the resultant and phase 

angle were tabulated, 

(3) Group III - The seven pressure channels at the 55 per 

cent blade radius were deleted. The remaining 35 channels were read 
24 times per revolution (each 15 degrees of azimuth) for three rotor 

revolutions and averaged as described above. The variation of each 
pressure channel versus chord was integrated to obtain thrust per inch 
for each spanwise station and each of the 24 azimuth positions. The 
variation of thrust per inch'versus azimuth was harmonically analyzed 
for the steady through the eleventh harmonic, the sine and cosine com- 
ponents, and the resultant and phase angle were tabulated. 

The variation of thrust per inch versus span was in- 
tegrated for each of the 24 azimuth positions to obtain the total thrust 

per blade versus azimuth. The variation of total blade thrust was 
harmonically analyzed to give the steady through the eleventh harmonic. 

The sine and cosine components, and the resultant and phase angle were 

tabulated. 

(4) Group IV - Blade Strain Gages - Only eight beam bending 

channels and two torsion channels for the red blade from Group IV data 

were recorded during these flights. These data were processed in the 

same manner as the Group II, Type II data above. 

d. Method of Integration - Weighting Factors - To obtain the 

highest accuracy possible from the numerical integrations of the subject 

pressure data, considerable attention was given to the integration pro- 

cedure. A modified version of Legendre-Gauss quadrature was considered. 

A discussion of this approximation is given in Hildebrand, Introduction 

to Numerical Analysis (Reference 13, page 323).  Based on the USATRECOM 

H-34 program at NASA, chordwise and spanwise transducer locations and 

weighting factors were specified by the contracting agent to optimize the 

integration accuracy. Later, some changes in weighting factors were re- 
quired due to final gage locations and to inoperative gages. 

For one blade station, plots were made of chordwise differen- 

tial pressure distributions for several azimuth positions and areas under 

the curves measured with a planimeter. The quantities so measured were 
checked against the computer output values and found to agree. This vali- 

dated both the weighting distribution used and the computer routine. 'Other 
spot checks of this type were made and some further adjustments in weight 
distributions resulted. The details of the method of integration and 

weight factors used in Bell Helicopter Company IBM 650 Programs B02, B03, 
and B15 are given in the following pages. 

> 
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The approximations used to determine the thrust/inch of 
dT 

blade(-—) and the thrust (T) are of the following form: 
dr b 

dT n 
, AP(x)dx = C>  W. A P. 

dr    J '■—-  i    i 
i = l 

AT .    m 

dr       4—r 
i = l 

where 

T— = Air loading at a given spanwise station (lbs/inch) 
dr 

T = Thrust of one blade at a given \[A(lb) 

R = Main rotor blade radius (inches) 

C = Chord length (inches) 

A? = Differential pressure (psi) 

n = Number of chordwise stations (5, 6, 7, or 10) 

m = Number of spanwise stations (5 or 6) 

The Wi values are weighting factors. There is a different 
set of Wi values for each value of n or m.  The values used are listed 

below: 

CHORDWISE WEIGHTING FACTORS 

Radius (%R)    85 55, 75, 90 95 40 

(10 Gag es) (7 Gag es) (6 Gag es) (5 Gag es) 

% Chord wi % Chord Wi % Chord Wi % Chord V^ 

2 ,02 2 ,044 2 .044 4 .10 
4 .04 9 .082 9 .082 17 .10 
9 .045 17 ,082 17 ,082 34 .222 

13 ,045 23 ,044 23 .113 63 ,355 
17 .05 34 .208 34 - 88 .222 
23 .085 63 ,333 63 ,472 - - 

34 ,195 90 ,208 90 .208 - - 

47,7 - - - - - - - 

63 ,220 - - - - - - 

77 ,135 - - - - - - 

90 .165 - - - — - - 

< 
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SPANWISE WEIGHTING FACTORS 

Type I Data        Type II Data 

6 Stations 5 Stations 

% Radius Wi % Radius Wi 

40 ,225 40 .312 
55 .175 55 - 

75 ,150 75 .238 
85 .075 85 ,075 
90 .050 90 ,050 
95 ,050 95 .050 

e. Method of Harmonic Analysis and Discussion - The method of 
harmonic analysis used in Bell Helicopter Company IBM 650 Programs B02, 

B03, and B15 is developed in R, G. Manley, Wave Form Analysis (Reference 14, 
page 186). The equations used in the programs are as follow: 

■v * Z   "^ r=l 

Ü A
k    =    |     21        f(liV     C0S   (kl//r) 

r = l 

2      ^T 
k N      ^ r^T 

fill/ )    sin   (kl// ) 

• 
Max,     =    +   ,/A,      + B, 

k /   k k 

4>t 

Bk arc  tan 
äk 

where 
A = steady value o ; 

A = cos  component 

B = sin component 

{(y?^ = v3-lue>  at azimuth position  W ,  of the function to 
be analyzed 

i 
1,   2,   3  .   .   .   (|    -  1) 
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N = number of readings per main rotor revolution 

0,  = phase angle, referred to one per rev frequency 

To evaluate the effect of computer accuracy on the higher 

harmonics of the Type II program, a simple test was made. From trig- 
onometric tables, two sine functions were added to construct the curve. 

The first function had a maximum value of one (1), and the length of 

the cycle was the same as that for one rotor revolution on the Type II 

oscillograph records. The second curve had a maximum value of .5 and 
was.twice the frequency of the first and in phase. The resulting curve 

was plotted and photographically reduced to the one-half size shown in 

Figure 30, and that figure was read and harmonically analyzed as was the 
data of the subject program. The results of this work are listed below. 

The maximum value of any sine component above the second is .006 for the 

third harmonic. The eleventh, is .002. This compares to values of -.08 

to +.05 for the eleventh harmonic of the flapping trace from the Type II 
flight test data. 

HARMONIC CONTENT OF TW0-P£R-R£V SINE CURVE 

Steady Value = 1 5008 

Harmonic Cosine Sine Maximum PHI (Degrees) 

1 .00356 .50277 .50278 89.594 
2 ,00167 .24830 .24830 44,808 
3 .00142 .00628 .00644 25,745 
4 ,00333 .00144 .00363 5.853 
5 ,00265 .00322 .00417 10,116 
6 -.00083 .00583 .00589 16.355 
7 .00296 ,00209 .00363 5.030 
8 .00167 .00433 .00464 8,619 
9 .00024 -.00039 .00046 33.582 

10 .00167 .00004 .00167 0,126 

11 -.00084 ,00223 .00238 10.052 

Also, a set of IBM cards was punched for a pure sine curve 

using trigonometric table data rounded off to two decimal places as 
does the OSCAR  (OSCAR accuracy is ±,01 of an inch,). The maximum value 
was unity. This curve was harmonically analyzed using a 24-point input. 
The results are shown below. The maximum harmonic components were the 

fifth and seventh with a value of ,001 and the eleventh was ,00095, 

Therefore, the value of the higher harmonic components obtained by the 
reduction of the Type II data is not due to computer round-off. 

Additional checks were made to evaluate reading error and these were 
found to be negligible also. 
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» HARMONIC CONTENT OF SINE CURVE 

Harmonic Cosine 

1 .00000 
2 .00000 
3 .00000 
4 ,00000 
5 ,00000 
6 .00000 

.00000 
8 .00000 
9 .00000 

10 .00000 
11 .00000 

Sine 

1.00324 
.00000 

.00000 

.00000 

-,00110 

.00000 
,00120 
.00000 

.00000 

.00000 

.00095 

Maximum PHI (Degrees) 

1,00324 89.999 
.00000 163.002 
.00000 74.847 
.00000 6.804 
.00110 54.001 
,00000 8.938 
.00120 12,858 
.00000 35.005 
.00000 22.478 
.00000 35.084 
.00095 8.183 

I 

> 

PLAN VIEW - PYLON 

^-24.8" -J 

-S 
■Pylon Mounts W- 

Sta, 

XT  132 

L-Lift  Link 

-© (Sk- 
|*-Pylon Mounts^ 

Forward 

Station 

125 

f. Pylon Position Indicator 

The adjacent sketch is presented 

to show the location of the pylon 

position indicators. The lift 
link location is also indicated 

on the sketch. 

21.8" 

the mast angle with respect to 

DATA PRESENTATION 

A pylon position indicator was 

used to measure the vertical motion 

of each of the four pylon mounts. 
By using the dimensions shown above 

and by using the motions of any 

three pylon position indicators, 

the helicopter fuselage can be calculated. 

1. Table of Flight Conditions Recorded 

Table 3 presents a list of all steady state and maneuver flight 

conditions for which oscillograph and photo panel data were recorded. 

The column labeled Condition No. is used throughout this report to refer 
to a particular steady state or maneuver flight condition. Flights 10A, 

10B, and 10C were conducted to record Type I data. Flight 12A was con- 
ducted to record.data for the Type II program. 

> 

2. Group IB Data 

The data included in" Group IB were discussed in Section VID2. 

These tables present information for ship attitude, control positions, 
airspeed, attitude, horsepower, gross weight, etc. No harmonic analyses 

were required for these data; their principal purpose is to define the 

flight condition. Tables 6a through 7d present Group IB data for the 
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three revolutions of each steady state condition. Tables 8a and 8b 

present Group IB data for the five revolutions of the two maneuvers. 

3. IBM Tabulations 

Notes: In general, blank spaces appearing in tabulated columns 

are equivalent to zero (0); however, pressure transducers 
at 85 per cent radius, 47.7 per cent chord and 95 per cent 

radius, 34 per cent chord were inoperative and no print 
out is given. 

The decimal point for each data point presented is 

indicated by the last two digits as shown by the examples 
below. 

3540000051 = 3.540 

3540000050 = .354 

3540000049 =  .0354 

A negative number is indicated by a minus (-) sign after 

the last digit. 

3540000051- = -3.540 

a. Steady State Flight Conditions 

(1) Type I Data (802 Program) - IBM tabulation Numbers 1 

through 7 present the IBM listings for the seven Type I steady state 

flight conditions. The harmonic analyses column headings are labeled 

COSINE, SINE, MAX, and PSI (\jj).    MAX refers to the resultant; PSI ((//) 
is the phase angle.  IBM tabulation Number 8 gives Condition No. 29 

reduced in the same manner as the Type II data described below. This 

was done to evaluate the effect of the data reduction methods. 

The right column contains numbers of the form 

XXX Y Z WW 

X, XX, or XXX is the data code number. This 1, 2f or 

3 digit number was used by the computer for sorting. 

For the raw data listing, Y is the line number 7, 8, 

or 9. 
7 is the line for 0, 30 degrees, 60 degrees, 90 degrees. 
8 is the line for 120 degrees, 150 degrees, 180 degrees, 

210 degrees. 

9 is the line for 240 degrees, 270 degrees, 300 degrees, 

330 degrees. 

For the harmonic analysis, Y is 0, 1, 2, 3, 4, 5. The 
numbers 1 through 5 indicate the harmonic component and zero is the steady 

value. 
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Z is the oscillograph number. A zero indicates 

calculated data whose components were obtained from more than one 

oscillograph. 

WWis the flight condition number. 

Examples: On Page 242 the differential pressure at the 

40 per cent blade radius station, 17 per cent chord, and at 330 degrees 

azimuth is 1499850051 = 1.50 pounds per square inch. The right column 

contains the number 2 9 1 23 

2 = sorting number 

9 = line for last four azimuth readings 

1 = data recorded on Oscillograph No. 1 

23 = flight condition number 

On Page 247 the fourth harmonic sine component of the 

blade loading at 40 per cent radius is 2001803050- = -.20 p.s.i. The 

right column contains the number 7  4 0 23. 

7 = sorting number 

4 = fourth harmonic component 

0 = data from more than one oscillograph 

23 = Flight Condition No. 23 

(2) Type II Data, B15 Program - IBM tabulations 9 through 

12 present the IBM listings for the Type II data. The harmonic analyses 

headings are labeled the same as the Type I Maneuver Data.  Since only the 

harmonic analyses of the Type II data are presented, the channels are not 

named and must be identified by the channel identification number. The 

left hand column contains a number of the form, 

XX 0 YY 00 ZZ 

X or XX is the channel identification number which is 

listed below. 

0 is a spacer. 

YY is the flight condition number. 

00 is a spacer. 

ZZ is the harmonic component index. Zero is the steady 
value, and 1 through 11 are the first through the eleventh harmonic com- 
ponents. 
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f 
Example:  On Page 370 the left hand column marked 

COEF contains the number 3  0 68 00 07. 

3 = red blade beam bending, 36 per cent radius 
0 = spacer 

68 = flight condition number 

00 = spacer 

07 = seventh harmonic 

The seventh harmonic cosine component is 7870508752- 

= -778.7 inch-pounds. 

Following are the channel identification numbers 
for Type II data: 

1. Red Blade Beam Bending 

2. Red Blade Beam Bending 

3. Red Blade Beam Bending 
4. Red Blade Beam Bending 

5. Red Blade Beam Bending 

6. Red Blade Beam Bending 

7. Red Blade Beam Bending 
8. Red Blade Beam Bending 

9. Red Blade Torsion 

10, Red Blade Torsion 

11, Red Blade Pitch Position 

12, Red Blade Flap Position 

13, Blade Loading 

14, Blade Loading 
15, Blade Loading 

16, Blade Loading 
17, Blade Loading 
18, Total Blade Thrust 

b. Maneuver Datay B03 Program - IBM tabulations 13a through 14e 

present the listings for the two maneuver flight conditions. The harmonic 

analyses column headings are labeled COSINE, SINE, MAX, AND PHI (Cp).    MAX 
refers to the resultant; PHI is the phase angle. 

The right hand column of the harmonic analysis data 

contains a number of the form 

XXX 0 YY WW Z 

A blank space, XX, or XXX is the time in seconds, 

A blank space represents zero time for the first 

revolution that was reduced. 

15% R 
28% R 
36% R 
45% R 
60% R 
65% R 
80% R 
92.5% R 

15% R 
50% R 

40% R 
75% R 
85% R 
90% R 
95% R 
95% R 
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The second revolution occurred ,XX (for Condition 
No. 38) or X.XX (for Condition No. 34) seconds later. The third 

revolution occurred X.XX seconds from the start, etc. 

YY is the condition number. 

WW is the channel identification for the computer. 

Z is 0, 1, 2, 3, 4, 5; zero is the value of the steady 
component, and 1 through 5 are the first through the fifth harmonic com- 

ponents . 

Example: On Page 431 the second harmonic sine component 
of the vertical acceleration is 6065208349 = +.06 g. The right hand column 
for the line contains the number 38 53 2 

The XXX 0 is missing and only the YY WW Z is shovm. 

XXX is missing or blank because time = zero 

38 = flight condition number 

53 = channel identification for the computer 

2 = second harmonic 

Figure 28 shows a time history of the vertical acceleration 

for Condition 34, the symmetrical pull-up maneuver.  Figure 29 shows a 

time history of the collective stick position for Condition 38, the approach 

and flare maneuver. The five rotor revolutions that were reduced are shown 

on the curves. 

4. Graphs 

Since over 900 curves were to be plotted, it was decided that 

the curves would be plotted by a machine process. The machine used was 
an Electronic Associates, Inc., Dataplotter, Model 3033D.  Input to the 

machine was by means of IBM cards. 

The accuracy of the graphs was limited by the accuracy of the 

graph paper. The maximum error of any plotted point in this report is 

plus or minus one-sixty-fourth of an inch. 

The types of graphs listed below are given by Figures 31 through 

37. Each figure number consists of parts a through o; these letter des- 
ignations correspond to the titles given below. These graphs are presented 

for each of the steady state Type I flight conditions. 
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a. Ap vs Chord   40% R for all azimuth positions. 

b. Ap vs Chord   5r% R for all azimuth positions. 

c. Ap vs Chord   75%  R for all azimuth positions. 

d. Ap vs Chord   85% R for all azimuth positions. 

e. AP vs Chord   90% R for all azimuth positions. 

f. AP vs Chord   95% R for all azimuth positions. 

g. Air load vs per cent radius, 

h. Air load vs azimuth. 

i. Total thrust/blade vs azimuth. 

j. Beam moment vs per cent radius. 

k. Beam moment vs azimuth. 

m. Chord moment vs per cent radius. 

n. Chord moment vs azimuth. 

o.. Torsion vs azimuth, 

5. Oscillograph Records 

a. Maneuver Conditions - Five rotor revolutions of a symmetrical 

pull-up and an approach and flare were reduced.  From the five revolutions 
reduced, Revolutions 1, 3, and 5 were cut from each of the six oscillograph 
records and are presented for each maneuver. 

Figure 28 presents a time history of the vertical accelera- 

tion during Condition No. 34, a symmetrical pull-up. The five rotor 

revolutions that were reduced are marked on the curves to indicate where 
the revolutions occurred during the maneuver. Figures 38a through 38f 

are full scale reproductions of the selected oscillograph records. 

Figure 29 presents a time history of the collective control 
position for Condition No. 38, an approach and flare. The five rotor 

revolutions that were reduced are also indicated on the curves of this 

figure.  Figures 39a through 39f are full scale reproductions of the six 
oscillograph records. 

b. Type I and Type II Steady State Condition (Sample) - Figures 
40a and 40b show sections from the oscillograph records for the Type I 

high speed flight conditions. One rotor revolution from each of the six 

oscillographs for Condition No 31 is shown. 

Figures 41a through 41c show sections from the oscillograph 

records for the Type II high speed flight, Condition No. 67, One rotor 

revolution from each of the six oscillographs is shown. 

t 
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FIGURE   1   - HU-1A TEST HELICOPTER. 
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FIGURE 3 - INSTRUMENTATION EQUIPMENT 
IN TEST HELICOPTER. 

FIGURE 4 - NACA PRESSURE TRANSDUCER 

(SIZE COMPARISON WITH DIME). 
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FIGURE 5 - SLIP RING ASSEMBLY. 
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FIGURE 6 - TEST HELICOPTER SLIP RING AND WIRING, 
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FIGURE  8  -  INSTRUMENTED BLADE. 
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FIGURE 9 - 

TRANSDUCER TRAY ASSEMBLY. 
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FIGURE  10 - 

TYPES  OF 
TRANSDUCER TRAYS. 

FIGURE 11 - 

TRAY ASSEMBLIES 

BEING INSTALLED 
IN BLADE. 
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FIGURE 15 - FATIGUE TEST MACHINE, 
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FIGURE 16 - LABORATORY CENTRIFUGE FIXTURE 

AND INSÜRT SHOWING TRANSDUCER 
TRAY ASSEMBLY. 
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FIGURE  17 - PRESSURE TRANSDUCER TEST FIXTURE. 
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'I FIGURE 36,   GRAPHICAL DATA 

TYPE   I  CONDITION NO.   55 

HIGH ALTITUDE STALL THRESHOLD,   TRUE AIRSPEED = 91   KNOTS 
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FIGURE 37, GRAPHICAL DATA 

TYPE I CONDITION NO. 58 

HIGH ALTITUDE, BELOW STALL THRESHOLD, TRUE AIRSPEED = 79 KNOTS 
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NO.] - Channel Identification 

See Table 1 
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FIGURE 38b - THREE ROTOR REVOLUTIONS OSCILLOGRAPH NO. 2 
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(NCL) - Channel Identification 

See Table 1 
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(NO.) - Channel Identification 

See Table 1 
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FIGURE 38f - THREE ROTOR REVOLUTIONS OSCILLOGRAPH NO. 6 

CONDITION NO. 34, SYMMETRICAL PULL-UP. 
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NO.) ~ Channel Identification 
See Table 1 
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FIGURE 39b - THREE ROTOR REVOLUTIONS OSCILLOGRAPH NO. 2 

CONDITION NO. 38, APPROACH AND FLARE . 

I I 
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I -.w 

1» 

) 

Channel Identification 

See Table 1 

^W^ftffifr' ^rn% 
I I 

'^r^-jrrr'1 '-^^^^r^i^^ 

'^F 

H*—Revolution No. 1—A.   r* 
Time = 0 seconds 

Revolution No. 3 

Time =1,95 

Revolution No. 5 

Time =3.91 

FIGURE 39c - THREE ROTOR REVOLUTIONS OSCILLOGRAPH NO. 3 

CONDITION NO. 38, APPROACH AND FLARE. 
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(NO.) - Channel Identification 

See Table 1 

Time = 0 seconds 

3volution No. 3—M U— Revolution No. 5—»- 

Time =1.95     i !    Time =3.91 

-IGURE 39d - THREE ROTOR REVOLUTIONS OSCILLOGRAPH NO. 4 

CONDITION NO. 38, APPROACH AND FLARE, 
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NOO - Channel Identification 

See Table 1 
'1 f t ^H-rv- 

h 

[-*- Revolution No. 1-*|    *- Revolution No 
Time =1.95 

'"*iVvr'i*iifHvr^y 

%tU^Hv' 

• 3-J   |» Revolution No. 5- 
Time =3.91 Time = 0 seconds 

FIGURE 39e - THREE ROTOR REVOLUTIONS OSCILLOGRAPH NO. 5 

CONDITION NO. 38, APPROACH AND FLARE. 
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NO.) - Channel Identification 

See Table 1        ; 

-V^^^^M^ 

No.  1-J  L- Revolution No.  l-*j U-Revolution No.  3- 
Time = Osmonds Time = 1.95 

■Revolution No. 5 
Time =3.91 

FIGURE 39f - THREE ROTOR  REVOLUTIONS OSCILLOGRAPH NO.  6 

CONDITION NO.   38,  APPROACH AND FLARE. 

( 

i 
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NO.) - Channel Identification 
See Table 1 

-■-v-V -r.'-'-"r-- 

r 

J 

;^rr;ij.üCa^pi? 

'■-fw' 

1 Revolution 
Osc. No. 1 

Y*- 1 Revolutic ton- 
Osc. No. 2 

•1 Revolution- 
Osc. No, 3 

FIGURE 40a - OSCILLOGRAPH RECORDS TYPE I CONDITION NO. 31 

LEVEL FLIGHT. 
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Channel Identification 

See Table 1 

i 

-1 Re\ 
Osc. No. 5 

1 Re volution ■»- 
Osc. No. 6 

FIGURE 40b - OSCILLOGRAPH RECORDS TYPE I CONDITION NO. 31 

LEVEL FLIGHT, 

< 
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FIGURE 41a - OSCILLOGRAPH RECORDS TYPE II CONDITION NO. 67 

LEVEL PLIGHT, 

> 
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FIGURE 41b - OSCILLOGRAPH RECORDS TYPE II CONDITICN NO. 67 

LEVEL FLIGHT. 
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FIGURE 41c - OSCILLOGRAPH RECORDS TYPE II CONDITION NO. 67 

LEVEL FLIGHT . 

» 
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» TABLE  2 

FLIGHT LOG 

> 

Flight     Ground Time 
No        Run       Date     /hr\ Purpose 
"  No^  

Rotor Track and Balance 

Rotor Track and Balance 

Rotor Track and Balance 

3A,B,C,D 7-26-61       .6    Shake Down Flight 

Transducer Check 

4A 8-4-61       .3    Airspeed Calibration 

5A,B,C 8-7-61       .7    Airspeed Calibration 

6A,B 8-8-61       .3    Transducer Check (Taped) 

7A 8-11-61       .5    Dynamic Pressure Survey 

8A 8-23-61      .2    Instrumentation Check 

9A 8-24-61       .2    Instrumentation Check 

10AtB,C 8-25-61      1.2    Dynamic Pressure Survey 

11A 9-6-61       ,2    Instrumentation Check 

12A 9-7-61       ,4    Dynamic Pressure Survey 

3B 7-18-61 .3 

4B 7-20-61 .1 

5B 7-26-61 .     1.2 

7-26-61 .6 

B,C 7-27-61 .2 

8-4-61 .3 

8-7-61 .7 

8-8-61 .3 

8-11-61 .5 

8-23-61 0 

8-24-61 .2 

8-25-61 1.2 

9-6-61 .2 

9-7-61 .4 
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TABLE 3 
LIST OF FLIGHT CONDITIONS RECORDED 

Flight No. 7A, August 11, 1961 
L. Hartwig, Pilot; C. Coulter, Observer 

We a ther Cond.:  Wind SSW, 4-6 Kn Tal< e-off Gross Weight = 6175 lb. 
Baromet = v. Hp = 490 Ft Tal< e-off Fuel = 300 lb. 
Gnd Temp.: + 240C Cer iter 3f Gravity at Sta. 132 

H 

MO 

g 

o z 
H 
2 
Ö 

as 
o 

W Q 

Is 
FLIGHT CONDITION 

IAS 
(Kn) 

Hp 

(Ft) 

( )* 

2 c 
U 0 
H 

ROTOR 
r.p.m. 
(Nom) 

REMARKS 

00 400 S Ground Run 0 200 
311 

01 401 S Hover IGE 0 (4) 3 314 
02 402 M Accelerate 0-50 (50) 5 314 
03 403 S Maximum Climb 60 1300 6 314 
04 404 S Level Flight 100 2000 10 324 
05 405 s Level Flight 100 2050 11 314 
06 406 s Level Flight 82 2200 11 314 
07 407 s Level Flight 81 2200 14 324 
OS 408 s Level Flight 62 2250 15 314 
09 409 s Level Flight 39 2280 16 314 
10 410 s Level Flight 30 2280 17 314 
11 411 s Level Flight 22 2290 18 314 
12 412 s Hover OGE 0 2250 18 314 

Hold Turn Radius 
IAS & Hp 

13 413 M 90° Right Turn 80 2300 21 314 Max. Bank Angle 
of 37° 
Hold Turn Radius 
IAS & Hp 

14 414 M 90° Left Turn 80 2320 23 314 Max. Bank Angle 
of 37° 

15 415 M Symm Pull-Up 1,3 g 80 2400 24 314 
Cyclic & Coll. 
Approx, 1.3 g's 

16 416 M Rolling Pull-Out 80 2400 25 314 
17 417 s Level Flight 81 2340 26 314 

18 418 s Partial Pwr Descent 22 2000 
1000 

27 314 6 p.s.i. Torque 

19 419 s Autorotation 52 1000 
100 

28 314 

20 420 M Approach and Flare 50-0 (100-0)30 314 

< 

* Absolute Altitude 
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• TABLE 3 (cont'd) 
LIST OF FLIGHT CONDITIONS RECORDED 

Flight No. 10A, August 25,   1961 
L. Hartwig, Pilot; C. Coulter, Observer 

Weather Cond.:  CAVU Tak e-off Gross Weight = 6151 lb. 
Baromet er: 30 .03 In. Hg, Hp: =500 Ft Take-off Fuel = 300 lb. 
Gnd Temp.: + 28 0C Cer ter of Gravity at Sta. 132„4 

C
O
N
D
I
T
I
O
N
 

N
O
.
 

C
N
T
R
 
NO
. 

oi 
O 

oi  >. 
W C 
£ < 
W H 
Z 00 

FLIGHT CONDITION 
IAS 
(Kn) 

Hp 

(Ft) 

( )** 

H W 
Z C 
u o 

ROTOR 

r.p.m. 
(Nom) 

REMARKS 

21  559 M Acceleration 0-5-0 (50) 9 314 
22  560 S Maximum Pwr Climb 50 1200 10 314 
23* 561 S Maximum Pwr Climb 22 1800 10 314 
24 562 S Level Flight 80 1700 11 324 
25 563 S Level Flight 100 1800 14 324 

V   as limited 
, max 
by rotor rough- 26 564 S Level Flight 110 1820 14 324 
ness 

27* 565 s Level Flight 30 1900 15 314 
28 566 s Level Flight 60 2000 16 314 
29* 567 S Level Flight 80 2020 17 314 
30 568 S Level Flight 100 2100 18 314 

vmax as limited 
31* 569 S Level Flight 105 2125 19 314 by rotor rough- 

ness 

32 570 M Right Turn 80 2150 20 314 
33 571 M Left Turn 80 2170 21 314 

34* 572 M Symm Pull-Up so 2240 22 314 
Cyclic and Coll. 
80 Kn Entry 

35 573 M Rolling Pull-Out 80 2230 23 314 
36 574 S Autorotation 87 1500 24 314 
37 575 S Autorotation 50 1600 25 314 
38* 5 76 M Approa ch and Flare 50-0 (0) 26 314 

* These flight data reduced and presented in this report, 

**Absolute Altitude 

> 
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TABLE   3   (cont'd) 
LIST OF  FLIGHT CONDITIONS  RECORDED 

Weather Cond. 
Barometer: 
Gnd Temp.: 

Flight No.   10B,  August  25,   1961 
L.  Hartwig,   Pilot;   C.  Coulter,   Observer 

CAVU 
30.03  In.  Hg,  Hp=500 Ft. 
+ 280C 

Take-off Gross Weight  = 6151  lb. 
Take-off Fuel =    300  lb. 
Center  of Gravity at  Sta.   132.4 

H 
FH < 
MO 
PZ 

§ 

d 
Z 
oi 
H z 
u 

Pi 
O 

&    >H 

W P 
> < 

z m 
FLIGHT CONDITION 

IAS 
(Kn) 

Hp 

(Ft) 

( )** F
U

E
L
  

C
N

T
R

 
(G

a
ll

o
n
s
) 

ROTOR 

r.p.m. 
(Nom) 

REMARKS 

39 578 S Hover Z/D .33 0 (5.6) 1 314 
40 579 S Hover Z/D .66 0 (20) 2 314 
41 580 S Hover Z/D 1.0 0 (35) 3 314 
42* 581 S Hover Z/D 1.5 0 (57) 4 314 
43 582 M Fwd, Spot - Spot 10 (8) 5 314 
44 583 S Reverse Flight 10 (8) 6 314 
45 584 M Left, Spot - Spot 10 (8) 9 314 
46 585 M Normal Deceleration 50-0 1000 12 314 Hold Alt 
47 586 M Fast Deceleration 50-0 1000 13 314 
48 587 M Up Collective 60 1300 14 314 Step 16-21 p.s.i. 
49 588 M Greater Up Coll 60 1300 15 314 16-26 p.s.i. 
50 589 M Down Collective 60 1700 16 314 Step 20-15 p.s.i. 
51 590 M Greater Down Coll 60 1400 17 314 20-2 p.s.i. 
52 591 M Approach and Flare 50-0 (50) 19 314 

1 

(i 

* These flight data reduced and presented in this report 

**Absolute Altitude 

(1 

< 
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TABLE 3 (cont'd) 

LIST OF FLIGHT CONDITIONS RECORDED 

Flight No. IOC, August 25, 1961 
L. Hartwig, Pilot; C Coulter, Observer 

Weather Cond.: CAVU Take-off Gross Weight = 6385 lb. 

Barometer:     30.03 In. Hg Take-off Fuel       = 450 lb. 

Gnd Temp.:     + 280C Center of Gravity at Sta. 132.2 

§ 
H 

HO 
QZ 

§ 

• 
O 
2 

H 
2 
U 

o 

> < 
W H 

• 

FLIGHT CONDITION 
IAS 
(Kn) 

Hp 
(Ft) 

( )** 

Oiz-v 
H w z c 
u o 

r-H 
h-l H 

ROTOR 
r.p.m. 
(Nom) 

REMARKS 

53 601 s Maximum Pwr Ascent 0 700 4 314 
54 602 S Partial Pwr Climb 55 1200 5 314 
55* 603 S Stall Threshold 75 9400 17 324 
56 604 M Alt Left Turn 75 9300 18 320 
57 605 M Alt Right Turn 75 9300 18 320 
58* 606 S Stall Threshold 60 9300 19 324 
59 607 S Partial Pwr Descent 65 8700 20 314 12 p.s.i. 
60 608 S Partial Pwr Descent 0 6050 21 314 14 p.s.i. 
61 609 S Partial Pwr Descent 80 4600 22 314 10 p.s.i. 
62 610 S Autorotation 20 3800 22 314 
63 611 S Autorotation 0 1800 23 314 
64 612 M Approach and Flare 50-0 (50) 27 314 

* These flight data reduced and presented in this report, 

**Absolute Altitude 
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TABLE 3 (cont'd) 
LIST OF FLIGHT CONDITIONS RECORDED 

Flight No. 12A (Type II), September 7, 1961 
L. Hartwig, Pilot; C. Coulter, Observer 

Weather Cond,: 

Barometer: 

Gnd Temp.: 

CAVU 

29.98  In. Hg 
+ 30oC 

Take-off Gross Weight = 6151 lb. 

Take-off Fuel = 300 lb. 
Center of gravity at Sta. 132,4 

H • 
HO 

Z o u 

o 

a; 
H 
Z 
u 

o 

WQ 
>< 
DW 
WH 
2 W 

Oi ^ 

FLIGHT CONDITION 
TAS Hp 

(Ft) 

H 
■z c ROTOR 

(Kn) 
u 0 r.p.m 
1-1 
w (Norn) 
3 CT 
u^ v^ 

30 1400 11 314 
80 1400 17 314 

105 1400 18 314 
105 1400 19 324 

REMARKS 

65*  694 S 
66*  696 S 
67* 697 S 
68* 698 S 

Level Flight 

Level Flight 
Level Flight 
Level Flight 

These flight data reduced and presented in this report, 

i 
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i 
TABLE 4a 

TRACE SENSITIVITIES FOR 
DYNAMIC AIR LOADS MEASUREMENT PROGRAM 

TYPE I FLIGHT NO. 10, OSCILLOGRAPH NO. 1 
CONDITION NOS. 23, 27, 29, 31, 34, 38, 42, 55, 58 

» 

No. 
Oscillograph 

Channel 

Trace 
Zero 

(Inches 

Calibration 
Constant 

Droop 

1 Att Gyro Roll 3.36 18.29 deg/in. 

2 

3 Att Gyro Pitch 3.38 15.4 deg/in. 

4 

5 

6 AP 40%R,     4% Ch .19 3.51  p.s.i./in. 

7 Ap 40%R,   17% Ch .21 1.82  p.s.i./in. 

8 AP 40%R,   34% Ch 1,33 1.2  p.s.i./in. 

9 AP 40%R,   63% Ch 2.63 .44  pis.i,/in. 

10 AP 40%R,   88% Ch 2.13 .31  p.s.i./in. 

11 Red  Blade  Ch,   15%R 3.91 269,500 in.-lb/in. 

12 Red Blade Ch,   28%R 4.49 176,650 in.-lb/in. 

13 Red Blade  Ch,   60%R 4.66 46,055   in.-lb/in. 

14 Red Blade Ch,   80%R 5.38 47,035   in.-lb/in. 

15 Roll  Rate 3.69 13.4  deg/sec 

16 Pitch  Rate 4.09 13.8 deg/sec 

17 Yaw Rate 4.16 13.4 deg/sec 

18 AZ 

> 
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TABLE 4b 

TRACE SENSITIVITIES FOR 
DYNAMIC AIR LOADS MEASUREMENT PROGRAM 

TYPE I FLIGHT NO. 10, OSCILLOGRAPH NO. 2 
CONDITION NOS. 23, 27, 29, 31, 34, 38, 42, 35, 51 

p  

No. 
Oscillograph 

Channel 

Trace 
Zero 

Cinches 

Calibration 
Constant 

Droop 

1 A? 55%R,     2% Ch .58 4.61 p.s.i./in. 

2 AP 55%R,     9% Ch .07 4.55  p.s.i./in. 

3 AP 55%R,   17% Ch .35 3.51  p.s.i./in. 

4 A? 55%R,   23% Ch .65 3.56 p.s.i./in. 

5 AP |55%R,   34% Ch .92 1.32 p.s.i./in. 

6 AP 55%R,   63% Ch 1.34 .41 p.s.i./in. 

7 AP 55%R,   90% Ch 1.90 .27 p.s.i./in. 

8 Red Blade  Bm,   15%R 2.49 60,830  in.-lb/in. -17,650 in.-lb 

9 Red Blade  Bm,   28%R 5.10 17,665   in.-lb/in. -13,050 in.-lb 

10 Red Blade  Bm;   36%R 5.54 19,650  in.-lb/in. -10,600 in.-lb 

11 Red Blade  Bm,   45%R 3.53 8,280  in,-lb/in. - 8,100 in.-lb 

12 Red Blade Bm,   60%R 3.77 7,496  in.-lb/in. -  4,900 in.-lb 

13 Red Blade  Bm,   65%R 4.80 7,777  in.-lb/in. -  4,000 in.-lb 

14 Red Blade  Bm,   80%R 5.32 7,715  in.-lb/in. -  1,900 in.-lb 

15 Red Blade  Bm,   92.5%R 3.78 9,500  in.-lb/in. 600 in.-lb 

16 

17 

18 AZ 

( 

c 
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I 
TABLE 4c 

TRACE SENSITIVITIES FOR 

DYNAMIC AIR LOADS MEASUREMENT PROGRAM 

TYPE I FLIGHT NO. 10, OSCILLOGRAPH NO. 3 
CONDITION NOS. 23, 27, 29, 31, 34, 38, 42, 55, 58 

I 

I 

I 

No. 
Oscillograph 

Channel 

Trace 
Zero 

(Inches 

Calibration 
Constant 

Droop 

1 ^P  75%R,     2% Ch .03 4. 72  p. s . i. /in. 

2 AP  75% R,     9% Ch 1.53 4.24 p.s.i./in. 

3 Ap  75%R,   17% Ch .86 2.84 p.s.i./in. 

4 Ap  75%R,  23% Ch 1.05 2.5 9 p.s.i./in. 

5 AP  75%R,   34% Ch 1.86 2.84  p.s.i./in. 

6 Ap  75%R,   63% Ch 2.32 .64  p.s.i./in. 

1 Ap  75%R,   90% Ch 2,72 .36  p.s.i./in. 

S Pylon Pos  RF .31 .30  in./in. 

9 Pylon  Pos KA .58 .30  in./in. 

10 Pylon Pos  LF 4.02 .30  in./in. 

11 Pylon Pos LA 4.21 .30  in./in. 

12 Red Bl Torsion,   15% 4.75 61,780 in.-lb/in. 

13 Red 81 Torsion,   50% 5.19 7,600  in.-lb/in. 

14 Red Pitch Link 5.46 2,785   lb/in. 

15 White  Pitch Link 5.91 2,916  lb/in. 

16 

17 

18 AZ 

> 
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TABLE 4d 

TRACE, SENSITIVITIES FOR 
DYNAMIC AIR LOADS MEASUREMENT PROGRAM 

TYPE I FLIGHT NO. 10, OSCILLOGRAPH NO. 4 
CONDITION NOS. 23, 27, 20, 31, 34, 38, 42, 35, 58 

No. 
Oscillograph 

j      Channel 

\    Trace 
\    Zero 
(Inches 

Calibration 

Constant 
:   Droop 

1 AP S5%R,  2% Ch .22 8.30 p.s.i./in. 

2 AP 85%R,  4% Ch i   .59 1   8.89 p.s.i./in. 

3 Ap 85%R,  9% Ch i   .75 6.85 p.s.i./in. 

| 4 AP 85%R, 13% Ch 1.19 4.63 p.s.i./in. 

5 Ap 85%R, 17% Ch - .08 9.80 p.s.i./in. 

6 AP 85%R, 23% Ch 1.64 2.19 p.s.i./in. 

7 AP 85%R, 34% Ch 3.49 1.84 p.s.i./in. 

1 ^ 

1  9 AP 85%R, 63% Ch 3.21 .95 p . s . i./in, 

10 Ap 85%R, 77% Ch 3.94 .95 p.s.i./in. 

11 AP S5%R, 90% Ch 4.61 .94 p.s.i./in. 

12 White Blade Bm, 15%R 4.85 21,950 in.-lb/in. -17,650 in. -lb 

13 White Blade Bm, 2S%R 4.31 16,646 in.-lb/in. -13,050 in. -lb 

14 White Blade Ch, 15%R 5.23 i 218,680 in.-lb/in. 

15 White Blade Ch, 28%R 5.40 J 143,970 in.-lb/in.     { 

16 

17 

18 [ \Z 
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• 
TABLE 4e 

TRACE SENSITIVITIES FOR 
DYNAMIC AIR LOADS MEASUREMENT PROGRAM 

TYPE I FLIGHT NO. 10, OSCILLOGRAPH NO. 5 
CONDITION NOS. 23, 27, 20, 31, 34, 38, 42, 55, 5^ 

No. 
Oscillograph 

Channel 

Trace 
Zero 

(Inches 

1     Calibration 

Constant 
i   Droop 

|  1 AP 90%R,  2% Ch .20 10.58 p.s.i./in. 

2 -AP 90%R,  9% Ch .35 9.22 p.s.i./in. 

3 _\P Q0%R, 17% Ch .98 11.83 p.s.i./in. 

4 .AP 90%R, 23% Ch 1.52 4.90 p.s.i./in. 

5 AP 90%R, 34% Ch 1.20 3,70 p.s.i./in. 

6 Ap 90%R, 63% Ch 3.02 1.65 p.s.i./in. 

7 AP Q0%R, 90% Ch 3.18 .89 p.s.i./in. 

s Red Blade Pitch Pos 3.21 11.6 deg/in. + 9.5 deg 

9 Red Blade Flap Pos 3.79 10.6 deg/in. 

10 Vert Accel 4.55 .6 g's/in. + 1.0 g 

11 F & A Accel 5.18 .66 g's/in. 

12 Lat Accel 5.65 .68 g's/in. 

13 

1 14 Angle of Attack 4.80 27.0 deg/in. 

15 Angle of Yaw 5.46 31.0 deg/in. 

16 

17 

18 AZ 

I 
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TABLE 4f 

TRACE SENSITIVITIES FOR 
DYNAMIC AIR LOADS MEASUREMENT PROGRAM 

TYPE I FLIGHT NO. 10, OSCILLOGRAPH NO. 6 
CONDITION NOS. 23, 27, 29, 31, 34, 38, 42, 55, 58 

No. 
Oscillograph 

Channel 

Trace 
Zero 

Cinches) 

Calibration 
Constant 

Droop 

1 AP 95%R,     2% Ch .13 9.62 p.s.i./in. 

2 AP  95%R,     9% Ch .50 9.5 7 p.s.i./in. 

3 AP  95%R,   17% Ch .99 10.53  p.s.i./in. 

4 AP 95%R,   23% Ch 1.65 5.16  p.s.i./in. 

5 

6 AP 95%R,   63% Ch 2.51 1.40 p.s.i./in. 

7 Ap 95%R,   90% Ch 3.07 .44 p.s.i./in. 

8 Lift  Link 3.32 5,667  lb/in. 

9 Rt Cyclic Tube 3.53 2,080 lb/in. 

10 Lt Cyclic Tube 3.92 2,256  lb/in. 

11 Coll Tube 4.39 1,984  lb/in. 

12 Rud  Ped Pos 5.07 80.75 %/in. 

13 
> 

F & A Cyclic  Pos 5.14 87.72 %/in. 

14 Lat Cyclic  Pos 5.06 81.97 %/in. 

15 Coll Stick  Pos 4.10 42.92 %/in. 

16 Stab,  Bar Pos 4.96 10.34 %/in. 

17 

18 ^Z 

(i 

<{ 
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TABLE 5a 
TRACE SENSITIVITIES  FOR 

DYNAMIC AIR  LOADS  MEASUREMENT  PROGRAM 
TYPE   II   FLIGHT NO.   12,   OSCILLOGRAPH NO, 1 

CONDITION NOS.   65,   66,   67,   68 

No. Oscillograph 

Channel 

Trace 
i 

! Zero 
(Inches)' 

Calibration 

Constant 

I            ; 

Droop 

| 1 Att Gyro Roll 1  3.34 18.3 deg/in. 
i 

1 2 

3 Att Gyro Pitch !  1.54 : 

i 
15.4 deg/in. 

4 i 
: 

t '—'—"— ■ ' i 

6    AP 40%R,     4% Ch .08 1.4  p.s.i./in. 

I 

» 

7 IAP 40%R, 17% Ch 1.12 .8 p.s.i./in. 
i 

8 Ap 40%R, 34% Ch 
| 

1.66 
i 

j   .47 p.s.i./in.    [ 

1    9 j AP 40%R, 63% Ch 2.13 
i 

.18 p.s.i./in.                 : 

10 Ap 40%R, 88% Ch '  3.76 .12 p.s.i./in. 

11 i                       :        i                       i 

I12!         ._         1  .    !          1               i 
13 ' 

14 
! 
i 

i 

15 Roll Rate 2.74 13.4 deg/sec 

16 Pitch Rate 3.66 13.8 deg/sec 

17 Yaw Rate 4.34 13.4 deg/sec I 

18 AZ 
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TABLE 5b 
TRACE  SENSITIVITIES  FOR 

DYNAMIC AIR  LOADS  MEASUREMENT  PROGRAM 
TYPE   II   FLIGHT NO.   12,   OSCILLOGRAPH NO. 2 

CONDITION NOS.   65,   66.   67,   68 

No. 
O; jcillogra 

Channel 
ph 

1    Trace 
i 

Zero 
'(Inches) 

Calibration 
Constant 

Droop 

1 
i                             ': 

2   i                                                                                                                     ' 
■                                  i                                                                                                  .           .                                                          ' 

3                               1                                         '                     ! 
 1—.—_ 1 . ; _—, 

1    5 
L _ J  

! 

i   6!                                      '             1 

I     7 
1 

j 
i 

s :Red Bl Bm Bend. 15JoR .31 22,990 in. -lb/in. -17,650  in. -ib; 

9 
l 
Red Bl Bm  Bend. 28%R .72 6,780 in. -lb/in. -13,050  in. -lb 

i 
Red Bl Bm Bend. 36%R .45 7,766 in. -lb/in. -10,600  in. -lb| 

1 11 ;Red Bl Bm Bend. 45%R  ■ 1.53 8,144 in. -lb/in. i   - 8,100  in. -lb1 

12  ;Red Bl  Bm Bend.  60%R  '     2,62   :      7,465  in.-lb/in, - 4,900 in.-lbj 

13 

4 . — —  

Red Bl Bm Bend,   65%R 3.32 

4 , _  

7,809  in.-lb/in. 

i  

- 4,000  in.-lb 

14 Red Bl  Bm Bend.  80%R 4.55 7,779  in.-lb/in. -  1,900  in.-lb 

15 Red Bl  Bm Bend.92.5%R 5.35 9,461   in.-lb/in. 600 in.-lb 

16 

17 

18 AZ 

i 
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TABLE 5c 
TRACG SENSITIVITIES  FOR 

DYNAMIC AIR  LOADS  MEASUREMENT  PROGRAM 
TYPE   II   FLIGHT NO.   12,   OSCILLOGRAPH NO.   3 

CONDITION NOS.   65,   66,   67,   68 

} 

) 

11 

No. 
Oscillograph 

Channel 

1    Trace 
Zero 

idnches) 

Calibration 
Constant 

Droop 

1 AP 75%R, 2% Ch 0 1,88  p.s.i./in. 

2 AP 75% R, 9% Ch .27 1.62  p.s.i./in. 

3 AP 75% R, 17% Ch .42 1,15  p.s.i./in. 

4 AP 75%R, 23% Ch .92 1,15  p.s.i./in. 
I 

!    5 Ap 75% R, 34% Ch .82. 1.30 p.s.i./in. 

; 6 AP 75% R, 63% Ch 2.15 .24 p.s.i./in. 
i 

7 AP 75%R, 90% Ch 3.03 .15  p.s.i./in. ' 

' s !                            I          i                            ,                    : 
! 

9 i                                                                                                                ; 

10 ■                                                                        : 
i , , , . 1 

| : , ,  

12    Red Bl  Tors  15%R 
i                  1 

!     5.83 61,016  lb-in./in. ; 

13 Red Bl Tors  50%R 6.12 7,608  lb-in./in. 

14 
i                1 
!                     i 
:                 i 

15 j 
16 

17 

18 AZ - 
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TABLE   5d 
TRACE SENSITIVITIES  FOR 

DYNAMIC AIR LOADS  MEASUREMENT PROGRAM 
TYPE   II  FLIGHT NO.   12,   OSCILLOGRAPH NO. 4 

CONDITION NOS.  65,   66,   67,   68 

i 

No. Oscillograph 
Channel 

Trace 
Zero 

(Inches' 

Calibration    ;    Droop 
|     Constant 

1 AP 85%R,  2% Ch - .05 
1 

3.53 p.s.i./in. 

2 AP 85%R,  4% Ch .16 {  3.70 p.s.i./in. 

3 AP 85%Rt  9% Ch ,60 i  3.00 p.s,i,/in. 

4 AP 85%R, 13% Ch .82 
1 

1  2.09 p.s.i./in. 

5 AP 85%R, 17% Ch 1.17 
i 

4,17 p.s.i./in. 

6 AP 85%R, 23% Ch 3.59 
1 

3.08 p.s.i./in.    1 

7 Ap 85%R, 34% Ch 3,17 1,65 p,s,i./in.    j 

8 
j                                      j 

9 AP 85%R, 63% Ch ,2.46 .40 p.s.i./in.   j 
1 

10 AP 85%R, 77% Ch 3.61 .40 p.s.i./in. 

11 AP 85%R, 90% Ch 4.77 .44 p.s.i./in. 

12 

13 

14 

15 

16 

17 

18 AZ 

I 
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TABLE   5e 

TRACE  SENSITIVITIES  FOR 
DYNAMIC AIR LOADS  MEASUREMENT  PROGRAM 

TYPE   II  FLIGHT NO.   12,   OSCILLOGRAPH NO. 5 
CONDITION NOS.   65,   66,   67,   68 

> 

> 

No. Oscillograph 

Channel 

Trace 
Zero 

(Inches' 

'     Calibration 

j     Constant 

1 

Droop 

i 

1 AP 90%R,  2% Ch 0 4.08 p.s.i./in. 
i 

2 AP 90%Rf  9% Ch ,57 3.68 p.s.i./in. 

3 AP 90%R, 17% Ch 1.69 i  5.00 p.s.i./in, 

4 AP 90%R, 23% Ch .39 2.09 p.s.i./in. 
i 

5 AP 90%Rf 34% Ch 1.77 
I 

1.65 p.s.i./in. 
i 

6 AP 90%R, 63% Ch 3.32 .70 p.S.i./in. 
j 

7 AP 90%R, 90% Ch 4.92 .34 p.s.i./in. 

8 Red Blade Pitch Pos 3.36 12,0 deg/in. 9.5 deg/in. 

9 Red Blade Flap Pos 5.61 10.0 deg/in. 
[ 

10 i 
i 
i 

11 

12 

13 

14 Angle of Attack 4.82 26.9 deg/in. 

15 Angle of Yaw 5.50 30.0 deg/in. 

16 

17 

18 AZ 

! 
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TABLE 5f 
TRACE  SENSITIVITIES  FOR 

DYNAMIC AIR LOADS  MEASUREMENT PROGRAM 
TYPE   II   FLIGHT NO.   12,   OSCILLOGRAPH NO.  6 

CONDITION NOS.   65,   66,   67.   68 

No. 
Oscillograph 

i              Channel 

Trace 
<    Zero 
Cinches 

1                                 i 
Calibration                     n :          Droop 

y               Constant                                                   i 

!       1 AP  95%R.     2% Ch                    .09 
1 

1                                                  i 
3.94  p.s.i./in.          I                                 i 

2 AP  95%R,     9% Ch                    .80 
i 

;     4.25  p,s.i./in. 

3 AP 95%R,   17% Ch           '     1.99 4.46  p.s.i./in.                                              \ 
i.                                  ! 

4 AP  95%R,   23% Ch                  1.17 2.14 p.s.i./in.                                           : 

!    5 1                                               i                '                                                                                 ■ 1                                              i                1                                              i                                 i 

1    6 1 
AP  95%R,   63% Ch           '■     2.50 .60 p.s.i./in. 

!         i                                               : 

7    AP Q5%R,   90% Ch           j     4.51 
1 

.19 p.s.i./in.          ;                                 1 
i                                                                                                  i                                                                     1 

1 8I                     1       i                      :               1 
9|                       :        '            •          ;                 j 

10 1                     !       1                     :               1 
u 1                                               i                                  1 
12 Rud Ped Pos                      1     5.29 40 %/in. 

! 

13 F   & A Cyclic  Pos                  5.32 44.4 %/in. 

14 Lat  Cyclic Pos 5.31 40.3 %/in. 

15 Coll Stick Pos 5.50 41.5 %/in. 

16 

17 

18 AZ 
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TABLE 6a 

GROUP IB DATA - TYPE I FLIGHTS 

CONDITION NO. 23 MAXIMUM POWER CLIMB 

Identification 
Revolution 

No. 1 

Revolution 

No. 2 

Revolution 

No. 3 
Average 

Att, Gyro Roll (Deg) 
-0.6 -0.6 -0.7 -0.6 

Att. Gyro Pitch (Deg) 4.5 4.5 4.5 4,5 

Roll Rate (Deg/Sec) -0.4 -0.5 -0.8 -0.6 

Pitch Rate (Deg/Sec) 0.3 0.1 0 0.1 

Yaw Rate (Deg/Sec) -0.3 0 0.4 0 

Angle of Attack ,„ 
Vane         (Deg) 25.6 25.9 26.2 25.9 

Yaw Vane (Deg) -2.8 -3.4 -5.0 -3.7 

Rud Pedal Pos (%) * 33.1 Left 33.9 Left 33.9 Left 33.6 Left 

F & A Cyclic Pos (%) * 32.5 Fwd 32.5 Fwd 32.5 Fwd 32.5 Fwd 

Lat Cyclic Pos (%) * 1.6 Left 4.9 Left 4.1 Left 3.5 Left 

Coll Stick Pos (%) 47.5       47.5 47.5 47.5 

"Calculated from neutral position = 0% 

Photo Panel Film Frame Nos. 1 through 10 

I.A.S. 19    Vt.rue 20  Knots 

O.A.T.    230C 
corr 

Hp  1780    HD 3150 Feet 

Engine r.p.m. 6390   Rotor r.p.m, 313 

GW  6085     GW/cr ' 6680  Pounds 

SHP  467    SIIP/Q-' 513 
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TABLE   6b 

GROUP IB DATA - TYPE  I  FLIGHTS 

CONDITION NO,   27 STRAIGHT AND LEVEL FLIGHT 

Identification 
Revolut ion 

No. 1 

Revolution 

No. 2 

Revolution 

No. 3 
Average 

Att. Gyro Roll (Deg) -1.8 -1.7 -1.7 -1.7 

Att. Gyro Pitch (Deg) -0.3 -0.2 -0.3 -0.3 

Roll Rate (Deg/Sec) 0.1 0.3 0.4 0.3 

Pitch Rate (Deg/Sec) 0.1 0.1 0.1 0.1 

Yaw Rate (Deg/Sec) -0.8 -0.8 -0.8 -0.8 

Angle of Attack ,„ 
Vane         ^De^ 

1.4 1.4 1.4 1.4 

Yaw Vane (Deg) 9.0 9.0 9.0 9.0 

Rud Pedal Pos (%) * 4.8 Right 4.8 Right 4.8 Right 4.8 Right 

F & A Cyclic Pos (%) * 21.9 Fwd 21.9 Fwd 21.9 Fwd 21.9 Fwd 

Lat Cyclic Pos (%) * 7.4 Left 8.2 Left 8.2 Left 7.9 Left 

Coll Stick Pos (%) 46.6      46.2 46.2 41.3 

'^Calculated  from neutral  position = 0% 

Photo  Panel  Film  Frame  Nos,   1   through   8 

I.A.S.   32,5      Vtrue   34      Knots 

O.A.T. 23.50C 
corr 

Hp   1950 HD   3350    Feet 

Engine  r.p.m.   6390        Rotor  r.p.m.   313 

GW     6053 GW/(7 '   6680      Pounds 

SHP     450 SIIP/Q '   497 

< 
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TA1U.J: 6 c 

GROUP IB DATA - TYPE I FLIGHTS 

CONDITION NO. 29 STRAIGHT AND LEVEL FLIGHT 

Identification 
Revolution 

No. 1 

Revolution 

No. 2 

Revolution 

No. 3 
Average 

Att. Gyro Roll (Deg) 0 0 0 0 

Att. Gyro Pitch (Deg) -0.8 -0.8 -0.8 -0.8 

Roll Rate (Deg/Sec) 0.1 -0.1 -0.1 0 

Pitch Rate (Deg/Sec) 0.3 0.3 0.3 0.3 

Yaw Rate (Deg/Sec) -0.5 -0.4 -0.2 -0.4 

Angle of Attack . 
Vane         (De^ -1.4 -1.4 -1.4 -1.4 

Yaw Vane (Deg) -3.4 -3.4 -3.4 -3.4 

Rud Pedal Pos (%) * 14.5 Right 14.5 Right 14.5 Right 14.5 Right 

F & A Cyclic Pos (%) * 49.0 Fwd 49.1 Fwd 49,1 Fwd 49.1 Fwd 

Lat Cyclic Pos (%) * 7,4 Left 5.7 Left 5.7 Left 6,3 Left 

Coll Stick Pos (%) 
i 

56.8    ]      56.8 
 i 1 

56.8 56.8 

*Calculated from neutral position = 0% 

Photo Panel Film Frame Nos. 1 through 5 

I.A.S. 84    Vtrue88.5 Knots 

O.A.T. 240C 
corr 

Hp 2040    HD 3500 Feet 

Engine r.p.m. 6370   Rotor r.p.m, 312 

GW  6043    GW/(j' 6700  Pounds 

SHP 508    SHP/Q ' 563 

i> 
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TAHIJ;   6cl 

GROUP IB DATA  - TYPE  I  FLIGHTS 

CONDITION NO.   31  STRAIGHT AND  LEVEL FLIGHT 

Identificat ion 
RevoUit ion 

No. 1 

Revolution 

No. 2 

Revolution 

No. 3 
Average 

Alt. Gyro Roll (Deg)     -1.3. -1.5 -1.5 -1.4 

Att. Gyro Pitch (Deg)    -4,5 -4.3 -4,5 -4.4 

Roll Rate (Deg/Sec)   |   -0.4 -0.3 -0.1 -0.3 

Pitch Rate (Deg/Sec) 0,3       0.3 
i 

0,3 0.3 

Yaw Rate (Deg/Sec) -0,4 

i 

-0.5       -0.6 -0.5 

Angle of Attacks  , 
Vane         (De^ -6.7 .-6.2      -6.5 -6.5 

Yaw Vane (Deg) -1.6 -1,6 -1.6 -1.6 

Rud Pedal Pos C",)   * 2.4 Left 1,7 Left 0 1,3 Left 

F k  A Cyclic Pus (%) ■- 61.4 Fwd 62.3 Fwd 60.5 Fwd 61.4 Fwd 

I,at Cyclic Pos (%) ^ 
i 

14.8 Left j 13.9 Left 16.4 Left 15.0 Left 

Coll Stick Pos (%) 76,4       76.4 76.4 76.4 

^Calculated   from  neutral   position =  0% 

Photo  Panel   Film  Frame  Nos.   1   through   5 

I.A.S.107,5      Vtrue113.5 Knots 

O.A.T. 23.50C 
corr 

Up 2160    HD 3650 Feet 

Engine r.p.m, 6350   Rotor r.p.m,  311.5 

GW  6027     GW/j ' 6719  Pounds 

SUP  768    SKP/o ' 856 

{ 
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TABIJJ 6e 

GROUP IB DATA - TYPE I FLIGHTS 

CONDITION NO. 42 HOVER OGE 

Identification 
Revolut ion 

No. 1 

Revolution 

No. 2 

Revolution 

No. 3 
Average 

Att. Gyro Roll (Deg) -2.7 -2.7 -2.9 -2.8 

Att. Gyro Pilch (Deg) 2.8 2.8 2.9 2.8 

Roll Rale (Deg/Sec) -0.7 -0.7 -0.7 -0.7 

Pitch Rate (Deg/Sec) 0 0.3 0.3 0.2 

Yaw Rate (Deg/Sec) 0.4 0,2 0 0.2 

Angle of Attack,,.,  , 
Vane          (DeK) -13.8    ; -7.0 1.1 -6.6 

Yaw Vane (Deg) 31.7    | 31  7 30.8 31.4 

Rud Pedal Pos (%)   * 35.5 Left 35.5 Left 35.5 Left 35.5 Left 

F & A Cyclic Pos (%) - 8.8 Fwd  1 9,6 Fwd 9.6 Fwd 9.3 Fwd 

hat Cyclic Pos (%) ■' 18.0 Left 18.0 Left 18.0 Left 18,0 Left 

Coll Stick Pos (%) 57.3 56.8 57.3 57.1 

^Calculated from neutral position = 0% 

Photo Panel Film Frame Nos. 1 through 8 

I.A.S. 0 Vtrue 0   Knots 

O.A.T.     23.50C 
corr 

Hp  605 HD 1600 Peel- 

Engine r.p.m. 6390 Rotor r.p.m. 311.5 

GW 6125     GW/Q ' 6420 Pounds 

SUP  669     SIIP/Q "  701 

) 
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TABLE 6f 

GROUP IB DATA - TYPE I FLIGHTS 

CONDITION NO. 55 HIGH ALTITUDE STALL THRESHOLD 

i 

Identification 
Revolution 

No. 1 

Revolution 

No. 2 

Revolution 

No. 3 
Average 

Att. Gyro Roll (Deg) -0.7 -0.9 -0.7 -0.8 

Att. Gyro Pitch (Deg) -0.8 -0.8 -0.8 -0.8 

Roll Rate (Deg/Sec) 0 -0.3 -0.3 -0.2 

Pitch Rate (Deg/Sec) 0 -0.3 -0.4 -0.2 

Yaw Rate (Deg/Sec) -0.5 -0,5 -0.5 -0.5 

Angle of Attack.^ . 
Vane         ^Deg) 

-0.3 -0.3 -0.3 -0.3 

Yaw Vane (Deg) -6.2 -6.2 -6.2 -6.2 

Rud Pedal Pos (%) * 16.1 Left 20.2 Left 20.2 Left 18.8 Left 

F & A Cyclic Pos (%) * 59,6 Fwd 59.6 Fwd. 58.8 Fwd 59.3 Fwd 

Lat Cyclic Pos (%) * 13.1 Left 18.0 Left 18.9 Left 16.7 Left 

Coll Stick Pos (%) 71.7 
1 

71,7 71.7 71.7 

*Calculated from neutral position = 0% 

Photo Panel Film Frame Nos. 1 through 6 

I.A.S.  77   Vtrue 90.7 Knots 

O.A.T.    9.5UC 
corr 

Hp     9325 HD10,725 Feet 

Engine  r.p.m.   6550        Rotor  r.p.m.     318.6 

GW     6273 GW/cr'     8700    Pounds 

SHP     649 SHP/Q-'     900 

( 

1 
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TA BUZ 6g 

GROUP IB DATA - TYPE I FLIGHTS 

CONDITION NO, 58 HIGH ALTITUDE FLIGHT 

Identification 
Revolution 

No. 1 

Revolution 

No. 2 

Revolution 

No. 3 
Average 

Att, Gyro Roll (Deg) 0.4 0.5 0.7 0;5 

Att. Gyro Pitch (Deg) -2,8 -2.6 -2.6 -2.7 

Roll Rate (Deg/Sec) -0.3 0.1 0.1 0 

Pitch Rate (Deg/Sec) -0.4 -0.3 -0.1 -0.3 

Yaw Rate (Deg/Sec) -0.3 -0.3 -0.4 -0.3 

Angle of Attack _  . 
Vane         (De^ 

-3.2 -3.0 -3.0 -3.1 

Yaw Vane (Deg) -10.3 -9.9 -9.9 -10.0 

Rud Pedal Pos (%) * 15.3 Left 14.5 Left 14.5 Left 14.8 Left 

F & A Cyclic Pos (%) * 43.9 Fwd 43.9 Fwd 44.7 Fwd 44.2 Fwd 

Lat Cyclic Pos (%) * 10.7 Left 9.8 Left 10.7 Left 10.4 Left 

Coll Stick Pos (%) 63.6 63.6 63.6 63.6 

'^Calculated from neutral position = 0% 

Photo Panel Film Frame Nos. 1 through  8 

I.A.S. 67   vtrue78'9 Knots 

O.A.T. 9.50C corr 

Hp     9350 HD 10, 750 Feet 

Engine  r.p.m.      6600     Rotor r.p.m.    321.2 

GW     6260   "       GW/CJ'    8682     Pounds 

SHP     579 SHP/Q-'    803 

I 
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TABLE     7a 

GROUP IB DATA - TYPE  II FLIGHTS 

CONDITION NO.  65  STRAIGHT AND LEVEL FLIGHT 

Identification 
Revolution 

No. 1 

Revolution 

No. 2 

Revolution 

No. 3 
Average 

Att. Gyro Roll (Deg) -0.6 -0.7 -0.7 -0.7 

Att. Gyro Pitch (Deg) -1.5 -1.5 -1.5 -1.5 

Roll Rate (Deg/Sec) -0.3 -0.4 -0.3 -0.3 

Pitch Rate (Deg/Sec) -0,4 -0.3 0 -0.2 

Yaw Rate (Deg/Sec) -0.9 -1.9 -2.5 -1.8 

Angle of Attack . 
Vane         ^Ue^ 3.8 4.0 3.2 3.7 

Yaw Vane (Deg) -13.5 -13.2 -13.2 -13.2 

Rud Pedal Pos (%) * 5.6 Left 4.8 Left 4.8 Left 5.1 Left 

F & A Cyclic Pos (%) * 24.0 Fwd 24.9 Fwd 24.9 Fwd 24.6 Fwd 

Lat Cyclic Pos (%) * 15.3 Left 12.9 Left 12.1 Left 13.4 Left 

Coll Stick Pos (%) 44.2 
i 

44.2 44.2 44,2 

^Calculated  from neutral  position - 0% 

Photo Panel   Film Frame  Nos,   1   through   15 

I.A.S.   31 vtrue32-6   Knots 

O.A.T. 29,50C 
corr 

Hp  1390    HD 3380 Feet 

Engine r.p.m. 6410   Rotor r.p.m. 312 

GW  6085    GW/(J '  6731 Pounds 

SHP  433     SIIP/Q '  479 

i 
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TABU:     7b 

GROUP IB DATA  - TYPE   II  FLIGHTS 

CONEHTION NO.  66 STRAIGHT AND LEVEL FLIGHT 

Identification 
Revolution 

No. 1 

Revolution 

No. 2 

Revolution 

No. 3 
Average   | 

Att. Gyro Roll (Deg) 1.8 1.8 2.2 2.0 

Att. Gyro Pitch (Deg) -1.7 -1.7 -1.5 -1.6 

Roll Rate (Deg/Sec) 1.2 0.9 0.1 0.7 

Pitch Rate (Deg/Sec) -0.4 -0,1 -0.1 -0.2 

Yaw Rate (Deg/Sec) -1.6 -1.7 -1.3 -1.5    | 

1 Angle of Attack .„  , 
-0.5 .-0.5 -0.5 -0.5 

Yaw Vane (Deg) -4.5 -4.8 -5.4 -4.9   | 

Rud Pedal Pos (%) * 16.0 Right 16.0 Right 16.0 Right 16.0 Right 

F & A Cyclic Pos (%) ^ 48.9 Fwd 48.9 Fwd 48.9 Fwd 48.9 Fwd 

Lat Cyclic Pos (%) * 12.1 Left 12.1 Left I 12.1 Left 12.1 Left 

Coll Stick Pos (%)    | 51.3 
i 

51.6 51.3    1 51.4 

*Calculated  from neutral  position = 0% 

Photo Panel   Film Frame  Nos.   1   through   12 

I.A.S.    87.5      Vtrue      92    Knots 

O.A.T. 29ÜC 
corr 

Hp  1375    HD 3300 Feet 

Engine r.p.m.  6420  Rotor r.p.m,  314 

GW  6420    GW/(j ' 6660  Pounds 

SHP 6040    SHP/Q ' 528 
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TABLE 7c 

GROUP IB DATA - TYPE II FLIGHTS 

CONDITION NO. 67 STRAIGHT AND LEVEL FLIGHT 

Identification 
Revolution 

No. 1 

Revolution 

No. 2 

Revolution 

No. 3 
Average 

Att. Gyro Roll (Deg) -1.1 -0.5 -0.4 -0.7 

Att. Gyro Pitch (Deg) -3.4 -3.5 -3.7 -3.5 

Roll Rate (Deg/Sec) 1.2 1.7 2,1 1.7 

Pitch Rate (Deg/Sec) -0.4 -0.6 -0,4 -0.5 

Yaw Rate (Deg/Sec) 0.3 -0.5 -0.9 -0.4 

Angle of Attack ,„ , 
Vane        ^Deg) -8.6 -8.6 -8.6 -8.6 

Yaw Vane (Deg) -1.2 -1.2 -1.2 -1.2 

Rud Pedal Pos (%) * 1.6 Right 3.2 Right 3,2 Right 2.7 Right 

F & A Cyclic Pos (%) * 67.5 Fwd 57.5 Fwd 67.5 Fwd 67.5 Fwd 

Lat Cyclic Pos (%) * 16.9 Left L8.6 Left 18.6 Left 18.0 Left 

Coll Stick Pos (%) 
_ _ .— 

77,8 77.8 77.8 77.8 

'■^Calculated from neutral position = 0% 

Photo Panel Film Frame Nos. 1 through  13 

I.A.S.  106  V1;ruelll.3 Knots 

O.A.T.     290C 
corr 

Hp      1375        HD     3300 Feet 

Engine  r.p.m.     6410      Rotor  r.p.m.     313 

GW     6033 GW/(j '     6652    Pounds 

SHP    758 SHP/Q '     836 
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TABLE  7d 

GROUP  IB DATA - TYPE  II  FLIGHTS 

CONDITION NO.  68 STRAIGHT AND LEVEL  FLIGHT 

Identification 
Revolution 

No. 1 

Revolution 

No. 2 

Revolution 

No. 3 
Average 

Att. Gyro Roll (Deg) 0,5 0.2 -0.2 0.2 

Att. Gyro Pitch (Deg) -4.3 -4.5 -4.5 -4.4 

Roll Rate (Deg/Sec) -0.3 -0.8 -1.1 -0.7 

Pitch Rate (Deg/Sec) 0.1 o -0.1 0 

Yaw Rate (Deg/Sec) 0 0.3 0.5 0.3 

Angle of Attack.^ . 
Vane         ^Deg) -7.0 -6.7 -6.7 -6.8 

Yaw Vane (Deg) -3.0 -3.3 -3.3 -3.2 

Rud Pedal Pos (%) * 4.8 Right 4.8 Right 4.8 Right 4.8 Right 

F & A Cyclic Pos (%) * 65,8 Fwd 63.1 Fwd 63.1 Fwd 64.0 Fwd 

Lat Cyclic Pos (%) * 15.3 Left 15.3 Left 16.9 Left 15.9 Left 

Coll Stick Pos (%) 77.9 77.9 77.5 77.7 

"^Calculated from neutral  position = 0% 

Photo Panel  Film Frame Nos.   1   through   19 

I.A.S.   105        Vtrue 110.4 Knots 

O.A.T. 290C 
corr 

Hp     1450 HD   3400 Feet 

Engine   r.p.m.   6630 Rotor  r.p.m.     ^24 

GW     6027 GW/(j' 6667   Pounds 

SHP     757 SHP/cr*     837 
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TABLE 8a 

GROUP  IB DATA - MANEUVER CONDITIONS 

i 

CONDITION NO.   34,   SYMMETRICAL  PULL-UP 

Identification 
Revolution 

No. 1 
Time = 0 

-0.6 

-2.0 

-0.5 

0.7 

-0.3 

-2.7 

Revolution 
No. 2 

Time = 1.15 

-0.9 

0.6 

Revolution 
No. 3 

Time =2,11 

Revolution 
No. 4 

Time =3,07 

1.1 

14.3 

Revolution 
No, 5 

Time = 4,22 

Att. Gyro Roll (Deg) 

Att. Gyro Pitch (Deg) 

Roll Rate (Deg/Sec) 

Pitch Rate (Deg/Sec) 

0.4 

9.4 

1.1 

12.9 

1.3 

5.2 

-0.1 

-2.2 

-3.4 

-0.8 

6.6 

1.5 

2.8 

2.5 
1 

-1,2 

-0,4 

-1.8 

Yaw Rate (Deg/Sec) -1.6 

Angle of Attack,,,  . 
„            (Deg) 
Vane 

4.1 

-2.2 

3.2 Rt, 

44.7 Fwd 

11,5 Lt 

4,9 

-1.9 

-0.5 

Yaw Vane (Deg) -3.7 -5.0 

Rud Pedal Pos (%) * 10.5 Rt 

45.6 Fwd 

9,7 Rt 

28.9 Fwd 

12.3 Lt 

4.0 Rt 

48.2 Fwd 
_J 

1.6 Rt 

48.2 Fwd F & A Cyclic Pos (%)* 

Lat Cyclic Pos (%) * 12.3 Lt 17.2 Lt 17,2 Lt 

Coll Stick Pos (%) 58.1 52.8 

92.2 

3900 

54.0 

90.0 

3900 

53,2 52.4 

Vtrue ^nots) 92.2 

3900 

87.6 

4050 

311.0 

82.7 

Density Alt (Ft) 4400 

Rotor RPM 312.5 3.5.5 311,0 315.5 

SHP/Q-« 606 626 

6742 

22,5 

666 

6742 

22,5 

669 

6772 

674 

GW/Q-' (Lb) 6742 6850 

OAT (0C) 22,5 22.5 22.5 

Calculated from neutral  position = 0% 
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TABLE   8b 

GROUP IB DATA - MANEUVER CONDITIONS 

> 

CONDITION NO. 38, APPROACH AND FLARE, 50- 0 KNOTS 

Identification 
Revolution 

j  No. 1 
Time = 0 

Revolution 
No. 2 

Time = 0.97 

Revolution 
No. 3 

Time =1.95 

i 

10.3 

Revolution 
No, 4 

iTime =2,93 

-2.0 

11.4 
i    . .  — 

-0.4 
i,  -  .     .     

i    0.7 

Revolution 
No. 5 

Time = 3.91 

■■2.4 
   _____ .  

11.6 

-0.3 

-1,0 

Att. Gyro Roll (Deg) -2.7  j   -2.7 

Att. Gyro Pitch (Deg) 9.9 
i 

8.8 

Roll Rate (Deg/Sec) 1.6 
j 

0 1.2 
 . 

1.5 

-2.7 

Pitch Rate (Deg/Sec) 1   -1.4 
1 

0,3 

Yaw Rate (Deg/Sec) -4.4      -2.8 

i 

-0.7 0.4 

-0.9 

27.4 Lt 

26,3 Fwd 

14.8 Lt 

Angle of Attack, 

Vane        (D^   . ... 

-1.2 
■  - 

-0.3 Yaw Vane (Deg) -1.6      -1,2 

Rud Pedal Pos (%) * 22,5 Rt 4,0 Rt 8.1 Lt 

22.8 Fwd 

17.2 Lt 

53.4 

19.4 Lt 

23.7 Fwd 

16.4 Lt 

56.8 

F & A Cyclic Pos (%)* 2,6 Fwd 

18.9 Lt 

r 
12.3 Fwd 

17.2 Lt Lat Cyclic Pos (%) * 

Coll Stick Pos (%) 35.1 45.3 56.8 

Vtrue (Knots) 19,4 

1600 

11.3 5.1 

1600 

0 

1700  i 

0 

1700 Density Alt (Ft) 1600 

Rotor RPM 309.0 307.5 306.0 304.5  j 306.0 

SHP/Q-' 306 

6269 

387 

6269 

491 

6269 

22.5 

599 

6289 

23.5 

626 

GW/Q-'  (Lb) 6289 

23.5 OAT (0C) 22,5 22.5 

Calculated from neutral position = 0% 
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IBM TAB NO. 1 

TYPE I STEADY STATE CONDITION NO. 23 

MAXIMUM POWER CLIMB 

I 

» 
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40 
DELIA 
PER   CENT 

PRESSURE 
RADIUS 

PFB  CENT 
CHORD K o+i I20i>; 

DEC 
■30*1 1201»; 

R  E  E  S 
60+i120)K 90*1 12011; 

h 
0 3052830051 

2140490051 
1596595051 

2666840051 
2070310061 
1966040051 

2421210061 
2140490061 
2421210061 

1894860051 
1298330051 
2859835051 

17)23 
)8)23 
19123 

17 
1445310051 
1099890051 
6908400050 

1290780051 
1090800051 
8908200050 

112/160061 
1045350051 
1236240051 

6181000050 
6453900050 
1499850051 

27123 
28123 
29)23 

34 
7320000050 
5640000050 
4200000050 

6720000050 
5640000050 
4000000050 

6640000060 
5460000060 
6120000050 

4680000050 
3480000050 
6960000050 

37)23 
3B12J 
39)23 

63 
3116900050 
2370600050 
1909650050 

2634000050 
2677900050 
2238900050 

2414500050 
2392550050 
2809600060 

2107200050 
1621860050 
3116900050 

47)2? 
48123 
49)23 

88 
1266900050 
1035150050 
8034000049 

55 

9888000049 
1205100060 
9888000049 

DELI* 
PER  CENT 

8961000049 
1081600050 
1174200060 

PRESSURE 
RADIUS 

8961000049 
6798000049 
1375060050 

57123 
58)23 
69)23 

PER  CENT 
CHORD K 0+11201K 

DEO 
30-H 120IIC 

R  E  E  S 
60*1120IK 90*1 )20H 

2 
0 5391360051 

4469760051 
2949120051 

4446720051 
4285440061 
3732480061 

3755520051 
4561920061 
42U6440061 

3776560061 
2580480061 
509184005) 

U7223 
148223 
149223 

9 
3408750051 
2886075051 
1954350051 

2772450051 
2727000061 
2408850061 

2454300051 
2749725061 
2772460051 

240885005) 
)77255006) 
322695005) 

)67223 
)58223 
159223 

17 
2351030051 
2070310051 
1403600051 

2105400061 
2000130051 
1 /B9690061 

1772045051 
2000130051 
1929950061 

1859770051 
1280786051 
2260060051 

167223 
168223 
169223 

23 
1884680051 
1671320051 
1102360051 

1635760051 
1664640051 
1361280051 

1386840051 
1664640051 
1564640051 

1422400051 
)066a00051 
1613660061 

177223 
178223 
179223 

34 
1650000051 
1491600051 
1108800051 

1465000051 
1425600061 
1280400051 

1306800051 
1399200061 
142560006) 

1372600051 
1096600061 
1597200061 

187223 
168223 
189223 

63 
5291000060 
4721200050 
3500200050 

4477000050 
4660600060 
3988600050 

3703700050 
4477000060 
4721200050 

4497350060 
3703700050 
5291000050 

197223 
198223 
199223 

90 
2136000050 
2109300050 
1495200050 

75 

2002500050 
2069250060 
1706800050 

DELIA 
PER   CENT 

1682100060 
1975800050 
2002500060 

PRESSURE 
RADIUS 

2095960050 
1735500050 
2189400050 

207223 
208223 
209223 

PER  CENT 
CHORD K 0*( 120111 

0   E   G 
30M 120IIC 

R £  E  S 
60*1 120K 90*1120IK 

2 
0 6933990051 

6320780051 
4433980051 

6047190051 
6132100061 
52830-0061 

6961160051 
6226440051 
6462290061 

5943420051 
646229005 1 
7366520051 

377323 
378323 
379323 

9 
4237000051 
4162260051 
2987085051 

3241306051 
3813300061 
317(750061 

4279370051 
3601450051 
3770930051 

39404)005) 
3856670051 
440646005) 

387323 
388323 
389323 

17 
2566900061 
2244390051 
1704600051 

1761420051 
2230186061 
1Ü46650061 

2599516051 
2244390051 
2356030061 

2)30/50061 
2414850051 
2/84160051 

39732? 
398323 
399323 

23 
2668730051 
2409630051 
1839610051 

1996070051 
2331900051 
1969160051 

272056005) 
2305990061 
2435540051 

2293036051 
2409630051 
2650100051 

407323 
40S323 
409323 

34 
1619370051 
1'48910051 
51170051 

1136400051 
1392090061 
1193220051 

167619006) 
1463115051 
1477320051 

1306860061 
1606730051 
1690396051 

417323 
418323 
419323 

63 
6922800050 
6986900050 
6217700060 

6644650060 
6536200050 
5512600050 

7243300060 
7179200050 
6922800050 

6410000050 
7115100050 
6204800060 

427323 
428323 
429323 

90 
3461260060 
3763000050 
3266000060 

2946500050 
3479000050 
2911000050 

3834000060 
3692000050 
3283760050 

3319250060 
3479000060 
3560000060 

437323 
438323 
439323 

242 



85 
DELTA 
PER  CENT 

PRE5SURE 
RADIUS 

PER   CENT 
CHORD K 0*I120)H 

D  E  G 
30*1120IK 

SEES 
60+ll20)K 904I120IK 

2 
0 7012655051 

6805190051 
929*860051 

3983520051 
7552090051 
*B13*20O51 

6008535051 
7366110051 
7635080051 

651*715061 
7601060051 
8381990051 

607*23 
606*23 
609*23 

* 
671U96051 
6311190051 
8***550051 

36***90061 
7200090051 
*311165031 

7956665051 
68**630061 
7022310051 

6222300061 
7022310061 
7911210051 

617*23 
618*23 
619*23 

9 
5102505051 
*e62790051 
568*670051 

3013560051 
52052*0051 
3219030061 

61983*5061 
*999770051 
*999770051 

*662790051 
5068260051 
5621650051 

627*23 
626*23 
629*23 

13 
3569250061 
3379J00051 
*213300051 

1626660061 
3750300051 
2315000051 

*9J7250051 
3666100051 
370*000051 

3287300051 
3760300051 
*167000051 

637*23 
636*23 
639*23 

17 
3*80*20051 
3137-2e0061 
3627*80051 

1715700051 
3*31*00051 
1960800061 

*117680061 
3137260051 
3235320061 

30392*0051 
3529**0051 
3823560051 

6*7*23 
6*9*23 
6*9*33 

23 
2631600051 
2565810051 
2982*80051 

1666660051 
2708355051 
1766365051 

32127*5051 
2565810051 
2653530051 

25*3880061 
2719320051 
2936620051 

657*23 
656*23 
659*23 

3* 
1706550051 
1633150051 
2073550051 

9368600050 
1761600051 
117**00061 

1961800061 
17*3250051 
1743250051 

1623975061 
1690050051 
19*5100051 

667*23 
666*23 
669*23 

*7.7 
677*23 
678*23 
679*23 

63 
5807200050 
6379*00050 
8377600050 

2570*00050 
6*73600050 
*66*6Oe060 

7520800050 
6568800050 
666*000050 

5236000050 
7*26600060 
7520600050 

667*23 
668*23 
689*23 

77 
1706*00050 
2276200050 
3866600050 

56860000*9- 
2275200050 
1*22000050 

2512200060 
27*9200050 
265**00060 

1327200060 
3223200050 
27*9200060 

697*23 
698*23 
699*23 

90 
56590000*9- 
*7150000*6- 
1131600050 

1*1*500050- 
9*300000*8- 
37720000*9- 

16860000*9 
16660000*9 

80155000*9- 
28290000*9 
26290000*9 

707*23 
708*23 
709*23 

> 

> 
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PER  CENT 
CHORD 

PER ' CENT 
CHORD 

90 
DELIA 
PER  CENT 

PRESSURE 
RADIUS 

X 0+1 120)IC 
D  E  G 
30*1120IK 

R  E  E  S 
60*11201»; 90*1120IK 

fl- 7037030051 
7195760061 
9999990051 

2857140051 
8148140051 
4656080051 

9100520051 
6253960051 
8571420051 

6984120051 
9312160051 
8668680051 

797523 
798523 
799623 

'.331990051 
'(«'1160061 
5299775051 

1382560051 
5069560051 
2766100051 

6644070051 
4700670051 
4977180051 

4424160051 
4977180051 
6253690051 

807523 
808523 
809523 

3905220051 
'.023560051 
'1970260051 

1656760051 
4141900051 
2366800051 

5857830061 
3905220061 
4378580051 

3766680051 
4615260051 
4376560051 

817523 
818523 
619523 

2598060061 
26117080061 
3382380051 

1644130061 
2696100051 
1764720051 

i480'.2OO51 
2598060051 
2843160051 

2596060051 
299022006 1 
2941200051 

827523 
826623 
829523 

1481600061 
16186110051 
207112110051 

6370800060 
1648280051 
8689600060 

2129800051 
1481600051 
1703840051 

1407520051 
1652000051 
1777920051 

837523 
636523 
639523 

4279600050 
55961100050 
83911600050 

2222'0005ü 
5184900050 
3785600050 

6254800050 
5843300050 
5925600050 

4279600050 
6584000050 
6254800050 

847623 
648623 
649623 

26550000'.9- 
886OOOOOI18 
1725750050 

1416000050- 
3097500049 
2655000049 

3540000049- 
6195000049 
5310000049 

6195000049- 
9736000049 

857523 
656523 
659523 

95 
DELIA 
PER  CENT 

PRESSURE 
RADIUS 

ic o*( 12011; 
DEO 
30+1 120IIC 

R  E  E  S 
60H 120IIC 90*1 12011; 

0 5520625051 
11807500051 
7980ii50051 

1538400051 
5720925051 
3605626051 

7307400051 
5769000061 
6586275051 

5672860051 
7018950051 
6634350051 

967623 
966623 
969623 

1.4971130051 
it21O360051 
6028470051 

1243970051 
4784500051 
2918546051 

6698300051 
4593120051 
5215106051 

4593120061 
655002005 1 
5358640051 

977623 
978623 
979623 

3157800061 
3157600051 
4263030051 

1421010051 
3473680051 
2105200051 

6420860051 
3263060051 
3684100051 

3263060061 
3576840051 
3894620061 

987623 
988623 
989623 

2010450051 
1655800061 
2635250051 

7732500060 
2166100051 
1469175061 

3531176051 
2113550051 
2371300051 

2062000051 
2525950061 
2371300051 

997623 
996623 
999623 

1007623 
1006623 
1009623 

4194000060 
4753200060 
7409400050 

1817400060 
6592000050 
3984300050 

5172600050 
6731600050 
5452200050 . 

4054200050 
6850200060 
5312400050 

1017623 
1018623 
1019623 

4360000048 
1622600049 
6090000049 

3045000049- 
4785000049 
6525000049 

3697500049- 
4785000049 
1740000049 

3045000049- 
7630000049 
4360000046 

1027623 
1026623 
1029623 
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) 
«0 

BLAOE 
PER       CENT 

LOADING 
RADIUS 

0*1120IK 
D       E     G 
30*(120IK 

R  E       ES 
60 + (120l>; 90tll20IK 

1126639752 
ä3'.5739!>51 
6U'imi51 

99060651.51 
81.1.7065151 
7ii0367'.751 

8781.797651 
8231112551 
91.11255651 

701.8365351 
5270928651 
lQ97i.8i.852 

il 
BLADE 
PER       CENT 

LOADING 
RADIUS 

0*t 120)H 
0       E     G 
30H120IK 

BE       ES 
90t|120IK 

203<i 1.00252 
1781960052 
12'.7e56'i52 

17508431.52 
1710661052 
1503966252 

1501.1.39152 
17101.06752 
1707569)52 

1586653562 
1197265352 
1961.136952 

75 
BLADE 
PER       CENI 

LOADING 
RADIUS 

Ot1l20iK 
D       E     G 
30*(120IK 

R  E       ES 
60tll20)S 90»' 1201«, 

2'i28i.57't52 
223U56262 
1731572652 

1803567252 
21711.32752 
183J108652 

21.90810652 
2212462152 
2250289552 

2121839152 
2290552562 
2606213152 

85 
BLADE 
PER       CENI 

LOADING 
RADIUS 

0-M 120K 
D       E     G 
30*I120IK 

R  E       ES 
60tll20m 90«!120IK 

2607592552 
243'i73<.652 
30956'.a752 

131821.9152 
2638373152 
1665673852 

3069131.052 
2559630952 
2607101752 

23260361.52 
2732200752 
2941608662 

98 
BLADE 
PER       CENT 

LOADING 
RADIUS 

OH 120IK 
0       E     G 
30»l 12011; 

R   E       ES 
60M 120IIC 90t|120IH 

2316e3<.552 
2i.4i.ei'i052 
3266769852 

8987026151 
2631617052 
1529736352 

3321655852 
251.8216252 
2748269752 

2275966862 
2928895252 
2832692952 

95 
BLADE 
PER        CENT 

LOADING 
RADIUS 

0t( 120IIC 
D       E     G 
30»!120)H 

R   E       ES 
60»( 120U 90t 1 120U 

19'.55'>6252 
18791.13552 
2816725552 

67956'.3i.51 
2171152252 
11.07363552 

301.9163152 
2126051652 
2322676252 

1967761.252 
2523672852 
23561.26652 

17023 
18023 
19023 

27023 
28023 
29023 

37023 
38023 
39023 

1.7023 
1.8023 
1.9023 

57023 
56023 
59023 

67023 
66023 
69023 
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BLADE 
0 

LOADING 
AZIMUTH 

«0 
55 
75 
as 
90 
95 

BLADE LOADINQ 
30 AZIMUTH 

SPAN 

40 
55 
75 
S5 
90 
95 

»LADE LOADING 

60 AZIMUTH 

BLADE LOADING 

1B0 AZIMUTH 

PER   INCH SPAN 

112663975^ 40 
iOi^OO^J 55 
IdiiMlitii 75 
250759Z552 85 
231683'i552 SO 
19'.55'i6252 95 

BLADE LOADING 

210 AZIMUTH 

990606S151 40 
ITSOBASliSZ 55 
1003567252 75 
13ie2'.9152 85 
8967026151 90 
67956'.3'i51 95 

BLADE LOADING 

240 AZIMUTH 

PER INCH 

8231112551 
1710406752 
2212462152 

2559B30952 
2548218252 
2126051662 

PER INCH 

5270928651 
1197265352 
2290552652 

2732200762 
2928895252 

2523672862 

I 

SPAN PER INCH PER INCH 

40 
55 

75 

65 

90 
95 

BLADE LOADING 
90 AZIMUTH 

SPAN 

40 
55 
75 
B5 
90 
95 

•LADE LOADING 
120 AZIMUTH 

8784797651 
1504439152 

2490610652 
3069134052 

3321655652 
3049163152 

40 
55 

75 

85 
90 
95 

BLADE 

270 

LOADING 

AZIMUTH 

7048365351 40 
1586653562 55 
2121839152 75 
2326036452 85 
2275965852 90 
1967764252 95 

BLADE LOADING 

300 AZIMUTH 

6114173451 

1247856452 

1731572652 
3095648762 
3266769852 
2816725662 

PER INCH 

7403674751 

1603966262 

1835108662 

1665673862 

1529736352 

1407363652 

f 

( 
PER INCH 

40 
55 
75 
35 
90 
95 

BLADE LOADING 
160 AZIMUTH 

8345739551 40 
1761960052 55 
2281456252 75 
2434734652 85 
2444814052 90 
1879413552 95 

BLADE LOADING 

330 AZIMUTH 

9411255651 

1707689752 

2250289562 

2607101752 
2748269762 
2322676252 

PER INCH 

40 
55 
75 

85 

90 
95 

8447065151 

1710681052 
2171432752 

2638373152 
2631617052 
2171162252 

40 
55 
75 
85 

90 
95 

PER   INCH 

1097484852 
1964136952 
2606213152 
2941608662 
2832692952 
2356*28652 

I 
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BLADE 

PER  CENI 

LOADING 

RADIUS 

COEF 

STEADY 

1 
2 

3 
A 
5 

COSINE 

8A33701751 
185110'«751 
1002822251 
11680B'.250- 

53t8Sfl50''9 
216651't750- 

S1NE 

3^80728750 

1025221651- 
«lOiAABSSO 

2001803050- 
1152825050- 

18835A5A51 
1A3A131051 
')267'i25150 
20725'.2560 
2A5A137650 

PSI 

106A927752 
1571836053 

3529527A52 
712631B752 
A160358252 

70023 
71023 
72023 
73023 
7A023 

76023 

BLADE 

PER  CENI 

LOADING 

RADIUS 

COEF 
STEADY 

1 
2 

3 
A 
5 

COSINE 

16A1682352 
1856701051 

1A07B69051 

2363033350 
6717AA0050 
A730323350- 

SINE 

B65613505O 
2113063751- 

362A1OO05O 
15207333A9 
B9766600A9- 

MAX 

20'i8566651 
2539120651 
ii326A33550 
6719161150 
AÖ147AA350 

BLADE 
PER       CENI 

PSI 

2 49951.2852 
1518371553 
1B96A77352 
324216*650 
3814903352 

LOADING 
RADIUS 

80023 
81023 
12023 
83023 
84023 

85023 

COEF 
STEADY 

1 
2 
3 

4 

6 

COSINE 
2185313762 

8913673350 
1237980051 
8534580050- 

3584650050- 
1042072851 

SINF. 

860599'.. 50 
143311; -Ol- 
201415!, 15;- 

6400i4'i./50- 
1431103851- 

MAX 

1232093851 

1893779951 
2187515351 

6481961050 
1770303351 

PSI 

4365933362 

1554109063 
8234539862 

5910640162 

6121212452 

90023 
91023 
92023 
93023 

94023 
95023 

BLADE 
PER  CENI 

LOADING 
RADIUS 

COEF 
STEADY 

I 
2 

3 

» 
5 

COSINE 
2491348852 
1568701361- 

4793621750 

3301496750- 
2265651751- 
1637665751 

SINE 

6174430050- 
586B558350- 
3962560251- 
3828519851- 
4332266749- 

HAX 

1685840951 
7577518550 

39763'l0051 
4448676751 
1636238651 

PSI 

2014646753 
1646215153 

8841243152 
5984592362 

7169693152 

10002] 
101023 
10202] 
10302) 
10402) 
10602) 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 

2476681052 
2727124751- 

3090870060- 
9826740050- 
3109921551- 
2553086751 

SINE 

9744506750- 
3483678350- 
4962493851- 
4376390351- 

2566936750- 

BLAOE 
PER  CENI 

MAX 

2695990951 

4657347450 
5058891861 

5366836461 
2566978651 

LOADING 

RADIUS 

PSI 

1996627253 
1142104163 

8626666662 

6866047652 
7086063952 

110023 

1U023 
112023 

113023 

114023 
116023 

BLADE 
PER  CENI 

LOADING 
RADIUS 

COEF 
STEADY 

1 
2 

3 
4 

5 

COSINE 

2103710352 
2133520561- 

7876661750- 
1427008051- 
2420286751- 
2658006851 

SINE 

1060616351- 

4914046750 
4314640261- 

4311566651- 
4520185050- 

MAX 

2382607151 

9284006050 
4544499151 

4944430861 
2696167851 

PSI 

2064329163 
7402064262 
8389969552 
6017311162 
7006973152 

120023 
121023 
122023 
12302) 
12402) 
12602) 

247 



i 
BLADE  POS 11! ON FHRUST 

0 360/648954 6023 
?0 2565030054 306023 
60 3629456454 606023 

-  90 2994195854 906023 
120 3255236164 1206023 
150 3288039954 1606023 
180 3258999254 1806023 
210 3015380954 2)06023 
240 3022691354 2406023 
270 2562989864 2706023 
300 3403606054 3006023 
330 

HARMONIC 

3834990254 

ANALYSIS 

3306023 

COEF COSINE SINE MAX PSI 
STEADY 320318875«. 130023 
1 1349791253 5492321752 1457255153 2214146652 131023 
2 16761'.1853 2236241553- 2794678453 1534264353 132023 
3 67714728352- 2380841853- 2475353953 8470539952 133023 
♦ 9723011752- 2216913353- 2420759053 6157963752 134023 
5 1070938353 7740425052- 1321382153 6482834252 135023 
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> PER       CENT 
RADIUS 

60 

I 

BEAM 
RED 

BEN01N0 
BLADE 

PC O-M 1201K 
D  E  G 
30*1120)K 

R  E  E  S 
60*1 120IIC 9Qt|I20IH 

0 97'.210O05'!- 
1704170055- 
1225900054- 

2442500054- 
60923000 54- 
1521680055- 

1643340065- 
1 156700055- 
5990000053 

9437950054- 
1673755055- 
6092300054- 

2)7223 
218223 
219223 

2274350054- 
1391100054- 
2B48500054 

1965250054 
7728250053- 
1037800054- 

5277400054- 
2210000052 
1258650054 

4637250053 
4217500054- 
1037800054- 

227223 
228223 
229223 

15610110054- 
2075000053 
2074250054 

1386500054 
1361000054- 
7970000053 

4115500054- 
1091750054 
7750000053- 

1100000052 
2936500064- 
1561000054- 

237223 
238223 
239223 

8964000053- 
9252005053 
1339200054 

8424000053 
1641600054- 
2043000054 

2428200054- 
7596000053 
2221200054- 

1062000054- 
8964000053- 
2386800054- 

247223 
248223 
249223 

1714200054- 
1676720054- 
2613720054- 

34Ü0800054- 
2576240054- 
1071600054 

1489320054- 
3625680054- 
S049920054- 

4675120064- 
6898000053- 
6624080054- 

257223 
258223 
259223 

15B9130054- 
2133520054- 
3611150054- 

4777700054- 
2444600054- 
2143830054 

1083626054- 
4933240054- 
6022020054- 

3183415054- 
6558900053- 
7694075054- 

267223 
268223 
269223 

1244225054- 
4060200054- 
5718925054- 

5371750054- 
1745700054- 
1648900054 

1977160054- 
7686250054- 
4098775054- 

.-493375064- 
9356250053- 
8573475054- 

277223 
278223 
279223 

2200000053- 
1930000054- 
3260000054- 

1360000054- 
6000000053- 
1110000054 

1170000064- 
3402500054- 
1170000054- 

1836000054- 
4100000053- 
3687500054- 

237223 
288223 
289223 

BEAM       BEND     -2118 

> 
15 

COEF 
STEADY 

1 
2 
3 

PER  CENT 

DEC SEES 
K OH 1201K 30-M120IK 60-M120IIC 90*U20)K 
0 1040660065- 1677200056- 2504600054- 1282100065 
1 2504500064- 4160750054- 9748000064- 3821500054 
2 1413800056- 9089505064- 1490625053- 7662750064 

0 1099100064 3146630064- 2930160054 6612000052 
1 1265560054 6612000052- 1564260064- 2680470054 
2 4310860064- 

HARMONlC 

8494100053 

ANALYSIS 

3990400053- 2325800063 

RED BLADE BEAN BENDING 
RADIUS 

COSINE SINE MAX PS1 
9285875054- 
2570228554 2586834554- 3646613154 3148155153 
7857227553 1185307854- 1422081154 1517699053 
1013849353- 1419366754 1422983054 3136189562 
2205U88554- 8341056753- 2357572454 5017996852 
1556395554- 6895624854 7069088254 2054379652 

717423 
718423 
719423 

727423 
728423 
729423 

290223 
291223 
292223 
293223 
294223 
295223 

> 

28 
COEF 

STEADY 
1 
2 
3 
4 
5 

RADIUS 
COSINE 
7875458353- 
1506943052 
4048225553- 
5299498853 
8096439262 
1693244054- 

SINE 

7677666763- 
3952070653- 
8243668063 
2677210263 
2342896654 

MAX 

7679145553 
5657472153 
9800140353 
2796958753 
2890716264 

PSI 

2711244453 
1121567053 
1908826152 
1829339852 
2517123652 

300223 
301223 
302223 
303223 
304223 
305223 

36 
COEF 

STEADY 
1 
2 
3 
4 
5 

RADIUS 
COSINE 
5785000053- 
4158414053- 
3848122753- 
7532500853 
6631872753 
1663783554- 

SINE 

6223519053- 
1418128352 
8614999253 
4396162053 
9808513763 

MAX 

6676642753 
3860734953 
1136664364 
7956630963 
1931384254 

PSI 

2314769053 
8894473752 
1616784262 
8384940051 
2989587062 

310223 
311223 
312223 
313223 
314223 
315223 

45 
COEF 

STEADY 
1 
2 
3 
4 
5 

PER  CENT RADIUS 
COSINE 

4686000053- 
7087362853- 
3277497753- 
8763002253 
6796499053 
9965638353- 

SINE 

4001336853- 
6035333053 
9314997753 
5437773353 
2206666553- 

HAX 

8138882453 
6867840653 
1278903454 
8704124153 
1019769354 

PSI 

2094479353 
6925212752 
1658297852 
9665689861 
3850170662 

320223 
321223 
322223 
323223 
324223 
325223 

> 
249 



60 
COEF - 

STE«DY 
. I . 

2 
3 
4 
5 

ii 
COEF 

STEADY 
1 
2 
3 
k 
5 

•  80 
COEF 

STEADY 
1 
2 
3 
« 

92.9 
COEF 

STEADY 
1 
2 
3 
l| 
5 

PER  CENT 

PER  CENT 

PER  CENT 

HARMONIC ANALYSIS 

RED     BLADE BEAM BENDING 
RADIUS 

COSINE SINE MAX PSI 
271366675«- 
8S880825S3- 2722109753- 9009164353 1975867353 
55282935S3- 1130642554 1258559854 5802819852 
6933801553 1230592854 1412492354 2020027552 
5778169053 3732738753 6B78996253 6215667751 
lUHSTSS« 1570555854- 1929679154 6110435752 

RADIUS 
COSINE SINE MAX PSI 

299671135'.- 
9086912853- 1321710353 9182532453 1717242553 
114062595'.- 1178639164 1640188264 6703049952 
78'il810553 1075817754 1331286464 17970)6162 
110822285'. 1796016353 1122681864 2301369281 
179656*65'. 1719975354- 2487156854 6324953952 

RADIUS 
COSINE SIKE MAX PSI 

393E0'i565'.- 
2A35330253- 7787623763- 8159529263 26263*6063 
576621.0753- 6458673553 8671507653 6592837552 
'.56'.710053 1922320354 1975773654 2554734662 
2'.'.3089853 5122389363 5675170553 1612537552 
3008073254 1870054654- 3541978064 6562633452 

RADIUS 
COSINE SINE MAX PSI 

11.9458335'.- 
1851538053 1207396353- 2210429553 3268914553 
3602079553- 1714008253 3989005253 7727654962 
5541678352 8»70b32253 8468939963 2675233452 
4077087753 5353385053 6869319963 13*2661952 
1350679054 5046771753- 14'.1885254 6790239262 

HARMONIC ANALYSIS 

c 
330223 
331223 
332223 
333223 
33*223 
33S723 

3*0223 
3*1223 
342223 
3*3223 
3**223 
3*5223 

360223 
351223 
352223 
353223 
354223 
355223 

360223 
361223 
362223 
363223 
36*223 
365223 

i 

WH. BEAK  BEND ,1»R 

COEF 
STEADY 

1 
2 
3 
4 
S 

COSINE 
9043770654- 
2549927354- 
42985*1053 
1829066752 
1472460254- 
2202363354 

SINE 

2060730754 
1156396554- 
9511661)63- 
137817275*- 
*e77647854- 

MAX 

3278527164 
1233704854 
9613*40253 
2016816854 
5351816564 

PSI 

1410565053 
1451955263 
9036721452 
5577629952 
5686006152 

790423 
751423 
752*23 
763*23 
754*23 
755*23 

( 

MH. BEAM       BENO     .2% 

. COEF 
STEADY 

1 
2 
3 
* 
9 

COSINE SINE MAX PSI 
7999166752- 760421 
4364292652 6611890553 6626278653 8622357152 761*23 
2288a27653- 3*63832853- 4166*31653 1163*78*93 7*2*23 
4655062553- 7906860553- 9276*75753 79*8287652 763*23 
19952*5553 3003302253 3*00681153 1650609*52 76**21 
17735*4854 1909639054- 260618169* 6257677652 . .   ..        766*23 

i 
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) 

I' 

PER  CEN1 
RADIUS 

WH.  CHORD  BEND  .15R 

WH.  CHORD  BEND  .28R 

COEF 
STEADY 

2 
3 
« 
5 

15  PER 

CHORD 
RED 

BENDINO 
BLADE 

K OH 12(m 
0  E  Ö 
30*1 12011; 

R  E  E  S 
60H 120IH 90M 120lf; 

0 

i 
7816500055 
2425500055 
3234000055 

3773000056 
1078000066 
6602760055 

5929000055 
2695000056 
7276600055 

3234000055 
4851000055 
7816500066 

0 6536050055 
3091375055 
2738075055 

4062960056 
8832500054 
6977675055 

5664475055 
3356350056 
6359400065 

2826400065 
4681225065 
7949250055 

2579080055 
246391.2555 
1197430055 

2210640055 
1842200064- 
3477162565 

2878437656 
2901466055 
2164686055 

1106320055 
2003392555 
4144950056 

1505120055 
1787330055 
1034770056 

1505120055 
5644200054 
1961962556 

1787330065 
1975470055 
1364016055 

1034770056 
1458085065 
2210645055 

0 
1 
2 

2614820056 
8309840056 
6669740065 

5685680055 
8091160055 
3717560056 

3717560056 
8528520065 
2624160055 

6997760055 
4373600055 
1749440055 

0 
1 
2 

3095355065 
7054530065 
5758800055 

HARMONIC 

4894980056 
7198500056 
3599260055 

ANALYSIS 

3456280056 
7198600056 
3383295055 

63346B0055 
4319100055 
1367715055 

RED BLADE 
RADIUS 

COSINE 
4727'.792i5 
2299128555 
68333333'.e- 
«0'i2'>9325'.- 
359333'.75'. 
665371675". 

CHORD 

SINE 

1623941255- 
1166970754- 
74U242354- 
3889951753 
9016579754- 

BENDING 

MAX 

2768330865 
1166970754 
8442053254 
3614328654 
1120502756 

PSI 

3264622263 
1349998453 
8046318562 
1644618551 
6128564652 

67123 
68123 
69123 

77123 
78123 
79123 

87123 
88123 
89123 

97123 
98123 
99123 

737423 
73B423 
739423 

747423 
7*8423 
749423 

100123 
101123 
102123 
103123 
104123 
105123 

28  PER  CENT 

I 

COEF 
STEADY 

1 
2 
3 
4 
5 

RADIUS 
COSINE 
4585539655 
1968467556 
7833333348- 
4657867754- 
3385791764 
1071697264 

SINE 

1395978256- 
1784807254- 
5888326754- 
1629839554 
1268492265- 

MAX 

2413217656 
1784807254 
7633562154 
3715372754 
1273011355 

PSI 

3246568853 
1349998853 
7682579152 
6078650861 
5496584452 

110123 
111123 
112123 
113123 
114123 
115123 

COEF 
STEADY 

1 
2 
3 

RADIUS 
COSINE 
2245181355 
7161821754 
1055422064 
2840054764- 
2705730264 
59 3J689754- 

SINE 

4529676564- 
4320856053- 
2916814364- 
U63309564 
1024640165- 

MAX 

8474004654 
1140444464 
4071082954 
2946210654 
1184049855 

PSI 

3276882353 
1688680153 
7626463662 
5816236161 
4798497552 

120123 
121123 
122123 
123123 
124123 
125123 

PER 
COEF 

STEADY 
1 
2 
3 

RADIUS 
COSINE 

1514919055 
1934464854 
627130t>753 
1332666364- 
1019091664 
2953665754- 

SINE 

1164065054- 
2036675063- 
1136677754- 
7467825053 
4658625754- 

HAX 

2267698364 
6693734453 
1751573354 
1263420854 
6431726154 

PSI 

3289625653 
1710041253 
7348741352 
9058417651 
4741200752 

130123 
131123 
132123 
133123 
134123 
135123 

I 

WH.  CHORD BEND .15R 

COEF COSINE 5INE MAX PSI 
STEADY 5248320055 

1 2448071055- 1579064066 2913168956 1471770363 
2 6378230053- 4734538363- 7943404263 1082931953 
3 4373603864 7289336054 8500764654 1967874452 
4 1913456354 1104734754 2209469154 7500001051 
5 9961371854- 7899698764 1271354365 2831688452 

WH.  CHORD BEND .28R 

COEF ..OSINE SINE MAX PSI 
STEADY 4804998856 

1 1940233855- 1187206856 2274635655 1485380253 
2 9598046753- 8312096053- 1269698564 1104466153 
3 3119363354 6118728554 6867984154 2099577362 
4 2519482754 2701440054 3693991254 1174901052 
5 4232719654- 7923810754 8983467664 2362202452 

770423 
771423 
772423 
773423 
774423 
775423 

780423 
781423 
782423 
783423 
784423 
785423 
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R/fl     TORS 

i 
0 '>9'i22'i00i'i-     30811900064-     3oe89O00b'i-     123556O05i(- 487323 
1 4 32'i46005'i-     3706680064-     3088900064-     24711200S4- 488323 
2 1853340064-     3088900064-     3088900064-     4324460064- 489323 

R/B     TORS 

0 1446520054-     1065120054-     2282400054-     9890400053- 497323 
1 1369440054-     1597680064-     8368800053-     9890400053- 498323 
2 8368800063-     1217280064-     1293360054-     1446520054- 499323 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
3191863354- 
48722/8853- 
7207426553- 
3088903253- 
1029631753 

SINE 

4778693352- 
7133509053 
3088703253- 
3166666747- 

4896656353 
1014070854 
4368368853 
1029631753 

PSI 

1856015053 
6764766152 
7499999852 
8999995952 

1305524753- 6665653063  6782485753   2021956652 

560323 
561323 
562323 
563323 
564323 
565323 

R/B  TORS 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
1280680064- 
2045788753- 
4438016752 
1267998753 
1584998653 
2265413053- 

SINE 

2006041753- 
7686843362 
7608013362- 
2086427353 
2386439253 

MAX 

2865214653 
8876009952 
1478729063 
2620190763 
3290469353 

PSI 

2244379853 
2999995652 
1096787353 
1319427852 
2670193952 

570323 
571323 
572323 
573323 
674323 
675323 t 

i 
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RED  BLADE    PITCH 

RED  BLADE     FLAP 

VERTICAL   ACCEL 

FORE- AFT   ACCEL 

LATERAL   ACCEL 

0  E  & R  E  E  5 
K 0*1120IK 30*1 120U 60+ll20)(; 90fll20IK 
0 1^9820552 1404233052 1270292552 .147999052 867523 
1 1252022052 1311057052 1369292052 1543997052 868523 
2 17303'i9O52 1823526052 1811678052 1695408052 869523 

0 <! 788000050- 1276800051- 1064000050 1276800051- 877523 
1 3192000050- 6364000050 1276600051 2126000051 878523 
2 90'. «000050 1806800051 1064000051 2126000050 679523 

0 1000000051 9330J00050 1018270051 9573700050 887523 
1 9939100050 1015225051 1000000051 9391000050 888523 
2 9817300050 9695500050 1018270051 1015225051 889523 

0 72710000'.9 1665550050 3966000049- 5288000049 897523 
1 1421150050- 7601500049 9915000049 1617750050 898523 
2- 231350O0'i9- 3305000049 1322000050- 6610000049 899523 

0 Ii0560000'i9 6422000049 1690000049- 907523 
1 980200001.9- 1014000050 1014000049 6760000048 906523 
2 2704000049- 

HARMONIC 

3042000049- 

ANALYSIS 

6760000049- 1365800050 909523 

RED  9LADE 

I 

COEF 
OTEAOY 

1 
2 
3 
4 
5 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
1492556152 
7364110050 
1795598050- 
1358835050 
1969685550- 
3035183349 

COSINE 
3990000050 
7967040850- 
3989995849 
3901331550- 
6649991649- 

SINE 

3033599851- 
1765153350- 
2523535050 
8407333348 
9167643349- 

SINE 

1077362351- 
3839379549 
1773344549 
3639371749- 

HAX 

3121702951 
2517923450 
2666123150 
1991460950 
9657019349 

MAX 

1339942951 
5537228649 
3905359850 
7678747749 

PSI 

2836447153 
1122550703 
2056636452 
4439510862 
5766366652 

PSI 

2335172653 
2194695952 
5913247652 
5249999752 

3090371350  4477043050-  5440065250  6092323952 

910523 
911523 
912623 
913523 
914523 
915523 

920623 
921523 
922523 
923623 
924623 
925523 

> 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
9868050050 
4195991748 
3044660046 
1014990049- 
5074923346- 
5964196748 

SINE 

7793500047- 
2461244249- 
1015100048 
2109628549- 
4295493348- 

MAX 

4267754948 
2460007049 
1020063449 
2169611349 
7341915348 

PSI 

3494779753 
1366261653 
5609626552 
6411846152 
6463649452 

930623 
931523 
932623 
933523 
934623 
935523 

> 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
3442706349 
8296746746- 
8346123849 
3304996746- 
3002040249 
1616257846- 

S1NE 

7666926347- 
6058352749 
3655847246- 
4770356347- 
6845882248 

MAX 

8333960246 
1031235850 
5078440848 
3002419249 
7034547746 

PSI 

1864166653 
1798936952 
7646627852 
8977240952 
2065993762 

940523 
941523 
942523 
943523 
944523 
945523 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
1014000049 
2351644849 
5630498649 
4606669648- 
9296026048- 
3801788348- 

SINE 

3455478248 
4390756748- 
1 126660048 
4439534649- 
4431209748 

MAX 

2377094349 
5847007649 
4646367246 
4535796949 
5836596846 

PSI 

8368453351 
1778466953 
5532128352 
6454370852 
2612563752 

950523 
951623 
952523 
953523 
964523 
956623 
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LIFT     Um 10A0 
It 0+I120IK 
0 5156697054 
1 532669805'! 
2 'I6ii669'i05'4 

DATA 

0       t       0 
30f I 1201K. 

43050205511 
532669U05'i 
'i6<i669't051 

R E E S 
60tl120IK 

'I56169356'I 

5100030051. 
561003305'. 

90*1 12011; 
'.59002705'. 
'.53336005'. 
532669805'. 

1037623 
1038623 
1039623 

<f 
RT.   CYCLIC LOAD 0 8320000052 

1 4160000052 
2 USoOOOOSS 

2912000053 
2080000052 
1040000053- 

228B000053 
8320000052 

1664000053- 
2288000053 
2080000052 

1047623 
1048623 
1049623 

LI, CYCLIC   LOAD 0 1353600053- 
1 9024000052 
2 '.512000052 

1128000053- 
1353600053 
902400005:- 

6768000052 
9024000052- 

1128000053- 
9024000052- 
2256000052 

1057623 
1058623 
1059623 

COLLECTIve LOAO 0 3968000052 
1 396(000052 
2 1190400053 

1984000052 
V936000052 
1984000052 

9920000052 
5952000052 
3968000052 

1984000052 
6944000052- 
7936000052 

1067623 
106S623 
1069623 

SUBILUER      BAR 0 7238000050 
1 2481600051 
2 4239400051- 

2585000051 
9306000050 
4239400051- 

3825300051 
1240800051- 
2895200051- 

3929200051 
2946900051- 
1344200051- 

1077623 
1078623 
1079623 

HARMONIC ANALYSIS 

LIFT     LINK 

COEF 
STEADY 

1 
2 
3 
4 
5 

CUS1NE 
4944196854 
2188285052 
1322222553 
2361076752- 
7083331752- 
3006286752 

SINE 

6496960052- 
4825714553- 
4722833351 
1635885052 
4135916752 

MAX 

6855587552 
5003577953 
2407848652 
7269780552 
5113078052 

PS1 

2886143953 
1426613653 
5622949452 
4174890852 
1079752052 

1080623 
1081623 
1082623 
1083623 
1084623 
1085623 

RT. CYCLIC 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE        SINE 
7280000052 
1247332752 1281334252 
8493334052 1170866453 
6933344251- 2080000052 

MAX PSI 

1788199152 4577037952 
1446476953 2702164462 
2192512852 3614499352 

9879998352-  2101555852   1010103553 4199792452 
5539981051-  2321331252-  2386523152 5131542852 

1090623 
109162J 
109262J 
1093623 
1094623 
1095623 

LT. CYCLIC 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
2256000052- 
3269752552- 
2444000852- 
3759990551 
8460000352- 
6377531251 

SINE 

2004128252 
4884383552- 
1880000052 
5535634752- 
1252126352- 

HAX 

3835076452 
5461716052 
1917231252 
1011013653 
1405186662 

P51 

148*946463 
1217089953 
2623003152 
5329948752 
5939827752 

1100623 
1101623 
1102623 
1103623 
1104623 
1105623 

( 

COLLECTIVE 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
4546666752 
7926459051 
5786670251- 
2000000045 
1074667552- 

SINE 

4576349351 
1002280152- 
1488000352 
5011400052- 

MAX 

9152689551 
1167333552 
1488000352 
5125333252 

PSI 

300000 3452 
1200000053 
2999999852 
6447413952 

1784644852-  1030366252   2060730852  2999999652 

1110623 
1111623 
1112623 
1113623 
1114623 
1115623 ( 

STABILIZER BAR 

COEF 
STEADY 

1 
2 
3 
* 

COSINE 
202*916750- 
1021589251 
3015(303*9- 
1206337(50- 
43079(1748- 

SINE 

3952177051 
7462233348 
6031696749- 
7461933348 

MAX 

4082076*51 
3106780049 
13*8727050 
861621*748 

PSI 

7550697452 
8305107052 
6885502652 
2999976052 

813*5033*9       7180630549        1085041950       8287210151 

1120623 
1121623 
1122623 
1123623 
1124623 
1126623 
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STEAOV 

0 
0+{120IK 

3540000049- 
2950000048 
2065000049 

0  E  0 
30+11201« 

4277500049 
885000004B 
5752500049 

R  E  E  S 
60*IU0llt 
1475000049 
2065000049- 
5900000048- 

90+1 120U 
6785000049 
5605000049 
177000(t049- 

447323 
448323 
449323 

1230000050 
1005000050 
1635000050 

1605000050 
1095000050 
1200000050 

1725000050 
1410000050 
8400000049 

1260000050 
1725000050 
8400000049 

457323 
458323 
459323 

1050000049 
1B00000049 
2700000049- 

4200000049- 
2100000049 
3000000049- 

3300000049- 
6000000048- 
3300000049 

4200000049- 
5400000049- 
4200000049 

467323 
468323 
469323 

1921^00050 
1357250050 
1235260050 

HARMONIC 

7777500049 
1342000050 
5185000049 

ANALYSIS 

1342000050 
1723250050 
1357250050 

4422500049 
7320000049 
1555500050 

477323 
478323 
479323 

COEF 
STEADY 

1 
2 
3 
4 
6 

COSINE 
1597916749 
9435745348- 
2544375049- 
6016666742 
1352088148 
2O6075054B 

SINE 

3252881348 
2107689549 
4916660047 
1000620349 
2401293246 

MAX 

9980707746 
3303967249 
4916660047 
1009714049 
3164317048 

PSI 

1609788753 
7018130352 
2999976752 
2057612952 
9872869651 

520323 
521323 
522323 
523323 
524323 
526323 

COEF 
STEADY 

1 
2 
3 

COSINE 
1297500050 
9037663348- 
3499991048 
1749987548- 

5B05622846 
4200223749 
1250008848 

2249990848-  1732040548- 
1787687748   1565601248- 

MAX 

1074172349 
4214780949 
2150576348 
2835440048 
2369751548 

PSI 

1472840953 
4261831152 
4815398052 
5439726152 
6379420452 

530323 
531323 
532323 
533323 
534323 
535323 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
912500004«- 
8263142748 
1074999349 
1249996846 
775O00374B- 
1263145548- 

SINE 

5781090648- 
3897114549- 
5000035047 
6928202848- 
2810B66O47 

«AX 

1008466649 
4042663149 
1346289548 
1039631449 
1294042648 

PSI 

32502.4563 
1427106353 
7267199651 
6544887152 
3349088952 

540321 
64J32I 
54232J 
543321 
544323 
546323 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE        SINE MAX PSI 
1192041750 
7935703348 1127933246- 8015461348 3519106153 
3736248349 2201147849- 4336427449 1647481353 
1525005048 1524985046- 215666B648 1050001353 
4066660048- 1B04940049- 1850186349 6432672052 
4518166747 4209553248- 4233730746 5522523552 

550323 
551323 
552323 
653323 
554323 
565323 

0  E   G 
IWOIK    30'n20IX 

R  E  E  S 
60+1 1201PC 90+11201* 

0 2506500053-  2228000053-  2785000053-  1392500053      507323 
1 8356000052-  222B000053-  2786000052-  2228000053      508323 
2 2765000052-  1114000053-  1671000053-  1671000053-     509323 

PITCH LINK 0 5632000052   1749600053   2916000052-  2041200053-      517323 
1 5832000052-  1166400053-  2624400053-  1749600053-     5H323 
2 3207600053-  5632000052-  5832000052-  1466000053-     519323 

HARMONIC ANALYSIS 

RED PITCH LINK 

COEF COSINE SINE MAX PSI 
STEADY 9979563352- 

1 1212605753- 2411861052- 1236359353 1912493653 
2 3713332652- 4823762752 6087489452 6379454252 
3 1856665552 1253250263- 1266926653 9280698852 
4 3713332052 6431661652 7426665952 1500000352 
5 8706091751- 2411879352 2564200152 2196968462 

WHITE KlfCH LINK 

COEF C0S1NE SINE MAX PSI 
STEADY 9963000052- 

1 1240577453 493/881252 1335237453 2170408362 
2 2673002252 4208861751 2705935652 4474132651 
3 4859993851 8747999352 6761486952 2894005852 
4 1700997252- 7155100052 7354512152 2584320352 
5 3146223752 3479682752- 4691301352 6242346052 

580323 
581323 
582323 
583323 
564323 
565323 

590323 
591323 
592323 
693323 
594323 
695323 
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IBM TAB NO. 2 

TYPE I STEADY STATE CONDITION NO. 27 

LEVEL FLIGHT, TRUE AIRSPEED 34 KNOTS 
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'.0 
DU 7 A 
PFR   CtNI 

PRESSURt 
RADIUS 

PER  CEN1 
CHORD K o*( 12011: 

0   E   0 
10» 112011; 

R  E  E  5 
60H 12011; 90»! 1201»; 

«I 
0 
J 

2561570051 
2579115051 
1430690051 

2807200051 
21755B0051 
1679050051 

2807200051 
1772045051 
1764500051 

2649295051 
126J240051 
2315940051 

17127 
18t27 
19127 

17 
0 
1 
2 

1272600051 
I25'.'.20051 
6726600050 

1372590051 
1 127160051 
7453800050 

1290780051 
10I8OB0051 
8726400050 

1254420051 
6999)00060 
1199S60051 

27127 
28127 
29127 

3« 
0 
1 
2 

5240000050 
5880000050 
384OOUO05O 

6840000050 
3400000050 
3720000050 

6720000050 
5400000050 
4200000050 

612O0UO05O ' 
3660000050 
5520000050 

37127 
38127 
39127 

6> 
0 
1 
2 

2765700050 
2634000C50 
1887700050 

3029100050 
2502)00050 
U877O0050 

2831650050 
2699850050 
1843800050 

2609600050 
2041350050 
2634000050 ' 

47127 
48127 
49127 

86 
0 
1 
? 

1205100050 
1081500050 
8497500049 

55 

1 174 200050 
1 143300050 
8034000049 

DELTA 
PER   CENT 

1019700060 
1421400050 
7725000049 

PRESSURE 
RADIUS 

1127850060 
1004250060 
1035160050 

57127 
58127 
59127 

PER  CENT 
CHORD K 0*1 120IP; 

D  E  0 
30*1120IK 

R  E  E  5 
60«(120IK 90«!120IK 

2 
0 5022720051 

2903040051 
3778560051 

5068800051 
4608000051 
3363840051 

4746240061 
.4239)60051 
3640320051 

4377600061 
3824640051 
4664080051 

147227 
148227 
149227 

9 
2908800051 
2090700051 
2227050051 

3067875051 
2772450051 
1999800061 

2817900051 
2499750051 
2181600051 

2727000051 
2227050051 
2772450061 

157227 
158227 
159227 

17 
2175580051 
1754500051 
1719410051 

2280850051 
2105400061 
1543960061 

2245V60061 
1929950051 
1649230051 

2052765051 
1719410051 
2035220051 

167227 
168227 
169227 

21 
1706880051 
1457960051 
1315720051 

1613560051 
1671320061 
1209040051 

1671)20061 
1564640051 
1316720051 

1664640051 
1351280051 
1635760051 

177227 
178227 
179227 

3« 
1584000051 
1452000051 
1313400051 

lt.63200051 
1567600061 
1214400051 

1636600051 
1478400061 
1267200061 

1544400061 
1320000051 
1504800051 

187227 
188227 
189227 

61 
5087500050 
4477000050 
4070000050 

5128200060 
4966400050 
3622300050 

47B225005O 
4639800050 
3703700060 

4497360050 
4008950050 
4782250050 

197227 
198227 
199227 

90 
1949100050 
2055S00050 
1655400050 

75 

2055900050 
2136000050 
1468500050 

DELIA 
PER  CENT 

1975800060 
2042550050 
145520O06O 

PRtbSURE 
RADIUS 

2065900050 
1708800050 
1922400060 

207227 
208227 

. 209227 

'ER  CENT 
CHORD K an 12011; 

0  E  0 
30» 112011; 

R  E  E  S 
60-H 12011: 90«!I20IK 

~" 2 
0 6933990051 

5731155051 
5047190051 

6367950051 
6745310061 
6424550051 

6849080051 
7600030061 
5613230051 

5263040051 
7311350051 
6650970051 

377327 
378327 
379327 

9 
4194630051 
4067520051 
3220120051 

4279370051 
4258185051 
3156565051 

4067520061 
4575960051 
3220120051 

3813300051 
4364110061 
3982780051 

387321 
388321 
389327 

17 
2613720051 
2J16545061 
2017110051 

2358030051 
2443260051 
2045520051 

2130750061 
2812690051 
204652006! 

1832445051 
2698950051 
2500080061 

397327 
398327 
399327 

21 
2694640061 
2357810051 
2046890051 

2513270051 
2565090051 
2046890051 

2331900051 
2772370051 ' 
2072800051 

2176440051 
2591000051 
2539180051 

407327 
408327 
409327 

3ii 
1619370051 
1406295061 
1250040051 

1505730051 
1590960061 
1221630051 

1363680061 
1761420051 
1250040051 

1250040051 
1619370051 
1534140051 

417327 
418327 
419327 

63 
7563800050 
6858700050 
6922800050 

6986900050 
7179200060 
6025400050 

6057450050 
7563800050 
6025400060 

6026400050 
7243300050 
7063050050 

427327 
428327 
429327 

90 
3621000050 
3763000050 
3727500050 

3532250050 
«047000060 
3053000050 

3443500050 
3869500050 
3266000060 

3656500050 
3479000050 
3514500050 

437327 
438327 
439327 

< 

€ 
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PFR      cmi 
CHODn 

1)1 L 1 A Pi/t S5UI/I 
II', PIK        CfNI 

1)        t        G 

KAUIUS 

R     l      1      5 
K n* i l?0)f. 10»1120IK 60.1 120111 90*1 120U 

0 7B01ü600il 63902 30051 5194J5Ü05I 7054150051 607427 
705i.l!iOObl 6556210051 7469100051 7716070051 608427 
91.60I160Ü51 5892?y005i 6307240051 8O50030051 609427 

T>\ I20i0'>\ 6044520051 497784005 1 671119505 1 617427 
bfiMi/nnh] 6400080051 /022I10051 7022310051 616427 
H'iTib'.OO'il 5244510051 56000/005 1 720009005 1 619427 

i!T}Ti00b) 4657320051 41C940005I 5273730051 6^7427 
i.lO'jJi.OObl 4725810051 5068260051 4794300051 628427 
56161U005I 3629970051 3835440051 4965525051 62 94 2 7 

37'i030005l 3194 700051 2708550051 4792050051 637427 
36577000il 3379900051 3657/00051 3518800051 638427 
«^niooosi 2/31700051 2824300051 3680650051 639427 

3ii3UOO0il 294 120005 1 27451^0051 362/460051 647427 
JiiHOOOil 3 3 33 360051 3431400U51 1235)20051 646427 
15?9'.'.00,)1 2205900051 2352960051 3235)20051 649427 

2850900051 24 78090051 2260720051 2936620051 657427 
2708355051 2587740051 2741250051 2730285051 656427 
302634005 1 2 1710/005 1 2256/90051 2785110051 659427 

1862525051 1596450051 1284500051 1853350051 667427 
1721.900051 1761600051 1635000051 1671700051 668427 
2073550051 1486350051 1523050051 1853350051 669427 

677427 
676427 
679427 

6711600050 5426400050 3712800050 5712000050 68 742/ 
5331200050 5807200050 6664000050 6902000050 68842/ 
82824 00050 63 /B400Ü5Ü 5997600050 7092400050 66942 7 

0 2559600050 1327200050 2844000049- 1327200050 697427 
1279800050 1990800050 2559600050 2938600050 698427 
3792000050 2844000050 2464800050 2936800050 699427 

9430000048- 8487000049- 1866000050- 1320200050- 707427 
1064450050- 5658000049- 141450U049- 9430000046 708427 
7544000049 2829000049 2829000049 709427 
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PER       CFNI 
CHORD 

PFR CFN' 

21 

50 
ÜCLTA 

PEK  CENT 

PHEbbURt 

RADIUS 

< OH 1201K 
0   E   f, 

10* lUOIK 

R  E  F  5 
60*1120IK 90tl 120IP; 

0 imduooM 
66666600M 

91005200M 

63'.92O0051 
621.3380051 
7777770051 

4B67/20051 
7101580051 

6455020051 

645502005 1 
7619040051 

8465600051 

797527 
798527 

799527 

'1977180051 
'.'.21.16001)1 
'.608500051 

1871140051 

3871 100051 
3871 l'.O051 

304 16 10051 

4424160051 
3594630051 

4424160051 
4424160051 
47006/0051 

807527 
808527 

809527 

^023560051 
366B5'.0051 
1.615260051 

31.11 860051 
3550200051 
3B',605Ü051 

2840160051 
3905220051 
31951B0051 

4851940051 
3786880051 
4260240051 

61/527 
816527 
619527 

28<.)160051 
26'. 7080051 

29*120005 1 

2500020051 
2352960051 

2i. 75510051 

2254920051 

250UÜ20051 

2I56BBD051 

3 215 320051 
2500020051 

2892180051 

827527 
628527 

B29527 

1592720051 

1389000051 
IB1'.96005I 

1259160051 

1259 160051 
15181, ..0051 

9260000050 

140/520051 
1222320051 

1592720051 

1481600051 
1629760051 

B17527 

838527 
B39527 

5'.31»00050 
'.2796U0050 

7571600050 

4279600050 
'.7731,00050 
551.. 100050 

2304^00050 
526/200050 
5267200050 

4938U00U50 
592560005C 
641940005C 

847527 
648527 
"49627 

39825000'.9- 
79650000'.V- 

l150500050 

8850000049- 

115U5Ü0050 

1593U0OO5U- 
531OÜOO049 

35MOOOU049 

7Ü8Ü00O049- 
6195000049 

2655000049 

657527 
B5B527 

H59527 

95 
DELIA 

PER   CENT 

PRESSURE 
RAUIUS 

L OH 1201P; 
0   i        G 
10.I120IR 

R  E  F  5 

60> 1 120H. 90. 1 12011: 

0 
1 
2 

6297825051 
'.326750051 

6730500051 

■.519050051 
4326 750051 

9901450051 

2161375051 
5)04400051 

4/1 1150051 

6518200051 
5576700051 

6826650051 

967627 
968627 

969627 

0 
1 
2 

'.Ö323'.i051 

3636220051 
'.975880051 

182 7600051 
1616220051 
5912 780051 

2105180051 

'.106U50051 
3349150051 

5454330051 
4306050051 
5071570051 

977627 
978627 
979627 

0 

1 
2 

3360320051 

29'.72B0051 
3368320051 

294/280051 

2 716/60051 
4210400051 

1 789420051 

3052540051 
2526240051 

5578780051 
2947260051 
3473580051 

987627 
980627 

989627 

1 
2 

0 
1 
2 

226820005 i 
1855800051 

2371300051 

190 7150051 
1855BO0O51 

291»J50051 

113^100051 
2062000051 

159B050O51 

3814 700051 
2062000051 

2371300051 

99 7627 
998627 

999627 

100762/ 

1008627 

100962: 

0 
1 
2 

'.683300050 
i.05'.2Cr0050 
6850200050 

3614 800050 
4751200050 
7339500050 

1677600050 
5312400050 
4054200060 

4054200050 
5452200050 
5382300050 

1017621 
1018627 
1319627 

0 
1 
2 

108750001.9 
A3500000'.8 

7e300000'.9 

1045000049- 
4150000049 

3045000049 

4350000049- 
4785000049 

1740000049 

8047500049- 
6742500049 

2175000049 

1027627 
1028627 

1029627 

4 

I 

i 
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BLAOf LOADING 
PH)        CF.NI lUDlUS 

D        t     & R   F ES 
1Otll20)K bo+mox 

0 9703208651 10551'.0952 1023209152 
1 9'.710B7051 ai.65503751 7U9<.3U3951 
2 5733912051 5998137551 6578376051 

976521865. 17027 
558'.969251 16027 
8859200051 19027 

BLAOF     LOADING 
PFR  CENT     RADIUS 

D       t     G R • E        ES 
10+11201K 60*1 120]iC 

0 1878673152        19513'.5152 1Ö575S9152        1750738552 27027 
1 1501579852 18150'.jB52 168<i663i452 1492126952 28027 
2 I'ia6362e52        13VS336452 142530725?        177'ie22752 29027 

BLADE LOADING 
75   PFR  CENT     RADIUS 

> 

> 

K on I2OIK; 30tll20U 60*1 120IK 90*1 12011; 

0 
1 
? 

2468947152 
2193273552 
1964492952 

2331550452 
2420011252 
1910342452 

2137806952 
2634873352 
1947832152 

1991816352 
2497902652 
2346044152 

37027 
36027 
3 9027 

85 
BLADE 
PER       CENT 

LOADING 
RADIUS 

( 0*1 120111; 
a     1   G 
10*1120IK 

RE        ES 
60*1 12011; 90*1 12011; 

0 
1 
2 

2730440452 
2508087252 
3085180552 

2272839552 
2440981262 
2072943552 

1863189552 
2646258952 
2132546752 

2665273252 
2641858252 
2697553852 

4 702 7 
48027 
49027 

90 
BLADE 
PER       CENT 

LOADING 
RADIUS 

Otl 120IIC 
D       £     G 
30> 1 12011; 

RE        ES 
60*1 12011; 90* ( 12011; 

0 
1 
2 

2588338452 
2232392352 
2909640652 

2061392052 
2111534952 
2411071452 

1547867152 
2390229652 
2059037452 

2502015052 
2455387252 
2689223152 

57027 
58027 
59027 

95 
BLADE 

PFR       CENT RADIUS 

0*1120IK 
D        E     G 
30*1 120llt 

RE       ES 
60*1 1201P; 90*1120IK 

0 
1 
2 

2143768852 
1698288652 
2381908752 

1702/06952 
1734098752 
2928426352 

9192505851 
2001033252 
1596957852 

2697114552 
2016783252 
2291400652 

67027 
66027 
69027 

i 

261 



BLADE 

o 

SPAN 

LOADING 
Annum 

'.0 
55 
75 
85 
90 
95 

Of LOADING 

10 AZIMUTH 

PER INCH 

970320665! 
187867315; 
2'.6Ü9'.7152 
2730«. «OW 
25Be338452 
21'.376Ue52 

BLADE 

180 
LOADING 
AZIMUTH 

to 
55 
75 
85 
90 
95 

BLADE LOADING 

?I0 AZIMUTH 

"ER INCH 

78^'<3Ö3951 
168'.663'.52 

26'i6256952 
2390229662 
2001033252 

4 

PER INCH PER INCH 

40 
55 
75 
8 5 

90 
95 

BLADE LOADING 

60 AZIMUTH 

10551if0952 
195l3'i5152- 
2331550452 
Z272839552 
2061)92052 
1702706952 

<.o 
55 
75 
85 
90 
95 

BLADE LOADING 
71,0 AZIMUTH 

55e'4969251 
l'i92<.26952 
2497902652 
2641358252 
2456387252 
2016783252 

PER INCH Pta INCH 

40 
55 
7 5 
85 
90 
95 

BLADE 
90 

LOADING 
AZIMUTH 

1023209152 
18575B9152 
2137806952 
1863189552 
1547P67152 
9192505851 

40 
5 5 
75 
B5 
9D 
95 

BLADE 

270 
LOADING 
AZIMUTH 

5733912051 
1486362852 
1964492952 
3085180652 
2909640652 
2381908752 

1 
PER INCH 

40 
55 
75 
85 
90 
95 

BLADE LOADING 

120 AZIMUTH 

9765218651 40 
1750738552 5 5 
1991816352 75 
266527J252 85 
2502015052 90 
2697114652 95 

BLADE LOADING 
300 AZIMUTH 

5998137551 
1343336452 

1910342452 
2072943552 
2411071452 

2928426352 

PER INCH 
c 

40 
56 
75 
85 
90 
95 

BLADE LOADING 

150 AZIMUTH 

9471087051 40 
1501579852 55 
2193273552 7 5 
2508087252 85 
2232392352 90 
1698288652 95 

BLADE lOADING 
310 AZIMUTH 

6578376051 

1425307252 
1947932152 
2132546762 

2059037452 
1596957852 

PER INCH 

40 
55 

75 

85 

90 
95 

8465503751 

1615046852 

2420011252 

2440961252 
2111534952 
1734098752 

SPAN 

40 
55 
75 

85 
90 
95 

PER   INCH 

8859200051 

1774622752 
2346044152 

2697553852 
2669223152 
2291400662 
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m unr 
PFR       CENT 

LOAD] NT, 
RADIUS 

TOFF 
■iTFAOY 

1 

? 
1 

cnM\F 
a236'.5fl?51 

«261728850 
) )BJ3'.83'.<( 
I03T9MÜQ 
ija^o? 7i50- 

IÖ156617')0- 

l,)l('i729BbO- 
')/a/3Ö!>0<iV- 

MAX 

M020B(,m7i 
'.6ii02i7950 
I38i.ay?2'>0 
1902b?B5'jü 
l'.332083t)0 

PSI 

1978253762 

1683'iö'.553 

2527/89552 
7576368252 

3 79'.r)9(,752 

70027 
71027 

72027 

73027 
71.027 

75027 

BLADf 
PFR CFNI 

LOAUIriG 
RAniUS 

COEF 
STFADY 

1 
2 
1 
'• 
5 

C05INF 
1663'.9ü)52 
1173'.77251 
Kl 77691.51 
16823B6750- 
b6!975O0'.6 
151855001.9- 

51NF 

1 /40b66351 
39 1 1080050 

1529018350 
Ö12B533350- 
««901.71 750 

MAX 

20991.1.3851 
11.70726251 
22 7 3 391.1.50 
8128990350 
«501.235650 

PSI 

5601701352 
7711066551 

«5911«0B52 
6765188952 
1889606252 

Ü0027 
61027 
82027 

83027 
8«027 
85027 

ULADE 

PFR  CENI 

L0AUIN6 

RADIUS 

COEF 

STEAOV 

1 

2 
3 

^OSINE 
223707«352 

6835206750- 

1129518251 

1563293350- 

1««2053350 
10225O0O«9 

SINE 

6632260050 
J5«95667«9 
289/630050- 

1«75203350 
5«56l83i50- 

MAX 

952«01B350 
3129719551 
3292«37750 
20629«5150 
5«57 1«1350 

PSI 

135B633553 

32«9166050 
B055093«52 

11«1276252 

5«21«72252 

90027 

91027 

92027 
93027 

9«027 
95027 

bLAOi: 
PER   CENI 

LOADING 
RADIUS 

COEF 

STEADY 

1 
2 

3 

COSINE 
2'.7976?852 
1353276351- 
U50991351 

2802B5/251 
«896633350 

1028666251 - 

SINE 

7558530050- 

1210980050 
2029866251- 

(6725/3)50- 

168 '63/051 

MAX 

1550055051 
l«560)5951 
3«606Be551 
91019««850 
19/6«29351 

PSI 

20918«9253 
2385390651 
1080291553 
7563650352 
2«27271B52 

100027 
101027 
102027 
103027 
10«027 
105027 

BLADE 

PER       CENI 
LOADING 

RADIUS 

COEF 

STEADY 
COSINE 

2329fl««l52 
6839550050- 
5829655050 
2888/31251 
11.30695351 
12l«225551- 

SINE 

2373«95051- 

1 701 7«6750- 
1 7710«2851- 

6«959B3350- 
105717IB51 

MAX 

2«700/5551 
60/2958050 
3368«I5751 
1571262951 
1609955251 

PSI 

25392«9«53 
I71fl63«253 
1094960353 
8389«96852 
2779107552 

110027 
111027 
112027 
113027 
11«027 
115027 

BLADE 
PFR       CFNT 

LOADING 
RADIUS 

COEF 
STEADY 

1 
2 
3 

COSINE 
2009311552 
/1«366 0050- 
15107«8251- 
2B««5«3B61 
«3J2741851 
1«16«93651- 

SINF 

30765 /2551- 
«331513)50- 
1066775751- 
«502I8I750- 
8532391750 

MA X 

3I5ÖA20051 

15 M 617151 
303/999351 

«356070251 
1653623851 

PSI 

2569278353 

979991«952 
1131«76653 

8651691552 

2976738552 

120027 

121027 

122027 
123027 

12«027 

125027 
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pnsi TiriN THHUST 

0 )')«<■; i0i<i 
10 J ( //'jVBl')'. 
f,n ^l)HM6£l??S't 
"in 11 .'OHM^S., 

1,'n ')l?l O.i'lU'j'^ 
l',n )? 70-,;?,":', 
inn 3 I /l^f'Ht'j". 
2in iiWiht \ )5A 

?<.rT iO'/b'./I m 
?in ?aii II)?SM, 

ion ^706/OOLii. 

1 in 11.1.')'^ ^ ■) ■!', 

HAHMONIC ANAl rslS 

rnsim ' ! N! VA   . csl 
'AtilTWTtti 
inm i m I'.,'.'ü lO-i'J ) i'- lö'yü^O'j » (.v.^t-'-Hb'^ 
Wiooa'ii'i i ."yamlö/M ,','^<i1' /TV- 1 'SUi'-'lt /'»O 

1 lö^V'tOön i i it i0'. 11;/- 1 WOW.- ) lü-7 it; U7bJ 
'/7<,^<,00'..' M<,',vni ?■■,.■- l^O^./^r,*! i B1Ü126^0'J? 
Ih'h.Utti iS.'- S'.noo^ö j'u v Mb lta/^i ^b1/! 711 7» 

( 

60^7 
)(J6027 
606027 
'706077 

1206027 
1,J06O27 

1B06O2 7 
2106027 
21.0602 7 
2706027 
■100602 7 
3106027 

fOFF 
STFAOv '.18771'J7','. r,OÜ27 

1 6i37«m2 l'.,'.'0 lOi'j ) I'WbVU.'OM 6'«,26li86''2 131027 
? 22'7B0B,>3it 2>7863l67'jl ,'.'-">2/Tc. I 1722,.'27/'>0 152027 
I llo'.V'.Ob'il 7 16 )0'. 1 /')2- 1 )yt>0'2'7'.'l 10v3tll27Vi 133027 
II 77',',^',00'..' dl'.'.vm 7'..- VO^'./^fi 1 D1U)2620'J2 n'.027 

13!)Ü27 

( 

i 

i 
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} 
PER rfNT 

RHOID«; 

UFAM 
fiFD 

ilFNOINO 
BLAOf 

B    i     r    s 
60>1120IK 

IV\ 720005'.- 

IJ17530055- 

UbM'iOOO'jI- 
227'.3'>005'.- 
HbW'iOOObl- 

71ÜÖ90005'.- 
127B160055- 
(lO^lOOCX.- 

DO ;a50005)- 
101/B0005I.- 
'705150005 J 

101504U055- 
10i50ii0055- 
79l72ü0O5<.- 

151,5500053- 

1312000053- 
175^60005^ 

10'75e^O055- 
1 151,700055- 
3650100054- 

227-435005'.- 

121'.'.5005'.- 
61)1.5000053- 

21 7227 

218227 

219227 

227227 

226227 
229227 

1161)00005'.- 
1 364 .0005'.- 

1100000052 

578500'005 )- 

1855000053- 
99 15 00005:) 

2075000051 
2075000051 
256-J50U05'. 

29-)650005'.- 

7750000053- 
215050005'.- 

237227 
238227 
239227 

1090000051.- 

1558800051.- 

3'.5600005) 

5'.2i. 72005'.- 
^03796005'.- 
250128005^- 

5652000053- 
97r0000052 
1 1 '360005'. 

276161.005'.- 
2201'.'.005'.- 
402'.00005 I- 

1800000053 
151200005 3- 

266400005'. 

2)86640054- 

261 3720054- 
215000005 1- 

3180400054- 
6480000053- 

2635200054- 

46/5120054- 

3026000054- 
415Ü4Ö0054- 

247227 
248227 

249227 

257227 

258227 
259227 

664'.1U0054- 
45812/5054- 
298ü9''0054- 

2988990054 
2 /556Ö0054 
i'^BlOOO'. ) 

2911220054- 
1222)00054- 
1081625054- 

47)8815054- 
1611150054- 
4699910054- 

267227 
268227 
269227 

76O91O00'>'- - 
5061150054- 
4445950054- 

2980100054- 
425)0/5054- 

3184250053- 

14815 /5054- 
4561675054- 
1558725054- 

460025005'.- 
4754550054- 

396 3050054- 

277227 
276227 

279227 

> 

WH.   BEAW 

1307500054- 
1910000054- 
2310000054- 

0«! 120IPC 
1018700055- 
9528500054- 
9967500054- 

3500100053 
17641.40054 

2668000053 

HARMON1C 

BB50OC0053- 
1645000054- 
44,-Ü00005) 

r. ( G 

30' I 12011; 
12 38 200055- 
51ie',00054- 

I062i.00055- 

7319600053- 
399040005 3- 
1897180054- 

ANAL751S 

9800000053- 

1550000054- 
1910000054- 

R  t  F  5 

60»!120 IK 
1260150055- 
8211500054- 
13169/5055- 

3990400053- 
7 3 1960005 3- 
1 397800054- 

1835000054- 

1597500054- 
1455000054- 

90»! 120K 
66/5000054- 
7553000054- 

I172<50055- 

1265560054 

100 34J005 3 
)9904Q0053- 

287227 

288227 

289227 

717427 
718427 
719427 

727427 
728427 
729427 

) 

rriFF 
STFADv 

1 
2 

RED     BLADE 
RADIUS 

COSINE 
9691408354- 
3097520554 
6589928553 
1115 217 3 5 4- 
861756625) 
7657066553- 

BFAH flFNOINO 

51NE WAX PSI 

2006806054- 3690/86454. 32/0616153 
2634020251- /096845853 1691066151 
ä111131l47- ;115217154 6000001552 
4390035/51- 9671142251 8125110152 
4261955553- 8764244653 4182238552 

290227 
291227 
292227 
293227 
294227 
295227 

> 

28 
COFF 

STEADY 

2 
1 
4 
5 

36 
COEF 

STEADY 
1 
2 
1 
4 
5 

RADIUS 

COSINE 
6256166751- 

4621207553 
1324872153- 
8832499053- 

1472062552- 
1561516953 

RADIUS 

COSINE 
4111250051- 
1406161753- 

2619995551- 
9169999053- 

2947494753- 
i69BB57a53 

SINE 

9649558753- 
/61.91B0052- 
56BB335253 
76'.9162352 
1606109052- 

SINE 

1011759554- 
6666666746- 
1015250)54 
2816232)53 
6400910052 

MAX 

10879/6954 

1529631953 
1061534454 

/ 789521952 
1569/75051 

MAX 

1021468054 

2619995551 

1166072454 
409046915 3 

17538)145) 

PSI 

2951349953 
105000055) 
4676997552 
2522331452 
/082550652 

PSI 

2621019253 
9000001152 
4402971752 
3402551952 
19635/1651 

300227 
301227 
302227 
303227 

304227 
305227 

310227 
3U227 
312227 
313227 
314227 
315227 

45 
COEF 

STEADY 
1 
2 
3 
4 

RADIUS 
COSINE 

5307000053- 
3341370053- 
4206994853- 
9659998653- 
5312993853- 
4307366751 

SINE 

115 7611154- 
107560265) 
1228200154 
274676185' 
1090108153 

MAX 

1205061854 
414425575) 

1562572254 

5981919951 
444116825 1 

PSI 

2519022053 
8283247552 

4272854752 
1616112152 
2840442551 

320227 
321227 
322227 

323227 
324227 

325227 
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Rfl)      flLADt I1F«M HFNUlNr. 
60 PFR         rfNT                    RADIUS 

CntF COSINf                       SINE MAX PSI 
MFADy J86t7100,-.i- 330227 

1 183'J»9Ö?53- 10631,1125'.- 1 13061 bb1)'. 2b01'i'j7353 331227 
: 7i|33«fc363- 108l96)3i2- 7ii1'.3H653 90'.169!>252 332227 
1 lU'i'.OOl')'.- 10B067)3')ii [ibViiSmi 1.537867652 333227 
4 '.122797553- 1711121.051 i.'. 71 «.9295 i 3930573252 334227 
5 102B89053J 7/23900051 10317B565) fl5«6J0'.350 335227 

65 PER       CENT RADIll', 
COfF COSINF                     SINF "AX PSI 

5TFA0Y 13B10BO'.5<.- 340227 
1 '.6)0223753- 1012372851.- 111323335'. 2454223853 341227 
2 100452B46'.- 8980098352 1008534354 8744578252 342227 
3 1166550054- 1160069154 16451/4554 4505320252 343227 
« 3564456553- 1571515053 38955l!'.53 3905201252 344227 
5 8136858352- 2456101752- 8499464652 3935927852 345227 

80 PFR       CENT RADIUS 
COEF COSINF                        SINF MAX PSI 

SIEADv 4134135454- 350227 
1 7076233351- 6662187053- 6662562853 2693914653 301227 
2 1160463954- 1/26023553 1173229S54 3577005252 352227 
3 9193708753- V643746153 1332389354 4454381252 353227 
4 13822/3553- 2/B3953)52- 1410029B53 4784661552 354227 
5 5972666051- 5103193553- /B55910153 4410228152 355227 

92.5 PER       CENT                RADIUS 
COFF COSINF                          SINF                    MAX PSI 

STEADY 1561666754- 360227 
1 5181860052- 1444895751-      1535005053 2502705453 361227 
2 4472914753- 1/14008253 4790072053 7951665952 362227 
3 5145832853- 4670831153 6')49,i51153 4592341052 363227 
4 19/9156852 6855866751 2094538352 4776565151 364227 
5 112)486/53- 5284273)53- 6138380353 4768260952 365227 

HARMONIC AHAUSIS 

KH.       BEAM BEND     .15» 

COEf COSINF                      SINF                MAX P51 
STEADY 9830312554- 750427 

1 2516323054- 9790639551 2700090154 1587)93353 751427 
2 5396051553 39602(1/53- 669335835) 1618621953 752427 
1 74995/1753 3658346/53- 8344284153 1113321853 753427 
4 9054366353 4910738353- 10)0033554 8288157752 754427 
5 7786135053 6305816253 100191425'- 7800647451 755427 

WH.        BEAM        BFNO     . 20R 

COEF                                                             COSINf                          SINF MAX PSI 
STEADY 1840291755- 760427 

1 2588487/53- O1816I5053 B5B132235) 1075562653 761427 
2 9710160252- 4flC5.74752- 1083412553 1031647153 762427 
3 6184281353 6656401553- 1055067654 1069565353 763427 
4 6935644052- 9610573252 1185196453 3145439252 764427 
5 1856416352- 9/36855152 9912621352 2016115052 765427 

I 

t 
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> PER   CENT 
RADIUS; 

WH.  CHORD  BEND  .15R 

WH.  CHORD   BEND .ZBR 

CUFF 
STEADY 

1 
2 

. 3 
4 
5 

CHORD Hf NDINCi 
RtD BLADI 

0   t   G R  E  C  S 
K on I20ii; 30* IUOIK 601-1 120IK 90*1 120K 

0 Vu155000^5 6468 000055 4851000055 5390000055 67127 
4312C000'jb 2964 500055 2156000055 4681500055 68127 
5390000055 5390000055 V929000055 8364500065 69127 

7066000055 6)82 750055 4239600055 5662800065 77127 
4062950055 3356350055 1943150055 4946200056 78127 
4592900055 4946200055 5652800055 7695960065 79127 

3292932551 3039630055 1865227655 2901465066 87127 
1727062555 2118530055 9671560054 3062657555 88127 
1868255055 23IJ2750055 2486970055 3500180055 89127 

1975470055 1975470055 1628637656 1861400055 97127 
1481602555 1740295055 1176875065 2116675056 98127 
150512005:) 1740295055 1740296055 2140092566 99127 

0 1968120055 43 /3600055 5029640055 6467000055 737427 
1 6123040055 8528520055 ;65380OO55 634 1720065 738427 
2 4Ö10960055 5685680055 4373600055 2624160055 73 9427 

0 2015580055 4751010055 4191085056 5038950056 747427 
I 5470860055 7630410055 6766590055 5974756066 748427 
2 3959175055 56 14830055 4175130065 1167340066 749427 

HARMONIC ANALYSIS 

RED BLADE CHORD BFNOINO 
RADIUS 

C05INF SINE MAX PSI 
5300;66755 100127 
20833'i575i 6031495854- 2166907755 3438538153 101127 
22'i575175j 3089901753- 4491629553 1499995453 102127 
76358J8}5<i 5839160554- 9612586654 10763 16653 103127 
ll22V17ii4- 388963175)- 1 188381954 4977667452 104127 
1710(120053- 1923393353 2579493053 2635704762 105127 

COEF 
STEADY 

1 
2 
3 
4 
5 

RADIUS 
COSINE 

5019804256 
I 747268255 
2944088353 
6477171864 
1177666554- 
1664408354 

SINE 

■.129665664- 
1019669264- 
6182744054- 
1529819854 
1479625354 

MAX 

1 795405065 
1061532254 
8954332954 
1930623654 
2227136754 

P51 

3467024963 
1430508653 
1054440953 
3189724652 
8328066551 

110127 
11U27 
112127 
113127 
114127 
U5127 

CENT 
COEF 

STEADY 
1 
2 
3 
4 

5 

RADIUS 
COSINE 

2429401356 
6451365254 
1564351754 
2646164854 
6332558353- 
2529363654 

SINF 

1302772854- 
3323700052 
33-)8964e54- 
1 362733554 
9573660053 

MAX 

6561590254 
1554 707054 
4261642454 
1502662654 

2 .'04483554 

PSI 

3485833753 
6124900050 
1028060453 
2673101962 
4146338051 

120127 
121127 
122127 
123127 
124127 
125127 

> 
COEF 

STEADY 
1 
2 
3 
4 
5 

RADIUS 
COSINE 
175OO94055 
1941223854 
6467266753 
8623101(53 
5683385053- 
1194445754 

SINE 

5550208353- 
33 94 433162 
1136677354- 
5770598363 
1238701751 

MAX 

2019009154 
6476 188663 
1426 749554 
8099424163 
1200651554 

PSI 

3440440953 
1502240651 
1023949453 
3364093862 
1164140661 

130127 
131127 
132127 
133127 
134127 
135127 

HARMONIC ANALYSIS 

WH. 

COEF 
STEADY 

I 
2 
3 
4 
5 

COSINE 
5248320055 
221 1471355- 
1275639854- 
6924660754- 
5466915053- 
6111903 3 53 

SINE 

5756475554 
1578166)64- 
6924671254 
1156410053 
7499800052 

MAX 

2286164255 
2029266164 
9793239454 
6312692353 
6157 746753 

PSI 

1654096653 
1155257953 
4499996752 
3749983352 
1399136751 

770427 
771427 
772427 
773427 
774427 
775427 

KH.  CHORD 

COFF 
STEADY 

1 
2 
3 

COS INF 
4912976355 
1664641055- 
I799691751- 
64 7Ü644254- 
639860335)- 
4299606753- 

51 Nf 

4233277564 
1974126)54- 
63686 79 n4 
1 766327254 
7519948 15 1- 

MAX 

1737015255 
1982312764 
90 77 754854 
1646992964 
667961325) 

PSI 

1658944063 
1323956553 
4517647352 
2674696252 
4806103662 

780427 
781427 
782427 
783427 
784427 
786427 
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D       E       G R     E     E     S 
i 120IIC .     JOtllSOIK 60H 120IK 90*1120)H 

0 ^M'.bOO^- ■iOBÖVOOOVi- '.3^4it6UÜ-j'*- 2471 12005'.- '.87327 
1 PWl ^OOS".- 3011a 7000')'.- 't32A*t600i't- IbOiHOOi'.- '.88327 
2 IBilHOO^".- 1853 WOOb'*- iyobf-yuu1;'.- 2'./ll?U05'.- •.B'7327 

0 muooo^'i- l?9136005i.- lö^'W.JODM-- 102592005'.- '.97327 
1 9U00'.000,)3- i i'.i^uoo')'.- 152100005'.- 83()BH00053- '.9B327 
2 760fl0O0O'j1- 1065l200,i'.- 1 11.120000'.- 129J16005'.- '.99327 

HARMON1C             ANALYSIS 

i 

CCIFf COSINF                        5IM1 MAX P5I 
STEADY 298593675«.- 5f-0327 

1 1980589353- 4 35 7',6185 J- 590191195) 2275879653 561327 
2 566298105J- 8916895052 5732/53651 B5525B5B-V 562327 
3 6177798053 2059270551- 6M1W2153 113655015) 563327 
4 257<.088053- 891(86815/ 272«15765l 1.022136752 56'.327 
5 2197216353- 7907053)52- 233516055) 3995842552 555327 

R/B      TORS .50R 

COFF COSINf                          5lNE MAX P5| 
STEADY 125215005'.- 570327 

1 157589685)- 2819)'.5i5)- )2'.'357;'J! 2';096Be053 571327 
2 190201)552 2196216752- 2905)59052 I55'.'.68353 572327 
1 2345798853 7607968352 2'.660o7',5i 5989707751 573327 
4 1838601053- 109811935) 2141569451 3728/97552 574327 
5 181094)352 2018560252- 2726764352 6212)22152 575327 

4 

i 

i 
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) HED     BLADF PIICH 

«ED     BLADE FLAl> 

VERTICAL   ACCEL 

FORE- AFT   ACCEL 

LATERAL   ACCtL 

D        t        G R     f     E     S 
K Otl \20lf. 30* 1 1201K 60il120IK 90+1 120IK 
0 1613S?90i2 1532350052 1404233052 1334351052 867527 

125^B?20b? 1334351052 1392586052 1474115052 868527 
160223:0112 1741996052 1776937052 172452555? 869527 

1276000051- 1702400051- 1596000051- 3192000050 87 7527 
117014 00051 17Ü24O0O51 20216ÜU051 27664U0051 8785?? 
2713200051 95 76OU005Ü 1064000050- 6384000050- 879527 

1000000051 10426)0051 97S6400050 1039585051 887527 
1003045051 9634600050 9878200050 1048720051 8B8527 
9756'100050 10 30 4 50051 1012180051 9908650050 689527 

56185000'i9- 396600O0'i9- 6610000049 3966000049- 897527 
528eL000'.9- 5949000049- 5288000049- 52880P0049- 89(1527 
39660000'.9 3305000049- 5288000049- 7271000049- 899527 

128'!'. 00050 2028000049 5408000049 3380000048- 907527 
473200001.9- 3380000049 1216600050 908527 
338C000049 

HARMONli 

676000004U- 

ANALYSIS 

3380000049- 6084000049 909527 

RED a.LAOE PIICH 

} 

COEF 
STEADY 

.  1 
2 
3 
4 
5 

COEF 
STEADY 

1 . 
2 
3 

COSINE 
1515364852 
1287808051 
9220 725049- 
1747031750- 
5338316749 

SINE 

1998304851- 
1092715050- 
1261776750 
420258 1149- 

6635833348-  6625765049 

COSINE 
5275666750 
1996114751- 
9310014249- 
3812667750 
2216665249- 
3235182549- 

SINE 

7214223550- 
7678900048 
2482666850- 
7678605048- 
1539558250 

MAA 

2377)24451 
1429 770550 
2155040650 
6 794065949 
U651252249 

MAX 

2124 361751 
9341628349 
4549732850 
2345893149 
1573182550 

3027997753 
1149205653 
4805389052 
8044711452 
1887982552 

PSI 

1998522053 
8764246152 
1089764453 
4977656752 
2037346152 

910627 
51)527 
912527 
913527 
914527 
915527 

920527 
921527 
922527 
923527 
924527 
925627 

VERTICAL    ACCEL 

COEF 
STEADY 

1 
2 
3    . 

COSINE 51 HE MAX PSI 
1005836351 930527 
5867811748 2587166748- 6412850148 3362069253 93)5?? 
7105136748- 1054820549 1271800349 6198185952 932627 
5076000047 7104893348- 71230O274B 9136216152 933627 
862/568348 2900763349 3026347249 1835906352 934627 
2851150047- 4901333346 

noKHONIC 

2894338147 

ANALYSIS 

3401794252 935527 

Jjmt-JfX—ACCEL. 

. cm . 
STEADY 

'" 2   
3 

COSINE 
3387625049- 
1662497748 
2478748349- 
4957503548- 
1166750549- 
1652498548 

SINE 

4917949048 
36264/1249 
5508327848 
2480585849- 
2714615848- 

MAX 

5188156848 
4391837249 
7410702846 
2737038149 
3178032448 

PSI 

7142695362 
6218028552 
4399575662 
612498 3652 
6026611952 

940627 
941627 
942627 
943527^ 
944527 
945527 

LATERAL    ACCEL 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
3013833349 
1077338949 
5238999749 
4506667348- 
2986665549 
2886724248- 

SINE 

975/261747 
1366010549 
1690003548- 
3512598849- 
9767255047- 

MAX 

1081748449 
5414157649 
4813123948 
4610048749 
3047166448 

PSI 

5176055561 
7306929751 
6685202952 
7759103452 
3973509752 

950527 
951527 
952527 
953527 
954527 
955527 
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SIEADY 

LIFT  LINK    LOAD 

RT. CYCLIC    LOAD 

LT. CYCLIC   LOAD 

COLLECTIVE     LOAD 

STABILIZER       BAR 

n  E  o R  E  E  5 
K 0»! 1?0IK. 30M)20)K 60t11201K 90+11201K 
0 b04'136)0S<. 51b66v705'» 4505026554 5326698054 10-37627 

^1566970!)". 532669805'. 4910029054 6156697054 1038627 

'.'j900270i'. 5'4 96699054 5270031054 5553366054 1039627 

2060000052 1872000053 3120000053 6240000052 1047627 
416000006?- 6240000052- 1872000053 1048627 
iiiihoooo'n 2080000052 8320000062- 1040000052 104 9627 

iiS120OO05? 9024 000052- 4512000052 4512000052 1057627 
')0?',0C00ii- 6768000052 9024000052 9024000052- 1058627 
^IPOOOO^ 2256000052 1128000053- 1059627 

198<. 1)00052 3968OÜ0052 1984000052 9920000062 1067627 
6952000052 5962000062 3968000052 106B627 
1190400053 3968000052 1984000052 1069627 

2068000050- 1654400051 3102000061 3774100051 1077627 
281,3600051 1654400051 25860C0050- 2119700061- 1078627 
3722'.O0O51- 

HARHONK 

4342800051- 

ANALYSI5 

3153/00051- 1964600051- 1079627 

4 

LIFT  LINK 

COEF 

STEADY 
1 

2 

3 
4 
5 

RT. CYCLIC   LOAD 

COSINE 
6126002454 

5396701762 
2361900061- 

1416733362 
7319523352 
1146576052- 

SINE 

7584BÖ6762- 
2740024263- 

9443950061- 
1104193753 
1859615052- 

HAX 

9308861162 
2740126063 

1702649462 
1324 763353 
2184689262 

P5I 

3064321353 
1347530653 

1087708563 
1411505952 
4766841252 

1080627 

1081627 
1082627 

1083627 
1084627 
1086627 

i 
coir 

STEADY 

COSINE 

7193333352 
1710110052 
2513332262- 

1040000252 

6163333862- 
1409891752 

SINE 

2107779052 
1616121963 

U6666 /6i51- 
4653442552- 

894440405 1- 

MAX 

2714260262 
1536812953 
1363 // 7362 

7714793852 
1669676162 

PSI 

5094646162 
4970627252 

1067314753 
5427457652 
6552176452 

1090627 
1091627 
1092627 

1093627 
1094627 
1096627 

COEF 

STEADY 

1 
2 
3 

4 
5 

COSINE 

1860000051- 
1916876352- 

1 128000452 
3759998351- 

5263997752 
i6B7595n50 

SINE 

1265626752 
66I2506B51 

75199B6251 
7615014062- 

614 3 743361 

MAX 

2297 003 152 
1302502452 

B407604351 

9422532452 
6 154600261 

PSI 

1465650553 
1499998852 

3886502852 
7599ÜB0952 
1731302352 

1100627 
1101627 
1102627 

1J03«? . 
1104627 
1105627 

QOUECTIVE 

COEF 

STEADY 

1. 
2 
3 

COSINF 

4298666762 
738064 7051- 
1488000362- 

1653332152- 

1141334062 
4073982761 

SINF 

2B63664751- 
2B63668B51- 

9920004251 
2863658251 

266 3655751 

MAX 

/9167^0851 
1515)05362 
1928 100652 
3154359652 
4979744961 

PSI 

2012060153 
9544670262 
4967874052 
1302179951 
7020777461 

1110627 
1111627 
1112627 

1113627 
1114627 
1115627 

< 

COEF 

STEADY 
1 
2 
3 
4 

5 

COSINE 

2283416750- 
9993731749 

3016831/49 

1292504660- 
3015795049- 
5516361749 

SINF 

3819546851 
6/16025049- 

1206336760- 
2238643349 

1182699460 

MAX 

3820854051 
7362080849 

1 767997860 
3755867849 
1305021250 

PSI 

8860121652 
1470912453 

743416B152 
3586331852 
1299693152 

1120627 
1121627 

1122627 

1123627 
1124627 
1125627 
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vr AIF DATA 

PYLON 

n     t     C H   l    t    s 
Otll?Oli; lO'llJOIK            60M1?OIK 

\',l!>0000't1- Ti'iOOOOOiiV 6'i900000'.ll 
i60,i0000l'i9 llnoOOOO<l,) ?950Ü00048 
lOBOOOOOitl 70dOOÜOO'.9 1B'Ü0000'.9 

8 10000001.9 lOBOntlOOSO 1I1ÜU00060 
78000000'.9 i7ÜOnüO0'i9 96000000<.9 
96000000'i9 IO^OOOOO'IO 6900UOOO'.9 

JPSOOOOO".* ■JOUOO00(14B- PIOOOOOO«- 
I2000000'.9 A0^00ü00't9 6000(1000^8 
2'.00U>00'i9- 300000001.8 2100()000'i9 

117*2^.0050 791000001.9 i')07i000'.9 
•10''00000<.9 91500000*9 10)7000050 
27*50000*9 *27Ü0000*9 '.8800000*9 

90*1120)K 
7-)75ÜOOO'.9 V.7327 
50150000*9 **8327 
1*750000*8- **9327 

1200000050 *57327 
11*0000050 '.58327 
19000000*9 *59327 

*5000000*8- *67327 
15000000*9- *6B327 
57000000*9 *69327 

*n 75000*9 *77327 
6*050000*9 *78327 
9 7600000*9 *79327 

MARMÜN1C ANALVSlS 

COFF 
5IFADy 

1 
2 
3 

COSINF 
18227083*9 
69617300*8- 
372*17*0*9- 
9633*067*7 
5039575;*ö- 
87159298*I- 

5INr 

20719187*0 
!68iö91Ö*-y 
737*9598*I- 
*ä96655B*8 
1 3 1**296*6- 

VAX 

9 19U126 7*6 
*0äb5)09*9 
12291(01*» 
7026 701**0 
15916559*6 

PS! 

1669620*53 
7/8*82525' 
1077101551 
3 395601752 
*n6982752 

52U327 
521327 
522327 
523327 
52*327 
525327 

^OFF 
SIFAUV 

1 
2 
1 

CQ'tlHt 
89500000*9 
5*6*1025*8- 
1100000**9- 
3*999690*8- 
1 1000011*9 
1*6',I222*Ö 

51NF 

696*109/*8 
266*6792*9 
*99992e1*'- 
95262863*6 
15901000*6 

WAX 

68518*95*6 
2901293**9 
55355220*8 
1*55 16*5*9 
1*61.5623*6 

PS I 

1281 18055 I 
561*025652 
6271000852 
102233*752 
28092 78650 

530327 
531327 
532327 
533327 
53*327 
535327 

PYION 

COFF 
SIFADY 

1 

2 

COSINf 
78750000*8 
786362*3*0 
1262*991*9 
75000013* 7 
112500*2*6- 
3636258)*I- 

5 INF 

2-. .102* 7*b- 
2 /929 522*9- 
500002 17* 7 
5*126575*6- 
/^b97150*'- 

'/AX 

02*6 /**8*ö 
306502***9 

90138910*' 
5526 )157*B 
B*156*52*/ 

PSI 

i*2*229*5 i 
I*/I 622951 
1123005752 
6*56*60952 
■'.6660 16*52 

5*0327 
5*1327 
5*2327 
5*3327 
54*327 
5*5327 

«-OFF 
STFADY 

1 

PITCH   LINK 

CnsiNF sme u;. x PSI 
6*939561*9 550327 
752952 77*0 10V*(.2-.*11- '5^X98*6*6 15 2 19 2 19 5-, 55132- 
38 760*05*9 902*7082*8- 19 l<) 716649 1 / 1**65851 55232, 
2011 1286*6- 17791717*8 2 7018266*8 *62/111252 553327 
11310*16*9 ■• 162 1 /5b*6- 12058062*. 8*92666552 65*327 
136611*0*6 20*91176*6 2*62660 1*6 

0        E        G 

1 1261 12652 

R     E     E     S 

555327 

X 1 120 IK 30H 120IIC 60»l liOlf. 90*1120IK 

(1 8355000052- 16 7 1000051- 25Ü6500Ü51- If71&0O051- ' 507327 
1 6155000052 55 /OOOOO' 2- 2226000053- 5570000052 508327 
2 167100005 1 6 155000052- 16 71OUÜ051- 1671000053- 509327 

ü 1166*00051- 6 746000052 20*1200051 1 112200051- 517327 
1 67*8000052- 7290000052- 2916U00&52- 204 120O0-X3- 518327 
2 2 112600051- 

MARMONIC 

27 70200051- 

« MA L r 5 1 S 

2916000052- 5B12000052- 5)9?27 

COFF 
SIFADY 

1 
2 
1 

4 
5 

COS INF 
8819166752- 
60(2929552- 
2120631052- 
13*6083351 
510583*652- 
157*596752 

SIM 

* M2 M 1/52- 
160/922052 
*6*1681351- 
160/920652 
910*1*5050 

9 15/925552 
2823416252 
1 3*660 I*-- 1 
5 153012652 
157/226952 

PSI 

2103607553 
726*2*8952 
11-.3* 1695 3 
*062995952 
5618697*50 

580327 
561327 
582327 

583327 
58*327 
585327 

WHITE PITCH LlNX 

COFF COSINE SINi MAX PSI 
STEADY 7897500052- 

7092329)52 102100-753 12* 116615 1 5521*52252 
1521502052 1*7 1108052 38190*6152 111***3152 
7720002652- 21H(,/-.9 /■)2 9 .61002 /■ 2 15 // 1/0952 
5153*98152- 10 5 2 2 2 2/1.'- 60*5 768*52 * /SO:. 7*252 
1 7*6129652- /1l0*o/b51- 18919*9252 *055*19652 

590327 
591327 
592327 
593327 
59*327 
595327 
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IBM TAB NO. 3 

TYPE I STEADY STATB CONDITION NO. 29 

LEVEL FLIGHT, TRUE AIRSPEED 88 KNOTS 

> 
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PER   CENt 
CHORD 

OELU 
PEK        CEN1 

D        E        ü 

PRESSURE 
RADIUS 

K     E     E     i 
60X WOK 90-1 [AOIIs 

< 

21^8215051 
)5i"it0700il 
1 3331.^0001 

10'<9a<J00bl 
isisooooii 
854'.6000'>0 

■j^JOOOOOiO 
876000001)0 
36000000iO 

^39^5^0050 
37T5'>0OOi0 
'8218500^0 

1 127biOO'jO 
UOoSOOOiO 
t'.a9oooo'i9 

2ci668'.00bl 
iiflC/iiOil 
1bl<.i.000'j0 

1 /63i.600'>l 
5V99(,O0050 

63600000i0 
888Ü000C50 
^COOOOObC 

2b901000bü 
399'.90P0i0 
1 1 \9i,bOObO 

10'>06000iü 
It>99i000b0 
2 31 /O000'<9 

«<, IbbOO'-A 
3d0'2(j'>0il 
btödOOOiO 

I 30096000 1 
1906900051 
'.bJ^OCOOO 

6360000000 
93600000S0 
libOOOOOiO 

^721800000 
3B193OOO0O 
"■630000'.9 

1019/00000 
1 (61300000 
^Oioooo'.y 

i'oBB20001 
23109'. 0001 
1361)01000 1 

1636200001 
1100980001 
8181000000 

7920000000 
0760000050 
36COOOOO0O 

3'.2'.200000 
20O23OOO:-'O 
1799900000 

l'.O090OO0O 
l'.9B600O0O 
92 /000ü0t.9 

17129 
181 M 
191 29 

271 M 
281 2-- 
291 N 

371 29 
381 20 
391 2.1 

«71 29 
481 "> 
«.91 2. 

071 l'i 
581 29 
591 29 

DELIA 
PER   CENt 

PRESSURE 
RADIUS 

PER   CENT 
CHORD 

R     E     E     S 
60» I 120K 

'.907520001 
'.7'.62'.000 1 
3732480001 

2886070001 
3136000001 
2136150001 

52o/O'.OO01 
6660920001 
290 30^0001 

3090600001 
4181400001 
16Ö160OOM 

4 70OI6OÜ01 
6082060001 
2396160001 

2999/00001 
3045100051 
1318050031 

4700160051 
465408005 1 
3048160001 

3136000051 
2636100051 
2090700001 

1472" 
148229 
14922 I 

157229 
15822" 
15922" 

i 
2193125001 
2491390001 
1614140001 

23861^0001 
3123010001 
1298330001 

2301O3OÜ01 
2719475051 
1002700001 

2421210001 
2000130001 
1079060051 

U72 2" 
16822" 

1692" 

1724660001 
18491JOO01 
1209040001 

1884680001 
2418080001 
9906800000 

170DbS0001 
2098040001 
8034400000 

I 778000001 
1064640001 
1315720001 

1772'-9 
1782 2" 
179229 

1084000001 
i 768800001 
1 188000001 

4884000050 
0494000000 
331/OSOOOO 

1 '292O0051 
2120200001 
9900000000 

010'800000 
6909700000 
2084400000 

164:) .,000 5 1 
1821600001 
8e4'.o00000 

4741550050 
0942200000 
1689000000 

17301)00001 
1430800001 
1221000051 

0209600000 
4017700000 
3081600000 

18722" 
18822" 
189229 

197229 
198229 
199229 

i 
18289000-0 
2376300000 
1388400050 

IV'.'JIOOOoO 
2816850050 
1 1 34750000 

19(0o000t>0 
2 );6300000 
9745000049 

2242800030 
1668750000 
I3617OOO0O 

20 72 2" 
20822" 
20922" 

DEL IA 
PER       CENI 

PRESSURE 
RADIUS 

PER       CENT 
CHORD 

/ /30B8OO01 
08O19IOOO1 
6084930001 

D        E        L 
30> I 120IIC 

(169840001 
Ö2/64400L'1 
6132100001 

R     E      E      S 
60»! 120H; 

5235870051 
660 ^800031 
0)30210001 

48113400-1 
399009000 1 
6792480001 

3773 : 
37832 
3793 ' 

i 
4745440001 
40/0960031 
3/709 3000 1 

4660/00031 
4660 /OOO-l 
3/2806OO0I 

4109890001 
3940M0031 
3262490001 

377O93OO01 
364JU2OO01 
4067520051 

38732" 
388321 
3893!- 

3004075001 
2)01210001 
2386440051 

2/983O0001 
23864^0031 
2 3560 3003 1 

2O'.052OO01 
2-/16/0031 
201 (110031 

1761420001 
2272600031 
2006900031 

39732" 
39832" 
39932" 

2992600001 
2668730001 
230099000! 

)Oa329OO01 
2642820031 
21003300'1 

20132/0001 
2668730001 
1969 16000 1 

243504OO51 
2300990031 
2539180001 

40732" 
40832" 
409)'" 

1918240001 
1000 7 30001 
1 392090001 

1(89830051 
16)35/5001 
1 36 368000 1 

1 363680051 
106250000 1 
1193220001 

1250040051 
1363680051 
1534140051 

4 1732" 
4 1832" 
4 1932" 

8 333000030 
60702SO030 
6 794600000 

3461250000 
3816260000 
3301000000 

'403000030 
76279000-.0 
6121500000 

3443000000 
4473000030 
2982000030 

00/6700030 
7692000000 
0640600000 

3390260050 
4082.100000 
262/000050 

5769000000 
6922800000 
7115100030 

3067750000 
3500000050 
3068000000 

42732" 
428329 
429329 

43732" 
438329 
439329 
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85 
DELIA 

PER   CENT 

PRE biURr: 

RADIUS 

PER  CENT 

CHORD K OM 1201», 

D   t   Ü 

30*1120!K 

R  E  E  5 

60*1 12011; 90t|120IK 

2 
0 9460860051 

4390470051 
7801060051 

7552090051 
54/;340051 
8630960051 

4696410051 
6556210051 

/635080051 

3900530051 
6722190051 
9377670051 

6074 29 
6084 29 
6094 29 

(4 

9600120051 
4266720051 
6666750051 

7422315051 

5244510051 
7U22320051 

4600060051 
6222300051 
6468970051 

3733380051 

5955630051 
8266770051 

6174 29 

6184 29 

6194 29 

9 
6095610051 
3356010051 
4451850051 

5684670051 
42463Ü0051 
4725810051 

3869.185051 
4451650051 
42463B0O5! 

3150540061 
4040910051 
5410710061 

6274 ?9 
6284 29 

6294 29 

13 
4583700051 
3379900051 

3379900051 

5093000051 
3148400051 
365 7 700051 

3588250051 
3241000051 

51i840(J051 

300950006 1 
2916900061 

4r,;4/,00Gäl 

6374 29 
6384 29 

6394 29 

17 
4117680051 

3137280051 
2843160051 

3823560051 

3039240051 
2941200051 

3382360051 

3039240051 
264 7080051 

2643160061 

2647060051 
3529440051 

6474 29 

6484 29 
6494 29 

23 
3322395051 

2500020051 
2609670051 

3114060051 
2565810051 
2(75460051 

2774145051 
2653530051 
at 78090051 

4165735051 
2473090051 
3026340051 

6574 29 
6564 29 
6594 29 

3« 
2211175051 

1376250051 
1798300051 

1853350051 
1633150051 
1863350051 

1321200051 

1743250051 
1633150051 

1376250061 

1706650051 
2036850051 

6674 29 

6684 29 
6694 29 

■17.7 
6774 29 
6784 29 
6794 29 

63 
8472800050 
2665600050 
7616000050 

6186000050 
4664600050 
7806400050 

2618000050 
5902400050 

6949600050 

2760800050 
6378400050 

6377600050 

6874 29 
6684 29 

6894 29 

Ti 
3412600050 
6636000049- 

3886800050 

1327200050 
8532000049 

4076400050 

1327200050- 
2275200050 

3412800050 

8532000049- 

3033600060 

4076400050 

6974 29 
6984 29 

6994 29 

90 
7072500049 

2263200050- 
1037300050 

8487000049- 

1320200050- 
1037300050 

2451600060- 
3772000049- 

7544000049 

2357600050- 
1886000049 

1037300050 

7074 29 
7084 29 

7094 29 

i 
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90 
DELIA 
PER        UNI 

Pffl 5MJRE 
RADIUS 

PER         CENT 
CHORD K 0*1120IK 

D        t         0 
30M 12011; 

R     £     F.     5 
60t(120)K 90» 1 1201/; 

2 
0 1Ü0S290052 

3U09i2CO51 

B2i39600il 

(619040051 
5185180051 
9841260051 

4550260051 
6455020051 
8888880051 

4338620051 
6984120051 
1026454052 

797629 
7985 29 
7995 29 

9 
67204100^1 
2'il)8l)900bl 
'.239B200il 

4685010051 
3502460051 
4 7006/0051 

3041610051 
4055480051 
'.239820051 

2560/60051 
4055480051 
516 152005 1 

6075 29 
808529 
8095 19 

17 
i206960(i51 
3550200051 
4023560051 

6153680051 
3550200051 
4496920051 

4023560051 
3550200051 
1905220051 

402356005) 
3550200051 
49/0280051 

8175 29 
818529 
819529 

23 
36WiB0051 
4436310051 
2696100051 

3480420051 
2598060051 
2892180051 

5024550051 
245100005 1 
2745120051 

490200005 1 
2451000051 
3333360051 

827529 
8286 29 
8295 29 

U 
2074240051 
81480 00050 
1666600051 

1 /59400051 
Il4t240051 
1 M/920Ü51 

1055640051 
1389Ü00Ü51 
1592/20051 

103/120051 
1481600051 
2000160051 

83762u 
8 3B5.M 
8396« 

63 
/0/7ä00050 
2304400050 
7407000050 

4444200(150 
4115000050 
7900800050 

1316800050 
526 7200050 
65B4OO0050 

1316800050 
5925600050 
8230000050 

847529 
8485 29 
8495 29 

90 
1 /70000049- 
1504500050- 
154d750050 

95 

1548750050- 
2655000049- 
163/250050 

DELIA 
PER        CENT 

2699250050- 
6195000049 
ÜB50000Ü49 

PRtSSURfc 
RADIUS 

2389500050- 
1239000050 
0850000049 

8576 29 
8585 29 
8595 29 

PER       CENT 
CHORD f. Otl 120U 

D        t        G 
30*1 12011; 

R     £      E      S 
60»!120IK 90H 1'OIK 

2 
0 d26B900051 

2499900051 
6634350051 

5/69000051 
3749850051 
8258900051 

355/550051 
4807500051 
/451625051 

2B845O0051 

5384400051 
8749650051 

967629 
9686 29 
9696 29 

9 
63155400-  . 
229656005! 
4593120051 

4080190051 
3349150051 
50/15'005l 

2870/00051 
3827600051 
4593120051 

2392250051 
392329005) 
5741400051 

977629 
978629 
9 796 2 1 

n 
4315660051 
2315720051 
3157800051 

5052460051 
29472B0051 
357B840051 

3263060051 
2842020051 
3263060051 

2736760051 
2631500051 
410514Ü051 

987629 
9886 29 
9B96 29 

23 
3144550051 
345385005) 
2268200051 

33249/5051 
1958900051 
2525950051 

4020900051 
1855800051 
2422050051 

3350750051 
1958900051 
2989900051 

9976 >g 
9986jq 
9996 29 

3» 
100 76 29 
1008624 
1009620 

63 
6151200050 
2 3 76600050 
6710400050 

3285300050 
4 194000050 
7129800050 

6990000049 
51 /2600050 
6011400050 

1258200050 
5731800050 
6990000050 

1017629 
10186 29 
1019629 

90 
3480000049- 
1740000049- 
1087500050 

6090000049- 
4132500049 
8700000049 

1261500050- 
8265000049 
2610000049 

7850000049- 
1000500050 
3480000049 

10276 29 
1028629 
10296 29 

4 

< 

I 
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I 

I 

I 

40 
liLADE 
PER        CENt 

LOADING 
RAD1U5 

K 0*1120IK 
0        E      G 
30+1120IK 

RE       E   i 
60»!120li 90»!1201* 

0 
1 
2 

«i.mi'.'jbi 
1 31)0568052 
5666838951 

97<:a8'.ai5i 
1321682052 
109'.6 70051 

1029157952 
l'i3U*IB52 
278 7259751 

1254145852 
8886985251 
5745852851 

17029 
18029 
19029 

5 5 
BLADE 
PER        CENT 

LOADING 
RADIUS 

c 0*1 12011. 
0        E     G 
30»!120)K 

RE        ES 
60*1 120K 90»! 1201». 

0 
1 
2 

18576926!.2 
2027925352 
1367086752 

19971'.9552 
2609771652 
1097230552 

1892230552 
2^9,'55152 
8967826751 

1982866152 
1707321662 
1374733352 

27029 
28029 
29029 

7 5 
BLADE 
PER       CENI 

LOADING 
RADIUS 

OH 120IIC 
D       E     G 
30H 120H 

RE       ES 
60H 1201K 90M 1201«. 

0 
1 

2 758935652 
2321992852 
2ia7886'45J 

26298'.5552 
2'.82'4l6052 
21 19582152 

^0/8358852 
2 399//7952 
186715H52 

1948260952 
2157340552 
2361105352 

37029 
38029 
39029 

85 
BLADE 
PER        CENI 

LOADING 
RADIUS 

. OM I20IK 
D        E     0 
30M 120IP; 

RE       ES 
60>l 120)>; 90*1120IK 

0 
1 
2 

3326102652 
1817745652 
2590361652 

283538365.' 
2U9',59552 
2763802/52 

1930975 752 
2396976852 
2'.26839752 

1917948852 
2318894652 
3048613552 

47029 
48029 
49029 

90 
BLADE 
PER         LENT 

LOADING 
RADIUS 

0»!1201r 
D       E     G 
30M 12011; 

RE       ES 
60H120U 90*1 120U 

0 
1 
2 

3366132052 
1609'.0^852 
26774*2052 

2812922952 
1936682652 
29721''6o52 

1811870652 
2^39089052 
^6^3095552 

1737015552 
2355116352 
3206423352 

57029 
58029 
59029 

95 
BLADE 
PER        CENI 

LOADING 
RADIUS 

0*1 12011, 
D        E     G 
30*1 120 1», 

R   t       E   5 
60»! 120U 90*1 120U 

0 
} 

2 

28U033652 
1480565952 
228'.716552 

2J7965'.252 
166 3813252 
2569830352 

1660923752 
1841.223352 
2302540852 

1453848352 
1930670152 
2801139052 

67029 
68029 
69029 

> 
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BLADE LOADING 

0 AZIMUTH 

SPAN 

«0 
55 
75 
as 
90 
95 

BLADE LOADING 
30 AZIMUTH 

SPAN 

«O 
55 
75 
05 
90 
95 

BLADE LOADING 
60 AZIMUTH 

SPAN 

40 
55 
75 
85 
90 
95 

BLADE LOADING 

90 AZIMUTH 

SPAN 

hd 
55 
75 
85 
90 
95 

BLADE LOADING 
120 AZIMUTH 

SPAN 

«O 
55 
75 
85 
90 
95 

BLADE LOADING 

150 AZIMUTH 

SPAN 

*0 
55 
75 
85 
9g 
95 

BLADE LOADING 

ISO AZIMUTH 

PER   INCH SPAN 

ei.799Z'.b51 1.0 
18576926bZ 55 
2768935652 75 
3326102652 85 
3366132052 90 
2811033652 95 

BLADE LOADING 
210 AZIMUTH 

PER   INCH SPAN 

97268'i81bl 1.0 
199711.9552 55 
26298'.5652 7 5 
2835383652 85 
2812922952 90 
23/966'1252 95 

BLADE LOADING 
240 AZIMUTH 

PER   INCH SPAN 

1029157952 40 
1892230552 55 
2078358852 75 
1930975752 85 
1811870652 90 
1680923752 95 

BLADE LOADING 

270 AZIMUTH 

PER   INCH SPAN 

125'.l'i5852 40 
1982866152 55 
19A8260952 75 
19179'i8852 85 
1737015552 90 
UiWilUii 95 

BLADE LOADING 
300 AZIMUTH 

PER   INCH SPAN 

1350568052 40 
2027925352 55 
2321992852 75 
181771.5652 85 
1609402852 90 
1480565952 95 

BLADE LOADING 
330 AZIMUTH 

PER   INCH SPAN 

1321682052 40 
2609771652 55 
2'.e2'.16052 75 
21*91.59552 85 
1936682652 90 
1663813252 95 

PER INCH 

1431141852 
2249755152 

2399777952 
2396976852 

2239089052 
1844223352 

PER INCH 

8886986251 

1707321652 

2157340552 
2318894652 

2365116352 

1930670152 

PER INCH 

5666838951 
1367086762 
2187886452 
2690361652 
2677442052 
2284716662 

PER INCH 

3094670051 
1097230552 
2119582152 
2763802752 
2972148852 
2569830352 

PER INCH 

2787259751 

8967826751 

1867154152 
2426839752 
2623095562 

2302540852 

PER INCH 

6745852851 
1374733352 

2361105352 

3048613652 
3206423352 
2801139052 

c 

4 
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BLADE 
PER CENI 

LOAUINÜ 
IMDIUb 

COEF 
STEADY 

1 
2 
3 
'i 

5 

COEF 
STEADY 

1 
2 
3 

COSINE SINE MAX PS1 
9021'".'4251 
2'i365S0351- I'.Bl 795851 5101300951 1185309'.53 
ib'lb'tbii'Jl 9b3<i5 700'.9- 1639A16051 178280-353 
".369001 T^V 1889926/50- 193978/350 9433962/52 
bUi'.2'il850 1 nl'ilii'.a- 505'.268850 8995651252 
52289122S0- 52606150V) 5255308250 3'.86100452 

BLADE LOADING 
55 PER       CENT RADIUS 

COSINL SINE MAX PS1 
17550<.5652 
25227293S1- 51371.26551 5/23400661 1161533253 
2966375031 7877300049 2967'.20/5l 7605747850 
3565616750 1065385351 1123A687M 2383190352 
418.,076850 88/1596750- 980S757750 7381245252 
2058611750 3501386050 '.113556250 1199410052 

BLADE LOADING 
75 PER        CENT RADIUS 

70029 
71029 
72029 
73029 
74029 
75029 

80029 
81029 
82029 
83029 
84029 
85029 

COEF 
STEADY 

1 
2 
3 

COSINE 
2276054752 
6351965050 
279/543251 
1539208851 
3058460050 
3786105050- 

S1NE 

7077271750 
2996883349 
12/5230251 

1925926750- 
2891016750- 

MAX 

9509744^50 
2797703751 
1998843651 
3614328650 
4/63671850 

PSI 

4809151752 
3008803250 
1321388652 
8195029752 
4347297052 

90029 
91029 
92029 
93029 
94029 
95029 

BLADE 
PER  CENT 

LOADING 
RADIUS 

COEF 
STEADY 

1 
2 

COEF 
STEADY 

1 
2 
3 

COSINE S1NE MAX PSI 
2460259052 
J54993/351 3559534561- 50.7160351 3149226653 
305/566551 3362445050 30/5999651 313/836351 
1632365551 7/19840050 1805706651 8436866351 
1409490551 4626668350- 1483483851 8545687962 
5366678350- 1022501750 5463217650 3384256952 

BLADE LOADING 
90 PER        CENT RADIUS 

COSINE SINE MAX PSI 
2445611852 
4495338551 6447648561- 7062927351 3095290753 
2817869551 4066675050 2847062961 4106038561 
1631539351 /053346/50 1777475051 7793142861 
132984585: 3346885050- 1371315651 8646837362 
4916575050- 2268216/49- 4921804360 3652828462 

BLADE LOADING 
95 PER        CENT RADIUS 

100029 
101029 
102029 
1030 29 
104029 
105029 

110029 
111029 
112029 
113029 
114029 
115029 

» 

COEF 
STEADY 

1 
2 
3 

COSINE 
2100246652 
4082809561 
1908069051 
1247716351 
6948733360 
4964695050- 

SINE " 

4491504051- 
402/816749 
7127361/60 
4866480050- 
3766686750- 

MAX 

6069838651 
1908494151 
1436937351 
8483367450 
6225824550 

PSI 

3122710753 
6046496450 
9912138451 
8124872252 
4342281652 

120029 
121029 
122029 
123029 
124029 
125029 
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lOTai, 

COEF 
STEADY 

I 
2 
3 

•i 
5 

POSITION IHRUSI 

0 3904348064 
30 3766572054 
60 3132601064 
90 3213664154 

120 3405411754 
160 3850912464 
160 3829760264 
210 3176230664 
240 2984079254 
270 2791636464 
300 2434934264 
330 3287752664 

HARHON1C ANALYSIS 

COSINE SINE MAX 
äJl«! 7*105'i 
52284300S2- 3276936653 3320359963 
466005926) 1147081762 4662273663 
149'.26fl863 1217468363 1927437263 
120101)8353 6629981762- 1381701763 
5984175062- 4866216761 6003928062 

* 

PSI 

9905963762 
7064246460 
1305722652 
6259382652 
3507021052 

6029 
306029 
606029 
906029 
1206029 
1506029 
1806029 
2106029 
2406029 
2706029 
3006029 
3306029 

130029 
131029 
132029 
133029 
134029 
135029 

i 

i 

i 

280 



> 

I 

BEAM 
RED 

BENOINb 
BLADE 

PER   CENT 
RADIUS K OM 12011; 

D  E  G 
30.( UOIK 

R  E  E  S 
60*1120IK 90«1120IK 

15 
0 
1 
2 

930OOOOOM- 
15825100«- 
'.57155O05A- 

6700600054- 
1095870055- 
9217500053- 

9133U00054- 
1643340055- 
3640500054 

9742100054- 
7308900054- 
2442500054- 

2172 29 
2162 2» 
2192 29 

2B 
0 
I 
2 

3113'i;505'. 
333425005'.- 
1 ;blJ60005<. 

6845000053- 
1391100054- 
2671850014 

10)7800054- 
368/550054- 
3201600054 

2627650054- 
1545500053- 
2670750053 

2272 29 
2282 2i) 
2292 29 

36 
0 
1 
2 

2 172500051. 
25<i350O05'.- 
177950005'. 

7750000053- 
175/500054- 
2565500054 

1166000054- 
3133000054- 
2956500054 

2838250054- 
//50O00O53- 
1855000053- 

2372 20 
2392 29 
2392 29 

1.5 
0 
1 
2 

B42'.000053 
263523005'.- 
183600005". 

8964000053- 
3049200054- 
3078000054 

160/200054- 
3463200054- 
2125600054 

3546000054- 
1310400054- 
4284000053 

2472 29 
2462 29 
2492 29 

60 
0 
1 
2 

3625680054- 
4750080054- 
2524800053- 

2651200054- 
6399200054- 
1171760054 

4467720054 
4825040054- 
9271200053- 

5537160054- 
4412760054- 
1114520054- 

2572 29 
2562 29 
2592 29 

5S 
0 
1 
2 

5205435054- 
5477630054- 
6947750053- 

2950105054- 
7149685054- 
8217400053 

5127665054- 
4933240054- 
2133520054- 

5944250054- 
5127665054- 
1472475054- 

2672 29 
2682 29 
2692 29 

80 
0 
1 
2 

6683300054- 
4445950054- 
2440050054- 

3268700054- 
6143250054- 
1012775054- 

5446900054- 
40O0200054- 
4021625054- 

4561675054- 
5448900054- 
2825800054- 

2772 29 
2782 29 
2792 29 

92.5 
0 
1 
2 

30;0000054- 
1265000054- 
9800000053- 

1550000054- 
2025000054- 
8850000053- 

2215000054- 
1265000054- 
1930000054- 

1740000054- 
2025000054- 
1835000054- 

2872 29 
2B82 29 
289229 

) 

m,       BEAM 

BEAM       BEND     .2m 

15 
COEF 

STEADY 
1 
2 
3 

D   E   G H  E  E  S 
K 0»!120IK )0»l ;20l«. 60M 1201«, 90M120IK 
0 1391850055- 7-7 72500054- 568/250054- 3821500054- 7174 29 
1 5290000053- 7114000054- 3 163000054- 6650500054- 7184 29 
2 9967500054- 8650500054- 1 150400055- 7333500054- 7194 29 

0 2396560054 4332600053 ^09/660054 293U160054 7274 29 
1 3263080054 6612000052- 2597240054 2325600053- 7284 29 
2 5655000053- 

riARMONIC 

1564260054- 

ANALVSIS 

2063640054- 3990400053- 7294 29 

RED BLADE BEAM BENDING 
RADIUS 

COSINE SINE MAX PSI 
6700600054- 290229 
5296303254 5597172554- 7705788054 3134179453 291229 
1069869354- 3073024353- 1132364754 9787323652 292229 
2534582353 1520/53853 2955807853 1032127752 2932" 
7603796352- 1317006753 1520/51253 3000004752 2942" 
266226585.. 13390/1754 2960060354 5340279851 2952" 

26 
COEF 
STfADy 

1 
2 
3 
4 
5 

, RADIUS 
COSINE 
1545500053- 
1608373354 
3164975853- 
5152294553 
2206125752 
1276909454 

SINE MAX PSI 

2418613754- 2904575254 3036238353 
1657318853 3572643053 7618075052 
5152295053 7266445253 1500000152 
6924019752- 9193146752 7097447752 
264093105) 1308130954 2506630351 

300229 
301229 
302229 
303229 
304229 
3052 20 

36 
COEF 

STEADY 
1 
2 
1 

RADIUS 
COSINE 

3083125053- 
1324023354 
4912496253- 
4565002753 
7783333346 
6702260753 

SINE 

2251205554- 
850e690''52 
0366253253 
2636242852 
16/9553653 

M,w. 

2611697554 

4985639153 
7661709753 
2636242852 
8902924553 

PSI 

3004614653 
6506678952 
1610/66352 
2249996152 
2437557451 

310229 
3U229 
312220 
313229 
314229 
3152 29 

45 
COEF 

STEADY 
1 
2 
3 
4 
5 

RADIUS 
COSINE 

6997500053- 
1372453754 
7210496753- 
53:3003253 
7245024B52- 
2490454353 

SINE 

25/2341B54- 
13/4362053 
5934002253 
1 /92658252- 
1462581753- 

HAK 

2915574054 
7340)12653 
7964947353 
7463511752 
2868166953 

PSI 

2960618253 
6460419852 
1605345152 
484/443552 
6591507152 

3202 29 
321229 
3222 29 
323229 
3242 20 
3252 29 

281 



60 
coer 

STEADY 
1 

2 
i 
4 
5 

MARMONIC ANALVSIS 

RED     BLADE BEAM BENDING 
RADIUS 

COSINE SINE MAX PSI 
3150933354- 
118J57355A 257'ia'i805'.- 2833'.29'i5i. 2946683353 
lOlTUbMii- 2001615253 I0'.688935i. 8448869562 
268606'B53 5309665753 5950421053 2105531352 
5309736752- 7032709352- 8812053752 5823674952 
a51501l<753- 2'iä6i.5e553- 8870622953 3925565452 

330229 
331229 
332229 
333229 
33'i229 
335229 

(.6 
COEF 

STEADY 
1 
2 
3 

PER  CENT RADIUS 
COSINE 
37B2892I54- 
9976405553 
1108221954- 
1360976853 
3240501252- 
»269837154- 

SINE 

2541816254- 
3367539353 
5443897853 
1796022353- 
2967894653- 

MAX 

273058906'. 
1158256954 
5611441753 
1825021353 
1304069264 

PSI 

2n14295e53 
B154881452 
2532124752 
6494308852 
3863103352 

3'.022g 
341229 
3*2229 
343229 
mill 
346229 

80 
COEK 

STEADY 
1 
2 
3 
4 
5 

RADiUS 
COSINE 

4198427154- 
1380701253 
9740182063- 
6429266761- 
1189368353 
1443192054- 

SINE 

1183457464- 
1169242753 
3986079263 
5011063362- 
1923B60063- 

MAX 

1191464364 
9810110863 
3986697753 
1290640253 
1455968554 

PSI 

2766544363 
8657739652 
3030802252 
8428840652 
3751661352 

35022, 
35122, 
362229 
3532;,, 
3542?, 
3552 29 

92.5 
COEF 

STEADY 
1 
2 
3 
4 
5 

RADIUS 
'COSINE 
1732083354- 
3631622263- 
3720831053- 
1563323352 
7916858351- 
5551614753- 

SINE 

2010226063- 
4113623352 
1S999980M 
4113608352 
3647773 ! .'- 

MAX 

4151041063 
3/43501363 
'906583753 
4189097662 
5563486153 

PSI 

2089646853 
8684560352 
2841212862 
2522342352 
3675167562 

360229 
361229 
3622 29 
363229 
364229 
365229 

f 

WH, 

COEF 
STEADY 

1 
2 
3 

4 
5 

COSINE 
7342646864- 
2265432354- 
1033478654- 
6767925053- 
4672985062- 
2446626654- 

SINE 

3098196754 
8078936053- 
6219176353- 
2376149263 
1306614864- 

HAX 

3632205454 
1311781354 
9191462663 
2419763563 
2772226054 

PSI 

1260539663 
1090077763 
7419350352 
2622339952 
4161936452 

7504 29 
751429 
752429 
753429 
75442, 
7554 2, 

HH. 

COEf 
STEADY 

1 
2 
3 
4 
5 

COSINE 
3361563353 
1006193654- 
4438935053- 
3864068353- 
5548671062 
1102299254- 

SINE 

1985668664 
1441687253 
5826102253- 
4806279652 
3209689253- 

HAX 

2225962554 
4667153163 
7002103653 
7340195152 
11480/8754 

PSI 

1166737753 
8100414952 
7876996152 
1022333452 
3924691652 

7604 29 
761429 
762429 
7634 29 
7644 29 
7654 29 

282 



> 

f' 

PER  CENT 
RADIUS 

Hn       LIIORO       BEND     .2SR 

COEF 

STEADY 

1 
2 
3 

CHORD BENDINO 
RED BLADE 

D       E       & R     E     E     S 
K 0»( IJOIIC 30H 120IC 601-1 120IK 90*1 120K 

0 7007000055 7007000056 6929000065 5120600056 
3773000055 2964500055 4851000065 6120500055 
5390000055 6063/50055 6737500056 8624000066 

6006100055 6182760055 6122850055 5122650055 
38B6300055 3003050055 4946200055 4946200065 
'i9'.62OO055 6094425055 5829460055 7860925055 

2763300055 2/1724 5066 2486970055 2371832655 
216'i5e5055 1911282556 2625136065 2/17245055 
20V2'i75055 2924492655 2340806055 3616317555 

1834365055 1834365055 1693260055 1622707565 
1622707565 16O5WO055 178 7-)30066 1834365055 
1552155055 2093057556 1646226055 21400925S5 

0 '.810960055 459??80066 5796020055 6341720066 
i 71.35120055 9403240066 6997/60056 677908 0055 
2 5685680055 5243320055 3(17660055 2405480055 

0 ".751010055 460 /040055 4894980056 5902770055 
1 0190710065 8062320056 5 /5öä00O56 6046740056 
2 5326890055 

HARMONIC 

»094980055 

ANALYSIS 

308/190056 2951385056 

RED     BLADE CHORD BEKDINO 
RADIUS 

COSINE SINE MAÄ PS1 

b7li6'.585S 
1 KO'.tiaii 821715206'.- 1924688765 3347268653 
269'.99185'. 19'*'.9'.ö35'. 3323623054 1790880262 
2Mili2 70:>'.- '.71621.305'.- 6223666054 8161223152 
■.«.QlbbBSiJ 3889830053- 6941873553 7977677652 
417S7U9S5',- 12153)905'.- 4644320454 3910241652 

671 29 
681 29 
691 29 

771 29 
781 29 
791 29 

871 29 
881 29 
891 29 

971 29 
981 29 
99129 

7374,29 
T304 29 
7394 20 

7474129 
7484.29 
7494129 

100129 

101129 
102129 

103129 
104129 

105129 

PER   CENT 

j 

COEF 
STEADY 

1 

2 
3 

4 
5 

COEF 

STEADY 

1 
2 
3 

PER 

RADIUS 
COSINt 

5328941755 
1232964556 
1398471054 
1766493764- 
2134520864 
5263538354- 

R4DIUS 
COSINE 

2559890655 
3188766754 
1727058254 

7675e0-!353- 
1112995764 

1730365854- 

SINE 

71867Ö0564- 

0924040063 
4416243854- 
1274801753- 
2087337354- 

SINE 

2008753254- 

6647466762- 
1918966B64- 

1994215053- 
2673601654- 

HA« 

1427121265 
1658947354 
4756436754 
2138324254 

6662316154 

MAX 

3768729664 
1728337064 

2066777964 

1130720364 

3184610254 

PSI 

3297624853 

1627166252 
8273287852 
8914654752 

4032631452 

PSI 

3277912653 
1788976953 
6273288352 
8746046052 
4741761452 

110129 
1)1129 
112129 
113129 
114l2<) 

115129 

120129 
12U29 
122129 
123129 
124129 
126129 

COEF 

STtAOY 

1 
2 

3 

RADIUS 

COSINE 

1763812655 
1132081254 

5096430053 
1959770063- 
7056256753 
7009246753- 

1143335254- 

2743691753- 
6789100032 
1482782754- 

MAX 

1605982054 

5095430053 
3371727053 
7087846453 
1640103654 

7815415452 
1374127251 
4893999652 

130129 
131129 

132129 
133129 

134129 
135129 

WH.  CHORD   BENO  .15R 

HARMONIC 

COEF 

STEADY 

1 
2 
3 

COSINE 

5767685055 
1990828565- 
8200426753 
2369036854 

8200588353 
6605267554 

SINE 

1135512855 
1578173353- 
6195937254 
1104727364- 

3078151753 

MAX 

2291896055 
8350905953 
6633399164 
1375833954 

6612435964 

PSI 

1503007853 
1746533153 
2302516552 
7664679452 
5336274450 

770429 
771*29 
772«29 
773*29 
774*29 
7 75*20 

WH.     CHORD       BENO     .28R 

COEF 
STEADY 

1 
2 
3 
4 

5 

COSINE 
5272901355 
1341*20255- 
6598560053 
2879405254 
53989*1753 
5*95864554 

SINE 

7440464054 

3117031753- 
4439079054 

7273061753- 
2037579254 

MAX 

1633953065 
7297731253 
5291162154 

9057924553 
5861421054 

PSI 

1509841953 
1673574353 

1901019152 
7664681752 
4068*29451 

780*29 
781*29 

782*29 

7«}*29 
78**20 

785*29 

283 



D  E  6 R  E  E  i 
1 \iOir. 30K 120IK 60t( 120K 90« (120ir; 

ü 370000005'.- '.32'. 46005'.- 1008900054- 3706680054- 4073 29 
1 3706680051.- '.32'.'.6005'.- 1653340054- 1235560054- 4603 iv 
2 1235560051.- 2471 UOOS«- 1235560054- 3088900054- 4893« 

0 159766005'.- 190200005'.- 1902000054- 16/1760054- 497329 
1 l<i'.552005'.- 1 369'. 4 005'.- 9129600053- 1804000053- 4983 29 
2 110316005'.- 

HARMONiC 

1141200054- 

ANALVSIS 

9890400053- 1217200054- 4993 29 

< 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
2631491754- 
5249151653- 
2059261353- 
4116536053- 
1029635053- 
1009785052 

SINE 

1 190480554- 
3566754753 
5140168053- 
1783175751 
5706338352 

MAX 

1301068754 
4118530053 
6592072951 
2059266251 
5075757552 

PM 

2462060253 
5999996952 
7711339352 
3000001052 
1602004952 

5603 29 

561329 
562329 
5633 29 

5643 29 
6653 29 

COEF 
STEADY 

1 
2 
3 
4 

5 

COSINE        SINE 

1102B/O054- 
3403117053- 4094299353- 
9027013352 1043418352- 

5706011752- 1902001053-  1985747651   8443357752 

2853010052- 1262637353   1294663953   2568264652 

5501136752 4705026552-  7230769252   6309204352 

5321954553   2302671853 

1055187453   1693195053 

5703 29 

571329 

572329 
6733 29 

5743 29 
5763 29 

284 



» RfO BLAOE    PITCH 

RED BLADE      FLAP 

VERTICAL    ACCEL 

FORE- AFT   ACCEL 

LATERAL   ACCEL 

U        t        Ü H      t      E      5 
K 0*1 UOIK 30*11201* 60*(120IK 90H 1201IC 
0 I800<!310l!^ 1520703052 1252822052 1113058052 8675 29 

1 11363520!.2 129941005? 14B5/62052 17/6937052 868529 

2 JO'it.'ib'jObS 2<:31l /0052 2149641052 2021524052 8695 29 

0 12/6800051- 2660000050- 8512000050 1064000051 87/5 39 

1 1 1 lOiiOOOi] 6384000050 1383200051 4256000050 878529 
2 581)2000050- 8512000050- 1064C00051- 5320000050- B795 29 

U ^269200050 1048720051 9634600050 1030450051 887529 

1 9512B00050 9817300050 902560Ü05U 1048720051 8885 29 
i 95^3250050 1063945051 1006090051 1066990051 8895 29 

0 1520J00050- 9915000049- 1322000049 1057600050- 8975 29 

1 105/600050- 1255900050- 1255900050- 1288950050- B985 29 
I 99150000'.B- 1057600050- 1222B50050- 1652500050- 899529 

0 8112000049 135200OC49 5746000049 9464000049- 90/529 
1 3380000049 7436000049 908529 
2 5'40flOOOO'.9 

MAKHONIC 

8768000049- 

ANALlfSlS 

1690000049- 4732000049 9095 J.) 

) 

COEF 
STEADY 

1 
2 
3 
4 
5 

RED  BLAOE 

COSINE 
1653672952 
1371259051 
7764883349- 
1747073350 
38B2416749 
2638250049 

SINE 

5 301323551- 
1666666/44 
2329423350 
6724200049- 
5629383349- 

•    MAX 

5475799751 
7764BÖ3349 
2911782650 
7764536449 
6216938149 

PSI 

2845024/53 
Ö999994252 
1771000452 
7500031952 
5902209652 

910529 
911529 
912529 
913529 
914520 
915529 

COEF 
STEADV 

1 
2 
3 

COSINE 
7980000049 
7785897850- 
2660005349- 
3103334250- 
6B33333343 

S1N£ 

8889343750 
3071507849 
2394001250- 
1535757249- 

MAX 

1181696451 
4063223849 
3919429250 
1535757249 

PSI 

1312141153 
6544671252 
7254921252 
6750006 752 

2410766750-  1707344350-  2954119350   4306135052 

9205 29 
921529 
9225 29 
9235 29 
9245 29 
9255 29 

VERTICAL 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
9954325050 
2169497749 
21568B9749- 
6597363348- 
1446367249- 
2917300048- 

SINE 

1920001549- 
13J8523348 
8627400048- 
1274583349 

MAX 

2902397349 
2160916149 
1066082449 
1927833249 

6094835046-  6757044748 

PSI 

3183729753 
B825091452 
7753160752 
3465312752 
4888436852 

9306 29 
931529 
932529 
933529 
9345 29 
935529 

COEF 
STEADY 

1 
2 
3 

COSINE 
1027304250- 
5286946746- 
3552672049- 
5506345048- 
1955459049- 
2424735046- 

SINE 

1150816849 
4245617549 
1156748 749 
2432883249- 
5932283346 

MAX 

1266450749 
5536078/49 
1281205049 
3121336349 
2425460648 

PSI 

1146744453 
6496185252 
3848780652 
5780225252 
3571970152 

9405 29 
9415 29 
9425 29 
9435 29 
9445 29 
9455 29 

LATERAL    ACCEL 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
1352000049 
3902888348 
5633333049 
3379990848 
2026000649- 
3902897348- 

S1NE 

1800503748 
8781496748 
1126064848 
2829593549- 
4053834546- 

MAX 

4298180048 
5701367249 
3562823648 
34B1291049 
562/264348 

PSI 

2476510352 
4430109751 
6144989051 
5859260752 
4521736752 

950529 
951529 
952529 
953529 
954529 
955529 

285 



I) L H I 

L\n      LINK LOAD 

RT,    CYCLIC LOAD 

Lt,    CYCLIC LOAD 

COLLECrivL LOAD 

SIABlLlZtH UAH 

OH 120H 

blUbOJObil 

10400000^3 
WiSOOOOSS 

•JO^'tOOOObi- 

6/680000^2 

3968000052 
j'^aoooow 
r;6aonooi2 

U2/2000010- 
1625dQ00,)l 
l'M)<,6O00'i!- 

JOi1120lt 
i<")b36'.')b<i 
') IB336iOii. 
•jlliblOlO'j* 

ibStOOOOi) 
2OU0OOOO'j2 
".ItOOOOOb^ 

1 ib36000i3- 
ll'iloOOOh) 

19MO0OO52 
;V360000i2 
I'j8;2000b3 

82 7200001)0 
26Ü(1'4Ü00,J ! 
KO'^OOObl- 

60»!I20IH 
■.81669^05'. 
'•/6002d0b'i 
b'.'.00320i'. 

I'.i60000,)3 
62'i 0000012 
iil'iOOOOOb ) 

9024000012 
22i60000i2- 

180480001 1 

198400001? 
3968000012 

(9)60000-^2 

248 1600011 
I 240800011 

1308800011- 

90^I120l> 
1666700014 

1326698014 

1893368014 

2OB0000O12 
3 3 2800001) 

1200000012 

2216000012 
131)600013- 

6?68000012 

9920000012 

)968000012 

3619000011 
11/OOOOOIO- 
206OC0Ü011- 

10376 .!>J 
10386.!) 

10396 ,M 

10476 20 
104B629 
10496 29 

1057621 
10186 29 
10596 29 

10676 29 
10686 29 

10696 2.9 

1077629 

1078629 
1079621 

LIFT  LIN». 

CUEF 
SIEAOY 

1 
2 
3 

count 
1288920114 

1379911811 
1463901113- 
4 722866/1 1 

3/77836/12 
1049100011- 

UNt. 

I 10000/21 )- 
237190121)- 
6 1 J8a68 31?- 

4 9071600^2 
1638831712- 

1764 716211 
2/8/13191) 
6 117008912 
619 1237812 
16-0 144912 

I'll 

3214401313 
1 191591613 
9146643912 

I 110273652 

5366919112 

1080629 
1081629 
1082629 
108 36.;.. 
10846 29 
10fl56.N 

RT.    CYCLIC       .    LOAD 

COEF 
STEADY 

COSINE SI HE 
1216666/13 
2310114812 1331095011- 
4/66666212 9/1/220112 
1040000112 1 /)3 1'44211 

MAA I'll 

2314381012 316/028813 
10M1930111 3198161952 
10143^6112 )114121411 

1806663812-       (911881)112 904914 1112 3113103012 
60944/8251 /i31-il8111-       1092385952 611631/612 

10906 29 
10916 29 
1092629 
10936 2 9 
10946 29 
10956 29 

LT,    CYCLIC LOAD 

COEF 
STEADY 

COSINE 

1196000012 
1 /288 /6312- 
//0oO00n52- 
1879999552- 
4323999052- 
22487/6/11 

11 It 

1060002 111 
944)14|)52- 

1104001052 
4 2 3 113 1012- 
10OÜ00O 711 

MAJI 

1 /39060012 
l1!189l9)53 
240/1/1452 
6051146312 
.•/)1 108911 

PS) 

171/939/13 
1 11)88411) 

4/1 1338452 
5609/90312 
/9 (9 194811 

11006 29 
1101629 

1102629 

1103629 
U046.il) 
1 1056 29 

COEF 

STEADY 

1 
2 

1 
4 
5 

COSINE 

5456000012 
1210323851- 
330666/252- 

3306610011- 
2976000/52 
4516993851 

SINE 

1355096952- 
2290926052- 
1984000852 
5727311551- 
36309 72851 

MAA 

1360491252 
4022734152 
2011367352 
1030610/52 
5(91446151 

PSI 

2648961053 
1073175053 
1315409362 
8/27665652 
7758792851 

11106 29 
11U629 
1112629 
11136 29 
1114629 
11156 2.9 

J» 

COPF 
STEADY 

1 
I 
3 
4 
5 

COSINE         SINE MA« PSI 
2::26500050 
1061208231- 331/327851 3482933751 1077394053 
8616800048- 4477341/49- 4559504549 1295532153 

10)3996750 1206336850- 1188835350 1035337153 
2164961049- 44/7375049- 5170003049 6000011852 
7619080049-  25(6108349- 8042805149   3973621252 

11206 29 
1121629 

1122629 
1123629 

1124629 
1125629 
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> 

bl tAljy b I A 11. DAIA 

0        E        IJ l(     E     t     b 
t OH HOIK JOit uon bOtl UOI». 90il \iO\l~ 
0 2 SöOOOOU'.V 560500001.9 Ö,J5',0Ü0049 Ü99 /500049 4473 -'■) 

■luibooooi,'; 11.7500001.9 3M5O0O0^9 70bOOOüOi.9 1.1.63 .M 
'JUbOOOO'.') 941.00000^9 531000001.9 1100000049 4493 ■'-'< 

1050ÜOOO5O l?600ÜOU5ü 11.70000050 lüdü000050 1.573 .>.') 
aitoooooo'.^ 7 5 0000004 9 1 140000050 13BO000O50 4583J" 
U70000050 I080Ü0ÜÜ50 7500000049 6300000049 4593 29 

3000000014» 18000000^9- 4500000049- 1200000049- 46 73 29 
6ooonooO'ia 3900000049 9onOOOOO't8- 2700000049- 1.683 29 
'■8000000'.9- 1^00000049- ia()00oo049 5400000049 4693 29 

91,5500001. T 73200OOO49 3355000049 2207500049 477329 
457500001.9 1006600050 »845000049 6100000049 478329 
213500001.9 

HAIiMOMC 

6 10000004« 

ANALrSIS 

5IÖ5Ü00049 1096000050 4793.., 

COEF 
sitAor 

1 
2 
3 
« 
5 

COSINE 
5617291749 
42756t2048- 
3195833349- 
9833235047- 
3933341548 
8 3 3957174 / 

SINE 

29982 I551.Ü- 
25121V5 749 
1229 10 1248- 
3832167848 
44 3442604 7- 

MAÄ 

5222083348 
4065031049 
1374091048 
5491510348 
9445241 74 / 

PSI 

2150395553 
7091483252 
7711345152 
1106319052 
6639978752 

520329 
521329 
5223 29 
5233 29 
5243 29 
525329 

COEF 
SIEADr 

2 
3 
4 
5 

CObINt 
1075000050 
5714103848- 
3750006848- 
1133333343 
1250011348 
1214126748 

SINE 

129905384« 
3767210749 
7833333342 
129902734«- 
129903304«- 

HAA 

565990814« 
3785829169 
1377699343 
1602775/4« 
1 7(608614« 

PSI 

1671919953 
4784234652 
1 155043952 
1847459852 
6261300652 

5303 29 
5313 29 
5323 29 
5333 29 
5343 21 
5353 29 

> 

COEF 
SIEAOY 

1 
2 
3 
4 
5 

COSINE 
4250000048- 
6714106248 
1274999049 
5000013347- 
3250004548- 
2141088347- 

blNE 

179903854Ö- 
3680608249- 
999998174I- 
3031088848- 
/99039004 7 

MAX 

6950954048 
3895189349 
111B03304Ö 
444410044« 
8272278547 

Cbl 

3450000153 
1445533053 
«114491.852 
5575097052 
2100009452 

540329 
541329 
642329 
51.3329 

544329 
545329 

COEF 
STEADY 

1 

CObINt 
5909375049 
562327784« 
4168331749 
203333271,8- 
610000104«- 
6399348347- 

blNE 

3930467046 
1716a96649- 
22871.9604«- 
4Ö4252004B- 
216954354« 

MAA 

6060745148 
4608012649 
306056781.8 
7/8846 3640 
22 36 721048 

PSI 

3495215352 
1688068653 
7612213652 
61.6II 12662 
2079606262 

650329 
6513 29 
652329 
553329 
554329 
655329 

) 

0       F       0       R     E     E     b 
II20IK           30*I120IK»        60tll20IK 90M1201); 

0 2506600053-  3342000063-  B365O00O62- 8365000052-      507329 
1 1114000063-  1671000053-  5670000062- 2606600053       509329 
2 1114000063   1U10260063-  6962500052- 1114000053-     509329 

PITCH LINK 4374000062   1/49600053 1312200053-      517329 
5832000052-  8748000062-  2624400053-      518329 

1458000053-  2332600063-  2041200063-  8748000052-      519329 

HARMONIC 

RED PITCH  LINK 

COEF COSINE SINE MAX PSI 
STEADY 9061250052- 

1216326053- 7130163552- 1409907453 2103/90763 
2436674052- 5826712552 631 /613852 6634444162 

6962618351- 1230041753- 1232010763 8892010062 
6221876352- 2009896751- 6226742952 4565105652 
3111998852 2965026061- 3126091962 7091149252 

WHITE PITCH   LINK 

COEF COSINE SINE MAX Pbl 
STEADY 8262000052- 

7593438552 1063965953 1 307144453 5448465552 
6316001252 1683653652 6538462452 1460430251 
3156997552 6074997652 6847262252 2084186052 
1941.000852- 1433333346- 1944000862 450O00U62 
4191438252- 5383400651 4225868452 3463622352 

590329 
581329 
582329 
583329 
584329 
586329 

590329 
591329 
592329 
593329 
5943.,, 
595329 
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» 

IBM TAB NO. 4 

TYPE I STEADY STATE CONDITION NO. 31 

LEVEL FLIGHT, TRUE AIRSPEED 113 KNOTS 

1 

289 



40 
DELIA 
PER  CENI 

PRESSURE 
RADIUS 

PER  CENI 

CHORD K, o*( 1201»; 

D  t  & 

30H 120U 

R  t  E  5 

60K 12011; 90*11201»; 

•i 

0 1596595051 
3509000051 

9649750050 

2877380051 
5263500051 

3859900060 

3228280051 
4158165051 

4210800060 

3123010051 
2228216051 

1315876051 

17131 
1B131 
19131 

17 
8726400050 

1727100051 

3454200050 

136350C061 

2636100051 

2090700050 

I 381680061 

2108880061 

2908800050 

1499B5005 1 

1008990051 

7272000050 

27131 

28131 

29131 

i« 
396000O05C 

8280000050 

2 760000050 

6840000050 
1338000061 
1320000050 

6/80000050 
1098000061 
1080000060 

6/20000050 
5040000050 

3240000050 

37131 
38131 
39131 

63 

1756000050 

3643700050 
1338950050 

2546200050 

5)60900050 
1734050050 

2524250060 

4433900050 
4 1 /0600049 

2963250060 

2066250050 
1756000050 

47131 

48131 
49131 

88 

8961000049 

1514100050 
9424500049 

55 

92 70000049 

2332950050 
6025500049 

DELIA 

PER   CENI 

8188500049 

20 39400050 
5098500049 

PRfcSSURh 

RADIUS 

1143300050 

1390500050 
9888000049 

57131 

68131 
59)31 

PER  CENI 

CHORD K Ot| 120U 

U   t   C. 

30*1120iK 
R  t  E  5 

60H 120IK 90<l 1201»; 

2 
0 4861440051 

5276160051 

3087360051 

6082560051 
6888960051 

2^57920051 

6391360061 
/326/20Ü51 

202/520051 

4377600051 
5045760051 

3179520051 

147231 
148231 

149231 

V 
2863350051 
3567825051 

189617505 1 

3772350051 
4385925061 

140B950051 

36132/5051 
4226050051 
1090800051 

2976975051 
286335005! 
1818000051 

157231 
158231 
159231 

17 
2140490051 
2842290051 

1368510051 

2(01930051 
3260915051 

101(610061 

2666840051 

3062830061 

/ /19600050 

2386120051 
2105400051 

1368510051 

167231 
168231 

169231 

23 
1671320051 

2096040051 
106680005 1 

2133600051 
2524760051 

a534'.00060 

2062'.e0061 
2453640051 

/46/600050 

1706880051 
1636/60051 
1102360051 

177231 

178231 
179231 

3« 

1531200051 
1914000051 

1069200051 

194/000051 

2270400051 

8580000050 

1V00800061 
2Ü9880006 1 

8052000060 

1 /0940005 1 

1478400061 

1108800051 

187231 

188231 

189231 

63 
4619450050 
6043950050 
2808300050 

5718350050 
7'.88BOOO50 
2523400050 

6168900050 
6919000050 
2421650050 

5128200050 
4396600050 
2991450050 

197231 
198231 
199231 

90 
1842300050 
2950350050 
14:1850050 

?5 

2242800050 
133 7500060 

146B500050 

DELIA 

PER   CENI 

2176060050 
2883600050 
1468500Ü5Ü 

PRtSSURI 
RADIOS 

2309540050 
1895/00050 
1/6220Q050 

207231 

208231 
209231 

PER  CENI 

CHORO K 0» 1 120U 
D  t  0 
»OH 120K 

K  E  E  5 

6Ü»I120IK 90»! 120U 

2 
0 9339660051 

4268885051 

5896250051 

846/015051 
6226440051 

64868/5051 

6344365051 
/971/30051 

6084930051 

4661905061 
/028330051 

6250025051 

377331 
378331 

379331 

9 
5336620051 
3198935051 

3474340051 

7054606051 

4978475061 

3474340051 

4999660051 

4872550051 

3304860051 

3622635051 

4131076051 

3686190061 

387331 
388331 

389331 

17 
3409200051 

1548345051 
2272800051 

3693300061 
2/13166051 
2301210061 

3196126051 
3238/40061 
.■102340061 

2386440051 

2698950051 
^32962005 1 

397331 
398331 
399331 

23 
3342390051 
2461450051 

2150530051 

3/56950061 
2886966051 
2046890051 

3536/15051 
3290670061 

1943260051 

2824190051 
2603955061 
2202360051 

407331 
408331 
409331 

34 
2102340051 

1164810051 
1278450051 

2215980051 
16/6190051 

1193220051 

i /61420051 
2017110051 

1022760051 

1193220051 

1534140051 

1278450051 

417331 

418331 
419331 

63 
9518850050 
5192100050 
6410000050 

8397100050 

8236860060 
5897200050 

689/200050 

9166300050 
4102400050 

4807500060 

7467650050 
4999800050 

427331 

428331 
429331 

90 
3869500060 
3585500050 

3124000050 

3585500050 
4987760060 

3124000060 

3408000050 
4863500060 

3177250050 

3283750050 
3674250050 

2698000050 

437331 

438331 
439331 

290 



> 

85 
BtLlA 
PER       CENT 

PRESSURE 
RADIUS 

PER       CEM 
CHORD K OH-I 120IK 

DEO 
30»(120IK 

R     E     E     S 
60H 12011; 90t( 12011; 

2 
0 10Ö7I690,J<! 

2345215011 
775956501)1 

9294880051 
5228370051 
9128900051 

597J280051 
8630960051 
8672455051 

3568570051 
8547970051 
9709830051 

607431 
608431 
609431 

<4 

1102236052 
2088915051 
6800085051 

9;77V0005! 
5244510051 
7022310U51 

6044520051 
B800110051 
6311190051 

3422265051 
7111200051 
8800110051 

617431 
618431 
619431 

9 
91.85865051 
1814985051 
'.31'ia70051 

7807860051 
4109400051 
4520340051 

4383360051 
5684670051 
4349115051 

2739600051 
4725810051 
5205240051 

627431 
628431 
629431 

13 
5810650051 
1898300051 
319". 700051 

7130200051 
4213300051 
3472500051 

4305900051 
4305900051 
3217850051 

2500200051 
3495650051 
3935500051 

637431 
638431 
639431 

1 ! 
'i'.lld00051 
1960800051 
27'.51?0051 

6813780051 
3970620051 
2U-.3160051 

4509840051 
45Ü9840051 
2500020051 

2451JUO051 
3235320051 
3529440051 

647431 
648431 
649431 

n 
3771960051 
3837750051 
2543880051 

5U0655051 
27960/5051 
26096/0051 

5/45660051 
3421080051 
2247825051 

4561441)051 
2796075051 
3026340051 

657431 
658431 
659431 

34 
2458900051 
80 74000050 
1706550051 

2110250051 
1688200051 
1616650051 

2440550051 
2238700051 
1431300051 

2000150051 
1899225051 
1926750051 

667431 
668431 
669431 

47.7 
677431 
67U431 
679431 

63 
9234400050 
6664000049- 
7520800050 

6997200050 
4664800050 
8520400050 

1666000050 
7901600050 
1009120051 

1428000050- 
7187600050 
7901600050 

687431 
688431 
689431 

77 
4360800050 
2654400050- 
3792000050 

1327200050 
B5320P0049 
5308800050 

2322600050- 
3128400050 
7204800050 

3981600050- 
3270600050 
3507600050 

697431 
698431 
699431 

90 
1791700050 
3866300050- 
1037300050 

1037300050- 
1603100050- 
2263200050 

3253350050- 

3677700050 

4526400050- 
2829000049 
6601000049 

707431 
708431 
709431 

\ 

} 
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90 
DELIS 
PER   CENT 

PRtSSURt 
RADIUS 

PER   CENT 
CHORD OM 120IK 

DEO 
30K 120llt 

R  t  E  5 
60tl12ÜIH 90M 120IP; 

2 
10317',50i2 
190'.;600il 
BD7I<I20061 

92063<.0051 
".761900051 
1026".5".052 

6349200051 
B571420051 
86 7(240051 

3386240051 
9100520051 
1089946052 

797531 
798631 
799531 

9 
91(091i051 
6'. 51900060 
'1239820051 

7"tl96a5051 
29".9".".O051 
".700670051 

3686800051 
5576285051 
3546545051 

1843400051 
4516330051 
4885010051 

807531 
808531 
809531 

17 
6567B70051 
U200600bl 
3786080051 

7277910051 
".2602'400bl 
'. l'U900051 

4496920051 
4496920051 
2248460051 

2662650051 
40^3560051 
4496920051 

817631 
816531 
819531 

23 
".060660051 
2205900051 
27<.5120051 

6274560051 
4583370051 
2B92180051 

6078480051 
3186300051 
1666660051 

3725520051 
2867670051 
3137280051 

827531 
828531 
829531 

3«. 
23Ö9080051 
7222800050 
1629760051 

2444640051 
1055640051 
1UB904005I 

4018Ö40051 
1814900051 
1111200051 

J518a00051 
1665320051 
1852000051 

837631 
B38531 
639631 

63 
7653900050 
32920000'.9- 
7736200050 

4773400050 
4444200050 
8065400050 

C230000049- 
7077800050 
1020520051 

2469000050- 
6913200060 
7571600050 

847531 
848531 
849631 

90 
79650000'-9 
2<i7a0O0O50- 
1770000050 

95 

1593000050- 
8850000048- 
2743500050 

DELIA 
PER   CENI 

3982500050- 
1239000050 
5354250050 

PRtSiURE 
RADIUS 

3717000050- 
1371750050 
13/1750050 

857531 
868631 
869631 

PER  CENI 
CHORO p; 0*( 1201», 

D  E  G 
30.1 120)1; 

R  E  E  S 
60M 120IIC 90»! 1201P; 

2 
0 1028805052 

9615000050 
6871.725051 

7211250051 
3653700051 
9518850051 

4154450051 
6826650051 
8557350051 

1923000051 
6730500051 
9999600051 

967631 
968631 
969631 

9 
9090550051 
9569000050 
".688810051 

6554765051 
3253460051 
5262950051 

325346005. 
5741400051 
4210360051 

138/505051 
4784500051 
6741400051 

977631 
978631 
979631 

17 
62103'.0051 
7B9"i500050 
3263060051 

6210)40051 
3368320051 
3684100051 

3684100051 
3684100051 
24209B0051 

1789420051 
3052540051 
4105140051 

987631 
988631 
989631 

23 
".12'.000051 
1031000050 
2422850051 

7088125051 
4020900051 
2732150051 

3969350051 
2629050051 
1546500051 

5412750050 
2422850051 
3041450051 

997631 
998631 
999631 

3* 
1007631 
1008631 
1009631 

63 
6151200050 
6990000049 
7269600050 

2376600050 
4 753200050 
8248200050 

2306700050- 
73395000 50 
8388000050 

1637B00050- 
6860200050 
5452200060 

1017631 
1018631 
1019631 

90 
8700000049- 

1261500050 

1609500050- 
5655000049 
1522500050 

2153250050- 
1174600050 
4632750050 

1457250050- 
1131000050 
4567600049 

1027631 
102S631 
1029631 

292 c 



> 

> 

1.0 

BLADE 
PER        CtNl 

LUAUINu 
RADIUS 

K 0*1 12011. 
D        t     0 
)0H 1201K 

H   t         t    5 
60*1 12011. 90*1 12011«. 

Ü 

1 
2 

62i600Jail 

}91 U993l)l 

1030)50352 
201'iiil6U52 
2'.561«0951 

1070952052 
1609700152 
10191.39351 

11 130/0052 
010/559751 
540/072951 

17031 
18031 
19031 

55 
ULAOf 
PER        CENI 

LOADING 
RADIUS 

K; OM IJOiS 

1)        [     (j 
30*1120IK 

R   t        E   5 
60*1 120IIC 90*1 12011; 

ü 
1 
2 

U12590I52 
2^b6^ibb5<-■ 
1 19i.599,)52 

230l67'i052 
2/50Mä/252 
91.33736/51 

2103536552 
^6)13021.52 
0302251.661 

1922780/52 
1/92103652 
1224894052 

27031 
28031 
29031 

IS 
8LAD1 
PER         CtNl 

LOADING 
RADIU5 

K OH UOlK 
D        t     0 
30.1 1201«; 

H   t        t   S 
60*1 12011. 90*( 120) 1; 

0 

2 

JltI!)122 152 
1762 751)52 
;05'4510''52 

33511.62552 
26 3 7 707052 
203id73b52 

2610690052 
29/9936052 
1010091/52 

1940010952 
2442121452 
2030595352 

37031 
30031 
39031 

«5 
BLADE 
PER        CENI 

LOADING 
RADIUS 

f. OH I20l' 
D        i     0 
30»{ 12011. 

H   t         f    5 
öo>i uom 90*1 WOUC 

0 
1 
2 

^ae'.ji 352 
1 l<iflO«2052 
252n30'.52 

306/115052 
231293/652 
2 /56753152 

201.0550252 
32141.1. 7152 
2612299/52 

1776762352 
2703153962 
2998561552 

47031 
48031 
49031 

90 
BLAOt 
PER         CtNl 

LOADING 
KADlUb 

; 0<l 120H 
D        E     0 
30*1 12011; 

K   t         t    S 
60*1 120)1; 90*1 12011; 

0 
i 
i 

4037909/52 
0569259951 
268'.30B252 

3 /Ü1000O52 
2052l6'./52 
1033021.052 

2915339/52 
2973i.7i.252 
2419227252 

1002188952 
2/54240052 
3079226352 

57031 
68031 
59031 

95 
BLADE 
PEP        CtNl 

LOADING 
RADIUS 

ÜM WOIH 
D        t      u 
30.112011 

R   t        t   S 
60*! 120 11. 90*1 12011; 

0 
1 
2 

366S399752 
3'.52247051 
2 396531<i52 

336553*1.52 
20913)5952 
202330535,? 

1560502062 
2611000552 
<■ 36090 )952 

4550034661 
2339123362 
2706090252 

67031 
68031 
69031 

> 

> 
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BLAOE 

0 
LOAUlNG 
M IHUTH 

1 A1JI 

ibü 
Ll)A(JINb 
A/IHUIH 

PU( INCH 

1.0 
55 
75 
85 
90 
95 

BLAOE LOADING 
30 AZIMUTH 

I>^b6ü0 3«51 40 
IBiibVOli-' 51 
libbl2ii,>t n 
Wäätillibi B5 
■•03790975^ 90 
366039975^ 95 

BLAOe LOAOiNG 
210 AZIHUIH 

1609708152 
2631302". 52 

2979936B52 
3214647352 
2973474252 

2611800562 

HfcH   II.CH 

40 
55 
75 
85 
90 
95 

BLADE LOADING 
60 A2IHUIH 

1030358352 40 
2301674052 35 
3351462552 75 
3887115052 85 
37B1000852 9 0 
3365534452 9 5 

BLADt LOADING 
240 A2IHUIM 

8107559751 
1792103652 
2442121452 
2703153952 
2754240052 
2339123352 

PtB INCH PER INCH 

40 
55 
75 
85 
90 
95 

BLADE 
90 

LOADING 
AZIHUIH 

1078952052 
2183536552 
2610690852 
2840550252 
2915339/52 
1568502852 

4 0 

55 
75 

85 
9 0 
9 5 

BLAOt 

270 
LOADING 
A2IHUIH 

3911499351 
U94599552 
2054510452 
2527730452 
2684308252 
2396531452 € 
PER INCH 

40 
55 
75 
85 
90 
95 

BLAOE LOADING 
120 AZIHUIH 

1113070052 40 
1922780752 55 
19:>06i0-r52 75 
1776752352 85 
1882188952 90 
4550834651 95 

BLADE LOADING 
300 AZIHUIH 

2456180951 
9433736751 
2037873852 
2756753152 
3033824052 
2823305352 

PER INCH 

40 
55 
75 
85 
90 
95 

BLAOE LOAOING 
150 AZIHUIH 

40 
55 
75 
85 
90 
9 5 

1 305585652 40 
2266?55552 55 
1 762751352 75 
1 14B042052 85 
6569259951 90 
3452247051 9 5 

BLADE LOADING 
330 AZIHUTH 

PtR   INCH SPAN 

<014416B52 40 
2750887252 55 
2637707052 75 
2312937652 85 
2052164752 90 
2091335952 95 

1819439351 

B302254551 

1H1B091752 

2612299752 
2419227252 
2380963952 

PER INCH 

5407872951 

1224894052 
2030595352 
2998561552 
3079226352 
2766690252 

f 
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1» 

BLADE 
PER CtM 

LUAUIMO 
KAÜlUb 

COEF 
STEADY 

1 
2 
3 

COSINE 
912328B351 

265993B0il 
91377992i0- 
1382958310- 

S1NE 

5I.713/M51 
lObbUS'i'.Sl- 
1376300051 
lOOii'-im- 

MAX 

6669185851 
2661B3'.a51 
1652027751 
1015010651 

PSI 

12'.a755353 
1691747753 
1.119391852 
65511226452 

1933H14B550-      2'<21861550 i09a973i.50        2572029662 

70031 
71031 
72031 
73031 
7<i031 
7503) 

BLADE 
PER        CENT 

LOADING 
RADIUS 

COEF 
STEADY 

1 
2 
3 
« 
5 

COSINE 
1821185352 
3204176751- 
3950678851 
61936'i'i350- 
63267500''9 
27001'<5050- 

SINl 

6828(88351 
5768473)50 
I 760261B51 
2362201750- 
1714899/50- 

MAX 

;543149I51 
40004B6351 
1U6604 /751 
2445460050 
1198697250 

Pil 

1151367353 
4146312751 
3646163262 
7124844852 
4248404152 

80031 
81031 
B2031 
83031 
84031 
85031 

BLADE 
PER       CENI 

LOADING 
RADIUS 

COEF 
STEADY 

1 
2 
3 

COSINE 
2402639562 
1254474061 
51.57166561 
7106666760- 
1282966351 

SINE 

1824B42061 
3m9)40351 
2689194 761 
6906966/49 

MAX 

2214442061 
6320796051 
2/81486051 
1284326451 

P5I 

6549371362 
1616170552 
349336055^ 
6690302750 

3820163360   J79039B360   5381520960   89651B3761 

90031 
91031 
92031 
93031 
94031 
95031 

I . COEF 
STEADY 

2 
3 
4 
5 

COSINE        SINE 
2730681352 
6469051261 2600008561- 
6760240B51 4166604561 
1672163051- 2463B99351 

BLADE 
PER   CENI 

MAX 

2036649851 
7202750049        4439046750 

LOADING 
RADIUS 

PSI 

6181016961 3322<:8666j 
7941123961 1582358852 
2977733361 4138774262 

4761121760-     2090369261 8671564552 
97102650        .61567145 

100031 
101031 
102031 
103031 
104031 
106031 

BLADE 
PER        CENI 

LOADING 
RADIUS 

\) 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
2689152452 
6399606251 
5984641361 
1648158861- 
2926968261 

SINE 

4129837051- 
5668633061 
191BB93061 
1616066751- 

HAX 

7616463451 
6^43138451 
2466661951 
334 3472951 

PSI 

3271647763 
2172333052 
4296550652 
8277390752 

4707365050        2906663350        6631861350        6336901261 

110031 
1U031 
112031 
113031 
114031 
115031 

BLADE 
PER       CENT 

LOADING 
RADIUS 

COEF 
STEADY 

1 
2 
3 
4 
6 

COSINE 
2236059652 
6252883061 
8246050761 
2518826750- 
1535876751 

SINE 

7804841551- 
2980941351 
4498466861 
69623/1(50- 

HAX 

9407886651 
8768315951 
4605515251 
1647186851 

PSI 

3039416953 
9937443751 
3106827452 
8470397352 

2819990060   4622001760   5414366450   1172233462 

120031 
121031 
122031 
123031 
124031 
125031 
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POSITIUN IHMUSI 

0 I.2<I315585'I 

30 468664025't 
60 381',270B5'i 
90 29600B985'. 

120 286249974'. 

150 '.'.89191751. 

180 ".6966'. 16 5'. 
210 3'i62789i.5'. 

2<.0 275200'.15'. 
270 2691096554 
300 23'.7969'.5'. 
330 30405 14051. 

HARMONIC ANALYSIS 

COSINE SINE MAX PSI 
36039053i'i 
6238715052- «1951342853 4990492253 9718146252 
8733007253 285U31753 9186733853 9041241451 
1668700853- '.005691,55 3 4339556853 3753824352 
l'i38'.09753 1062<.40253- 1788239853 8088740952 
2515266751 3995200052 4003109952 1727951552 

€ 
6031 

306031 
60603! 
906031 

1206031 

1506031 
1806031 

2106031 
2406031 
2706031 
3006031 
3306031 

COEF 
STEADY 3503905354 130031 

1 6238715052- 4951342853 4990492253 9718145252 131031 
2 8733007253 285U31753 9186733853 904:241451 132031 
3 1668700853- 4005694553 4339556853 5763824352 133031 
4 1438409753 1062440253- 1788239863 8088740962 134031 
5 2615266751 3995200062 4003109962 1727951652 135031 

€ 

t 
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PER   CENT 
RADIUS 

28 

I 
BEAM       BENO     .2BII 

> 15 
COEF 

SfEADr 

1 
2 
3 

UEAM UENDING 
RED BLADE 

D        E        0 R     E     E     S 
< 0*1 1201K 30+1 1201«: 60t| 120 I«. 90+I120IK 

0 <.85710005i. 2442600064- 6700600054- 6700600054- 217231 
852550005'.- 1460650066- 1766000055- 1156700056- 218231 
120730005'. 1550236066 1 /93556056 1680650055 219231 

205357505'. 1788600054 3312000063- 3245926064- 227231 
280'i3O0O5'.- 3334250054- 3687550064- 2274350054- 226231 
231655005". 7068100054 6556150064 3378450054 229231 

6005000053 1386500054 4802600063- 4213760064- 237231 
3'i2775005'.- 362600005'.- 3133000054- 2543600054- 236231 
168125006'. 5120000054 4630500054 2076000053 239231 

22K000053 1380600054 2340000063- 4963600064- 247231 
'i37'.00005'.- 3049200064- 2966400054- 2652400054- 248231 
I8?7'.0005'. 5148000054 4899600054 8650000063- 249231 

377560005'.- 2061520054- 2913560054- 6923920054- 257231 
74'iB6'.005'.- 4526200064- 6499680064- 6424720054- 256231 
103966005'.- 2858360054 2071260054 3063480054- 259231 

632209005'.- 1900210054- 3183'16054- 7577420064- 267231 
8005155054- 4736816054- 62942.6064- 5905365064- 269231 
151136005'.- 2643760054 8996103053 3416725064- 269231 

7300500054- 4368600054- 5178675054- 6606150054- 277231 
5641776054- 4137350054- 5911600064- 6767600054- 278231 
2748650054- 1069000063 2440060054- 4464525064- 279231 

3/35000054- 2120000064- 2357600054- 2215000054- 287231 
1650000054- 1076000054- 1930000054- 1930000054- 288231 
»600000063- 6000000053- 

D       E       G 

1122500064- 

R     E     E     S 

2310000054- 289231 

K 0+1120IK 30*1120IK 60*11201K 90*1 120K 
0 9746000054- 6321250064- 1227000064 1428725055 717431 

1 1417750056 9458260064 1407000064- 7772500054- 718431 1 9418750064- 6566260054- 5577500064- 7443260064- 719431 

0 I3978OO064- 1564260054- 3096620054 7424580064 727431 
1 5926440054 2680470054 1698460054 6494100053 726431 
2 6655000053- 

HARMONIC 

2896940054- 

ANALYSIS 

1564260054- 1697160054- 729431 

RED     BLADE BEAM BENDING 
RADIUS 

COSINE SINE MAX P5I 
1073825054- 290231 
1100'.31355 1043543155- 1616552455 3166199363 291231 
'.99312936'.- 4346127364- 6619680054 1106165153 292231 
6589933353 1520768363 6763132253 4331578961 293231 
7603580052 4389916752- 8779651862 6260001652 294231 
".097588353- 5139689763- 6573175863 4628732152 296231 

> 

26 

COif 
STEADY 

1 

2 
3 

4 
5 

PER   CENT RADIUS 
COSINE 

6256541753 
3071676564 
1427920754- 

1619284253- 

7360426752- 
3906605052- 

SINE 

3676961764- 

3314642253- 
1280713254 

1784809553 

2093352053- 

MAX 

4791096964 

1466887454 

1290909454 
1930622653 

2129658753 

PS1 

3096739453 

9633433152 

3240200952 
2810272652 

6188478952 

300231 
301231 

302231 

303231 
304231 
305231 

36 

COEF 
STEAOy 

1 
2 
3 
4 

5 

RADIUS 
COSINE 

3165000063- 
2211442854 

1138061964- 

3436744753- 
9006236652- 

6190933350- 

SINE 

2999910364- 

3261666353 
1568376554 

2978046255 
7868994362- 

MAX 

3726921164 
I 183879054 

1626172754 
3111250953 

7669421162 

PSI 

3063966253 

6200369652 
3407190062 
2670660662 

5388057362 

310231 
311231 
312231 

313231 
314231 

315231 

45 
COEF 

STEADY 

1 
2 

3 

RADIUS 
COSINE 

4546000053- 
2012534654 

1093649254- 

3181963554- 
5567283353 

3765011854 
1226744754 

3023124663 

7653150362 
6623994753- 1973400564 2081605654 3616501652 

1628496853- 2330475053 2962160653 3202946762 
2437642053   1045831753   2652620053   4644197251 

320231 
321231 

322231 
323231 
324231 
325231 
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60 
COEF 

STEADY 
1 
2 
3 

RED     BLADE 
RADIUS 

COSINE 
31i.'i686ri'i- 
16223660^ 
13'i615i6i'.- 
9869730353- 
190S2330B3- 
22>.64'ilim 

SINE 

311S66135'.- 
22)UOO'<0'J3 

19i.B9602S'4 
1893'.22 I'l 1- 
1 ;3'.8063bi 

MA» 

3S127i09t.', 
l36i43058S'i 

2686068253 
2851,179853 

PSI 

2975066053 
a53218<i552 
3895270652 
5620546752 
7'.66301051 

330231 
331231 
332231 
333231 
33't231 
335231 

65 
COEF 

STEADY 
1 
2 
3 
li 
5 

RADIUS 
COSINE 

3675958354- 
153365975'. 
USSBllOS«- 
10*3<H394'i- 
'.115330253- 
4161644751- 

SINE 

3039893254- 
39U4919753 
2184041054 
2974662853- 
1334343152 

MA« 

3404858754 
1546068254 
2420465054 
5077B50153 
1398422852 

PS1 

296/714553 
8253184452 
3051196452 
5396506652 
214B241652 

340231 
341231 
342231 
343231 
344231 
345231 

80 
COEF 

STEADY 
1 

3 
') 

'5 

RADIUS 
COSINE 
4539172954- 
1682745052 ■ 
1346909654- 
3600333253- 
3889648853- 
3174907353- 

SINE 

1786921254- 
1948738553- 
1407987354 
2394167053- 
1611168653- 

HAX 

1 /87000454 
1360934054 
1453290154 
4567428653 
3560323253 

PS i 

2694604753 
9411628352 
347B120862 
5290331152 
4138128252 

350231 
351231 
1)52231 
353231 
354231 
35523:1 

92.5 
COEF 

STEADY 
1 
2 
3 
4 
5 

RADIUS 
COSINE 
1827083354- 
5856810753- 
5937497053- 
1425000753- 
2929166853- 
1 K3192353- 

S1NE 

4426128353- 
1919689853- 
4433332253 
1333333347- 
7844588352 

HARMONIC 

MA» 

7341174653 
6240118653 
4656722153 
2929166853 
1911568853 

ANALYSIS 

PSI 

2170792053 
9895843552 
3593963652 
4500000852 
3115432952 

360231 
341231 
362231 
343231 
344211 
345211 

I 

WH. BEAM  BEND  .15R 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
1425291754- 
4667996054- 
4353417354- 
1280409853 
5670430353 
3694571753 

SINE 

9226115754 
5037453254- 
7499590053- 
1900932253- 
4501753353 

MAX 

1033979755 
6657940954 
7606107553 
5980576853 
5823713853 

PSI 

1168373453 
1145830553 
9322957952 
8536675352 
1012488252 

750431 
751431 
762431 
763431 
764431 
755431 

I 

WH. 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
9742550053 
1827538254- 
1290065354- 
1387163753 
2080755053 
1906829753 

SINE 

3510.189264 
4805284353- 
1359423554- 
4805273352 
2906474053 

HA» 

3957439154 
1376653954 
1346482554 
2135520553 
3476146053 

PSI 

1175032153 
1002147863 
9194210862 
3250962251 
1134652162 

760431 
761431 
762431 
763431 
764431 
76S431 

1 
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CHORD 
RED 

BENDING 
BLADE 

PER CENT 
iADIUS K 0*1120 IK 

DEC 

30fll20U 
R  E  t  S 
60H 120IK 90»! 120111 

15 
0 1078000056 

2560250055 
7815500065 

6198500055 
2695000064 
6466000055 

4/16250056 
4042500065 
8624000065 

6196500056 
7615500056 
1168650056 

67131 
68131 
69131 

28 
9639100066 
2736076056 
671P700056 

5122860055 
105990005t, 
6006100065 

3974626055 
4062950055 
7949260055 

60U6100055 
7419300055 
9692400055 

77131 
7H131 
79131 

60 
4329170056 
1496787555 
2763300065 

23027.50055 
1266512565 
2579080065 

1657960055 
2266696055 
3592290055 

3131740055 
3636345055 
3776510055 

87131 
SS131 
69131 

80 
2163610065 
1175875065 
1693260056 

1552155065 
1175875065 
1646226056 

1128840065 
1434567556 
2116576056 

1787330056 
1928435055 
1857882555 

97131 
98131 
99131 

m,    CHORD BEND .15R 0 
1 
2 

32U0200055 
9076220056 
45922ö005:i 

765)800055 
1267410056 
56856600 55 

/216440056 
1104334056 
2405460055 

6123040055 
6123040055 
4373600054- 

737431 
738431 
73943! 

WH.  CHORD bENI) .IHR 0 

2 

3455280056 
7990335055 
4031160056 

HARMONIC 

6982645055 
1022187056 
5470860055 

ANALYSIS 

6334660055 
6926140065 
2961365055 

6614830065 
54V0860056 
7196500064 

747431 
748431 
749431 

15 
COEF 

STEAOr 

PER CENT 
RED  BLADE 

RADIUS 
COSINE 

6423083365 
2770321255 
5389992054 
62ee3<.00 5'i 
'.'19166275'. 
30'.0366763- 

CHORD 

SINE 

2445461056- 
6056866064 
2U1082665- 
U66978364 
1996467764 

BENDINU 

MA« 

3696275065 
7390798254 
2202748655 
4640783654 
2019506254 

PSI 

3165637853 
2158679262 
9:52912252 
3641003051 
1973176352 

100131 
101131 
102131 
103131 
104131 
106131 

2a 
COEF 

STEADY 

PER CENT RADIUS 
COSINE 
5873612555 
2062180555 
^ 16240 75'. 
5005090054 
5299498654 
1753866754 

SINE 

2074 787066- 
2294750354 
1854824255- 
2294759554 
2r99631254 

MAX 

2926291455 
4976862564 
1921166955 
5774996354 
2813258964 

PSI 

3148254153 
1372656062 
9503370952 
5863327751 
1026660852 

110131 
111131 
112131 
113131 
114131 
115131 

60 PER CENT RADIUS 
COEF COSINE SINE MAX PSI 

STEADY 2732596856 
6974379654 6903546554- 9129740964 3108731653 
2686637554 3323731753 2707019754 3526342461 
1803S23654 7330417064- 7649092154 9460811052 
3415746354 2260142364 4096798664 6372966361 
2684176354 2336429754 3483602754 6423527651 

80 PER CENT RADIUS 
COEF COSINE SINE MAX PSI 

STEADY 1638366956 
1969916354 2819163054- 3439238754 3049441053 
6075331563 3394433352- 6084806953 1 /64010453 
5679391753 1998965354- 2063654264 9546320362 
1195473854 1323840854 1763736454 1197921852 
1087361254 1525723054 

HARMONIC 

1673546654 

ANALYSIS 

1090461362 

120131 
121131 
122131 
123131 
124131 
125131 

130131 
131131 
132131 
133131 
134131 
135131 

WH.  CHORD BEND .15R 

COEF COSINE SINE MAX PSI 

STEADY 6277938355 
3288084366- 2626204355 4206140655 1413655253 
6378161354 2640738864 6962172964 1200374352 
6195927354- 2350610355 2431091255 3492180552 
2651281254 1693625764 3177359354 9146659951 
2610942753 5671386563- 6243528453 5694399652 

WH.  CHORD BEND .28» 

COEF COSINE SINE MAX PSI 
STEADY 56808163S5 

2293067855- 2001596355 3043773355 1388825953 
3899192754 1350720554 4126506554 9553329361 
4559044354- 1811622655 1668107655 3470849062 
1859625064 3013142554 3540795554 1457957852 
1354421853 1179904354- 1167652654 5530967452 

770431 
771431 
772431 
773431 
774431 
775431 

780431 
761431 
762431 
763431 
764431 
763431 

J 299 



U   t   u n  t  t   b 
1 \20lK. 10*1 I^Oli 6Ü*( i ^0 U ''0* ( WÜI f. 

iibOOJOOii.- ^UlbOOi'.- 61 /7ÖOO05I.- 4 321'.600J'.- 487331 
't3?'t'i600H- bbbQOznOi',- (:0''4 7005'.- 2'.711I

,005'.- 488331 

MWbOOi'i- 5^6O020O&'t- i32«600b'.- 30089000^- 489331 

1 7'i90i.005'4- JB530OOO5I.- -(,92I)08005i.- 19;B08005<.- 497331 

IbllbBOOH- 1<!1 ?2e00i»- 12933600i''- 3043200053- 490331 

15216O00il- 1 "11552006«- ^6628O00i3- 1293360054- 499331 

COEF COSINE                      SINt MAX Pil 
STEADY 476205425-.- 560331 

1 5U1208053- 1125204654- W35851954 24557022J3 561331 
2 6692612753- 1000000047 6692612/53 8999999952 562331 
3 1081114454 1441457254- 1801858454 1022899653 563331 

.. 8751891853- 3566756553- 9450766353 5054323252 564331 
5 2022300253 3014976553 (630396853 1122964152 565331 

COEF                     COSINE         SINE MAX PSI 
STEADY 1423330054- 570331 

1 5753916553- 8877949853- 1057948754 2370522053 571331 
2 3170131751 2690394253- 2690581053 1353375553 572331 

3 1648398553 3233400353- 3629338253 9900421452 573331 

4 1933701353- 8235896752 2101785153 3923254852 574331 
5 1823114053 2981746053 3494934353 1171147252 575331 

i 

i 

I 

300 



I RED BLADE    PITCH 

RED  BLADE     FLAP 

VERTICAL   ACCEL 

FORE- AFT   ACCEL 

LATERAL   ACCEL 

0 
OM 120U 

223!1700b2 
lOVBl 170!.2 
2 3^76^00^2 

D        E        ü 
30M 120IK 

lb526'.2552 
1287763052 
21U93V3552 

R     E     E     S 
60*1 120K 

1427527062 
1642996552 
2813520052 

90«1 120I1C 
1194587052 
1963289052 
2452463052 

867531 
863531 
869531 

1800800051- 
29792000bl 
2 128000050- 

8512000050- 
2660000051 
1S0Ö600051- 

8512000050 
2128000051 
2447200051- 

2340800051 
1223600051 
2340800051- 

877631 
678631 
879531 

1033495051 
1 173565051 
920Ö300050 

9878200050 
9756400050 
1033495051 

9177850050 
9086500050 
120(060051 

9766850050 
9056050050 
1079170051 

887531 
888531 
889631 

3172800050- 
297'.5OO05ü- 
'.2965000'.9- 

2941450050- 
3470250050- 
1751650050- 

1057600050- 
3635500050- 
2743150050- 

U56750060- 
135505OO50- 
3899900050- 

897631 
898631 
899531 

2399600050 
2028000050- 

HARMOMC 

9464000049- 
1960400050 
1352000049- 

ANALTilS 

3380000049- 
2366000050 
1892800050- 

4056000049- 
7098000049- 
1487200050 

907531 
908531 
909531 

» 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
1925921652 
3181091251 
3261476750- 
3785245050- 
4610260050 
1563045050 

SINE 

7603621361- 
5883866/49- 
5623530050 
2773838350 
6219150049 

MAX 

8242232651 
3304285150 
6945616050 
6380414650 
1516440550 

2927027553 
9512861952 
4100784362 
7768449651 
4842412051 

910531 
911631 
912531 
913631 
914531 
916631 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
2261000050 
2040941351- 
7536675049- 
7093315049 
1329971749- 
1608766748 

SINE 

1872242051 
2303641749 
2039335850- 
7678883348- 
1375250048- 

MAX 

2769608551 
7860877849 
2159176250 
1535733449 
2116469446 

PSI 

1374685353 
8150191852 
9639298262 
5250023462 
6389492562 

920631 
921531 
922531 
923631 
924531 
926631 

I 
VERTICAL   ACCEL 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
1010150051 
5015499249 
3425639249- 
1573260049 
2156866249- 

SINE 

1618526349- 
1015263350- 
5582633348 
5493858349 

MAX 

5270186949 
1071498850 
1669372649 
5902080249 

PSI 

3421148653 
1256774553 
6512324351 
2765869452 

3464800046-  563MI334B-  6616766148   4768466462 

930531 
931531 
932531 
933531 
93*531 
935531 

FORE- AFT   ACCEL 

) 

COEF 
STEADY 

1 
2 
3 

COSINE 
2362354250- 
2469252749- 
1021795250- 
1432164849 
4682095046- 
3350582849 

SINE 

1212763249- 
1054246650 
2919419549- 
1669627249- 
1267834849 

MAX 

2750996049 
1468164150 
3251785049 
I 734034349 
3682430749 

PSI 

2061576953 
6705220352 
9871031652 
6358376352 
4145261651 

940531 
941531 
942531 
943531 
944531 
946531 

LATERAL    ACCEL 

COEF 
STEADY 

1 
2 
3 

COSINE 
1464666749 
1137173649- 
1368616560 
3943331746 
9097628249 

SINE 

9365045046- 
2196375349- 
6449980048 
1253802650- 

MAX 

1473161649 
1405863660 
9 324607148 
1549105050 

PSI 

2194727253 
1756080153 
2166102162 
7649133952 

9116361748   4295050048   1007930349   5044367951 

950631 
961531 
952531 
953531 
954531 
956531 

) 301 



LIFT      LINK LOAD 
I, UM I 20 IK 
U        b-'>00)20i'1 

• '.a/13620V. 

JOtlIJOIK 

•ill ttt/O'i-. 
(>/<. J.i/iO'i'> 

R     E      t      'J 

OOH 1201». 
b2M69 7V.>ii 

I l'.UG-'2'ü>'t 

90«l120IK 
btOHOiii1. 
ili669 70i'. 
bl7()/010i'i 

1037631 
1038631 
1039631 

RI.    CYCLIC LOAD 0 lO'.OOOOO'j) 
1 Ibb^OOOOiJ- 
l l9b20000M 

'.26'.00U01) 
20aOCOOOS2 
i.'BBOOOO'r)- 

)9i20000'jl 
hJ^OOOOO^ 
lb6O0OO0!)3- 

176aOOÜOb3- 
ibibOOOObJ 
20liOO()OOb2 

101.7631 
10<.B631 
10'.9631 

LI.   CYCLIC LOAÜ u       ^".OSOOObJ- 
1 ^äUOOObj- 
2 mo'.eooos? 

".OSODOOObS- 
21'.520OObi 
laOdSOOObi- 

r)b]600(.b3 
nSliOOOOii- 
21fcaS000b3- 

Ib792000b3- 
3722'iOOOb3- 
270/200053 

10b7631 
10bB63! 
10b9631 

COLLECIlVt     LOAD 0 I190<.000b3 
1 39ii8O0O0b2- 
2 lbB72000b3- 

19fl<i0000b2 
16«6i.000b3- 
2JBOBOOOb3 

1 19ü,0O0b3- 
l2B96000bj 
396B0OO0b2 

176b6000b3 
".960000052- 
^BiOOUObS- 

1067631 
1068631 
1069631 

SIABlLlZtR BAH 0 1137^00051 
1 1602700051 
2 ".objOOOObl- 

27918000bl 
1034000050- 
3929200051- 

3929200051 
21 711.00051- 
2ÜBB400051- 

289'-200051 
3929200051- 
lOi'.OOOObl- 

1077631 
1078631 
1079631 

COEF 
STEADY 

I 
2 
3 
k 
5 

COSINt 
587211815«. 
2555434353 
6351434853- 
4721550051- 
4958420052 
1B34820052 

SINE 

6156466 751- 
74a3946B53- 
9445250051 
3966906 353 
5b2319B3b2- 

MAX 

2bb6175853 
9615813053 
1055963052 
899777505( 
58199.89952 

PSI 

5586199253 
1148397953 
3885327952 
20(1882252 
5)67532452 

1080631 
1081631 
1082631 
1083631 
1084631 
1085631 

RT. CYCLIC    LOAD 

COEF 
STEADY 

1 
2 
3 

COSINt 
5753333352 
1830775552 
1248000)53 
bl999767bl 
1473333553- 
2/07728551- 

SINE 

1323225152 
2671977253 
3466650 351 
540'997352- 
162344B552 

MAA 

225890/652 
2949062053 
6249593751 
1569313153 
1645874552 

PSI 

3585818352 
3248206652 
1123002052 
5001559952 
1989382652 

1090631 
1091631 
1092631 
1093631 
1094631 
1095631 

LT. CYCLIC    LOAD 

COEF 
STEADY 

1 
2 
3 

COSINE 
8084000052- 
1272373752- 
17B599B352 
'520018351- 
4606010252- 
1923629752- 

SINE 

I 190062852- 
66/5326052- 
1880002552- 
2979473753- 
4 380666 751 

MAX 

1 /421780b2 
69101206b2 
202482b0b2 
30148660b3 
1972879552 

PSI 

2230ob5153 
1424893953 
8273286052 
6530303152 
3343417452 

1100631 
1101631 
1102631 
1103631 
1104631 
1105631 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
8266666/50- 
1399398052 
3802664052- 
2149330852- 
1669867053 
2539338351 

SINE 

7380666 /51- 
8590V7335I 
2645333852 
8877337252 
40/3941 /51 

MAX 

1562105352 
3896499852 
1401432852 
18911/0853 
4600^45651 

PSI 

3321920653 
8363473652 
4303127552 
6998995251 
1161284052 

1110631 
1111631 
1112631 
1113631 
1114631 
1U5631 

COEF 
STEADY 

1 
2 
3 

COSINE 
5126916750- 
17448313M 
3877489249- 
163/170850- 
4306078348- 
'328610249 

SINE 

3633133851 
5223568049 
13/8663850 
5223611749- 
8306 725049- 

HAX 

4010396651 
650542/349 
2140)36950 
5241346649 
I 10 '746450 

PSI 

6434711452 
6329337652 
4663307562 
6632132652 
6228407152 

1120631 
1121631 
1122631 
1123631 
1124631 
1125631 

302 
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f.             UM120IK 30H I201H 00»!120)K 90*1 12011!. 
0        iO'^'iOOO'.') 9862500049 160 //5005O i ;i ioooo5o 447331 
i      a'j^oooo'.'j 7175000048 ■.2 7/500049 1091-,00050 448331 
i      usiboocio 1681500050 9 145000049 1 160000049 449331 

a     990000001.9 1470000050 1515000050 1275000050 457331 
1        750O000049 2100000049 1020000050 1560000050 458331 
2        1380000050 1140000050 6600000049 1200000049 459331 

0        7^00000048 6000000049- 9300000049- 4800000049- 467331 
1        450O0O004B 6 300000049 1200000049- 6900000049- 468331 
2        1005000050- 4500000049- 1200000049 '800000049 469331 

0        7625000049 7625000048 5795U00049- 5490000049- 477331 
1        152500004« 8540000049 /6<:5ö000H9 9150000048- 478331 
2        filOOOOC049- 5642500049- 8845000049 479331 

HARM0N1C ANALYSIS 

COEF 
STEADY 

1 
2 
3 

COSINE 
9550625049 
2941 183248- 
6748124549- 
1720915748- 
7743764348 
123796)048- 

SINE 

2653571848- 
4917942249 
2949990548- 
532245604» 
1 ! 7858' 748 

3961313^48 
8350050249 
3415208B48 
939651134B 

1 7092 15148 

2220571853 
7195797152 
7991457852 
8625395051 
2/28149952 

520331 
521331 
522331 
523331 
524331 
525331 

I 
COEF 

STEADY 
1 
2 
3 
4 

5 

COSINE 
1007500050 
2723081)48- 
1462499649- 
12499880'.»- 
9875016246 

SINE 

5497604 748 
604Ü527549 
2249993248- 
1753702349 

613504924» 
6215052549 
(573895848 
2012618049 

PS1 

1163502153 
5180512052 
»031518552 
1515408552 

2473103846       99/5941047-     266672/748        6760639652 

530331 
531331 
532331 
533331 
534331 
535331 

I   f PYLON 

I 

I 

COEF 
STEADY 

2 
3 
4 
5 

COSINE 
2167500049- 
7964110848 
3049998249 
749995334/ 
2500009248- 
1035882048 

SINE 

1000001346- 
6928203/49- 
4999986/4/- 
8660255548- 
1000001246- 

MAK 

8026647146 
7569841249 
9013832047 
90138821-46 
1439810448 

P5I 

3526432053 
1466802553 
1087699553 
6 34/446052 
6320193852 

540331 
541331 
542331 
543331 
544331 
545331 

L   A PYLON 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
8006250048 
298856324» 
6b11665049 
254172584/- 
2287491746 
2734416046- 

SINE 

2058263/4» 
42/022/349- 
2033333)4» 
/924132040- 
/3/569334/ 

| 120IK 

MAA 

)ö2»784b4ö 
»039503849 
204915/94» 
»24 /695d4ö 
2B32145946' 

0       E       u 
)0»l120IK 

PSI 

3455552952 
1639582253 
)2J7506252 
7152551452 
3298091252 

k     1      E      S 
60»!120IK 90»1120IK 

550331 
551331 
552331 
553331 
554331 
555331 

BFO PITCH LINK 0 
1 
2 

5013000053- 
2785000052- 
4/34500053 

6684000053- 
6962500052- 
5291500053- 

2506500053- 
41 7/500053- 
5648500053- 

1392500053- 
1114000053 
8355000052 

507331 
508331 
509331 

WHITE PITCH LINK 0 

1 
2 

1749600053- 
4374000053- 
3061800053- 

HAHM0N1C 

1 16640005) 
B/46000052 
3790600053- 

ANALYSIS 

3207600053 
2916000053- 
2041200053- 

4611400053- 
5248800053- 
1166400053- 

517331 
518331 
519331 

RED PI fen LINK 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
2100)54253- 
2111286853- 
5453961352- 
1995916253 
1868272353- 
3023776552- 

SINE 

3688336052- 
3818813552 
2214/92353- 
2029999553- 
1 1)542/852 

MAX 

2143263553 
6658005052 
2974019353 
2/59865653 
3229925952 

PS1 

1699093453 
7250032752 
1040511253 
5664391652 
318837/052 

590331 
591331 
582331 
583331 
584331 
595331 

<WIIt PITCH LINK 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
1992600053- 
1542582653 
8140505052 
1239300453- 
132435015)- 
2/99166/52 

SINE 

1 102799053 
39984)6352 
1579499853 
1494154153- 
)3598a8851- 

M4K 

1896240353 
90694/1652 
200/656653 
1996597053 
2819259252 

PSI 

3556113952 
1307962652 
42/0009952 
5711192252 
70O3108652 

590331 
591331 
592331 
593331 
594331 
595331 

I 303 



> 

IBM TAB NO, 5 

■ TYPE I STEADY STATE CONDITION NO, 42 

HOVER OUT OF GROUND EFFECT 

> 

) 

I 305 



ff«  rfm 
CHORD 

PER   CENI 

CHORD 

PER   CENI 

CHORD 

DEL IA PRtaSulU 

".0 PER   UNI 

1)   t   C, 

RAD1J6 

P  E  1  5 
< OH 1201«: ion i?0)i; bOt1I201K 90*1 1201»; 

0 ^".b /600')l ssioaioo-ti /22Ö216011 2106400061 17142 
1 ^OJi2200,)l 20/0310011 .■140-.90011 20/0310061 18142 
2 ['UVIbOO'jl 102'.6H0011 19 W406061 20/0310061 19142 

0 1 163i^00i>l 10 'o^oOO'-l 981 /20Ü050 1027170061 27142 
i '('19900001)0 lOSmOOIl 10 /262006! 9111 7200050 2B142 
2 avsjy looübo 8908200010 981 /200010 1108930061 29142 

Ü o.ioünooo-'O 1880000010 1640000010 5620000060 37142 
1 iioononobo 5280000010 664 0000060 5640000050 33142 
J bO'.oooon'iO '49J0000010 1400000060 5640000060 39142 

0 23/0600050 2'iHiOOOiO ^282800050 2161100060 47142 
1 20o3i000')0 2238900010 2326/00010 2196000050 48142 
2 [«SiOOOiO 2019i.000'>0 2191000010 2238900050 49142 

0 lO19 7OOO'.0 91 /9Q00iJ'*9 92 70000049 896 1000049 57142 
1 92 /OOOOO^'* 98880000-.9 1050600010 9116600049 58142 
2 ao '*.0000^9 B6V000049 

DEL I A 

1004^60010 

PRE 66URt 

9/33500049 59142 

^b PER   CtNI 

DEO 

RAOIU;. 

H  E  E  6 

' OM 1?0.H iOM 120U 60M 120IK 90t ( 1201/. 

Ü '.Slbö'.OOll '.'.69760011 4331620011 4065040051 147242 
3870 .'JOObl 3/786600'JI 1870/20011 3962880061 148242 
37;a',6oo')i 39378'.00: I 1939890051 4101120051 149242 

2voasooobi 26633100li ^863310011 2668826051 157242 
^•»vOöbOO^l 2-.99/100

,
J1 25yU66006l ^636100011 158242 

2'J22<I 7i05l i'ülba^lO' 1 .:     '     5/6061 2/7^460051 159242 

20I'>2200''1 /O 11220011 JOOH 1894860051 167242 
1 8*19 770011 1 /V.IOÜOii ,  .600061 1824680051 168242 
1 /b-iOOO^l 1869 7 70011 i/69190051 1694860011 169242 

Ub^SOOll 1 J868"0üil 1 iil2eo06l 1280160061 177242 

12B01600'il W. 4600011 W44Ö00011 1280160051 178242 

I2090'.003l 12a0160()M 1262380011 1351280051 179242 

I'*6b2000'3 1 m/ooooii 14 18800011 13/2800051 187242 
1i^b^OOO^l W9 3600011 1120000011 1346400061 188242 
i293tOOOvl 1 333200051 131 14Ü00 5 1 1399200051 189242 

'.t>3980OOi)0 ".680500010 49 16100010 4161400060 197242 

i.0JO35OO1d 4029300010 -./ 12800050 4192100010 198242 

3900600050 4273100010 4110/00060 ..396600060 199242 

20692'i00l)0 2002600010 19/1600010 1922400060 20/242 
ll^i«, 00010 1869000050 1869000010 184^3000^0 208242 
1702200050 10823100'5n 

our A 

1711100010 

PREISURI 

1775800060 209242 

T> PER   CfNl RAU1U6 

I OM l?Ol( 

D   E   & 

30.1 120 IK 

H  E  F  6 

60. 1 120U 90.1 1201'. 

Ü 6 79^4000^1 6603800011 6273610011 596/001051 377342 

5a'.90800'>l 11188/0011 1^8 1040061 1660400051 378342 

5a'.9oao05i 6/78326061 6166686061 6486875061 37934; 

■•Ot'VOOM 4021110061 18960^0061 38666 70051 387342 
) 7/09 JOObl 3116710011 134 /^30011 1643820061 18834? 

i6J26SbO'Jl )5l90oüü61 3813300051 3898040051 389342 

2'>'j69000il 24818/6061 ^366030051 ^194966051 397342 

2159160011 1960290061 18/1060011 2059725061 398342 

2 119l600'il 2102 140061 23164 16061 ^360030051 399342 

^l/aOMOII 2639180061 2^61410061 ^2oOO8005 1 40 7 342 

^280080011 21246^0061 ^020980061 2^02360051 408)42 

22023,)0051 21 /6440011 ^422686011 2461450051 409342 

1619570011 1662660061 14/7320061 1377885051 417342 

1J92090051 U64?..6011 1210040061 1363680051 418342 

I 3312/0011 1 306860011 14031 11051 1634140051 419342 

70'>10000,J0 6986900060 66 38200060 6113600050 427342 

6113600010 1/69000010 5961300060 6089100060 428342 

63')i9000'.0 6113600050 63//960010 69.72800050 4^9342 

U91000010 1491000010 149.000060 1349000060 437342 

1 3t»9000010 1166/60010 1 ))1210010 1 '49000060 438342 

UliKIOOSO 143/'60010 11/9/10050 1644260050 439342 

<[ 

f 

c 

i 
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PER  CLNI 
CHOHO 

> 

ll'l 
HE I I A 
PEK        CENI 

Pktssum 
RABIUi 

f. OH 12011. 
U        L         u 
30H 1201«. 

l(     E      L      j 
60H 12ÜIF. 90» ( 1201*. 

0 
6659200051 
/^OUOOil 

(80106ÜU51 
6)0 72'.0051 
6971160051 

/[labI5C51 
5892290051 
01 /1.515051 

68881 /ÜÜ51 
6639200051 
/b01060051 

607442 
608442 
609442 

/Jöösaooil 
6ri3'.ioo,ji 
6666 /bOOt- 1 

;^809aOÜ5l 
586ö/i.0051 
6.00080051 

6 /VJ61.0051 
5511180051 
/555650O51 

61.00080051 
61331.10051 
/20OO90O5 1 

617442 
618442 
619442 

tiöU^ö/OObl 
■.avJoiiObi 
'^052<.OObi 

5021650051 
■.657320051 
1.965525051 

5 1(61.65051 
•.■.51850051 
5821650051 

5068260051 
1.062/90051 
55131.1.5051 

627442 
628442 
629442 

)d'.«OO0bl 
}1)26000!>1 
37i0300051 

301.2900051 
3191.700051 
151.1950051 

16111.00051 
3102100051 
4051250051 

3510800051 
3426200051 
i773<.50051 

637442 
638442 
639442 

«I 1 (6do6bl 
;V706<?00bl 
1V216000M 

1.01961.005 1 
1/25520051 
Jo 72580051 

3823560051 
35291.1.0051 
1.215/20051 

3725520051 
1921600051 
192160OÜ51 

647442 
648442 
649442 

^BiOSOOOil 
i7193200bl 
27BillOOil 

2872810051 
2565810051 
201.2565051 

27960/5051 
21.56160051 
291.9585051 

2697390051 
2697390051 
2763180051 

657442 
658442 
659442 

lö'.'.l ?50il 
1 79t)3000bl 
IÖ71700051 

1053350051 
1 (1.3250051 
1835000051 

1 / 79950051 
1 711.0/5051 
1926/50051 

17 79950051 
1816650051 
1798300051 

667442 
666442 
669442 

677442 
678442 
679442 

685'» 1.00050 
666^000050 
701.4800050 

711.0000050 
6235600050 
6851.1.00050 

6902000050 
6330B00O5O 
7282800050 

6616400050 
6902000050 
6949600050 

687442 
688442 
689442 

^512200050 
if'.ö'.SOOObO 
^71.9200050 

255960gO50 
21801.0OÜ5O 
2651.1.00050 

2275200050 
2275200050 
2651.1.00050 

2275200050 
246460UO50 
2749200050 

697442 
698442 
699442 

1 88600001.9 
Uli.5 000<.9- 
330O5OOO1.9 

202900001.9 
943000001.8- 
1.71500001.8 11.11.50001.9 

9430000040- 
4/15000048 
3772000049 

707442 
708442 
709442 

i 

I 
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UtLl* CHfiSUHl. 
"JO                 PIH         LlHl iMuiU;. 

PER       CtNI                                                                      |)       I        ii R     E     E      S 
CHORD                               K                         UM120U             I0'I1?0I>. 60H120)H 

0 llib'iOOO^l Bi'bOdOO')! n«Bdd»0O,)l HBBUUaOObl T9T>ti2 
1 JiW^BOOil lö^Vb^OO1)! V'j.MBÜOO')l 'm/OBOOil 79a5't2 
? 'JtJSöiOO'Jl ?ti23dOOO'>l WJBOOOil «aVftlOOil 799542 

0 ^OoViiOOl)! iiiliVOOil -.^'j »iVOOi I iIDlbZOOi 1 aOTSiiZ 
1 BBiO^BOOM ;I8V2(.OOSI Bl/'MOiO1)! fbiOHOOil 008542 
2 64519000^1 5404115051 0082125051 506i;35'JÜ51 809542 

0 4260240051 -/J1600U51 5029450051 3088620051 817542 
1 5325JOO05I 5325300051 5)844/005 1 5443640051 B18642 
2 5325100051 5325)00051 -.206960051 4)78580051 819542 

0 2941200051 3235320051 )3B23a0051 )3«23a005l 827542 
1 3480420051 3480420051 3)82380051 3578460051 828542 
2 1529440051 34)1400051 ))B23B005l ^941200051 829542 

0 1574200051 l/;,'920n51 1889040051 1926080051 837542 
1 2000160051 2000160051 196)120051 2074240051 338542 
2 2037200051 1926080051 188/040051 1648280051 839542 

0 5/6100C050 6419400050 650l/000-)0 6419400050 847542 
1 6/48600050 6419400050 6/4B600050 /242400050 848542 
2 ;0//800050 7242400050 65BM000050 6254B00050 849542 

0 1770000050- .416000050- 1504500050- 1504500050- 867542 
1 1062000050- 1194750050- 5)10000049- 663/500049- 858542 
2 /080000049- 3982500049- 9/J5000049- 1062000050- 859542 

DELIA PRLiSURt. 
95                PER        UH' RADIUS 

PER       CENT                                                                     D       E       0 H     E     L     b 
CHORD                            >;                       ÜM120I7           10»I120IP: 60»(120lic 

0 6634350051          /497/000-)l 61/2/50051 B268900051 967642 
1 B365050O51 b1:6B90005l 0316975051 a5b/350051 9&Sc-'t2 
2 8305050051 9086175051 7692000051 65062/5051 969642 

0 5454)10051 63155'.0051 / ;6B 1 3O05! /r,'b/50051 977642 
1 /46ia2003l /OnlO'OO-,! 660.-610051 ;750b9OO51 978642 
2 /4159/5051 /54O5O0051 6699100051 5406485051 979642 

U JU9462005I 44209200-1 ■.b26IB003l 45^6180051 987642 
1 46314400-1 4526100051 4420^.-00-l 4526180051 988642 
2 46)1440051 4/36700051 4)15660051 394/250051 989642 

(I 23/1)00051 2712150051 29B9900051 298990005 1 997642 
1 1144550051 2989900011 29)B)5005l 124/650051 998642 
2 1093000051 )27i4i;5U5l 2/J2150051 2)9/0/5051 999642 

U 1007642 
1 1008642 
2 1009642 

0 5592000050 6011400050 65706000-0 6570600050 1017642 
1 / 129(100050 6850200050 /■-7910(1050 /a28800050 1018642 
2 /40'/4OOO5O 76I9I0O05O 5941500050 6011400050 1019642 

Ü '• 150000048 4350000048- 3045000049- 1027642 
1 21/5000048- 1/40000049 456/500049 2175000049 1028642 
2 1305000049 1/400000^9 456/500049- B/00000048 1029642 

I 

t 

i 

i 
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I 
1)1 Aue l UAUiNu 

-0               PIK         UNI RABlUb 

U        t      Ij H   t         I    i 
o<mou       iOHUou 6ütiijon       ■JUHI<,OI^ 

u           iini«i«6i)      a'iJii)/05i 0^1 ;30'.tj'ji      /9i)Ud;7i'ji               uo^i 
1 ;;!)U27e3bl         (V66B'<9751 d^BöiCöil         79^8')'4ll751                     IBO^Z 
2 Jlnl'tlbO'il         70''JO'J/II!)1 /OA^'fi'.OäSl        BiaJJIiiSSl                     190it2 

BLADE LOAOlNCj 
S5               PEB         CfNI RADlUb 

U         t      ü K   t         E    i 
^                         OI-liaOIK            iOHUOl« 60>I120)K            90«li20)IC 

0 UülBdUS?        l/}BSS?/i2        WOi«! 16662        1607aBl<.i2 2701.2 
1 U/172S<iS2 lb! /'7!)Out>2 lbi!l6ii57S2        li'<)166a652 2801.2 
2 15UO6'.032 I'jd0'i''ü2b2 1 b b". ibV 1 b2 16bl6931b2 290'i2 

J 

ÜL Al>t LUAUINj 
7b PEK         CtNI 

0         l       Ü 

RAOlUb 

HE         ES 
on won JO*(120 m 60*1 1201'- 90»1120IH 

0 23J721ö^b2 ^28/323jb2 2160036/52 206171.5852 3701.2 

1 20'.9M8Sb2 1903391352 185 3 721552 1992205152 3801.2 

? 2021b'.88b2 Ivul ) (9752 

ilLAUf 

,]•,; ibb'i'ii 

LOADINo 

223261.6252 3901.2 

Ob Pt((       CENI 

0       t     & 

RADIUS 

RE        ES 
0«!1201« 10' 1 I20IIC 60H 120IH 90*1 120H 

0 2bO/9bJ /b2 202ö0'.b'.b2 266bl19252 2b76323Ab2 4701.2 
1 2b68960/b2 2'*3b2ö26b2 23b /i.05/b2 2b7i.9i.Oi52 1.801.2 
2 J 71 ".120 152 2612616052 

Hl ABE 

291S'.0b6b2 

LOADING 

2/59671.752 1.901.2 

90 PER         tENI RADIUS 

) 

D        E     ü k   t        ES 
OM120I>; 30HI2OU 60*11201* 90*(l20li; 

0 2589156252         2306b/32b2 291.1929352         291.5315952                       570A2 
1 327321.5952         33119/6352 )20102l2b2        3i.91i.2öb52                     580*2 
2 32ai.li.6552         31348/0652 32020680b2        26770/1852                     59042 

BLAOf LOADING 
95               PER         CENI RADIUS 

0        EG RE        ES 
^                       O.I120K           30*I120IK 60*11201«           90*11201« 

0 2386991.152   2/02911.252   2961.88/752   2957194452       67042 
1 30/6922952   2970648952   29466501b2   3186406752       68042 
2 )0868460b2   i24/13/6b2   2/31896252   2419829452       69042 
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40 

90 
95 

fUAUf 

I IIADIHO 

LOAHINIi 
A;IMüIH 

4n 
55 
7 5 
85 
IK 
95 

(IF I OAIM 

6n 4 ;• I" J 

07 1 *ri/tib''] 

1 7', ■. 6., (, I ■> ' 

;n'.' i «■.■-:> 
'80''7517 . 
.'5fl01561J5^ 
/<BI,'i'l'. 1 5,' 

81 HI iVf,'. 1 
I 7 >« i 5;7 ■-? 
^ ? e M ?n 5/ 
5H.>B0i,'(,5,- 

/flO^'' 7(7', ' 

Dl AUE 

180 
LQADINO 

AZIMUTH 

«0 
55 
75 
85 
■7 0 
95 

BLADE LOADING 
^10 AZ1HUTH 

SPAN 

«O 
55 
75 
85 
90 
95 

BLADE LOADING 

?'>0 kl IMUIFI 

PER INCH 

8286602651 
1553645752 

,'653721552 

23571,05752 
32010^1252 
2946660152 

PER INCH 

7928548751 
1581668652 
1992205152 
2574940152 
3491428552 
J186406752 

( 

PER INCH 

'•0 
55 

IS 

85 

90 
95 

BLAOE 

9n 

85 

9n 

1 o Amur 

A; IH'ITH 

8217)0455 1 
: 7o541n(,' 2 
,'IHOolf, 75/ 

40 
55 

75 
85 

90 
95 

BLADE 

270 

40 
55 

75 

«5 

90 
95 

LOADING 

A21MUIM 

7242596051 

1513064052 
2021548862 

2714120152 

3284146662 

3086846052 

PER INCH 

7075052151 
1568456252 

1961339752 

2612616062 
3134870662 
3247137662 

{ 

BLADI 

1?0 

LOADING 
A; I W-JIH 

BLADE 

100 

LOADING 

A21MUIH 

PER INCH 
( 

55 

fn A01 

150 

H5 

90 

I n»0IHf, 
a/I» in. 

4 0 
55 
75 
85 
90 
95 

BLADE LOADING 
1)0 AZIMUTH 

40 
55 

75 

«5 

90 
95 

7642640361 
1554169152 
2144356462 

2918405652 
3202068052 

2731896252 

PER INCH 

8163394851 
1651693152 
2232646262 

2769674752 

2677071852 
2419829452 

i 

310 
€ 



> 

lAKMON K ANALrSli 

BLADt LOAUINü 
■.0 PiH        CEN1 WAOIUS 

COEF 
SIEADY 

1 
2 
3 
"l 
5 

COSINt 

^"4399283^0 

t>3330iie3'.v 

33-019«(bO 
i 19191^0'. ■< 
99629i00'>9- 
^-aiiOc 3'.9 
1 92^3-3 i-1« 

MAX 

'4l3li«'.,)O:0 
■.6191 3B250 
12290767^0 
600-7^309^ 
'.,>83Bb80A9 

Pi I 

b3hb2642b2 
260)90/251 
;80bl67ib2 
b!69'i996bl 
9970011251 

70Ü92 
71042 
720<.2 
73092 
79092 
75042 

BLAUt 
PER       CENI 

LOAUINO 
RADlUb 

COEf 
STEADY 

1 
2 
3 
4 
5 

COblNE SUE MAX PSI 
1611656652 
9018131750 3545020050 7689884/50 <fl459746i2 
3096860050 3506396350 4676180350 ^427448952 
4566050099 5912666 748 -606156449 2458363151 
1479692750 833/733349 169860:450 7349240951 
6)51363349 2514025 550- 2593596250 568350)452 

faLAliE LOAOINb 
75 PL»        CtNl RAUIU5 

60042 
81042 
62042 
63042 
64042 
65042 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE SINE MAX P5I 
2067104352 
191/971351 19/7250050 1928136251 58858/0051 
2630090050 21/9515050 )415795550 1982-01052 
3639543350 19090250-0- -^6/944/50 1 111878053 
2659761750- 1962731750 )468525/50 3638433352 
1155648350 1 3-.0363349 1 163395650 1323162651 

DLAOt LUAOINÜ 
65 PEP         CLM PAOlUS 

90042 
91042 

92042 
93042 

94042 

95042 

COEF 
STEADY 

I 
2 
3 
- 
5 

COSINE SINE MAX PSI 
2651570752 
1634829251 09-998))50- i->620-515) 3392542753 
2631886350- 14-1956/50 )00:0i 2350 7564129352 
2501751750 56)2066/49- t-56ö830B50 1 156256753 
62995650'0- -563 326750 TlUll'tO^V 360202245^ 
1677430050 -552155050 -6513 7x850 1395431852 

BLADE LÜA0IN0 
90 PEB       CtNl RADIUS 

100042 
101042 

102042 
103042 

104042 

105042 

COEF 

STEADY 

1 

2 
3 

CO! IN: blNE MAI Pil 
3071567152 
3269160)51- 1-6/586'50- )353630651 1929002653 
6266)56350- 801916334- 6)31064650 6703062952 
) ) 0 / 7 9 6 ) '■ 0 - 2 3267650!0 -0-4176750 -6^25252 
;039/566'. 1- 80566 31 7;o 1)113/6151 )56571655,r 
5-06-450:0 ))66233 349 5-1691-550 71256550'.0 

B^ADT lOADINO 
95 PER       CENI RADIUS 

110042 

111042 
112042 
113042 
114042 
115042 

COEF 
STEADY 

1 
2 
3 

C^EINI 
2669660752 
261-8150:1- 
1935111351- 
15^4463350- 
536t 3667-9- 
170992)350 

SINE 

10:156)350- 
1 0:063-651 
5-5-531750 
't9-0'00- 0 
'-910.M 750- 

. f 1 6 7 7 B 6 5 1 

. . 115-1251 
6 i 5 1 5 7 5 2 5 G 
• / 3 2 F 0 '• 5 5 -i 
/6t370;.75-) 

PSI 

1621)95153 
7552283-52 
3-6-697152 
2-566-05 52 
56571639S2 

120042 
121042 
122042 
123042 
124042 
125042 
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i 
','. S ti I 

'(0 
1?0 
IM) 
iaii 
?in 

.'(0 
100 
HI 

l/. cw it'.', 

rin?.'! i is«. 

v i > I) > "H'". 

VIM |-«7'» 

),' M.'lSd'.. 
J 161 ' t(,7>'. 
) \ 10 '')7t-,'. 

60A2 
lObO',2 
6060".^ 
,<060'.? 

iaoboui 
JI060'.2 

270604? 
SOObO-iZ 

1 1 Vi*MJl. 0 - 
0 I' bor, 1 I ■ 

1 .)2V ).,-j..' 
IIM '1 • " 

H-y..OO' ■' h <t.() ■■•..■ t:,■ I.' I  .W/', 
i'j<' .'ÜÜ- < '■ t. 1. '■.   U" ■,■. («•■a«; ) i-. 

nt •4]i,t'   1 - I .'0 I |T< ■'."'• .' i :.. ■ o /1);. 

(.10- ■ '■■/ ..'... I ..M'. -■  ,' 'Mf.VOl / 

»Oc OO-».'- .''.HÜ I iOl-'t' ; ' -f :•>.".: 

nio'.? 

mo«. 2 

I J-iU'. 2 

I 

I 

I 
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ly t U Kit. 

I 

10-i0B00Oi4- id i^/nod-'.- / ii)r.,'(;;i'i-.'. ■ M.u;.w.i;)0-»*, 
6(1 U iililO ■',- ■-■.D'.OOnO-;.. ..tj/'WuiMr^. '■ /u'y'.UOO-.^ 

1 UKi'JOOO-" 1 30rV0(i(i~'< ■.«/■ /U0n>'. "1 ■ i SUUO-j'J 

i /'J'IOOüO'J i /,'Ö /Or(i(;% > ■ i 1 .-KH'ir, J- /^n /0000-) J 
'/luonnn-..' Si) fBl,f)Oir. i '  . - 11JU00-> J |--'(V,uOO', i 
^ *. o ' ■ -i o n -^ • tiOft'-OOt"1'  '- ---.0- 000") 1 1 M IbVi'iü-ih 

■tU'tUUUUU') ) 1U /.")(M)U-. > /ti i /'nJkju'' J- ' / yjObUiJ-' i 
,'O/^OUOCJ'- i 'J /I ■>no(H)*. i f-jiO' loon1! * 1 1 {100(100 V 
n i'.oono-' i ■Wtl'.OOOi''' » .     1'   iiuinj-' ' '■' J'JOOOU: ) 

jiUoaoo^)- C.ü7'.OOOO"> ; - bOHiKIlJOO'*.'- Ki'.'MOUO-''. 
'.(.l'Öf)f)00-. 1 f.t)^.0000-i • - .'(./HJOOir- ) f n-toouoii 
I j / i(,ooir.-. .' 'OOOdiJw '. ■■ i'.-,cui)oir> ' -WsQOOOU'' J 
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1 '.--Ih'.no ■*. - l(j 'i, //OO''-' - 1 / l'..uO(r *.- 1 /'ilbouO1-*. 

/t, i-yn/so- '•- '.. 1 H 1 00 ' '■ - 1M,(.1'(IÜ0-. ■■  ■ 'üü1!1 /OOOi 3 
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11 j'.'.rino-.'- - -. /■.'.', ■.(iO■■•• I Svtr.. -MJ- '.- /O-y^ö/^O--^- 
?/t)rtf)f)on* <. - I •>'/ KOOO- '■- ,' / ion fMr ■■ - i ,■■ s^uoo1-v 
t' /*i/.V',()- ■.- lo."i4 /■-')■ •. - H //'WSijV.- 10 oü^bü^'.- 
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il92',2 
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•; ■"- f,.-; '^ : -uU'J1.- 7l9«i 

1  )<*ö/ 'Tr'   ■ 't f-.t. i ^ ü'i~"W- /^T'.'.i 
/ VI ^ rj 1 U.,T -.j)^'. ;<rB'".2 

• . li.ii.l ; ■ Nv J-.1)005 1- 7:9«. <.i 

> 

roEF 
SI-AO» 

i 
2 

3 

r<LL'      bLAÜL 

••■ADlUb 

COilN; b I Nl 

onl 1O0--1 .o.'vn-- 
l n'jn.'^'.B'.H        IOWMK.O

1
)'.- ..-/l/f./ 

;oittt2i/oi      ,■ i'ooch■■-! •- -.o'-z-iO'- 
/^OIM/O1»!-      '. wGOVy.'1).- 2i22tfib H//2 i )^D52 

)t lbi2*'3->2 

2902*2 
29\2*2 
2922'-2 
29i2i<2 

29i>2'i2 
29b2'*2 

\ 

2a 
COEF 

SItAOY 

I 

2 

1 

RADIUS 
COSIN' 

Kö'" ' It')') ) 
29",'.I6'JO'. 1 
l<i720,'o-32- 
l>/2IOi).'S2- 
t)9bö2'3 /')-. i- 

S INE 

I 0 f- > 2 ü l t> 5 )- 
i "j^va HOT i- 

•. n S ) 0 (» ■> 3 ) - 
'O*"IV6 752- 
)2 'l 12t, IM) 

MA ^ 

10251 l)0-i I 
nl ''ioi,o-i i 
-■JtiOiO-'i'ji 
' iH'r><-' i it 
ooO'.OO.-'i j 

in.'vuiiOiJ 
ioc2 mts j 
091.21« 12'>2 
D« / /bt.ö'*52 
10^5«Jb/52 

300242 
3012'i2 
3022<42 
i032'.2 
30'42'.2 
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COEF 

SIfAD» 
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1 

is^ooo n^b- 
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hi t'.l^fcO'«« 1 ^tiJOltb) 
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53131.2 

i333^2 

'.■)i3^2 

I 

COEF 

SIFAHY 

cos i'ii 1 M MAl "SI 
cMi'^OüüO-.h- 

(v tOLOO^sb ■>'. ^"il'. iO""!- ■JtOoO*' /lib }/5b30 115>J 

'-d /booic» ;oi ;■• i (■.'.■•- . i /•JOIC;--« ISO'iOOOOS 1 

n'jyiWö K .' 'SOOO u "''' ' ,01 inoi.t.*' . ,1 loVV^bi ;' 

1062M101'.'' noic (i- I'.'- 1 1 iON'.c*'. - !,>-. 16 100',! 

■löVib / ) )«/ .b^j'l,  (-...n- Ob/ ''.H ii.b SW ?b 1 l'.S,' 

51*031*2 
51.1 3i*2 
51.231.2 
51.331.2 
51.1.11.2 
51.531.2 

COEF 

SIEAOr 

1 

2 

5 

C Ö S 1 IV 5 ; t M A » PSI 

00^708 M^'V 

x IS^H /-'J-O i. 'Ü- hM*t 1 n ■.- fo / u ■' 0 ». / /ob^ötJ^(l, 

^ 3 0 * .''. H H ■. '• •■oouo .pom .M 6 W ', h H -. ) öOb'fai.^ \Mh 

10 160(1 I i"*M- ^«J; . >., / - I 1 Jfcft *« ^ ■* «fl t.Hb^'.'U05^ 

\21bhitQ**' i^ln *0'»M 1 y i. & 11 1 <- s 0 ^ Nfa0 3Hi!j7 

n\  IHflb UH 1 / '"OH ',    '<4H 11 7« b fi <■' 0 '• y M/WÖl^bil 

550)1.2 
55131.2 
552342 
553342 
551.31*2 

55531.2 

I 
I W21000-' J- 
II uonoos*- 
55 70000052- 

8 7i.bnooo5<
i- 

HAHMON K 

ölS-'OOOOS.'- 5510000052- hj55000052- 507342 

5' ;o00i,052- «355000052- 506342 

,1 ibsnrioov- /'S-'nooo52- 1192500053- 509342 

8'48000052- ,,J160ÖOü52- 517342 

d'4bO00052- B74b000052- 5B32000052- 518342 
H/4M00O(15;- i [6640005?- 8748000052- 519342 

COEF 

STEAOV 

1 
2 
3 

COSINE 
719458)152- 
29)05242,'2- 
1 19249(852- 
! 7 U 3 J J / 5 2 - 
928))41)51 
4186441751- 

5lNf. 

14)8024952- 
BO'.9501 75! 
2 3208)1052 
10000000-6- 
97.)B5i.8051 

II (486'452 
160(918652 
'. 1 (89 19 (52 
9/8)14 1351 
10600 2(4 5 2 

P5I 

2069324853 

(..99998(52 
■■■- 1)154252 
699999Ö052 
2265241152 

580)42 

581342 
582342 
583342 

584)42 
585342 

WHITE PI KM L INK 

COEF COSINE SINF MA 1 PSI 

STEADY 6118000052- 

6411196750 1 (40!2,1 15. 1 '40996052 9900269252 

1214999552- 420888(05' 12858^4852 «044669052 

194 3999252 1944001252- .'(492)1552 1049999951 

121499965/ 4208b(5(51 l,'85a)4552 4(76644951 

90688 (6 151 1 ,110) 10 !5.- 1591552752 6091747152 

590342 
591342 
592342 
593342 
594342 
595)42 
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IBM TAB NO. 6 

TYPE I STEADY STATE CONDITION NO, 55 

HIGH ALTITUDE STALL THRESHOLD 

TRUE AIRSPEED 91 KNOTS 

i 
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i,n 
DELIA 
PfR   CENI 

PRESSURE 
RADIUS 

PER   CENT 
CHORD (        0*ll20)K 

D        t   ü 
30» I120IK. 

DIES 
60»!1201K 90«I1201K 

<i 

1                2351030051 
2754566051 

>      3859900050 

3123010051 
2824745051 

3859900050 

30?0375051 
3505000051 
6667100050 

3140555051 
1035155051 
1649230051 

17155 
18156 
19155 

17 
)       1199BB0051 

1U5310051 
'      3817800050 

1472580051 
1590750051 
3454200050 

1445310051 
1654380051 
4545000050 

1563480051 
1027170051 
9271800050 

27165 
26155 
29155 

3« 
)      6540000050 

8040000050 
3420000050 

876000005C 
9960000050 
2820000050 

6400000050 
1038000051 
2580000050 

8 160000050 
9900000050 
5340000050 

37155 
38155 
39155 

63 
)      2436450050 

3402250050 
3380300050 

3490050050 
4499750050 
1229200050 

2919350050 
4236350050 
2524250050 

3204700050 
6762550050 
2458400050 

47156 
46155 
49165 

86 
1205100050 
1390500050 
2657400050 

1266900050 
2132100050 
1205100050 

9888000049 
2858250050 
1884900050 

1266900050 
2193900050 
1266900050 

57165 
58155 
59155 

55 
DELTA 
PER   CENT 

PRESSURE 
RADIUS 

PER  CENT 
CHORD <        OM1201IC 

0   E   0 
30M120IK 

R  £  E  S 
60»!120IK 90*1120IK 

2 
)      5414400051 

3179520051 
2      1797120051 

5806080051 
6359040051 
8294400050 

5230080051 
6912000051 
1751040051 

4216320051 
4306480051 
4147200051 

147255 
146255 
149255 

9 
)      3636000051 

2772450051 
2      1749825051 

4045050051 
4431375051 
1681650051 

390B70O051 
4249575051 
1545300051 

3522375051 
3226960051 
2954250051 

157255 
156255 
169255 

17 
)      2070310051 

1789590051 
'      1087790051 

2456 300051 
2789655051 
1017610051 

2456300051 
2491390051 
7193450050 

2193125051 
1719410061 
1614140051 

167255 
166269 
16,9255 

( 
23 

)      1653540051 
1333500051 
1137920051 

1991360051 
2256060051 
9423400050 

1649120051 
1991360051 
5669600050 

1564640051 
1422400051 
1297940051 

177255 
178255 
179255 

( 1379400051 
1240800051 
1062600051 

1650000051 
1834800051 
9042000050 

1544400051 
1636800051 
4818000050 

1432200051 
1161600051 
1135200051 

187255 
168265 
189255 

( 
63 

4497350050 
4599100050 
5636950050 

5820100050 
6552700050 
2889700050 

4721200050 
5779400050 
2096050050 

4700650060 
4904350050 
4049650050 

197265 
196255 
199255 

C 
90 

84 10500049 
1094700050 
3511050050 

1054650050 
1388400050 
8410500049 

9078000049 
1335000050 
6073000049 

9612000049 
2042550050 
1041300050 

207255 
208255 
209255 

75 
DELTA 
PER   CENT 

PRESSURE 
RADIUS 

PER  CENT 
CHORD          K 0*1 I20)f. 

D   E   G 
30*I1201K 

R  E  E  S 
60K120IK 90HU0IK 

0 
2          1 

2 

254750051 
1292470051 
7641540051 

6639650051 
6037760051 
4599075051 

5689645051 
7452660051 
4905660051 

4268885051 
8113240051 
8042485051 

377366 
376355 
379355 

0 
9          1 

i 

4639515051 
3220120051 
3495525051 

6270 760051 
5211510051 
2076130051 

5147955051 
6207205051 
2626940051 

3474340051 
4152260051 
4321740051 

387355 
386355 
389365 

0 
17          1 

2 

2613720051 
1917675051 
2159160051 

2798 365051 
2372235051 
1079560051 

3666455051 
2626795051 
1463115051 

2471670061 
2698960051 
2954640051 

397355 
398365 
399355 

0 
23          1 

2 

2396675051 
2150530051 
1995070051 

2992605051 
2720550051 
1140040051 

3420120051 
2866965051 
1360275051 

2666730051 
2565090051 
2914875051 

407355 
408355 
1(09396 

0 
3«          1 

2 

1647780051 
1136400051 
1207425051 

1646650051 
1661985051 
681B40005C 

1619370051 
1931680051 
6534300050 

1193220051 
1690395051 
1816240051 

417355 
418355 
419355 

0 
63          1 

2 

7864300050 
5288250050 
6634350050 

7339450050 
7211250050 
5128000050 

4262650050 
782020005C 
4999800050 

4583150050 
6602300050 
7627900050 

427356 
428355 
429355 

0 
90          1 

1 

3017500O5C 
88750000*9 
4260000050 

1082750050 
1650 750050 
2591500050 

3195000049 
1917000050 
2130000050 

5502500049 
2201000050 
340BO000SO 

437356 
436355 
439355 

4 

i 

i 
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PER       CENT 
CHORD 

85 
DELIA 

PER  CENT 

PRE SSuRt 

RADIUS 

K OK l?OIK 

D  t  CJ 

30M120IK 
R  t  t  S 
60+1 i?oi>; 90*1120IK 

0 »299000051 
2406710051 

7842555051 

6556210051 
4730430051 

6639200051 

5186675061 
7137140051 

60582 70051 

3153620051 
7864050051 

7662090051 

607455 

606455 

609456 

8666775C51 
2000025051 
7288900051 

6S44530051 
4666 725051 
4666 725051 

5244610061 
7611205061 
5200066051 

3244485061 
8355660051 
6355635051 

617455 
618456 
619456 

6575040051 

2294415051 
5616180061 

6301080051 
4040910051 
3184 785051 

■.725810051 
6780510051 
3468745051 

2945070051 
6403816051 

6958630061 

627456 

628455 
629455 

«143650051 

1782550051 
3958650051 

5417100051 
3819750051 
2453900051 

3958660051 

5903250051 
2245560061 

2639100061 

3472600061 
4305900051 

637456 

638465 
639456 

3529440051 

2451000051 

1529440051 

5980 440051 

4558860051 

2156830051 

4862980061 

4313760051 

2156860051 

3431400061 
3823660051 

3970620051 

647455 

648466 

649455 

2302650051 
3245640051 
2697390051 

4364070051 
3190815051 

1666660051 

5241270051 
2807040051 

1466345061 

4100910051 
2763160051 

3223710051 

657465 
658455 

659456 

1376250051 
6606000050 
1761600051 

1835000051 
1431300051 
1367075051 

3163725051 
1890050051 
9450250050 

1642326051 
1890050051 
2183660051 

667456 

668456 

669455 

677466 
678455 

679456 

6330800050 
1047200050 
7473200050 

5521600050 
4760000050 
9 282000fl50 

9520000049  1047200050 
7425600050  7616000060 
59i2JC*.ai-ü--...-W-5s;fc4ÜO,j 1 

687466 
688456 
689455 

3981600050 

1232400060- 

4360B00050 

1042800050 
9480000049 

7394400050 

21804110050- 

2796600050 
4682200050 

1896000050- 

3655000050 

7062600050 

697466 

698456 

699455 

2640400050 
2074600050- 
2640400050 

4715000049- 
6129600049- 

5706150050 

2451800050- 
6601000049 
2646100060 

2461800050- 
1414500050 
3206200050 

707466 
708455 
709466 

i 

i 
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^0 
L" LI" 
Pi H  r [ N r 

Phi jjUHl 
I-AUIU5 

PEH  CtNI 
CHORT, K OH 1201K 

)   L   Ij 
30« IJ.'OU 

H  L  L  5 
60' 1 I20K 90' 112011t 

1 
0 9523600051 

2645500051 
9629620051 

740/40005 1 
5?38O90041 
8730150051 

3608-6005 1 
8148140051 
8253960051 

3 156610051 
9100520051 
1015I-/2O52 

79/555 
798555 
799555 

1 
74196115051 
96771)50050 
5991050051 

52536900'3l 
SSi'i'i-jOO-A 
4239820051 

3640/15051 
56223 /0051 
3318120051 

2P2/740031 
67 74495031 
5991030031 

807555 
»08555 
809555 

17 
5029450051 
1656760051 
4141900051 

5068620051 
4319410051 
2'-5B50005l 

3905220051 
6033340051 
2603460051 

2465140051 
390522003 I 
4201070051 

817555 
818565 
819555 

n 
2965710051 
2916690051 
313/280051 

02010300'Jl 
5122590031 
2254920051 

358020003 1 
3204340051 
1715/00051 

3970620031 
2965/10031 
3088260051 

827555 
828555 
829555 

3«. 
1314920051 
6296800050 
1870520051 

2148 120051 
9074000050 
1500120051 

4370/20051 
1629/60051 
103/120051 

3296560051 
1740880051 
2037200051 

637555 
836555 
839555 

61 
1069900050 
4938000049 
7C77800050 

3374300050 
3860 100030 
8230000050 

255 1300050 
6254O0005Ü 
6254600050 

7407000049- 
7242400030 
1193350051 

847555 
«48555 
849555 

90 
3097500049 
1363000050- 
2655000050 

95 

3451500050- 
1106250050- 
78/6500050 

DELIA 
PER   CENI 

6903000050- 
840 /3ÜÜÜ49 
5177250050 

PRE S5URE 
RA01US 

5133000050- 
1681500030 
1008900051 

857555 
858555 
859555 

PER  CENT 
CHORD IC 0»! 120K 

D   t  0 
3üt1120IH 

R  t  E  S 
60«!120IK 90»!120IK 

2 
0 7788150051 

»653500050 
8124675051 

5364400051 
31246/5051 
8076600051 

3557550051 
5384400031 
6730500051 

1874925051 
6634350051 
8605425051 

967655 
968655 
969655 

9 
6937525051 
7176750050 
5789245051 

4497430051 
2679320051 
5119415051 

2870700051 
4593120051 
2773010051 

1339660051 
6124160051 
6124160051 

977655 
978655 
979655 

17 
4999850051 
9473400050 
3263.060051 

4526100051 
2894650051 
3052540051 

3052540051 
46840/0051 
1368360051 

1789420051 
3263060051 
3^99880051 

987655 
988655 
989655 

?3 
3221875051 
2062000050 
2525950051 

5155000051 
40466/5051 
2371300051 

4691050051 
3093000051 
1165650051 

9279000050 
2422850051 
3299200051 

997655 
998655 
999655 

34 
1007655 
1008655 
1009655 

63 
3564900050 
9087000049 
7409400050 

2097000050 
3634800050 
0108400050 

1048500050- 
6430800050 
5032800050 

9388000049- 
7129800050 
1062480051 

1017655 
1018655 
1019655 

90 
1370250050- 
2175000048- 
1022250050 

8700 000049- 
4 132500049 
2240250050 

2740500050- 
9135000049 
2523000050 

5O72500049- 
8265000049 
3153750050 

1027655 
1028655 
1029655 

< 

i 

I 
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[il A(.| LOADINfa 
Pf»       ;'NI I.Ai:lli^ 

K (HI 1201'- 10H 120IR 60. 1 12011: 90» 1 I20)(. 

0 ■?2n26910,U 1209079(152 1 |(.5A55252 119017 1352 17055 
1 1 [?b\Of,T>i 130'. 002952 1(.'.0926(.52 10732'.6(.52 18055 
Z ullttb'iqo'i 1 3092022351 

BLA01 

(.5 12 789951 

LOAD INI; 

7373810(51 19055 

•>•> PFK       CfNI 

n     i    c 

RSOIUS 

R   f        f   S 
( OH 120U 30*1120IK 60.1120IK 90*1 120K 

0 loiVtloHb^ 215/ nwt 1996122352 1796193252 27055 
1 I'lO'Ci'VIbi^ 239999ö'.52 2257775152 1657759(.52 28055 
if I26,J3IIO;)')^ 

7^ 

90163d|(.51 

BLAIK 

l>tH         CFNI 

D         1       G 

70251»(.051 

LOADING 
RADIUS 

R  t        ES 

15102*225^ 29055 

e 0»!1P0IK ia> (ijoix 6(1. 1 120 K . 90»1120 IK 

0 2i<(72161i2 2 (■.0975852 239*525352 1807622652 37055 
1 170)5« m^ 2'. (.1093752 2d(.69 18'.52 2(.7j>328052 38055 
2 2l725'j70i2 1316666(.52 

ULAUi 

1'.36696052 

LOADING 

267261(.652 39055 

85 P[B         CTNl 

D        E      ü 

RADIUS 

RE        15 
t 0»l 1201IC 3 0. 112 0 K 60. 1 120K 90»!1201K 

0 2801)2<ii4bb2 31 3iöä(.752 291.6533952 1862291952 1.7055 
1 121652275/ 2281016152 3073223152 295'.750352 (.8055 
2 20^J0bl652 22311(3132 

BlALE 

1859376652 

LOADING 

3285356352 (.9055 

90 PfR        CfNI 

n      E    r. 

RADIUS 

RE        F   s 
Ot1120IK 30' 1 120IP; 60*1 1201«. 90M 120IK 

0 2S2BV12152 2901395952 29(.2Ö63(.52 16961.60752 57055 
1 d06123'.551 205371(,(,52 3035585952 3067351252 58055 
? 310B942652 2735280852 

bLADE 

2185893252 

LOADING 

3671.393052 59055 

95 PER        CENT 

0        E      0 

RADIUS 

RE        ES 
0»! 1201«: 10»1120IK 60»( 12011; 90*1 120IPC 

0 2730066152 ^^60370552 159e752(.52 5881917051 67055 

I 36051B2151 18(.7908852 250^330252 255371.6052 68055 
2 263i.290'.52 ^58^112052 1389057552 3223062352 69055 

325 



BLADE LOAOINO 
0 A ?!MUIH 

SPAN 

40 
is 
75 
85 
90 
95 

BLADE LOAD 1 NO 
30 AZIMUTH 

ilLAW LOAuINb 
2 10 A2IMUIM 

PtR      INCH M'AN 

9^02895051 40 
IB1.96I6'.5? 5', 
?59721615? 7 5 
28082'.'•55^ 85 
282891215^ 90 
2716066152 <)•> 

LOADING 
A2IWUTH 

PER- INCH 

3092022351 
901638U61 
I316666<.52 
2231173152 
2735280852 
2584112052 

BLADE 
90 

LOADING 
AZIMUTH 

ULADt 
ieo 

LOADING 
AZIMUTH 

PER INCH 

40 
55 
75 
85 
90 
95 

BLADE LOADING 
60 AZIMUTH 

40 
55 
75 
85 
90 
95 

1209079452 4 0 
2152/16252 55 
2.740975852 7 5 
3131684752 8 5 
2901395952 9 0 
24603 70552 95 

BLAOC LOADING 
330 AZIMUTH 

PER         INCH SPAN 

1145455252 40 
1996122352 5 5 
2394525352 75 
2946533952 85 
2942863452 90 
1598752452 95 

4512789951 
7025184051 
1436696052 
1859576662 
2183893252 
1569857552 

PER INCH 

7373610751 
15102A2262 
2672814652 
3265356352 
3674393052 
3223062352 

PER INCH 

40 
55 
75 
85 
90 
95 

BLADE 
120 

LOADING 
AZIMUTH 

1190171352 40 

1796193252 55 
1807622652 75 
1862291952 85 

1896460752 90 

5881917051 95 

BLAOf LOADING 
210 AZIMUTH 

1440926452 
2257775152 
2846918452 
3073223152 
3035585952 
2504530252 

SPAN THRUST PER INCH 

40 
55 
75 
8 5 
90 
95 

BLADE 
150 

LOADING 
AZIMUTH 

1125166752 40 

1509999652 55 

1703581752 '5 

1216522732 85 
8061234551 90 
3605182151 95 

BLADE LOADING 
240 AZIMUTH 

107324645.: 
1667759452 
2473328052 
2954750362 
3067361252 
2533746062 

PER INCH 

40 
55 
75 
85 
90 
95 

1304602952 
2399998452 
2441093752 
2281016152 
2053714452 
1847988852 

40 
55 
75 
85 
90 
95 

PER INCH 

4976439051 
1265380952 
2172657052 
2843081652 
3108942662 
2634290452 

326 « 



I 

i» 

I) 

ULADF LOAüINCI 

10 PFR        CfHT HADIu1. 

COEF                                                        COiINF                   ,   SINE MAX PS| 
SUAOV                                               S50363(!75] 70056 

1                                                              ISUOftTaSl-      l'/Ö^O^iil 1.21.0 ;63(.il 110liUab353 •    7105S 
!                                                             2ib7IOb351        '.A^'JSö'. 7')0 23VB362551 53?132il5l 72055 
1                                                        oi^OOSlSO-     2V65232750- 871,1066050 6659127252 73055 
4 U7U377250       2'.Ot)7U250 2'MlliU550 I<.(i72i2352 7<.055 
5 2667331)550-      1'.62796750 30'.211595O )025ia3552 75055 

BLADF LOADING 
55 PFR        CFNI RA01U5 

COfF                                                             COiINF                         SINF MAX P5I 
SIFADY                                               1666663352 80055 

1 1314057251-     4065007751 5039427051 1051148953 81055 
2 4221510351        lj;0081251 44382/3551 8990358251 82055 
3 S52363B850-     8169305050 9861446650 4135480752 83055 
4 3464245760        1658076851- 1693679851 7045028452 84056 
5 174)675050-     4246203350 45902(7250 2246503752 85066 

bLADF LOADING 
75 PFR       CFNI RADIUS 

COEF                                                        COSlNL                       SINE WAX PS1 
STEADY                                                   2216999752 90066 

i                                                        2671753350       1553802051 1576605051 8024343352 91055 
2                                                             6050449051        2204323351 6439485551 1000894752 92055 
1                                                             3413068350-     7583806750- 8316439150 8192334052 93065 
4 7489373350-     1914504751- 2055780951 6215875452 94066 
5 11743'475l-     1426006750 1183000851 3461533052 95055 

1)1 AOf LOADING 
85 PER       CENT RADIUS 

COEr                                                   C05INF                     SINE MAX PSI 
STEADY                                              2541121362 100055 

1 1885460051        2083151551- 2809725151 3121485453 101056 
2 5302578351        4667268751 7064045251 2067693352 102055 
3 1685805751-     7642056750- 1850932551 6812854452 103056 
4 4738811/50-      il659/5051- 3201243751 0537180452 104056 
5 1524562U51-     '.254575050- 1612574051 3980341852 105055 

BLADF LOADING 
90 PFR       CFNI RADIUS 

COEF                                                        COSINE                       SINF "AX \       PSI 
STEADY                                               2602909752 \ 110065 

1                                                             2764997251        5115245851- 5814716451 2983930253 111056 
?                                                            4267117251        4766645351 63975VJ051 2408249352 112056 
3 2363937851-      1579687351- 2843169751 71.2508665? 113065 
4 .2115005050        »071976051- 4077465051 6824332552 114056 
6 14)4423351-     6585)96750- 1576)67751 4093194552 116065 

BLADE LOADING 

95 PFR     CFNI RADIUS 

COFF                                      COSINE                SINE MAX PSI 

MFADV                                               2055290452 120056 
1 2429567351        7602639851- 61721^6951 2872954253 121055 
2 6685274651         3163696651 7^04649451 1273249352 122055 
3 6622700049        9124555050 9146557650 2861623052 123056 
4 4843440050        3405790651- 3440057851 6952346752 124065 
5 1328112051-     1264'.04051- 163)608051 4471891552 125065 
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< 

fOFF 
SIFAflY 

1 
7 
1 

(>nM I \m THRUST 

0 3697 71505') 
10 «lOnt«??')!. 
60 l?^»'^!')'. 
■JO JXIUJUS'. 

l?0 ?<.7(},i2?i.,)4 
isn 3,"(361.'131'. 
1 un i nsjupvn 
?ltl 36b'.'.677'-.'. 
Z4 0 10'.? 7290''i. 
?70 22'>16!)271<. 
100 2014'. «235'. 
im 37320V26b'. 

H4BMON1C ANALTTSI S 

rnslNF s 'It M^ X PSI 
UJUOllflS'. 
ilOJ'^17i<- lU7y 7äflb'j j juyb ii9ivj 96269'.91)'J2 

dlvK86Ü'j3 3 7 IV ^ J it) ) d 1V6'.336^3 12210V3bt]2 
i-jora; i7!>i- 1)63 ^BJ-iZ- i •)'.<. b/^s'jj 6119161'. 12 
■jJJBlflnil- 29?0 7'.3J')1- 2971 |705!i1 6721709812 
1362157^63- 1823 'JOOM- 1 3622796-J1 36 113 39612 

6051 
306055 
606051 
906055 
1206055 
1506055 
1806055 
2106051 
2'.06055 
2706055 
3006055 
3306055 

130055 
131015 
132055 
133055 
134055 
135055 

4 

I 
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Ff«   CFNI 
kAOHJl 

} 

> 15 
COEF 
STEAD» 

1 
2 
3 

UFAM hi m :^^ 
Ui 1 DL Al f 

1.        [        0 Rl'l' 
K 0«!I20l( nj. 11201K 60'I 1201K 90M 120)^ 

0 241.250005'.- 155209/055- 1704 1 70055- 1339190055- 217255 

1 17041/0055- 16/W>505')- 219(18 10055- 100..625055- 218255 
? 6UV23t)0054- 42468000-... 94 19)50054 1207300054 219255 

0 1 7002(5054 4 129175054- 2274)50054- 4040850054- 227255 
1 42 1 71;l)0054- 2097 /Ol)05'.- 5719025054- 50/650005 3- 228255 
i 4üJ7250053 2 318550054 408505005'! 2870750053 229255 

n 1288250054 3133000054- 1561000054- 3526000054- 237255 
1 ,■ J29500054- 1561000054 4705000054- 1168000054- 238256 
; ■J935O0Ü053 1583000054 2958500054 8732500053- 239255 

0 1440000052 2 1454Ü0054- 1568800054- 3628800054- 247265 
I 2759400054- 2014200054- 3628800054- 1393200054- 248255 
2 25)980005., 24l5o0i)054 2664000054 5652000053- 249255 

0 •UJ49920054- 2601 120054- 4675120054- 5.124880054- 257255 
1 3925520054- 55 /4640D54- 4225)60054- 4675120C54- 258255 
? 4221t.O0053 16'59000054 1264440054- 2014040054- 259255 

0 7UMÜ30054- 2600)40054- 6333100054- 5322090054- 267255 
1 4466620054- 6488640054- 4311080054- '5516515054- 268255 
2 4614650053- 1910520054 2600140054,- 1661325054- 269255 

0 0U720U0Ü54- 2208600054- /)Ü0500054- 4445950054- 277255 
1 3095825054- 6876175054- 3713U25054- 6143250054- 278255 
2 1475675054- 9^45500053 4947425054- 1591400054- 279255 

0 4020000054- 98U0000053- 3497500054- 1550000054- 267255 
1 1027500054- 3260000054- 1312500054- 2880000054- 288255 
? 600000005 3- 410000005)- 

0       E       0 

2690000054- 

R     t     E     5 

1075000054- 289255 

K 0»! 1201«: 30- I120H 60M 120I1C 90>l120l( 
Ü 2094250055- 1216250055- 8101/50054- 1995250054 717455 

1 9019250054 /485Ü00053- 1736250054- 1304060055- 718455 
2 1490625Ü55- 1 1 1 74/5055- 1710125055- 1622326055- 719455 

0 4843960054- 8489200053- 316)00005) ^646 /40054 727456 
1 5143640054 64922000-53 2813200054 3179360054- 728456 
i 1514760054- 

HfiRNON1C 

2014140054- 

ANALYS15 

3512280054- 1348300054- 729456 

ma   BLAOE BEAM BENDING 
HAOiUS 

COSINE SINE MAX PSI 
877895835'.- 290255 
633681405'. 1029148055- 1208593355 3016220253 291255 
1 3 96 34 0 7 5«.- 3687623554- 5013351954 1136773053 292255 
6589V21753 9631406653- 1167009354 1014601353 293255 
4055321853 7902047853 88816^1453 1570829052 294255 
2736990051. 507987(353 2763732354 2102899151 296255 

COEF 
STEADY 

1 
2 
3 
4 
5 

RADIUS 
COSINE 

117764 7954- 
1521776254 
7561226053- 
3091377553 
2576146053- 
1878736354 

SINE 

3153985554- 
6501'95653- 
5686376252 
165/319553- 
1316887/52 

3501917254 
9987400953 
3146958053 
3063206853 
18/9029154 

PSI 

2957569653 
1103084953 
3594788851 
5318662952 
2022890950 

305255 
301255 
302255 
303255 
304255 
305255 

36 
COEF 

STEADY 
1 
2 
3 

RADIUS 
COSINE 

1086125054- 
1125644554 

7286870853- 
3766251 753 
2538124253- 
1494)64854 

SINE 

2348867554- 
297004605)- 
4093/5)253 
2410/98053- 
2037426253 

MAX 

2604660154 
7871927653 
55h2'.85253 
35005/4553 
1508180254 

PSI 

2956050753 
1011145953 
1579531852 
5588155652 
1552784651 

310255 
311255 
312255 
313255 
314255 
315255 

45 
COEF 

STEADY 
1 
2 
3 

RADIUS 
COSINE 
8550000053- 
7893064553 
1000499654- 
3864002553 
)519001053- 
6450(2605) 

SINE 

2581882354- 
1 195121352- 
60720(1285 i 
)2;660975)- 
I(.6682435 ) 

MAX 

2699837254 

1000570954 
7197203153 
4774481053 
66710)645 I 

PSI 

2669989153 
9034219352 
1917626/52 
5562995452 
2897392451 

320255 
321255 
322255 
323255 
324255 
325255 
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60 
COEf 

StEADr 
1 
Z 
3 

REP     (•LAD! 
RADIUS 

COSINF 
\|0<.08'n"ii.- 

^6do0(jb)')3 

11 ^«.1)1,11'.-- 

ilNt    . 

^J'JlOl'föil- 
i!)ii.rj6^'j i 
bviV.tn !■) ) 
1 IfOliOT'j i- 
1'. 1 W.,0V'. >- 

MAä 

.'i. iioo'fa'j.. 

U'.ütiO'ib'j 1 
I I i-.OOO''". 

Pil 

/äO'Jl'>09il 
d6VvO/y6!)^ 

5ö9^33üli? 
3/'j3^06t>!i^ 

330^55 
3312!>li 
33225i 
3332ib 
33«2i5 
3352« 

I 

65 
fOFF 

STEADY 
1 
2 
3 

KADIUS 
CPSINF 

ITiblbHiü- 
3011.163353 
153919745'.- 
2131167705) 
6604789/52 
IS 76260354- 

'. INF 

2464914754- 
(296)38352 
920276075) 
5612666/51- 
231112955 )- 

MAX 

24632/5354 
;540925854 
944802165) 
682/89/452 
1890440754 

('5 1 

2/69/16753 
886'-300652 
2563899852 
08B2121352 
3740443652 

340255 
341255 
342255 
343255 
344255 
345255 

8 0 
COEF 

STEADY 
1 
2 
3 

RADIUS 
COSlNf 

40/6272954- 
1546870052- 

138^270554- 
5529Ü84353 
2571655353 
2696V08554- 

SINF 

15860/9754- 
8908503352- 
6/5061985) 
1224919551 
43-.108505 j- 

15864/6 /54 
1 )S5 1)8254 
8/2591 /e5i 
284846015 i 
2 /)2422)54 

i>5l 

2687162253 
9184376052 
16B9362152 
6367297251 
3/64954252 

350255 
351255 
352265 
353255 
354255 
356255 

92. 
COEF 

STEADY 
1 
2 
1 

RADIUS 
COSINE 
1941875054- 
2416310853- 
59)7496253- 
308/499553 
1 187494653 
1420869354- 

-. INE 

J92OO/0753- 
1371215)52 
14^499/25 8 
12 )408565) 
)549335252- 

460494435) 
5717081353 
)4fJ0480H5 ) 
1 /126I2/5 i 
1421312654 

PSI 

238)505453 
8913851952 
825836/451 
I 152555852 
3628619152 

360255 
361255 
362255 
363255 
364255 
365265 

€ 

WH. ÖEAM  BEND 

COEF 
STEADY 

1 
2 
3 
4 
5 

COS1NF 
8760250054- 
6917566254- 
317360)7 64- 
1829050052 
7956877753 
2/0)849354- 

'., I M 

0310042554 
3342460854- 
6304565053 
9663025053 
I 194506)64- 

100124/156 
4609 100154 
630/717461 
1251 /42654 
2955903354 

129/751753 
II 12422253 
2934172952 
1263268/52 
4076/26152 

760456 
751465 
752465 
763466 
754465 
766456 

COEF 
STEADY 

COSINF 
474)850051- 
17960/9054- 
8/1915155 )- 
130/16545)- 
124845095) 
1892984054- 

SINE 

2661142054 
ÖÖ89 / /625 )- 
55486)2052- 
/20/907062- 
1/61809/5)- 

)202 706454 
1246699154 
14740^105) 
144!58555 3 
19 lOOUl754 

PSI 

124120)55) 
112744796) 
6/26/00052 
8260C12062 
)824B0BÜ52 

760456 
761456 
762456 
763465 
76'. ".SS 
765465 
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> 

PfR  CENT 

RADIUS 

8 0 

HH.  CHORD  BEND  .15R 

«H,  CHORD  BEND  .2BR 

CENT 
COEF 

STEADY 
1 

2 
3 
"i 

5 

CHORD 
RED 

BTNOINt, 
BLADF 

IC 0*1 1201IC 

0   E   0 

30*I120IK 

R  t  E  5 
60*1120IK 90-H120IK 

0 8693500055 

9'I325O005'I 

835'.50OO55 

7546000055 
8065000054 

94 32500055 

4312000055 

3907750055 

1064525056 

3234000055 
5120500055 

1266650056 

7664275055 
1059900055 
72'.2650055 

6712700055 
1766 500055 
8302550055 

4239I.00C55 

3621326055 
9185600055 

3974625055 

4769550055 
1086397556 

4167977555 
944127505'. 
3039630055 

3269905055 
2116530055 

3292932555 

2233667555 
2533025056 

3868620055 

2717246065 
2678437555 
5043022555 

2539890055 
1367532555 

2257680055 

2351750055 
1998987555 

22576BO055 

1928435055 
2093057655 

2539690055 

2257680056 
2261197565 

3080792555 

0 
1 
2 

4482940055 
1027796056 

4810960055 

4920300055 
1312080056 
2296 140055 

8419180055 
9184560065 
196U120055 

9840600055 
7672480055 
1093400054 

0 
1 
2 

4463070055 
8276275055 

4966965055 

HARMONIC 

5038950055 
1108569056 

3311310055 

ANALYSIS 

6838575055 
7918350055 

2447490055 

6494230055 
6910560056 

122J745055 

RED BLADE 
RADIUS 

COSINE 
6322020656 
3361.226355 
1(9665985'. 

CHORD 

SINE 

3802972255- 

3869683353 

BENDING 

MAX 

5077462955 
1838286854 

P5I 

3114969863 
6108176951 

112290675".- 
4'.91626753 

7590620054- 

5389988354- 
2722918354- 

1647229554 

5505714754 
2759715854 

7767295354 

8607726152 
6984174052 

3355123452 

67156 

68155 

69155 

77155 

78155 
79155 

87155 
66155 
89166 

97155 
98155 

99165 

737455 
738455 
739455 

747455 
746455 

749455 

100155 
101165 
102155 

103156 
104155 

106166 

COEF 
STEADY 

1 

2 
S 
4 
5 

RADIUS 
COSINE 
5785287555 

2697639055 

3660123353 
1766491364- 
1104059654 
4895139754- 

5INE 

2923839566- 
1274658353 
4710656754- 
3442117854- 
2888113254 

MAX 

3978202455 

3894665153 
5030961954 
3614847454 
5683624854 

PSI 

3126967553 

9653486251 
8314800352 
7194591652 
2989191352 

110155 

111155 

112156 
113155 
114155 
116155 

COEF 

STEADY 

1 

2 
3 

RADIUS 
COSINE 

3008926855 

9276537354 

3837912054 
8059590053- 
1688682354 

2958101753- 

8454778064- 

7976966753- 
3262225254- 

2127185564- 
2314116154 

1266139155 

3919934654 
3360310054 
2715963454 
2332946254 

3176534853 

1741292353 
8537417352 
7711114252 
1945690852 

120155 

121155 

122155 
123156 
124165 
125165 

COEF 

STEADY 

1 
2 
3 
4 

5 

RADIUS 

COSINE 

2247681355 
3093932354 
1526634254 
6271310053- 

3919590053 
2326335053- 

SINE 

2981216854- 

2715570053- 
1685418264- 
1018335654- 

1296799854 

MA» 

4296516554 
1562567654 
1798312554 
1091164154 
1316616454 

PSI 

3160629263 
1749633453 
8319672152 
7276296362 
2003556V62 

130155 
131156 
132156 
133166 
134165 
135156 

HARMONIC ANALYSIS 

KH, CHORD  BEND 

COEF 
STEADY 

1 

2 
3 
4 
5 

COSINE 
6423725055 
3511121266- 
2824608254 

2333333346 
2733645053 
1160313965 

SINE 

3834131365 
1104732954 
4556635354 
1736004554- 
3936632054 

MAX 

5198697565 
3032960054 
4556835334 

1757396754 

1225261555 

PSI 

1324620253 
1068048652 
2999999052 

6973718662 
3748314951 

770456 

771455 
772455 
773465 
774455 

775455 

KH.  CHORD  BEND  .2eR 

«OEF 
STEADY 

1 
2 
3 
4 

5 

COSINE 
5914767555 
2599403855- 
2399493054 
6398285063 
1319736064 
7877632754 

SINE 

2641426655 
1039015254 
4679027554 
2078025554- 
4179366054 

MAX 

3705946055 
2614768654 
4753799654 
2461685064 
8917810754 

PSI 

1345406053 
1170665562 
2660616052 
7560481652 
6569369951 

760456 
781465 
782456 
783455 
764455 
785465 

331 



0        E        G 
( 120]K 30*(120IH 

0 67955800V.-     Vi?<.i.6005it- 
1 <<fil3,>OQi',-     Il22ii00,>i,- 
i       1Z3SS6004I.-    tlNUOOOiJ 

K     E     E     b 
60M120K 90M120IK 

6177b0005'.- i3977'J00!>'.-                187355 
525113005<.- 3397790051.-               '.88355 
lB533'.005i.- 926670005".-               489355 

{ 

R/B     TORS 0 ^13021.0054- 
1 9890400053- 
l        304320005 1- 

1065120054-     3119280054-      2206320054- 497355 
1749640054-      1597680054-     4564800053- 498355 
4IB4400053        3043200053        1902000054- 499355 

COEF 
STEADY 

1 
2 
3 

COSINE 
4453164254- 
7942701553- 
2445377754- 
1029634053 
7464845353 

SINE 

1 732391554- 
1203779B54 
7722248053 
147128595'. 

MAX 

1905 792654 
2725611554 
7 790 51 79,-J 
1649824754 

PSI 

2453694153 
7609524552 
2746845152 
1577454752 

8091903352-  4968302553   503376795)   1985011552 

560355 
561355 
562355 
563355 
564355 
565355 

COEF 
STEADY 

1 
2 

3 
4 
5 

COSINE 
1233130054- 
3253 722053- 
4120997353- 
1648400553 
1458199253- 
1057461753- 

SlNE 

1068485154- 
8764956752- 
3613800353 
7027969353 
1174847853 

MAX 

1 116927754 
4213594053 
3971999153 
1177652653 
1580675553 

MSI 

2530636153 
9601696752 
2182678352 
2543042752 
2639808352 

570355 
571355 
572355 
573355 
574355 
575355 < 

4 
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HM")      HLAUC MI Kl 

RKO     BLAUf riAP 
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r, 102'.')lOOii) ■ i<)ei()Oüu'.v 3iu')()OÜ0''b- IbB'^iOOiO- B975!>6 

l VM-VOOCHK V- lOVOb'.OO-iO- ^^000000*-''- f)2fa2'jO00'*v BVBVjb 

2 v-y l^UÜOÜ^o igIbVUUObU- d262v0i)0'.V- U2)7000iO- Wibbl 

0 

1 ^ Ifef/mtMv- '/■.b'.üüuü'*^ lö'»2bOOO'JS yb02000C'. J- 508555 
2 < j^fJUDOOA» i /■WbOUO'.L'- 1 U^iDUOM- ■Jni'.OOOO'«'* 909,);i 

I 

COEf 

STFATV 

COblNt 
18171 I11S2 

2U1■'. 72' I 

1 )"V6b Ib/i. . 

)20.-byb)iü- 

260»10(H 'JU- 

Ibl-i'j'jbl'jC ■ 

^ ß 'j ) I o !) ^ ■ 

»^'.t'BOOO'*'' 

1 I^KOOOl-J 

*AA 

' I9b20l0'>l 

2 ^ V (! 7 b b ^ -J 0 

) 2 3 v '. > b t -J ü 

282*- 7023-30 

I619<tö72' 0 

PSI 

28(il Jlbb") 

1 )v2^b2A5l 

5/12 /93952 

*.V 7 /bb'-l 52 

i679bJ7252 

910555 

911555 
912555 
913555 
91A5b5 
915555 

RED BLADE    (LAP 

COEF 
SIFADV 

COSINE 

10".1811351 
JJÜO ' /vC5t - 
^^ ) 12 i 0 71,0 

2 J J ^ ! i >5 5U- 

22 10/0b 7A v 

I^^Mflb1850- 

•- I NF 

. 1603 IS •-. 1 

1 1 ■ I b J »■ t) - 0 

I ( ■ ) ) ) I ' ■■ 0 

'" (. 7 0 7 » 1 ) A c 

^«.l-HBlt/ 

^ /o.'rl |51 
1 I -./(.bbf.-0 

.■ 7J2 5 l'.b', J 

2 U59 165«,•* 

)bO,'A'.bl50 

Rbl 

I 55'.058ö5 3 

'. 1 b V 7 M 8 5 2 

4 6 130 3 155*? 

■./ 76 5 56B5 1 

i'.9b952b52 

920555 

921555 

922555 

923555 

92A555 

925555 

\ 
VESMCAL ACCEL 

COEF 

STEAD» 

I 

2 

3 

■:OSIN> 

98-. 7 7',005C 

1 '.0Ö2'. 5049- 

0 ) 7 3 b 7 ö )'. b - 

5 50/1.0 00 40- 

5I00IbA iu ,- 

U5iOI60AV 

■ ! Mt 

60219017AO 

1 bb-.bc0b4-. 

55b2C 1 bO'.b 

76 . i v'B 1A-. 

514, 951 74f, 

1531 5-(694< 

20b 70,l64 . 

' b /4 05 ?04b 

'220C 31 14^ 

1 I 7189684 9 

PSI 

20)1523953 
1 2 '05 I i 753 

-.4^9963652 

30bb / 34752 
üb /•y3b0552 

930555 
931555 
932555 

933555 

934555- 
935555 

FORE- AH    ACCtl 

) 

COEF 
SIEADr 

I 
2 

3 
4 

COSlNt SINt •^AA PSI 

6*»! UObM*^- 

«MÖJ.JtiOD'.V- i^y.'il M«*' ^Oojb'tOV'.'y l /■atmOJ'J J 

) 5 tJ (" o / 6 'J ^ 4 o o.' 11,1 o ■-f-^ /6'J1 i/b*.'. v il.''.'. NÖt»^ 

tiQS )bJi^O- 1 j / / Ü a ^ (". ■> - i  i-*«*-, 7/dt.  * ob-rüVbö i-.-' 

(.»♦ JtiV \2i*9' <".. ? Ö ? « Ö Z'*1' blUÜ^otUik^t "HJö'Jtyl•>^ 

1 IbllthOxü- ."r-^? ^^i*0- iOT^i^O^^o '<!Obnnb? 

940555 
941555 

942556 

943555 
944555 

945555 

LAIERAL    ACCIL 

COEF 

STEAD7 

I 

2 
i 

COSlNl S1NF 

9295000046- 

1153576748- 0 2 3 0 3 9 16 

l )0W4995ü 2^4294 7,' 

6 7599b174b 3-743345 1 

21I2496B49 912 10(105 

2264 50034 7- 54 2 W/85 

siiSl i^bOUÜ 1 iÜ^'tbtll^ J 
i iJ-itclb'-'O 1 /'JOl'.JO'TJ 
inJaOtjlO^a u-'vi^bbj 
i lfm •.o'iO-'-' i^i-.t i/?v 
^/ü^'i.lHC - i^.'WU*.-.' 

950555 
951555 
952555 
953565 
954555 
955555 

333 



LIFT.  LINK     LOAD 

RT. CYCLIC       LOAD 

LT. CYCLIC  LOAD 

COLLLCIIVL   LOAD 

STABILISER     BAR 

0>l120ir 
■.^iOO<")Ot<. 
bV703tjb5bL 

biUOUVOOb'/- 
il2000OOb'S 
'id4büü00^ I 

'707?OOO'>3 
112B0000b^ 
676BOOOO,>^ 

luVI^OOObJ- 
WblOOOO'i?- 
)96eO0O0')^- 

1661?ÜOO'il- 
3illi600O')l 
i3?blüOO'jl- 

n      i      ü 
10' I UOI« 

'•?U))6105'. 
3 30 J 16'JO')'- 

Sl/dli'/UO'J'' 

IIJBOUOO'J'I 
41600000^^ 
^V12UU0O51 

nb36UOO'ji- 
2?-j6 0000b3- 
^ölüOOOi) 

19040000^2 
1 7B56000')3 
IVtBOOOOi«'- 

6204 000050 
206BOOOObl 
I03I2000')I - 

R t 
60M 12011- 

402 3)!) /L')4 
40600240^4 
60V1 /025L)4 

44 I/iJOOO-3 
2080000052- 
3 120000ü')2 

9024UO00')2 
2030400053 
5640000052 

2V76Ü0O052- 
2V76000052 

3IO2O00051 

3IÜ2Ü00050- 
594 5 50005 1- 

90- 1 UOU 
5 1566 9 7054 
504 ))t,)054 

55250 12554 

2 10400005 3 

280B000053 

2256000053 
I 353600053- 
1B35200053- 

;V16ÜU0052- 
3963000052 

17d560O053 

45496U0051 
3205400051- 
4601300051- 

( 
103(655 
103B655 
1039655 

1047655 
1046655 
1049655 

1057655 
1058655 
1059655 

1067655 

1068655 
1069655 

1077655 
I078665 
1079655 

COEf 
SIEADY 

1 

2 

3 
4 
5 

RI. CYCLIC    LOAD 

LOblNl 
49796I2B54 
5015B6675I- 

12BI972253- 

3777B5505( 
2 7 6 2 5115 5 3- 

SlNt 

109 36 >'9B 5 
72)85 11 15 
5 1944 11 ;5 
388511425 

5223925052 2/5/65005 

MA; 

1094129453 

/94784605 3 

6422935552 
h 767 1 !'.653 

590/116652 

KM 

2673741351 

1226052253 

1O20O9 3/5 3 

II )5J68652 
6.54 34 16852 

1080655 
1081655 

1082655 
1083655 

10B4655 
1085655 

i 
COEf 

STEADY 

1 
2 
3 

COSINE 
1646666/53 
2322393)50- 
1 1B/3S3153- 
I 733330352- 
5806664752- 
3234398551- 

5 I HI 

46/3 354051 

1936432B5) 

2/73333 752 
2B52109052- 

1333995552- 

46/9 12 105 1 

22 /1460353 

32/0445552 
6469 101052 

13/2646152 

P5I 

9264494)52 

60/5 /)7352 

4066844652 
5153982252 

512/422052 

1090655 
1091655 

1092655 

1093655 
1094655 

1095655 

LI. CYCLIC    LOAD 

COEf 
STEADY 

1 
? 
3 
4 
5 

COSINE 
2444000052 
5873805051- 

9211993552- 
2600000046 
2124400553 
39713Ö1052 

SINE 

6143/26751 
618(886152 
3006000/52 
3501860252 
l,-65620252 

MAX 

8499821451 
I 1096/7451 
3008000/52 
.154 385 35 3 
41601/2552 

PS I 

1 137133253 
/305IIlu52 
2999998 152 

2392609251 
3 5 3 5 2 616 5 1 

1100655 

1101655 
1102655 

1103655 
1104655 
1105655 

< 

COEf 
SIEADY 

1 
2 
3 
4 

5 

COSINE 

9093333351 
216/698252- 
5042663752 

3141333 /52- 
5869335352- 
1614969252- 

SINE 

1 2 5 6 2 1 4 4 5 i ■ 
4 /25015552- 
3306666/51 
3865937)52- 
3971166251- 

MA* 

<:522 (16452 
6/1045715^ 
J150689352 
/020126952 
16630/7652 

PSI 

^098652053 
1504)12553 
5/9 9 700052 
5 134269552 
1076295952 

1110655 

1111655 
1112655 

1113655 
1114655 
1115655 4 

STABILI2ER 

COEf 
STEADY 

1 

2 
3 
4 

5 

COSINE 
1202025051- 
•55089 /B50- 

1292520049 
3616/40049- 

577550049 

SINE 

5386664051 

/238Ö8 1 149 

1809506250- 
37311B1749- 

MA) 

54 39 129951 
2585016649 
2004194350 
5381 18 1249 

PSI 

9/97959452 

2999985052 

815121/952 
/902551452 

6575776749   2227858350   2322877/50   1471108/52 

1120655 
1121655 

1122655 

1123655 
1124655 
1125655 
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> 1)        [        G R     t     t      S 
K             Otll201IC ia.(120IK 60M 1201»; 90t|120IK 
0        ICZ^iOOC« 6195DOO0'.9 1160000050 8555000049 447355 
1        Mll^UOOiiV 2bü7iOOO'.9- 2802i0O0i.9 7080000(149 448365 
i     neb^ooobo 7965 0000'iV 442!>000049 3835000049- 449355 

O        lUOOOOObO 1695000040 1500000050 1005000050 457355 
1         720000001,9 70,JOOOOO<.9 1275000050 1785000050 458355 
2         lii.bOOOO'iO 99000000ii9 6i.,,0000ü'i9 1250000049 459355 

0        150000004'i- ••b'iomoim- 8(00000049- 2550000049- 467355 
1         1800000049 6900 0000<.9 2100000049- 6300000049- 468355 
2        lObOOOOObO- 3100 000049- 2250000049 7650000049 469355 

0        Iü675000i0 70IiOÜOO«9 1372500049- 2440000049 477355 
1         ibii26000<i9 Hö'.OOOOiO 1006500050 610Ü000049 478355 
2        3i07b0D049- Ii2b0000<.a 5490P0Ü049 1479250050 479355 

MARMONIC ANAl»<,l S 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
5187083349 
O75B061348- 
4302082249- 
1229175048 
4916783347 
3710913347- 

S I III 

1841379548- 
5279668849 
2458266/47- 
3832169248 
454555624b 

/00443234Ü 
66 10648049 
1253516248 
3863->62448 
4560678748 

"5 1 

1952414853 
6458672552 
1162301253 
2067218352 
1693)43652 

520355 
521355 
522355 
523355 
524355 
525J55 

I 
PYLON 

COEF 
STEADY 

1 
2 
3 

COSINE 
1 127500050 
7147120246- 
9499995846 
2499896747- 
2499987848- 
6471398547 

SINE 

1433027548 
5672466849 
1250006648 
622(250548 
566994 I 747 

MAI 

7269368648 
5751467649 
1274 759546 
8598697048 
6603906147 

PS I 

1666623053 
4024629552 
3376960652 
2672557262 
8244670651 

530355 
531355 
532355 
533355 
534355 
535355 

PYLON 

ft 

COEF 
STEADY 

1 
2 
3 

COSINE 
1750000049- 
6339111248 
1937498349 
2750001546- 
6125005648- 
5691158347- 

SlNE 

3948555548 
7036466749- 
250002334/ 
324 /596748- 
5144263146 

MAX 

7466294548 
7296330249 
2 761344046 
6932/16148 
59135/624/ 

PSI 

319182/652 
1426974953 
5626861352 
5196135162 
3500189562 

540356 
541365 
542365 
543366 
544355 
546366 

) 

COEF 
STEADY 

1 
2 
3 
4 
5 

RED     PITCH LINK 

WHITE     PITCH LIN« 

COSINE SINE MAX PSI 
60U041749 550355 
4209561748 7749645048 8819150148 6148944/52 551365 
6049164049 4666433649- 7639694649 161 1 /63853 552355 
228/499846- 2541661748- )4 19459048 7600424452 553365 
1779170046- 4-02250047- 1832824046 484 7443262 554355 
1127945048 1146197546 1606113448 

D        E        0 

90919/0551 

R      E     E      5 

555356 

1 12011. 30H 120H 60H120IH 90H120I«. 

0 1392500052 1114000053- 16/1000053- 1392500052- 507366 
1 4177500052 5670000052- 1671000055- 2367250053 508355 
2 473450005) 2/85000053 1392500053 7101750053- 509355 

0 2916000052- 1603600053 2770200053 1605800053 517355 
1 2041200053 5246600053- 1458000062- 2770200053- 616356 
2 3061800053- 

HARMONIC 

2916000053- 

ANALYSIS 

2916000052- 519365 

RED    PITCH LINK 

COEF COSINE SINE MAX PSI 

STEADY 3461250051- 
169/983253- 129/330/53- 2058304463 2190716053 
1636186653- 146/22/853 219/695253 6905614052 
1206833663 9979684652 1556004053 1319604352 
3133134352 1106445463 1 148 968655 1654395652 
1296275263 8331639552 1540936653 65460/0951 

WHITE            PITCH  LINK 

COEF COSINE 51NE MAX PSI 
STEADY 5589000052- 

1638442663 1841096353 2464576665 4833325352 
5586998052- 2946218752 6317998452 /610211152 
6561003052- 8506000052- 10/4169253 77450/9152 
1215001852 9680431252 9766381352 2071151652 
1055242753- 4316989252- 1140112155 4044968752 

660355 
681355 
682355 
583355 
584355 
585356 

590355 
591355 
592356 
693356 
594366 
695355 
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IBM TAB NO. 7 

TYPE I STEADY STATE CONDITION NO. 58 

HIGH ALTITUDE, BELOW/ STALL THRESHOLD 

TRUE AIRSPEED 79 KNOTS 

I 

> 
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:0 
DtLl« 
Ptw       ctM 

Ph! VSUHE 
KAU1U5 

fLR        UM 
CHORD ( UM 1 2 U 1 < 

U        1        u 
10M 1201» 

n     E     E     ä 
60*1 1201» 90i 1 1201». 

>4 

0 2 ;9üJVbOjl 
29'.75600bl 

2/019)0051 
2/72110051 
56144Ü0U,'U 

2 7/2110U31 
20)5220051 
94/4)00050 

301//4Ü031 
101/610061 
1543960051 

17168 
18166 
19166 

1  1 
1 lOOBOO^I 
1 60d'^0ö?l 

12VO;öOO51 

1408950051 
1318050051 
121O060051 

14/2580051 
1090800051 

27166 
28168 

2i.b'.JOO0''0 jiaiioooiu 5ö)580üU-'Ü 8/26400050 29158 

I« 
66ÖUÜ00üi0 
8i.600000i0 
1000000050 

7560000Ü5Ü 
8 160OOCO50 
1920000050 

76800000:0 
/O2O00OO50 
312(1000050 

»460000050 
Ö5Ö0000060 
4980000060 

37158 
36168 
39156 

61 
0 

J 
26,>5950050 
Hi68100(i'.o 
210/2000:0 

1116900050 
) I8030005U 
o;eoono049 

2919350060 
3402250050 
1295050050 

3248600050 
4060750050 
1975600050 

47168 
46158 
49158 

t)U 
u 

1 
2 

lUlblbOUbO 
1159600050 
2054850050 

55 

1158 750050 
1421400050 
1467750050 

DELIA 
PER        CENI 

1Ü6ÖÜ50Ü5U 
1591350050 
6489000049 

PHEbiuRt. 
RAOIU6 

1206100U50 
2101200050 
1019700050 

67168 
58156 
59168 

PER         CENT 
CHORD K 0*1 120IPC 

U        E        & 
30*1 12011; 

R     E     E     S 
60«! 1201«. 90<l 120IP; 

2 
0 
1 
2 

5068800051 
1047680051 
J0<'12e0051 

5022720051 
6635520051 
1 '28000051 

4469/60051 
6312960061 
2/64800051 

4285440061 
4654080061 
4056040061 

147268 
148266 
149258 

•1 
0 
1 
2 

15V0550051 
1272<.00051 
245<.100Ci51 

3772350051 
4545000051 
1568025051 

3545100051 
4045050051 
2 117960061 

3690660061 
3317860051 
3022426061 

167266 
156258 
159268 

n 
0 
1 
2 

2105»0005l 
1965040051 
1210605051 

22106/0051 
2/72110051 
JÜ180OO05O 

21 /5580061 
2456300051 
115/970051 

2210670051 
1894860051 
1684320051 

167256 
166266 
169258 

2i 
0 

1 
2 

1706880051 
1'.V3520051 
9245600050 

1/6O220051 
2204720051 
5)34000050 

1 /O6B80O51 
1920240051 
9245600050 

1671320061 
1529080051 
1316720051 

177256 
178256 
179268 

y. 
Ü 
1 
2 

1J728O0051 
1 12000005 1 
8844000050 

1465200051 
1806400051 
4554000050 

14)8800051 
1557600051 
7 788000050 

1432200051 
1181400061 
1089000051 

187258 
188256 
189266 

oi 
0 
1 ) 

4721200050 
4 741550050 
1968250050 

4924/00050 
6410250050 
2849000050 

4 721200050 
5)92/60050 
252)400050 

4721200060 
4029300060 
3886850050 

197258 
198256 
199258 

to 
0 
1 
2 

8277000049 
1063000050 
1 188400050 

75 

90/8000049 
1308300050 
907800004) 

UE L I A 
PER         CENI 

90/8000049 
1228200050 
44055000-9 

PRESSURE 
RADIUS 

1041300060 
1094700050 
8644000049 

207258 
208258 
209256 

ER       CENi 
CHOHO R Ot1I20)K 

D       E       0 
30M WOK 

R      E     E      S 
60«l 12011; 90tl 120K 

1 
0 7948145051 

5518890051 
8018900051 

6603800051 
6226440051 
754/200051 

6188/00051 
7075600051 
6650970051 

4764170051 
7647200061 
8443430051 

377356 
378356 
379356 

9 
5783605051 
4787810051 
3940410051 

6)55500051 
5253880051 
3616710051 

4237000051 
45/6960051 
3616/10051 

3770930061 
4067620051 
4533690051 

387358 
366358 
389358 

i; 
2897820051 
3181920051 
2386440051 

2642130051 
2500080051 
2169160Ü51 

2429065U51 
2727360051 
2130/50051 

2613720051 
2686310051 
2/84180051 

397358 
398368 
399358 

21 
2824190051 
2511270051 
2J8O080051 

2860100051 
2/46460051 
1891430051 

2668730061 
2/ /2370051 
2046890051 

2591000061 
2613270061 
2642820051 

407356 
408358 
409358 

n 
I81S24O05I 
1519935051 
1377885051 

170460005 1 
1690)95051 
1136400051 

1363680051 
1761420051 
1250040061 

130686005 1 
1634140051 
1661985061 

417368 
418368 
419368 

61 
6506150050 
6089500050 
5672850050 

6602300050 
7307400050 
6281800050 

506)900060 
7563800060 
4711360060 

4871600060 
6794600060 
6922800060 

427358 
426358 
429358 

90 
1 171500050 
1 118250050 
2272000050 

1011750050 
1739500050 
3632250050 

7100000049 
1/75000050 
1242500050 

5867600049 
1739600050 
2325260060 

437358 
436366 
439368 

c 

i 

( 

( 
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i'lR CENT 
CHOKU 

\) 

ai 

uEl I» 
Pr. i<    [.INF 

Ü  [ 

Mht :.5uKl 

K t C  a 

« U» 1 UflU 30M 120U oOHUOm 90* 1 1 20)(- 

ü BUbOOiOO1)! 

)90Gi300bl 

OZ16010051 

6390230051 
5103885051 

taaai/ü05i 

■. J154B0051 
M37140051 

7(la070051 

4149500051 
7635080051 

908 740505 1 

607458 
608458 

609458 

0 666ni0t)l 

■•UOUOSOOil 
eOHH9l900'Jl 

6066750051 

5'.22290Ü51 
64öä'y 70051 

4222275051 

/406;b0051 
/466/60Ü51 

4000050061 

806899005 1 
9289005051 

617458 

618458 
619458 

i^bihtsoo'ii 
5a90l'4005 1 
'.5»aa3oo5i 
554 7690031 

3 766950051 
6/80510051 
4588830051 

3698460051 
4862/90051 
7362675051 

627458 
628458 
629458 

IOtQlbOOi\ 
J^'.lOOOOil 

5139300051 
4213100051 

4143Ö50051 

3264150051 
5000400051 

3 3/990005 1 

33/9900051 
365 7/0005 1 

5 18560005 1 

637458 
638468 

639458 

503/300051 
509a0aüO51 

362 /480051 

4106/00051 
4019640U51 

1529440051 

4166/00051 
38/2580051 

4509840051 

647458 
648458 

649458 

667458 
658458 
669458 

1 l'*27i00il 

i no7;iosi 

1 /34075051 
1559750051 

1679025051 

1042325051 
1890050051 

15/810005 1 

2605700051 
1853350051 

2128600051 

667458 
668458 

669458 

677468 

678458 

679458 

^Bi6OO0O50 
MiCiOOOiO 

5426400050 
5236000050 
7425600050 

2046800050 
/2352Ü0050 
5854800050 

24/5200050 

1425600050 
8234800050 

687458 

688458 
689458 

iOlfltOOOiO 
3792000049- 
ial9i.000i0 

7584000049 
1422000050 
445560005 0 

1232400050- 
2844000050 
3ob6B00U5U 

113/600050- 
3555000050 
3934200050 

697458 
698458 
699458 

94300000149 

1225900050- 

2263200050 

2829000049- 

1414500049 

3111900050 

1603100050- 
1037300050 

311190005C 

1603100050- 
1461650050 

2593250050 

707458 

708458 

709458 
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90 
DEL IA 
PEtt  CENI 

PRESSURE 
RADIUS 

PER  CEMt 
CHORD K U'l12011 

U   t   0 
30» 1 1201«. 

R  C  E  S 
60*11201^ 90M 1201K 

1 
0 '■'365070051 

4021160051 
9312160051 

7460310051 
5343910051 
9629620051 

4867720051 
7619040051 
8994/00051 

4761900051 
8465600051 
1021163052 

797558 
798558 
799558 

1 
74196115051 
2396420051 
5714540051 

5484115051 
3)64^05051 
5806710051 

3041610051 
5299775051 
4055480051 

2857270051 
6313645051 
7557940051 

807558 
808558 
809558 

17 
5917000051 
3076040051 
J9U5220051 

4911110051 
4378560051 
3905220051 

3431860051 
5561980051 
3313520051 

3668540051 
3786880051 
4260240051 

817558 
818558 
819558 

23 
4215720051 
4656900051 
2990220051 

6029460051 
5196120051 
3063750051 

5000040051 
3039240051 
2401980051 

4902000051 
2843160051 
3431400051 

827558 
828558 
829558 

U 
1796440051 
1461600051 
1 7/7920051 

1629760051 
BBB9600050 
1777920051 

2;4096005l 
144<»560Ü51 
1148240051 

4111440051 
1/03840051 
2000160051 

837558 
83B55B 
839568 

63 
5431800050 
1316800050 
7242400050 

32920001)50 
4'.4420005ü 
6913200050 

6090200050 
4115000050 

8230000048 
6748600050 
7407000050 

847568 
848568 
84956» 

90 
1725 750050- 
3230250050- 
1460250050 

9 5 

3672750050- 
9735000049- 
2920500050 

DELTA 
PER   CENI 

3044500050- 
4425000049 
2876250050 

PRESSURE 
RADIOS 

4602000050- 
1106250050 
1371750050 

857568 
868668 
859668 

PER  CENI 
CHORD R O'l 120HL 

0        l        ü 
30» I120K 

R  £  E  S 
60*l 120IPt 90»! 12011k 

2 
0 7307400051 

2211450051 
7788150051 

4615200051 
3653700051 
8268900051 

2884500051 
5576700051 
/884300051 

2788350051 
634590005 1 
8509275051 

967668 
968668 
969658 

9 
6650455051 
2009490051 
5167260051 

3923290051 
3253460051 
6028470051 

2248715051 
4784500051 
5262950051 

2296560051 
488019005 1 
7846580051 

977658 
978658 
979668 

17 
6157710051 
2210460051 
3263Ü60051 

3894620051 
3473580051 
3473580051 

2631500051 
4631440051 
3263060051 

2526240051 
3263060051 
4736700051 

987658 
988658 
989668 

23 
4072450051 
3093000051 
2319750051 

5103450051 
4330200051 
2525950051 

3196100051 
2139325051 
2216650051 

3041450051 
2216650051 
3041450051 

997658 
998668 
999668 

3« 
1007668 
1008658 
1009658 

63 
41940O005O 
1817400050 
7129800050 

1607700050 
4333800050 
6710400050 

9796000049- 
6011400050 
2865900050 

6710400050 
5731800050 

1017658 
1018668 
1019658 

90 
5655000049- 
1087500049 
8047500049 

5220000049- 
4785000049 
7177500049 

7177500049- 
7395000049 
8 700000048 

'6090000049- 
7830000049 
2610000049- 

1027658 
1028658 
1029658 

i 

i 

i 
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ULAÜt LUAI, l\C. 
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W K INCH 

BHfllBO'.l')! 
1651^6705? 
t 15',60J6,J? 
^9127(865? 
^H'il'J'.y'tb? 
Ifl'ibtT,'!/ 

PIK INCH 

■lh 

5726161651 
122444375? 
22A2080652 
2ii521'.1652 
2957216'.52 
2'(7<.ü<.3ü52 i 

ULADl: 
90 

«5 
10 
■15 

LUAUINI. 
A7 IMUlM 

7S 
B5 
40 
4 5 

B1ADE LUAhING 
120 A;1MUIH 

P, K INCH 

116« in 1B52 
1H21B5525? 
II'.ÜIUS^S? 
2 J61B02'<52 
25B 37n4B52 
1271760552 

Pl R ran 

1 iao m^os? 
167d726'.52 
212 J674152 
1H 7042öd52 
1673212552 
1 12 1 IIBOV 

111 Al't 
2 70 

BL Al)l 
IUO 

LIJAUINO 
AH MUlH 

LUA1HNG 
A/IPUIH 

PtK INCH 

2415ü'.0e51 
7A11565951 
2099620552 
2756611*52 
3023'i7'.952 
26<.013d352 

PLK INCH 

«,211172451 
1051810552 

1432806952 
2610963252 
21121Ü2052 
2150'i05'.52 

( 

BLADE 
150 

^0 

55 
75 

40 
45 

LUAU1N0 
A/INUIH 

VL P INCH 

1126220652 
2<.08642152 
2^92628852 
2527^5305? 
21 Iä97'.a52 
212« 301'.52 

BL aot 
HO 

LUAUINC 
a7 IHUtH 

PlP INCH 

6671,753951 
l',93973252 
2568654152 
3',6764',352 
339040', «52 
30225',9852 
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I turnt 
PIK        l.tM 

UJADIMi 
KALHUS 

CUtf 
SltAÜY 

1 
i 
J 

5 

CÜilMt SINL 

'fO/0'VH6),J] 
zioinao',')- 1 7'Ji8<.3S,)1 

•J16')0677')^ 
^')7^0^ jOi; 

7O05U 
71058 
7205B 
73058 
7'.058 
75058 

»1 AUf 
PEK        CtM 

IUAU1NC 
»ADluS 

CUfF 
srttuv 

i 

8 

1 

rannt 
It"! ■7612152 
UliM 70751- 
I755B<I2U51 

','■7 I I7)i50- 
imOt2 i50- 
'.1872'.li50 

SINt 

1810667',')- 
lol)6566750 
9'. 7098)350- 
1021700251 

MAX 

A772256551 
1755885651 
'i7'.97<i6750 
959281865(1 
1 ICl ;<.551 

PS1 

107392265! 
1798618751 
5IV.2 76552 
652 1 ".65852 
1 t5'.293252 

8Ü058 
81058 
82058 
83058 
8405« 
85058 

BLAUi- 
PIR       Cthl 

IDADINO 
«ADIUS 

I 

CCEF 
srtAur 

i 
2 
3 
k 
5 

CUEF 
SrtADY 

l 
2 
) 

Cl)51Hl 
2321 111652 
2977691(50 
12*9109151 
I28'.092251 
1 72)966749- 
6989610050- 

Cll51Nt 
2720)27052 
2111 706251 
'.19',281 351 
8897178)50 
169<,HU851 
8225)15050- 

SINE 

166 1250050 
8i9'.6l67V)- 
5878918350 
1551655050- 
)7600 70050- 

S1M 

!65589IB5I- 
188858)150 
7821010050- 
9205)15050- 
89975 )))50 

MAX 

)'.10725650 
1250993251 
15 12271151 
1561202750 
79)6816'i5C 

DLAUt 
PIK CErd 

MAX 

5221953651 
5 1985)1151 
1185601151 
1928255551 
I219Ü62B51 

1'5I 

2918652752 
1792601853 
819 9859251 
6591505252 
5165560552 

LllAUIriG 
XADI05 

P5 j 

3000 11555) 
1289075551 
1062277151 
8287121852 
2658655252 

90058 
91058 
92058 
93058 
95058 
95058 

100058 
101058 
102058 
103058 
105058 
105058 

BLADE 
PEK   UNI 

CUAUINO 
8A01US 

I 
CUEF 

SIEADY 
l 
2 
1 

CU5IHE 
2662088152 
2301127051 
2558718051 
1 1 126)5251 
2705555251 
900995 1)50- 

5 IM 

5Ü25705551- 
177)255051 
1665872051- 
15518)7851- 
1625088150 

MftX 

56 16969251 
)1 1 3106551 
201 1618551 
1069503551 
915515825C 

PS1 

2997526653 
1 7)61 37652 
1015093353 
8295289552 
3)956)7752 

110058 
111058 
112058 
l13058 
115058 
115058 

Dl AUE 
PER        CEM 

LUAIJING 
KADIUS 

I 

CE1EF 
SIfcAOY 

1 
2 
) 

CI1S1NE 
2178051652 
2012606551 
55888)5551 
1823367051 
1516286851 
3872)58350- 

SINl 

6058526551- 
5575755050- 
6686885050 
1259062551- 
1057728)50- 

MAX 

6)8)97 )551 
5522109551 
1952115251 
1888392)51 
5011595950 

PS1 

2883765753 
176522555) 
671)215851 
7965751152 
3902796052 

120058 
121058 
122058 
123058 
125058 
125058 
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» 

I 

> 

BEAM 

RED 

BENDINO 
BLADE 

PER  CENT 

RADIUS K 0-H120I». 

0       E   0 
30«I120IK 

R  E  E  S 

60*1120IH 90»( 12011; 

15 
0 6092300054- 

1947490055- 
9133800054- 

1339190056- 
1947490055- 
1834200054- 

1339190055- 
1825830055- 
9217500053- 

1521680055- 
1217530055- 
5484000054- 

217258 
218258 
219258 

2a 
1545500053- 
3334250054- 

5078500053- 

2097700054- 
2627650054- 

3025150054 

1037800054- 
3069275054- 

1700275054 

4040650054- 
6622500052- 
7267000053 

227256 
229258 
229258 

36 
7750000053- 

2445250054- 
1100000052 

1757500054- 

1561000054- 
2958500054 

7750000053- 

2347000054- 
6005000053 

3526000054- 
1100000052 
1092500053 

237258 
23825) 
239256 

«5 
1144600054- 
1558600054- 

1256400054 

1186200054- 
1393200054- 

3409200054 

7308000053- 
2097000054- 

1173600054 

3380400054- 
1440000052 
1440000052 

247256 
2*8258 
249258 

60 
4300320054- 
4450240054- 

2760000052- 

2386840054- 
5049920054- 

6470400053 

3568200054- 
3925520054- 

1972600053 

4375280054- 
3775600054- 
26J3720054- 

257258 
258256 
259256 

65 
5322090054- 

5786710054- 
1892700063- 

2405715054- 

5399860054- 
2281550053- 

4736615054- 

4077770054- 
5106600053 

4311060054- 
4699930064- 
3766690054- 

267256 
268256 
269258 

ao 
6606150054- 
5757500054- 

8199000053- 

3057250054- 
4677400054- 

3667325054- 

5680350054- 
3983050054- 

2027000053- 

3250125064- 
6336125054- 
5448900054- 

277256 
278256 
279256 

92.5 

3545000054- 

22:5000054- 
6950000053- 

1740000054- 

1835000054- 

2832500054- 

2880000054- 

1645000054- 
5050000053- 

1740000054- 
3165000064- 
3450000054- 

267258 
288258 
289258 

HH.   BEAM   KHD     ,15R 0 

1 
2 

0»l 120)K 

174 30600i5- 
1846000054- 

1238200055- 

0  E  0 
30M 120IIC 

1262100055- 
6675000054- 

1435750055- 

R  E  E  S 

60M120IIC 
9416750054- 
6565250054- 

1633300055- 

90»1120U 
2285000064- 
1369900055- 
1721100055- 

717458 
718458 
719456 

WH.   BEAM   ÖENÜ  .-'» 0 

1 
2 

1647700054- 

2147360054 

3495*00053- 

HARM0N1C 

6492200053 

1315060054 
2646440054- 

ANALYSI5 

1496400053 

3163000053 
2180600054- 

3479040054 
1015360054- 
1514760054- 

727468 
782456 
729458 

15     PER  CENT 

COEF 
STEADY 

RED  BLADE 
RADIUS 

COSINE 

1123750455- 
506273125« 
1650244054- 
3546418753- 

8671026753 
1375106254 

BEAM 

SINE 

6790246754- 
3951026253- 
3041501053- 

2195008553 
2052049553- 

BENDING 

MAX 

6469870054 
1891959154 

4673542953 
9138556353 
1390333154 

PSI 

3067078053 
9602697752 
7353376552 
3474466851 
7030249552 

290258 
291258 
292258 
293258 
294258 
295258 

> 

28 PER CENT RADIUS 
COEF COSINE SINE MAX PSI 

STEADY 9568354253- 
1052397754 2429815254- 2647931854 2934183353 
4416246353- 2549734652- 4423602653 9165216352 
2649746863- 2796960253 3852810063 4448393252 
1030460053- 5099444352- 1149735253 5158236552 
6699385753 8234692253- 1061580054 6162592252 

36 PER CENT RADIUS 
COEF COSINE 5INE MAX PSI 

STEADY 7913750053- 
4361311553 1920378054- 1969279654 2827952353 
4748748753- 1134492753 4882385553 6326184652 
1146246953- 5076250753 5204056453 3424144252 
1310001653- 1965363353- 2378607153 5914550052 
4644928753 S142469253- 9374175653 5994056252 

300258 
301258 
302256 
303258 
304258 
305258 

310256 
311258 
312256 
313258 
314258 
315256 

45 PER CENT RADIUS 
COEF COSINE SINE MAX PSI 

STEADY 4686000053- 
2506776353 2030165754- 2045583654 2770390553 
7693496353- 1613405253 7860851953 6407606852 
3450035052 6969001253 6977535753 2905528652 
3346501053- 1015847353- 3497266853 4922J46452 
1909215553 6677343053- 6944927253 5719130652 

320258 
321258 
322258 
323258 
324258 
325258 

> 345 



to 
COEF 

STEADY 

1 
2 

4 
5 

RED  BLADE 

RADIUS 
COSINE 

2BO'i2'i33S4- 
5799063553 
1J'.620935<.- 

2'.36199353- 

13'.2769053- 
5236873353- 

SINE 

2109247551.- 
30Ö3569553 

6621466853 

12'I'.2'I6553 

2602332253 

ANALYSIS 

BENDINQ 

MAX PS1 

2187513754 2e537260j3 
1283791954 8305105852 

7055415751 3673326852 

2223498653 3649314852 
5847818053 3071521762 

330258 
331258 
332258 
333258 

334258 
335258 

4 

65 

COEF 
STEADY 

1 
2 
3 

4 
5 

PER  CENT RADIUS 
COSINE 
3368U8854- 

5053008253 
1315608254- 

4990241853- 
1166551253- 
6284375853- 

SINE 

2191307054- 

3479790553 
7906617263 
2469527753 
9405052853 

MAX 

2240812054 

1360850654 

9349711763 
2731191853 
1131142854 

PSI 

2829860553 

8259226252 
4075265952 
2882126052 
2475010352 

340258 

341258 
342268 
343258 

344258 
345258 

COEF 

STEADY 
1 
2 

3 
4 
5 

RADIUS 
COSINE 
4140564654- 
1741283353- 
U66892664- 

5629087353- 
2860979363- 

7412292353- 

SINE 

1062914654- 

2783903352 
5721958253 
1837378253 
1943709354 

MAX 

1063057-254 
1167224654 

7966859453 
3400170753 
2080246854 

PSI 

2690614653 

8931666752 

4467263752 
3682266462 

2217484952 

360258 
351256 
352258 

353258 
354258 

355258 

92.5 
COEF 

STEADY 

1 

2 
3 
4 
5 

RADIUS 
COSINE 
2187291754- 

3836742853- 
4274994653- 

2375003063- 
2633332353- 
3288257363- 

SINE 

1267784353- 
6866033352- 
3245832863 

1782567263 
9976112353 

MAX 

4040776253 
4329622453 

4021948653 

3097631153 
1050406854 

PSI 

1982852453 
9455562152 

4206441762 

3621701452 
2164858052 

360258 

361268 
362268 

363258 

364268 
365258 

KH. 

ANALYSIS 

COEF 

STEADY 

I- 
2 
3 

4 
5 

COSINE 

1091866755- 
4166199054- 
2094394364- 

109748505? 

7591039253 
1377175654- 

SINE 

5481976364 
'/029395053- 

1097516753- 
1426681?63 

4446224353 

MAX 

6B84833854 
2280742764 

1552100653 

7723758463 
1447139554 

PSI 

1272276453 
1016609753 

1049997553 
2659219151 

3242220952 

750458 
761468 
752458 

753458 

754456 
755458 

KH. BEAM   BEND 

COEF 

STEADY 

1- 
2 

3 

COSINE 

1414666753- 

8479001753- 
3884100853- 

2774100253 

8323321062- 
5115300053- 

SINE 

2125548254 

4805275052- 
3061763853- 

2000000046- 
7320152353 

MAX 

2288426254 

3913712653 
4124318653 

8323321052 
8930337363 

PSI 

11174 7*463 
9362627052 
1040911163 
4500000052 
2498916052 

760456 
761466 
762458 
763*58 
76**56 
765*56 

346 



CMURU 
RED 

dENUiNü 
BLAOE 

PER   CENT 
RADIUS 

0  E  6 
30M 1201»; 

R  E  E  S 
60»!120IK 

IS 

tin,      CHORD   BEND  .15R 

US935000i5 
3234000055 
75'>600OOrj5 

7595950055 
3533000055 
6536050055 

3546235055 
2763300055 
2766327555 

2304/15055 
2304715065 
2210645055 
4592290055 
9184560055 
4810960055 

7276500055 
2964500055 
6468000055 

6182750055 
27380/5055 
6182750055 

2855410055 
1704036055 
3108712555 

2163610055 
1693260055 
2351750055 

6013700065 
1049664056 
5467000065 

4851000055 
4042600056 
8624000055 

4592900056 
4062960066 
7419300056 

2717246056 
2679080055 
3315960055 

2116576056 
2257680065 
2398785055 

8091160066 
B74 72OO055 
3498880065 

6120600066 
5929000055 
9702000065 

4416250065 
5122860056 
9302560056 

2072476065 
2633025055 
3960730056 

1787330066 
1975470056 
2639890055 

7216440055 
7435120065 
3280200055 

67168 
66168 
69168 

77158 
78156 
79156 

67166 
86156 
69168 

97158 
98159 
99158 

737459 
736456 
739458 

WH.  CHORD  BEND  •28R 4607040056 
7630410055 
4607040065 

6264905055 
8638200055 
48949B0056 

6982546055 
7342470066 
3887190055 

6190710056 
6622620056 
2663445055 

747468 
746459 
749466 

i) 
COEf 
STEADY 

1 
2 
3 
4 
5 

RED BLADE 
RADIUS 

COSINE 
6220969356 
2200052355 
3693326064 
3693340054 
8993339353- 
1339849554- 

CHORD 

SINE 

1840718/56- 
1555960854 
6/37491064- 
8333333348 
49J2195764 

MA* 

2869531955 
3916739254 
7636928554 
B983338353 
6110682164 

PS! 

3200U17753 
1170664662 
9935762352 
4499986852 
2103740852 

100156 
101156 
102166 
103188 
104166 
106168 

COEF 
STEADY 

1 
2 
3 

COEF 
STEADY 

1 
2 
3 

60  PER  CENT 

RADIUS 
COSINE 

5557114656 
1706909556 
1997305754 
2649756664 
7360383352 
2053828764- 

RAD1US 
COSINE 

2628544755 
5737487254 
1132161054 
8059658353 
1918916752- 
1707671554- 

SINE 

1611206956- 
6374298363 
4563450654- 
1274935063 
1716109664 

SINE 

4236392764- 
1229791564- 
1496784054- 
4320886763 
2441576764- 

HAX 

2279754355 
2097031664 
5276958464 
1472146353 
2676423764 

HA« 

7132026154 
1671586054 
1699983354 
4325146653 
2979504764 

PSI 

3184800453 
8891642161 
1000471653 
1500038552 
2802390462 

PSI 

3236669353 
1663168953 
9943364162 
2313571452 
4700611352 

110166 
111168 
112158 
113168 
114158 
115168 

120156 
121159 
122156 
123156 
124156 
125158 

{ 
COEF 

STEADY 
1 

3 
4 
5 

RADIUS 
COSINE 

2175366855 
1571963354 
1667800053 
7839416762 
1166666748 
1416166864- 

SINE 

1760996054- 
6798915053- 
1567809353- 
40/3373353 
1217964764- 

MAX 

2360538964 
6967693853 
1/52879763 
4073373363 
186706/354 

PSI 

3117637163 
1416018353 
9886536352 
2249996662 
4414302152 

130159 
131168 
132166 
133166 
134158 
136156 

WH, 

HARHONIC 

COEF 
STEADY 

I 
2 
3 
4 
5 

COSINE 
6669511766 
2139710765- 
2460140854 
2916727754- 
6378066753- 
3538256864 

SINE 

2068606056 
157BI75053- 
6742637054 
7690698353- 
5196213764- 

MAK 

2976154066 
2465197664 
7346061764 
1014623154 
6296485354 

PSI 

1359690053 
1781647653 
3779506852 
5776301052 
6066042252 

770458 
7 71*58 
772456 
773456 
774466 
776458 

WH. CHORD  BEND  .29R 

' COEF 
STEADY 

1 
2 
3 

COSINE 
5776796355 
1629675365- 
1499680754 
2279619854- 
1799530053- 
4899142354 

SINE 

1483037365 
9351141763 
5618664064 
72/3130063 
2832866754- 

MAX 

2203461256 
1767337254 
6971093764 
7492444763 
6659216364 

PSI 

1376971663 
159/264052 
3749090062 
2597426262 
6599239052 

760466 
761456 
782456 
763466 
764468 
765456 

I 347 



0 'i9'i22i.005'i-     6177eOOab'--     1I3Z'I'I6005'I- 
1 'i32't't6005'>-     HbOOiOObii-     '.9'.224005'i- 
2 1235560051.-     30889OOO6l<-     3706680054- 

qflt 11 ?01*: 

i49'.22'i005'.- 
3706680051- 
5560020054- 

i 
487356 
488358 
469358 

.50R 2206320054- 
1369440054- 
U79240054- 

2054160054- 
1521600054- 
8368800053- 

2054160054- 
1597680054- 
1711800054- 

1902000054- 
1141200054- 
1407460054- 

497358 
496358 
499368 

R/B  IORS 

COEF 
SfEADY 

1 
2 
3 
4 
5 

COSINE 
4376941754- 
5626024353- 
9266691753- 
4118530253 
1029636753- 
1507482053 

SINE 

1049630454- 
6350132753 
1029637253- 
1783380253- 
2019630052 

MAX 

1191077464 
1070025764 
4245284963 
2059270963 
1620960763 

PSI 

;Ul8132253 
7499999352 
1153212363 
5999999252 
15261311461 

660356 
661356 
562366 
663358 
564358 
565366 

COEF 
STEADY 

I 
2 
3 
4 
5 

COSINE 
1581830054- 
3181626663- 
1616698653- 
1014399263 
5389020052- 
6757775052- 

SINE 

3399785763- 
6039660052- 
6339616751 
1647193352- 
1B62416353- 

MAX 

4656463963 
1726829953 
1016378453 
5635136252 
2058052653 

P5I 

2268967453 
1002423453 
1192078151 
4924904052 
4896306952 

670356 
571356 
572368 
673368 
574366 
676366 

< 

i 

< 

348 < 



> 
RED      BLADE PHCH 

RED     BLADE FLAP 

VERTICAL ACCEL 

FORE-   AFT ACCEL 

LATERAL ACCEL 

DEO H      [      E      i 
K •)*-'. 12011. 30*11201K 60H 120IH 90*11201S 
0 I9293I.B052 172'.525552 1404233052 1252822052 867556 

U06?3',052 1375115552 1625526052 1899230552 868558 
216711lbi2 2312699052 2347640052 2236993552 869558 

lOlOSOOOil- 5320000050 1436400051 2553600051 877558 
3192000051 3245200051 3298400051 1489600051 878568 
8512000050 <.;8öOOOO5O- 1170400051- 1393200051- 879558 

9766B5005Q 9786850050 9969550050 9725950050 887558 
1048720051 8995150050 9756400050 9817300050 688556 
1OO000C051 9695500050 1060900051 9299650050 889568 

1388100050- 42965OO04V- 3966000049- 4296500049- 897658 
66100000'l9- 1255900050- 1222850050- 6610000048- 898566 
'i95750O0'i9- 4957500049- 1156750050- 1454200050- 899666 

'i0560000'.9 3380000048- 3380000049- 7098000049- 907658 
9i.6i.0000'i9- 9464000049 5408000049 3330000048 908556 

■ 
2366000049- 

HARM0N1C 

7436000049- 

ANALISIb 

1081600050- 1014000050 909658 

COEF 
STEADY 

1 
2 
3 

> 

COS ME 
1790040052 
1811990551 
7279150049 
1261733350- 
1019108350- 
171703J350- 

SINE 

■1378876/51- 
4202750049 
3682583349 
8403166 748- 
1183176/50 

«AX 

5675861051 
8405303949 
1320119550 
1022566950 
2086212350 

PSI 

2886172153 
1500038652 
5429863952 
4617843252 
2906599652 

910658 
911666 
912558 
913556 
914668 
915658 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
1046266751 
1839236251- 
1416666744- 
8866671749- 
4433365749 
2266964250- 

SINE 

1526424761 
614302004'9 
1063998850 
1535756749- 
9 /17535349 

MAX 

2389500051 
6143020049 
1385017050 
4691631249 
2466461450 

PSI 

1403283953 
4500006852 
4326864152 
8522337062 
3135943962 

920568 
921668 
922656 
923658 
924558 
926656 

> 

VFRTICAL    ACCEL 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
9627450050 
5224318346 
2436012849- 
1014900048- 
6627406348- 
2686630048- 

SINE 

4481185048- 
2637065048 
6089668348- 
3516073349 
8617833346- 

6882915248 
2450244849 
6173677448 
3620371949 
2668011848 

3193/85053 
8691080652 
8684614252 
2594658352 
3636744752 

930566 
931658 
932656 
933556 
934558 
936566 

FORE- AFT   ACCEL 

> 

COEF 
STEADY 

1 
2 
3 

I. SINE 
(87..,916749- 
1416877649- 
3222373049- 
3855828346 
9639581748- 
2050433348 

SINE 

8311218546 
4531839249 
3B55B45048- 
1660438249 
8862055048- 

MAX 

1642651949 
5560688449 
54529/6546 
209533904V 
9096169348 

PSI 

1496046753 
6270740752 
1049999653 
2934756552 
5660546452 

940556 
941568 
942558 
943558 
944558 
945556 

LATERAL 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
9576666748- 
422499334B- 
7802165349 
1689991748 
3098361348- 
4225016648- 

SINE 

/546683346- 
731791954B- 
26166/8348- 
4927395849- 
1051186/48- 

MAX 

422566/248 
7B3Ö408749 
3264775346 
493712/449 
4353821148 

PSI 

1810233163 
1 //3208653 
1003211853 
6660049452 
3879431052 

950558 
961556 
952658 
953666 
954568 
955568 

I 
349 



STEADY UMA 

LIFT     LINi; LOAD 

RI.   CYCLIC LOAD 

LT^   CYCLIC LOAD 

COLLECTIVE LOAD 

5IAB1LIÜES BAR 

OH UOIK. 
iäbiOälbit 

bli6(,V70t.'. 

10'.0000053 
3UOOOO0S2- 
2080000053 

1128000052- 
4512000052- 
9024000052 

1190400053 
9920000052 
2916000052 

113 7400051 
1189100PM 
5997200051- 

D  E  L 
3o>( 1201»; 

4986696054 
4873362054 
5326698054 

2496000053 
4160000052 

9024000052- 
2256000052- 
4512000052 

7936000052 
1388800053 
1190400053 

3102000051 
11B9100051- 
4963200051- 

R E E S 
60*( 1201». 
5071696554 
5355031554 
6063369054 

2496000053 
6^40000052 
2080000052- 

9024000052 
112B000052- 
7896000052- 

5952000052 
1190400053 
9920000052 

3722400051 
346)900051- 
3308800051- 

90tl 1201«, 
5166697054 
4873362054 
5156697054 

2080000052 
1664000053 
2080000052 

4512000052 
1128000053- 
9024000052- 

7936000052 
3968000052 
U90400053 

2791800051 
5273400051- 
1240800051- 

1037658 
1038658 
1039656 

1047656 
1046656 
1049656 

1057658 
1058658 
1059658 

1067656 
1068650 
1069656 

1077658 
1078666 
1079656 

HARHUNIC ANALYbli 

COEF 
STEADY 

1 
2 
3 

COSINE 
5279475754 
5725423352 
1605572253- 
5500000047 
1088951752 
5725326752- 

SINE 

6;03711752- 
2862711553- 
6333333147 
2371966553 
1796261 /52- 

MAX 

881590745^ 
3282221753 
838815304( 
2379476153 
6000493552 

PSI 

3104995753 
1203569053 
1634275452 
2136169352 
3948374252 

1090666 
1061666 
1062666 
1063666 
1064668 
1086666 

LOAD 1 
COEf 

STEADY 
1 
2 
3 
4 
5 

COSINE 
8926666752 
2027332052 
3033334552 
1733333351- 
4246666552- 
2260029251 

SINE 

1663667852 
1245921953 
1386666552 
2251665552- 
7630020051 

MAX 

2622568552 
1282315353 
139745/852 
4806680152 
7957696751 

PSI 

3937296452 
3815845452 
323/500752 
5198335452 
1470011852 

1090656 
1091656 
1092656 
1093656 
1094656 
1095658 

LOAD 

COEF 
STEADY 

1 
2 
3 

COSINE 
1598000052- 
9332514351- 
4981998052- 
5640004751 
3289999252 
3692513351 

SINE 

1240438152 
3093442/52 
1503999252 
5698447/52- 
2635617051 

MAX 

1552303152 
50642/2552 
16062/2152 
6580000152 
4536643151 

PSI 

1269562153 
/40bl43252 
2314797652 
/499999852 
/103646051 

1100668 
1101666 
1102656 
1103666 
1104666 
1105666 

4 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
9176000062 
5343665051 
1405331652 
4959987551- 
1736000752 
3836516750- 

SINE 

2642169051 
3579572052- 
1653334352 
4295480051- 
5948819551- 

MAX 

5961187861 
3846556052 
1726131252 
1788354052 
5961177951 

PSI 

2630995552 
1457174353 
3556640062 
8652553752 
5326199652 

1110658 
1111656 
1112658 
1113656 
1114658 
1115666 

I 
COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
1124476051- 
2403446361 
4308318249- 
1034005250- 
1866666744 
6022833347 

SINE 

4046677351 
1492440049 
1120163250 
5969760049 
5736079249- 

MAX 

4/06780251 
4559493749 
1524444950 
5969760049 
5736395449 

PSI 

5929383952 
8044673052 
4423654252 
2249995552 
5412031652 

1121658 
1122658 
1123669 
1124659 
1125659 

350 € 



i> PrLON 
K    OtlliOIH 
0 3667500049 
1 5752500049 
2 10325UOO50 

D  E   6 
30H 120IK 

7080000049 
1475000049 
9440000049 

R  E  £  S 
60*(120)>; 

9735000049 
4130000049 
6195000049 

90tU20)K 
9145000049 
7375000049 
177DO00O49 

447356 
448356 
449358 

0 1110000050 
1 7800000049 
2 1380000050 

1380000050 
6300000049 
1020000050 

1320000050 
1110000050 
7500000049 

9900000049 
1410000050 
6000000049 

45735« 
458358 
459336 

0 6000000048- 
1 9000000048 
2 5700000049- 

4200000049- 
3600000049 
2400000049- 

5400000049- 
1350000049- 
1200000049 

2400000049- 
495000004 9- 
3900000049 

467358 
468358 
469358 

0 1128500050 
1 5642500049 
2 3050000048- 

4860000049 
8645000049 
1525000049- 

1525000049 
1052250050 
5165000049 

3050000048- 
4270000049 
6387500049 

477358 
476368 
479358 

HARM0N1C ANAUSIS 

COEF 
SIEADT 

1 
2 
} 
4 
5 

COSINE 
6342500049 
6604215047- 
2966874649- 
4916568347- 
2581259048 
8603990047- 

SINE 

2473612848- 
2766962849 
4916601747- 
44706(2248 
5069553347 

MAX 

2616985648 
4086530949 
6953101247 
5162509846 
9986441647 

PM 

2508202653 
6848125152 
7500006752 
1499998752 
2989860152 

520358 
521358 
522356 
523358 
524358 
525358 

R A 

:\ 
COEF 

STEADY 
1 
2 
3 
4 
5 

COSINE 
1040000060 
1616030846- 
1749995248 
1500010748 
1750011846 

SINE 

933000174'- 
3940416049 
5000076347 
5629173746 

MAX 

1866023848 
3944300149 
1561151446 
5894924846 

PSI 

2099995953 
4372654052 
6145032051 
1816261152 

1160491747  6698463346-  1339939547   6600119852 

530358 
531358 
532358 
533356 
534358 
536358 

D 

COEF 
STEADY 

J 
2 
3 
4 
5 

COSJNE 
1450000049- 
3265549548 
1067499149 
2499975047 
2375004248- 
2344468347 

SINE 

3749981747 
4308476749- 
7500013347 
4979646848- 
3749986347 

MAX 

3267010548 
4443605049 
7905698947 
5517021648 
4422549547 

PSI 

6560644851 
1420830453 
2385608552 
6112539052 
1159732952 

540358 
541358 
542356 
543358 
544358 
545358 

COEF 
STEADY 

1 
2 
3 

COSINE SINE MAX PSI 
4867291749 550358 
2634702046 6224644548 6759279148 6705664562 551368 
5134165249 2553331749- 5734034849 1667769253 552368 
1016668346- 2541611747- 1047956248 6467864562 553358 
1270B35746 2201151646 2541671246 1500000052 554358 
2194471748 3788076347- 2226926446 7004123252 555358 

■ n . i 1 ? n I r 
•i   f  „ S f   i<. 

60»(17ni< 90*1 120IIC 

PITCH LINK 0 2226000053- 1949500053- 8355000052- 4177500062- 507356 
1 2785000052 5670000052- 1392500053- 1114000053 608366 
2 2228000053 2785000052 1671000053- 2606600053- 609358 

PITCH LINIC 0 2916000062- 1166400063 8748000062 2916000062- 617358 
I 1166400063- 2187000053- 1749600053- 2624400053- 618366 
2 1603800053- 

HARMONIC 

1458000053- 

ANALYSIS 

1166400053- 1458000052- 519358 

RED PITCH LINK 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
6362291752- 
1280564453- 
9051247852- 
6962500352 
3017083552- 
1665644752 

SINE 

3696670052- 
7235643562 
6962615751- 
8039603351- 
4808286761- 

MAX 

1332653753 
1156790653 
6997226352 
3122362162 
1733667552 

PSi 

1961021153 
7068043552 
1160964653 
4673021752 
6877969052 

iTHITE PITCH LINK 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
8869500052- 
1291326853 
1093498052- 
1701001552- 
6075014561- 
3922269352- 

SINE 

6979549352 
3577550352 
9719987651 
1052222152- 
1755503851- 

MAX 

1467678153 
3740936252 
1959129352 
1215001652 
3926195952 

PSI 

2639097552 
5349803252 
5008505952 
5999999252 
3651254052 

580358 
581358 
582358 
583358 
684358 
56535« 

590368 
69136« 
692368 
69336« 
694338 
59635« 

I 351 



I 

P IBM TAB NO. S 

24 POINT ANALYSES OF TYPE I 

STEADY STATE FLIGHT CONDITION NO. 29 

LEVEL FLIGHT, TRUE AIRSPEED 89 KNOTS 

» 

> 

» 35 3 



I 111 f 

10290000 

1029Ü001 
-1029ÜÜ02 
10<")0003 

10290001, 
10290005 
102900Ü6 
10290007 
10290008 
10290009 

10290010 
10290011 

tiki 1 liHbbM- 
'.^•itlbUöH^'. ■)0 'lO'/Oö'.',- ü6i?(!lVJQ*)* noü^A/^i 
Wbl itii* I'j't ■ (»i ibb'j'jbS i- 1.* JiiZUb1?'! loo^Mtr i 
^0 i9ti0lBfJ i ^^■..-/Mt)1- i ■..Mti^/bV. J ibi.'fab?*, ^ 
MtWtt.B'. i- In?') 16 M-. i HJ'JÜ 1 IVQ'J 1 W'. 'y'/ -y ü 't ■ (T 

/i nosih'.'. lo^öäpa*»*, ^ lH'i'«') 10'''• '. 1 lud UO' 1 
'i ^ fa B 7 6 7 ü S 1 ■ Jf.vo^ül'.SS bÜ^7b 1 U'> i .' ■> 7 a 11 w 
VlOSÖlPVw' - '..';, / 0 0 ' ■;'-1 ^ it. lüfa/b') t w.ri'jüö'.'y ^ 
(.TBQsy^e*)^ K.V^lOO*'.'- ^0691 iOl*»? '..'61 1 m 
faooa'jfai.^'jj 1 I fh it?')') i 1 12 I ?bt.(,'. * o'tVi^feS r t 

IOJO^UVJ) 6 6'■'".'• I'r.:- U 116/ /r i '..Mi"y1j60' 
'.^sar/^osi 30 1 /HO'itV" io^o'. le1»/ /\ t.'t. t'/]- 

COff (üsini 

20290000 
20290001 
20290002 

20290003 
2029000". 

2O29ü0üi 

20290006 
2029000? 
20290008 

20290009 

2Ü290Ü10 
20290011 

li231ii3«5 )- 
H9ii,am'iJ, 
JOI /0787t) j- 
)9<4l inoi l 
l2'la7•;^>3,)) 

106019 rr,•■ 
1 'j 2 ' '> 2 2 I 5 1 
a3(.üü't92c)2- 
4JB'lb692li2 

IOlJi'1 752 
21t6l'i« )52 
1,375013 152 

.' 12 369 1 2e 
]6'./0''92'; 
■jBo''2i9'.'. 
612'. ■.199', 

5ti09<.ü295 
'. 2 ■• I i 1 J5 
I2'.'./91 751 
d', ". 161 I'., - 

31641.05052 

■•020 1850-1 
20'.5H22252- 

2 76 1 1 7 1)5'. 

1'.'.2 1 1615 1 

/OK. 1 79 1V I 

1399« 75 (5 ) 

120'19296'.'. 

1 5ö-, 16Ü2-' 1 

8156750972 

<6 »0197152 

U  1699 15852 

2 2 U 3 1.. 1 7 5 2 
■.«29 7 13252 

t026V'.8551 

7561170052 
1860626852 

5158608202 

-. /'...l'.d l.j 

5 7 ■. 126 3 5 5 2 

25 )V6<.(lOv. 

l.'l )5'.B152 

,15 iVB'iJl 

. I'.4905 1 

.'. 8 9 5 512 

COIF 

30290000 

30290001 
3029ÜOÜ2 
30290003 
3029000'. 
30290005 

30290006 
3029O0U7 

30290008 
30290009 

30290010 
30290011 

188 7062553- 
12'.0266954 2/22 121Ö5'.- 25'.'.99ü'.5'. 2991656653 
'.'.'.88 /5653- 1059902151 ■.O220 15 75 3 7665560752 
5 3 72 2 76'. 5 3 6269,.0'.O5 1 0256 19)55) 1696901752 
5986308152- 2522081352- 6995505952 5071152552 
76/6058J51 356) U 10'' 1 8962 750'. V3 496009263 1 
2879689151 9.'07519252- 30 19098651 5669539652 
I63S0'1351- 1 296 7'.6 11 1 I2'.9080'5) 1 1)5 (64452 
485 1 729251 - )6929öü'."'2- it 751 /2'.52 1280116252 
6 1929250'' 1 1 i7l.».V5l52- 1 5 1 •■«9 1052 12 7 715175 2 
'.69591'.552- 1 (859'.»0'.. 50/9066652 15917/15-.. 
5(75030852 10 K /9 755,- ■-H6 /Ü0ö'.52 UöU 1/52)2 

COEf : OS IN! 

40290000 
40290001 
40290002 

40290003 
40290004 
40290005 
40290Ü06 
40290007 
40290008 
40290009 
40290010 
40290011 

5650113)5)- 
139/351054 
/57I 17775 ) 

636594965) 
169666 7452- 
1 /98/o2a'> I 
1562997951 
3072352852 
1696666052- 
107214 145 1- 
1656221352- 
4872700050 

25/45111254- 
1210072151 

•j 8 2 / 4 2 1 / 5 ) 
622ö4ÖOO'.2 
/4 9/ 1206'2 
152/00295•- 

■,0 1/664/52 
i 1 755 15V .. 
2127122)52- 
622 1296 752 
2215206652 

2929)50654 
766 (266553 

d6)0'.21853 
8401506/52 

1V46 /4 7253 
10 /( 42/753 
5900616052 
2064 1006 52 
107 32 169'i 1 
64.971)912 
22 15/4245; 

2964908353 
8545972152 

1415705052 
2541276052 
452'20845 1 
56 1 1.356052 
6374 725)51 
1H16(.5)7-./ 
2124663052 
1049O2B4-.2 
506726305! 

COEF rosii! 

50290000 
50290001 
50290002 

50290003 
50290004 

50290005 
50290006 
50290007 
50290008 

50290009 

50290010 

50290011 

301508/554- 
126795/854 
9291568351- 

3523346251 
1228610251 

7809118551- 
9331465051 
101058475 1 
5112165052- 
3967225051- 

1329893352- 
4067123352- 

2568110354- 
12766)8/5 i 
44 76857)5) 
7611711752- 
3511432053- 
40435513.. /- 

I 150869252 
6 7)4 254252 
5619801752- 
28'5 11505 2- 
1170151452 

2864071654 
9379161451 
565 7067451 
145592295! 
656)091553 
4149668652 
12497,53653 
H466953352 
5633767452 
11315 12152 
4232108952 

2962770253 
8606169052 
1726567B52 
8188777652 
4064473052 
4 (16579252 
5147)83551 
1591 187252 
2955133152 
2446697152 
1490445152 

COEF COSINt 

60290000 
60290001 
60290002 

60290003 
6029000« 
60290J05 

60290006 
60290007 

60290008 
60290009 

60290010 
60290011 

1593281354- 
1140019754 
9597994253- 

2382853253 
B459690052 

1110005854- 
2615533851- 

7089572152 
1626843352- 

2201547552 

7152628352 
4685002552- 

2515 118654- 
2119212153 

4460076851 
1916 122353- 
501666365'- 

5931 316352 

4245963352 

1070 /75253 
6606460852- 
98O',075852- 
1764 /32752 

2779635554 
9629168553 

50(4 15665) 
209456165) 

1218106854 
2692V5255) 

6263790752 
1083063153 
6965545952 
1213589751 

616/170752 

2942113353 
8377450952 

2066416452 
7 34 5537352 

406641305. 

2602451652 
9416766151 

12329B7152 
3204721952 
3061126752 
1294)59952 

354 



COEF rcjslNt 

70^90000 
70290001 
70290U02 
70290003 
70290004 
70290005 
70290006 
70290007 
70290008 

70290009 
70290010 
70290011 

M2H97'J!I4- 

210'I
,

>2
,
J2': I 

d39605(m )- 
57162700 52 
8101700051- 
127296095«- 
5',77705151- 
U7760665T- 
1183059753 

9841 79755.' 
3118233351- 
5178o5'.252 

I2'I(,.'I305'.- 
U52/4275 l 

3277020115 3 
20491)0851- 
6377067553- 
3921908141 
9156250852- 
1261164853- 

619202335? 
3299(29252 
44 70/95852- 

1316539654 
B520813151 
3 3265 10953 
2050/12651 
1423780354 
673695905! 
1504045!53 
I 71066185) 

1 162764553 
1314031652 
6840 /44852 

2800812353 
8509175152 

■2670173052 
6693382452 
4132)76752 
2406637252 
3120966452 
3914058352 

3575142951 
95 3990555 1 
2901776752 

COff füSINE 

80290000 
8C290O0I 
80290002 
30290003 
80290004 
80290005 
80290006 
80290007 
80290008 
80290009 
80290010 
80290011 

19(12858554- 
3487744053- 
35674B1353- 
9 319016751- 
5124723352- 
5658875851- 
I 182620851- 
2583947552- 
1971055052 
4065585852 
2561368352 
5747448352 

9885802552- 
6279019252 
1262253851 
9559031752- 
304560175)- 
2483510653 
9592055852- 
)22902)753- 
3)45499252- 
8)66675051 
5516o09552 

3625141253 
3622317653 
1265719153 
1084610053 
6 .26433853 
2750712153 
9913998152 
1244 726851 
5)56178452 
2688410952 
;966619452 

1958250753 
8500889552 
3140743252 
6045091552 
4)65794552 
1924383152 
3641761852 
3488891052 
1582303052 
176B437951 
3984217051 

COEf COSINE 

90290000 
90290001 
90290002 
90290003 
90290004 
90290006 
90290006 
90290007 
90290008 
90290009 
90290010 
90290011 

4334678344- 
1689768353- 
4812173453- 
155624815 )- 
1271166953- 
242678275 3 
62)657)747 
205456146')- 
2642390052 
4776165052- 
1289414453- 
3006040052 

9221469253- 
594709935) 
5747157553- 
6806924252 
1682158351- 
6896150853 
1409402453- 
8806663352 
354238)352 
66.'95)e352 
2418014252- 

9375009953 
7660163653 
5954326353 
1546442653 
2896981053 
8896160853 
2491513163 
9166492752 
5946446952 
1449661153 
3657856)52 

2696161653 
6448926962 
8494966352 
3632123362 
6537947552 
1499999352 
1063566052 
9237185051 
1693738252 
1527899952 
2919884752 

COFF COSINE 

\) 

100290000 
100290001 
100290002 
100290003 
100290004 
100290005 
100290006 
100290007 
100290006 
100290009 
100290010 
100290011 

1577076054- 
3246063053- 
1116416453 
4965736052 
1666021761- 
1487613253 
15850)1352 
8423972552- 
4596518652 
3083740052- 
3761191751- 
6193575051- 

4647697053- 
3367934252- 
2448979853- 
5765135052 
6451962552 

19019B0052 
2751226352 
41 17958352- 
42016)6352- 
4118892252 
13338)6052 

55J7523853 
1165152953 
2499216453 
5767313652 
1621502853 
247564)052 
886)860452 
6)7)350452 
52) 1979452 
4335238952 
1470619752 

2344624863 
1715993053 
9383675162 
2289371462 
4669395051 
8365666461 
2313046152 
3976790952 
2696942652 
9497716351 
1044613552 

110290000 
110290001 
110290002 
110290003 
110290004 
110290005 
110290006 
110290007 
110290006 
110290009 
110290010 
110290011 

158 (845352 
1334 344551 
5906956349- 
9769608349 
1997175049 
)194924650 
2995946249- 
4473856346 
2496266349 
6023061346- 
1582866749- 
1952500049 

5162733651- 
31 76369249- 
3689340650 
4 324108349- 
2516666746- 
3495175049 
1266256349 
1 729 741 749 
1943075049 
2313 157549- 
4522515649- 

5345112551 
6707770649 
3617014550 
4763047449 
1195 190250 
46034 70649 
1344654349 
J016998649 
2102196749 
2603050149 
4925992849 

2850103053 
1041417353 
2504637352 
7369770052 
7175650152 
2176701252 
1008134252 
4339911)51 
1249289452 
2356169352 
.'666629552 

COfF COSINE 

120290000 
120290001 
120290002 
120290003 
120290004 
120290006 
120290006 
12029000? 
120290008 
120290009 
120290010 
120290011 

1854166750- 
100)955)6)- 
3415054249- 

35)06)9160- 
291666)149- 
1660046450- 
6249966149- 
6583602546 
4166702546 
2606)66749 
9)50725046 
8375900048 

)076661651 
78568 31349 
1398162450- 
4 3 30125649 

142362)850- 
16666/4249 
I))6445049- 
4)30 109249 
1018)625*9 
3690195849- 
4555679246- 

1470752951 
6566936049 
3778804050 
5220606749 
2179431550 
6468394649 
14082 72649 
4350110349 
2797999449 
380)960449 
95 34 7 6464 6 

1329416653 
5674634262 
6723667652 
1099077652 
4415817052 
276)141662 
4393632662 
1056294652 
2371077251 
2639269452 
)013245752 

I 355 
i; 



COIF                                                                                      (OSINl                        bINI MA« CHI 

1W1UUÜO 93717lil7!ll 
13029ÜOO1                                                                                 <'ö')9/7?7'jl- ■.«48^«??^! SbWm'j I W08B17M3 
130?9000?                                                                         I8?61ä'i0l)l ;i 7iai.6'li0- 1841OW.*! W661<,i6f) 
130290001                                                                                 M930007i0 baB<>16'.M9 13(0)091*0 B7r))8063bl 
130290001.                                                                                60r)6<.60')0 •. I 79 281 b'.O - 7 (2 12 /i'.'.l, SllUllr>ÜO*2 
13U29000')                                                                                49886<.', SbO- lOl'i«/OWO- •>0908 28".'. ) J829'/«2'.'J. 

130290006 feb?^** 1 7849- 70 1 1'.'^08'. ^ - 788 09-y^O''-' J 7 73'i'.0 18^ 
130290007 12n'.22'<l.0- 92".031W'.'/ 1 ■ ^i 1 V''-'.n .'0 38 .Vo"-!/ 
13O290ÜO8                                                                                 2t06'>i86t.U 20 U121 i'-O" 329-üt,0 i'"J '.028B28')51 

130290009 I J27,ji92'.v I69i;<./3'j0 1 lOOVWjO 7352I<.91',1 
130290010 9987292'".V- .: )0'J 1 I 2e,,0- 28»2»*30iO 2<.9/l/176')2 
130290011 I266;07,)80 21/B8,/75'.9 1213^0802^' a9St.62IU'lO 

COEF                                                                                      fOSINI                        Sl«f PAX Pn; 

U0290000 2 328302782 
1A0290&01                                                                                 t>ll25350iO 583922*2iO eA8i3)9<.8ü ■.3690000^2 
1A029ÜÜ02                                                                                 )17;610781 ^38120831.9 1178112881 19',9)990'J0 

1A029OOU3                                                                                 l'.96)U0881 I SH..'«? 3'j 1 20(J'.8 3 3'. 8 I I3907226i2 
lA029000i                                                                                 8)98932880 11211192'-i0 bi.'ll. llf.O'A, 2^6871.1351 

1'.Ü29Ü008 6'»817A92'JO- lfa2'.H 3Ü0'.0- /".^b'./08l.O ^lbH3102*)2 
UÜ290008                                                                                 12737c,7880 8 I ".'.VB1 780 - 82/^808280 1.69^ ! //98 2 
U029O007                                                                                 2n2".88780 12282'.;,i80 297631,8980 3i.72/W9'Jl 
1'.029Ü008                                                                                 //8Ö28H31.9 21(jO(.I0080 2'./8 1', 3UM.1 89886l'.rt81 
11.0290009                                                                                 2*311800*0 2'. 82'.81 780 - 3'.8)30I2,.J 3897223282 
U0290010                                                                                287(81)1*0 UB9280O80- 12)8(82080 1)28Ü8'I82 
140290011                                                                                 1412311/80 d9)0/c784V 1(,/099198'J 291/028681 

COEF                                                                                      CUSlnt                        8 1K( MAJ Phil 

15029OÜ0O 2418828682 
180290001                                                                          3602329281 18)1/93981- 8289222*81 3132320583 
15029Ü002                                                                                 29/81)9881 )0410900'.0 29916<.8/8I 2917142781 
180290003 1181/69381 7621004280 I40H91981 109)906682 
180290004 14108720*1 27839981*0- 14)80/7381 8/20938882 
180290008 3984898080- 138)3)00*0- 418003*4*0 19 //80998/ 
18029U006 6072289180- 868*999280- 8298)*2'*0 1718121982 
180290007 1448)97)80- )'. b )ö-.'.B'0 - '//29)488j )8)4643982 
1*0290005                                                                                 1181418880 1)^9)77*80 1 ",8/066811 611/B2998I 
150290009 144bu30B8o 2ll>.9/e)80 2'88/8888j 6168)69181 
150290010 1398446780 16'.-• 0 /1 780 - 21)36811680 1108480882 
180290011                                                                                 1188649280- ■.28/146)4/- •/blbOt-l'ilJ 11)166/1982 

COfF                                                                                      C0*INf                        81NI "A» Phi] 

160290000 231)148082 
160290001 18909)9181 6*22**48*1- 7894940981 )0OB1760*3 
16U290002                                                                                 1C47B46781 U96327880 30*10446*1 1311844381 
160290003 10)8229/81 I27V481081 ll,4/,00281 1698062482 
160290004 111);6//81 28 162/2880- 11439892*1 866690*7*2 
160290008 86)4688080- 4/499*67*0- »369622280 4402609982 
160290006 6/1/222680- <18fe4l7280- 1 11/9-.8t)81 18V4141/82 
160290007 20;94431*0- 48C6408080- 49)1)208980 1812:1116182 
160290008 1149071)80 1016746780 17014)9880 4t.9/679781 
160290009 290'r-88080 2082668780 388B/1)8*0 191 39'.2681 
160290010 13610)7880- 88541)3349- 162)69)1*0 21 1048/182 
160290U11 1612176780- 120291/880- Oi-•■ 7/4980 2211683882 

COfF                                                                                      tOSINE                       il^f "H OM| 

170290000 2080118882 i 
170290001 1987611681 8169421281- 66B8181281 306899*1*3 
170290002 22686B/181 1090317880- 2271108781 17662424*3 
17C290003 7800620080 1080480881 1290/81481 1818723552 
170290004 449I4D428Ü 8001108080- 6/21378080 7797676682 
170290008 4236266/80- 6417632**0- 9424406/80 4B68496252 
17029ÖÜO6 1/89441880- 6*90)62**0- 93769786*0 4106069052 
170290007 112/1/6680- 3780386780- 1916111180 36181*97*2 
170290009 12587/5680 164)16*8*0 2068082980 6576429181 
170290009 1123729280 2725305080 29479638*0 7*102988*1 
170290010 8771928049- 1402124280- 1816279550 2476252052 

170290011 20113'5049- 1134495780- 11410/1480 2420836*52 

COEF                                                                                     COSINE                       SINE MAX PHI 

180290000 32773606*4 
180290001 24965133*2- 2019417383 2034790483 97047460*2 
180290002 4764557**1 66518417*1- 4/65343253 1794797*53 
160290003 1499258653 11)70013*3 2006619253 1390860752 
1B0290004 13744B0351 4269962852- 14)9278653 65685495*2 
160290005 1020494781- 8068119252- 1140107451 4130012752 
160290006 232)040682- /B82///882- H169177852 4225341952 
180290007 2664561149 2472100081- 24/224)651 1668965052 
180290006 1186890052 4121116'51 1218784882 'IftS^KB 1650 
160290009 24/H61/5, H746/6M81 28)0202182 2209*914*1 
180290010 9997980)81 1/62179272- )692779952 2648622652 
160290011 144614428/ 17807188*1- 145/265152 3206918982 

I 

4 

4 

i 

356 



IBM TAB NO. 9 

TYPE II STEADY STATE CONDITION NO. 65 

LEVEL FLIGHT, TRUE AIRSPEED 33 KNOTS 

> 

' 357 



COEF 

10650000 
10*50001 
10650002 
10650003 
1065000 <• 
10650005 
10650006 
10650007 
1065000» 
10650009 
10650010 
10650011 

COSINE 

101'i918756- 
290'i9li915'i 
t'>6'i860e53 
10339'.915V- 
6753595053 
ll(363'i3353- 
71846783113- 
1302400551.- 
1293255353 
1717879253 
9927620052- 
1367334853- 

1804593664- 
4286749463- 
4786128753 
6563958353- 
9778r)9253- 
4119210353 
9194475053 
1078496653 
4019755353 
3590953352 
W23618253- 

3419837354 
9488418663 
1139361154 
9410919953 
9883381453 
8281756863 
1594249354 
1683943153 
4371446253 
1055711153 
3047572953 

3281508953 
1665707953 
5172022952 
7896487252 
5212638952 
2502882552 
2068275752 
4978257661 
7428901561 
1601142752 
2212200362 

t 

COEF COSINE 

20650000 
20650001 
20650002 
20650003 
20650004 
20650005 
20660006 
20650007 
20660006 
20660009 
20650010 
20650011 

4196312553- 
3761510553 
2118836352- 
«091014053- 
1046637453- 
2456602352 
1216363153 
1561898853- 
2262993452 
1099674252 
5230489852 
2237524362 

9262979253- 
3361322052- 

5907680853 
5879456352 
4349798363- 
1159786853 
124870105) 
3429669252- 
5330547452 
9867419252 
3882381751- 

9993828853 
3973405752 
1001824354 
1200470753 
4356729753 
1680667953 
1999696563 
4108986552 
7377087052 
1116798953 
2270956652 

2920479853 
1188872063 
4795494252 
3766075752 
54 64648452 
7272673751 
2019407162 
3792724662 
5140892651 
620729/651 
3183240752 

COEF COSINE 

30650000 
30650001 
30650002 
30650003 
30650004 
30660005 
30650006 
30660007 
30660008 
30660009 
30660010 
30660011 

1401687563- 
1355;7S353- 
2416107753- 
7999241853- 
2782813853- 
6898917552 
4109508853 
230064735) 
4853764252- 
2197742662- 
4422519252 
7590563352 

9142265863- 
3891601152 
7207895453 
2634175153 
2566127963- 
6471583351 
1640241363- 
3362760052- 
1075839563- 
2273614652- 
9631201752 

9242175453 
2447246253 
1076762054 
3831831353 
2657247353 
4110018463 
276879796) 
5904843962 
1098058063 
4972726552 
1226281853 

2616677053 
8642512652 
4599295662 
3414294252 
6700958152 
1503682660 
4660010262 
2683935052 
2671716452 
3327923362 
4705233661 

t 

COEF COSINE 

40650000 
40650001 
40650002 
40650003 
40650004 
40650006 
40660006 
40650007 
40650008 
40650009 
40650010 
40660011 

3072100053- 
4129649653- 
5140157053- 
845816585)- 
3902330253- 
»268820052 
)59693385) 
34412)4053 
5090013352- 
6359670852- 
8567308351- 
40". 3656752 

1048894054- 
9676650852 
9168359253 
2821164153 
656690''252- 
1119800853- 
3130400863- 
8228377652- 
18260"3053- 
5604687552- 
104317855) 

1127257964 
6230448453 
124739«.854 
4816303553 
9968142452 
3767212163 
4662042653 
9675455152 
1933620253 
5669638252 
1118808753 

2485101953 
8466925752 
4423091452 
3603380052 
6520998962 
5711792462 
4538686152 
2978242252 
2786644452 
.'613190552 
6255659351 

4 

COEF COSINE SINE 

50660000 
50650001 
50650002 
50650003 
50650004 
60660006 
60650006 
50650007 
50650008 
50650009 
60650010 
50650011 

2630951054- 
422360005)- 
»477055053- 
«340026753- 
3888020153- 
1576094262- 
)U0389e52- 
197)692851 
6220608 161- 
5549623362- 
4498321762- 
6406992552- 

9881779263- 
1387702553 
9505859263 
237045715) 
2161902053 
8398149262- 
1030935253- 
2693700052 
1364369252- 
1746505052- 
4680861762- 

1074665154 
8589888253 
1264637364 
4563664263 
2167639553 
89556)7152 
222672205) 
2764593952 
5714877352 
4825471852 
7934746852 

2468575253 
8535154762 
4375501152 
3715761952 
1883393462 
4161284752 
4748860252 
1287543362 
2163468752 
2012190652 
1965013552 

COEF COSINE 

60650000 
60650001 
60650002 
60650003 
60650004 
60650005 
60660006 
60650007 
60650008 
60650009 
60650010 
60660011 

3217473154- 
4363348453- 
1004542454- 
9014753353- 
3741812853- 
4136018352- 
2602996853- 
5005182552 
3253784252 
2250921762- 
1310153263- 
7344513352- 

1002666354- 
1922275053 
1064760754 
25360'.9053 
3672720053 
1138815053- 
7386490052- 
5635651752 
6260615052 
62<.9966751 
7987215852- 

1093401754 
1022769254 
1396124864 
4520255353 
3695924263 
2841213163 
8922560652 
6507509752 
6656582252 
1311643163 
1065069163 

2464804653 
8458347462 
4341769652 
3646804452 
1928474752 
3393824362 
4344601352 
7499962651 
1220449862 
1772680362 
2067276552 

358 



> 
COEf 

70640000 

70650001 
70650002 

70650003 
7065000'> 
70650005 

70650006 
70650007 

70650008 
70650009 
70650010 

70650011 

COEF 

COSINE 

396629695'!- 
1134662653- 

1126J5115'.- 
1206153153- 
2025762853- 

4219657552 
502393)553- 
5213134253- 
486130Ö351- 

6664605652 
1026172 <53 
6101528352 

COSINE 

5924256853- 

2027481553 
1041846054 

9624543352 

2378929053 

6834222552 
5007921763 
1319290253 
1407779853 
7923905052 

5222740652 

SINE 

6031940163 
1144945554 
1326217454 

2251446663 

2416066153 
5057696153 
7226634563 
1320165553 
166(226653 
1296499653 
8031542152 

M*X 

2691575553 
849.0011352 
4274197452 
3853194252 

1698824652 
2689600052 
1946002952 
1151378552 
7111694351 
3767463851 
3687510951 

PHI 

80650000 

80650001 
80650002 
80650003 
80650004 
60650005 
60650006 
80650007 
80650008 
60650009 

80650010 

80650011 

160126*254- 
4559598362- 
4037700753- 
46H225353- 
7095754^52- 
9897270052 
3863240753- 
4134143953- 
7684416751 
«772916751 
3321462552 
9965992552 

2061382552- 
6067760652 
5273785453 
1229021653 
1189275852 
3153672552- 
4094016153 

8193455052 
6566499252 
2125744252- 

6281257052 

6003922052 
4083036653 
7143396453 
1419151663 
9968466852 
3876091653 
5818257053 

8231302652 
8631199852 
3943479952 
1179721353 

2043276153 
8572684052 
4413646652 
2999999652 
1370384851 
3077761262 

1932563252 

1056293252 
9351608051 
3273808252 
2924661161 

COEf COSINE 

90650000 

90650001 
90650002 

90650003 
90650004 
9065D005 
90650006 
90650007 
90650008 

90650009 
90650010 

90650011 

3101646754- 

1620251853- 
420152(253- 
6361122553 
31 77916853- 
9146881752 
3305027653- 
2812312953- 
1398279253- 
24Ö9474252 
6422690052 
1464005053 

4505289763- 
3813476752 
2932722853- 
6605^00052 
60'e322552- 
6664296353 
3093674252 
I100664653- 
113500625J 
)öl 34)0052 
169)05465) 

479060465) 
421879815) 
700462295) 
3245836653 
10982)245) 
761651515) 
282927765) 
17796)1453 
1161989053 
7469464)52 
2251)78653 

2502318653 
8740691352 
1117494953 
4206461052 
6527900252 
1928498952 
2461749252 
2727667052 
8625434551 
3069944451 
4433147451 

COff COSINE 

100650000 

100650001 
100650002 
100650003 
100650004 

100650005 
100650006 
100650007 
100650008 

100650009 

100650010 

100650011 

134J835054- 
1441210(53- 
4902140^2 
229047705) 
1 141200)53- 
9412067551 
.'65)013652 

1 156620852- 
1014396853- 
5786766)52- 
2705891752 
3215492552 

260)49)05)- 
5490/0))51- 
2626316751- 
60)9666752 
7880647552- 
)6019e00'.2 
4 760)25051- 
1647182552- 

1530644252- 
5490)09251 
))32)00352 

2975779653 
4932794552 
2290627653 
1291167653 
(936852752 
4754992)52 
1250751252 
1027665)53 
5965779752 
2761029752 
46307)1252 

2410)2495) 
176604565) 
1197610253 
3802762652 
5536211652 
8854970051 
2891009652 
2365290152 
2164620852 
1146972251 
4183825351 

COEf COSINE 

I 
110650000 
110650001 
110650002 
11065000) 
110650004 
110650005 
110650006 

110650007 
110650008 
110650009 
110650010 
110650011 

1497473352 
1493041051 
1561225049- 
2780965050- 
17)76)6)49 
180)690849- 
9466(11749- 
2266500)49- 
2246904249- 
164648))49 
7965000047 
5597666(48 

1 03943551- 
1643301450- 
1525660050 
9010475049- 
)0'6)33)49 
9967250048 
)24)263)49 
4)250'i))46 
2761416746 
1457546)49 
)189157549 

2286172151 
20)2708850 
)171961450 
1260164150 
)5679)4749 
9539137949 

3956759749 
22862)1149 
1667)14549 
14597)3949 
32)7910649 

)107306553 
122534785) 
5041671952 
7847443252 
2407402652 
2699837752 

!784958052 
2113809352 
9516046350 
6686425)51 
7276795551 

COEF COSINE 

120660000 

120650001 
120660002 

12065000) 
120650004 

120650006 
120650006 
120650007 

120650006 
120550009 

fc20650010 

120650011 

1645633350 
20(1349351- 
»344276749- 
2617492350 
2063)27849- 
1645193749 
2499998849- 

60)8671746 
3))3325049- 

1416166(46- 

405(100046- 

1 148201749- 

3)41731350- 
1097504249 

2509749850- 
(2170il(46- 
1270061350 

20833)2549- 
5445025649- 
144)370049 

2597507549- 
1619I5))49 
4(28541949 

2098132451 
8416143449 
3626308050 
2204794549 
1280701450 
3254269249 
5504044749 
3632406649 
2619875449 
1863849649 
4665950(49 

1691646353 
6625351452 
1054012863 
4977679662 
1652324252 
3663426352 
3977115652 
1957335252 
2916751552 
1025730462 
9422601051 

ü 
359 



COEF COSINE                       SINE MAX PHI 

130650000 18229851151 
130650001 1290727851 1914666251 2309096151 5601503652 
130650002 790»03'.150 3775208650- 8763e'>7350 1672417653 
130650003 3543293349 6876360049- 7735684349 9908714452 
130660004 1087852350- 27710/5750- 2976958750 6214168252 
130650005 1625955950- 21452901160- 2691840550 4656816762 
130650006 1764971550- 6206733349 1870924950 2677086262 
130650007 1620678660- 6346691749- 1647807150 2896052662 
130650008 1933437549 9911206349 1009BO315O 9870200851 
130660009 9040681749- 6504768349 1058472550 1661813862 
130650010 2722158348 2383645849- 2399039849 2766153152 
130650011 4860433349 1213286850 1306649160 6200876551 

COEF COSINE        SINE MAX PHI 

140660000 2306776462 
140660001 1421720060- 42B1755860 4511620750 1083683063 
140650002 2530601051 8471091749- 2532018461 1790413863 
140650003 2254766750 6671260850- 7041965560 9622479052 
140650004 47674350,-0 2322226049 4773067450 6971705860 
140650005 6541597560- 1699261760 6d6e026350 3221641252 
140650006 1106377660- 2389646760- 2633249850 4065926452 
14065000' 57739eB;5ü 10285950''0 566469)260 1442982251 
140660008 3206769250- 1871000050 3712699650 1871732562 
140650009 9830900049- 1234820O60- 1678368950 2571947952 
140650010 4140606050 4266491749- 4162617750 3541183652 
140650011 2(83350049 1836576650 1867649760 7398395651 

COEF COSINE                     SINE MAX PHI 

150660000 2436800562 
160650001 7944432550- 1766661361- 1937250461 2467896463 
150660002 1591812461 8(45506349- 1594213061 1784276553 
150660003 2261979051 1826279561- 290'205«61 1070277653 
160650004 4219261750 630rö60''60- 7689573250 7694367752 
160660005 9505750850- 120^323351 1536198951 2563374652 
150650006 2775912160- 2663591750- 3840/13150 3728490^52 
150660007 1100190750 5212003360- 5326656350 4027421062 
15065000» 6(57891/60 2173050050 6154304460 2584587061 
160650009 3012(17550 3416626750 -556695750 5401266651 
150650010 5442509250- 1146474260- 5561961950 1918965552 
150650011 72(0106349- 19220(1250- 2054970250 2266192862 

COEF COSINE                       SINE MAX PHI 

160650000 2354366062 
160660001 4258268350- 2616684251- 2651106651 2607669453 
160660002 5896925049 4218830030 4259843260 4102148152 
160660003 2656530651 2413064461- 3616498451 1055512063 
160660004 1488006(51 1665866351- 2233669951 7794306652 
160650005 1308922361- 15377184-.1 2019370161 2608096652 
160660006 6626179360- 891(196(50 11110(6851 2110392452 
160660007 1416034850 4(95151750- 502013/35(1 4103120062 
160660006 6671666(47 6165330650- 6166332960 3375613862 
160650009 3(13963150 4155250048 1(14215660 7122282649 
160650010 6635151,(50 ..95361(650 742ö20'660 4162769451 
160650011 l)96(400,

i0- 2983412-560 3294181(50 1046250262 

COEF COSINE                       SINE MAX PHI 

170650000 2011698352 
170650001 138910(660- 2493686561- 2497454751 2668116253 
170650002 1I3386926I- 1665320650 1191639761 8104306752 
170650003 2248282361 217(254851- 3129(30^51 1053065053 
170650004 27e5p»65,-l 2205'.030M- 3552596961 6040609662 
170650005 1161777651- 1253769151 I70v30'251 2656372052 
170650006 1(99(64861- 15711560'! 2389091151 2314667752 
170650007 1569326660- 166300350- 2272447860 3238155652 
170660008 14288f00'0 137(7(3(61- 1615163461 3768216952 
170650009 5(91966360 6488116(50- (979110650 3517143952 
170650010 1943183349 6610-0'./60 6813578/50 8836567451 
17066O0I1 20(66(8350- 6(62461360 9006161950 9393647751 

COEF COSINE                       SINE MAX PHI 

180660000 3214483554 
180660001 7374183362 81666750^2 11O0J32553 4791921752 
180660002 23999530'3 2(57261752- 2415739863 1767230853 
180650003 1245275663 1434476753- 1899587353 1036538163 
180650004 1522706852 64437676,-2- 1199/23863 7881664252 
180650006 9901474262- 6471/71762 1131455263 3021578052 
180650006 5912690262- 1(24771762 6159118652 2726961352 
160650007 266(6(0652 1(48624262- 3106657352 4653449652 
180650000 1963'(50-'! 4(39663161- 6172425151 3872914852 
180660001' 4B6944|(5I 16226(60-1- 6061163(61 3592175252 
180650010 2288693352 6563008351 2443544652 2051385651 
180650011 2(8413315(1- 1302613362 3302930'52 8225728251 

I 

4 

I 
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IBM TAB NO.   10 

TYPE   II  STEADY STATE  CONDITION NO.   66 

LEVEL FLIGHT,   TRUE AIRSPEED  92  KNOTS 

> 361 
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I 2 < 0 6 1 0 . 5 3 J J 1 i 7 ; 1 , 5 . - 1..:-.. t. 5 5 3 6 1 ö 0 / / ' 6 5 2 
/oO'1la55 J- ) . 1 H 3 i y 5 1- JJ563J 5 1533 '.Oo-'. 73052 
. j;l-.650-'l ■•O-. 15 .1 15/- ■. :•• 'O(,ü6. .- -.'165 /V232 
101053-. 15 1 / !50n6J25i l2--.553l,5 1 5U7JB3i51 

J.1J2165052- -  Ül'j5t:''ltl2 .Ü'|6055 JJ52  . liiliaim. 
1^67225051- 56l /U01  '52- -, 6 3 3 / r. / ■. 3 2 2 V 5 5 1 5 3 1 5 2 
J U767; !5.- .O35|1-JO-.'- 3 1 3 1 5 ;. 1 5 2 244069/152 
'.0"M2 1 ■-..'- 1 1 '0151,52 '.232106552 14V0443152 

C.9£F. itHi Pnl  

6066 JOflO 

öOüüOCO1 

faOOoOOO^ 

60660003 

_.6iJüüULiQij.__ 

A066'.>005 

6ÜOD0Ü0D 

60660007 

6066^000 

6066000^ 

. 6Ü66U0iü_ 

6066U0U 

1 l-iOni l hj* 
■>!)■' '•*■/'. t :. 3 - 

■.' Jtiitt'j J/b .' 

1 1 lOOO'iOV.- 

'.önbno^:-'>^- 
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>0U>6d :öb i- 

■. <: '* b V (j J 3 -J t1 
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<. ■. 1 6 / ti 6 11) l 
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» iüäoOÜOU. 
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706600(13 
70660O0« 
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JiO'.iiS^'j) 
(iJytOiUllJ- 

b716i700'^ 
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'.GJ^I / j'.5i- 3 »<, / 0 7 v i 7 i /ti-JÜl'* i033 fttöv^svi^ 

1 -J 'J Li ^ <. 0 i -J J - ■J /1 / J j / 31) J - J / 'j '. J i C J 'J J D'l7H»C>0 J J^ 

l iJ / U ü ü 7 J .*- oooovi-.^:^ i  y. J ■• ■■ t > 'J 3 3 D J -1.; J J ^ <: 
.'.)£ü /o^ /■-; i^O.'l   'C  J'JJ- t 0 / L ,. 0 1 U J J t ^ J ■' 7 't / > 3.; 
ü^ 1 j -, / i ;« / co^oUü. ^J (JO/UloOO^J in , > J-i iJld 
.'J'.-.-,^!^.. i- l^O-'-O-.-v <- .:■•"■ l :i7} >Qb?>t>bQjL 

* j-.. ■■'UO'^ uüOüfit-J O.' ■tiub- tt't'j£ 11 i /iö50t> I 

H MLIO^O^- j^,- In ■ r^ ■j iili'f*b tu Wtillotbi 
1 <; 0 ^*. 11., -J J - 'jt-i-'T ;■: J-..' iH-ftibl   iDJ IJt lo-twlt 

)'JUt,'i'.OfV. ■ ^•.l-oi-.-v- jH^^'iel'i^1 ?9\ /U4^7^2 

I f t j-.r.L 

100660000 

100660110 1 

IC'OeöouO^ 

100660003 

10066000t 

100660003 

100660^06 

lCi0660JÜ/ 

100660008 

J00660O0V 

100660010 

100C600U 

1 b/70 71061,- 

litoOnlObi- 

1 1 Ib^.-^V, 

-VOb ' )bOb.' 

Ibob.'vl /bi- 

ll. 0 / M 1 / b •, 

lbub(.| 1 *',< 

IM yi U-.;t • 

■0/6'. I00V 
3 jo 3 /".OOb^- 

) /6 11/I /,I- 
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«b« /il 1 705 J- 

) J 6 ' > J ■* ^ 6^ - 

,; ^ •* 6 ' / V C b )- 

3 /6b I 3303/ 

6-b|  /l ^bbi 

IrOl "lOüv/ 

<    '  J  1 / L O b b ^ 

', l 1  / / --ö 3' /- 
1. i 01 ö 10 1 b <; - 

i. J 1 d n /1 ^ T J 

i b 3 J 0 J 6 0 b ^ 

b b 0 / b i 3 0 b 3 

i 1 6 3 1 b ^ ■/ 3 3 

i ^ '/^ 1 b'-b '. 

b / 6 M I ) 3 b ^ 

16.' !30.- (33 3 

</. /3,1- 10- / 

U06 1 r.öO'- *£ 

6] M 330"b^ 

-.< 1 IW .-j.. 

.-/U01  j73i 

t bs/tö^^ob 3 
171b>930b3 
v3tJ3b73lb^ 
^^6»37l<.52 

'•6oy39b051 

h36b6b3/*b 1 

«bljO'.ölb^ 

3'b/6?bOV3<i 

^bi6»-.^>^- 
/-> (716331 

tOEf 

■ k 

1 1O6600O0 
l 10660001 
1 10660002 
1 10660003 
1 1066000'< 

_ 1 10666ÜOb 
110660006 
1 10660007 
i10660006 
11066000J 
110660010 
110660011 

lbrt/n.o 162 

1 Id«* 3''-. 3b 1 3 » 6 L  / ! 3 0 3 1- b 3 ^ b 1 U 3 3 1 ^ab0103053 
' yObviti \u 1- 11 la Ifffl- 6/0///0O-W 104141/3b3 
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ivi^bioo«. • ■.32. -r.u'. 1- *'m-*'tlüt*i «6660*: ■»332 

COEF 

12066C000 
120660001 
120660002 
120660003 
 110660004 

12066000b 
120660006 
120660007 
120660008 
120660009 

.. iiawQoio,. 
120660011 
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1001 y 3 31 b 1 - l6/666lübl 14 /0/b« bbl 132741663 3 
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yi30 /£b04ij joyüibPoiv- 3oOiyoO'*'*y 2dJy26y'ti2 

d 3/39000'«'' »b-bbO . 7. 46- 0 34/64o-a 3013246/52 
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I IBM TAB NO, 11 

TYPE II STEADY STATE CONDITION NO. 67 

LEVEL FLIGHT, TRUE AIRSPEED ill KNOTS 

I 

» 

365 



COET 

10670000 
10670001 
10670002 
10670003 
1067000'. 
10670005 
10670006 
10670007 
10670008 
1067000') 
10670010 
10670011 

COSINE 

«OOSIBS'iS'i- 
«3'.«29'IJ5'I 
3212249561.- 
3222463352- 
«3101)20053- 
8837250853 
325706475.- 
4931476753- 
1915947552 
8970464252 
3417763853- 
597692/552- 

9698360054- 
2832320^54- 
3027775053- 
3318552552 
5490017453- 
8621708352- 
5249639353- 
1659136/52- 
9956394252 
1277700,>53- 
4877651/52 

1279657055 
4282690954 
3044875153 
4323574653 
1040371554 
3369244653 
7J02650653 
2534480152 
1340146953 
3648704553 
(714606152 

3107216953 
1107017253 
8797496052 
4389948752 
6562999652 
3247109952 
3239856152 
3988858852 
5331316951 
2004978252 
1279643652 

< 

COEf COSINE 

20670000 
20670001 
20670002 
20670003 
20670004 
20670005 
20670006 
20670007 
20670008 
20670009 
20670010 
20670011 

9163675053 
2677300854 
9282345853- 
190'3 1815 3 - 
1145645253- 
5580917153 
1301221353 
8542912552- 
6364670852 
4929527552 
1737669252 
2955189252 

3424751454- 
17350'3553- 
Ö61534505S 
5144524252 
3001153453- 
15840)925] 
3971965012 
1714794252- 
1656679252 
5187176752 
8007222551- 

4347052154 
9443115253 
8823947253 
1255852053 
6336683553 
2050011553 
9421139052 
6591627552 
5267569552 
5470493252 
306U47/52 

3060165453 
9529383152 
3416105252 
3895436152 
6634614752 
8433234151 
2215203952 
4311515052 
2293178351 
7147949951 
3134904252 

COEF COSINE 

30670000 
30670001 
30670002 
30670003 
30670004 
30670005 
30670006 
30670007 
30670008 
30670009 
30670010 
30670011 

4390454253 
2006955454 
7966«70053- 
2548845853- 
1116363453- 
3547906253 
16502)2753 
13)7104852- 
1779691252 
1692462852- 
1037941)52 
1817510052- 

2071667254- 
3881444153 
1 188954254 
1 14894935) 
2260027253- 
I0I54654S3 
495)4)0852 
36429)5012- 
0304452551- 
122024BB52- 
445)106)51 

35034)5854 
8862009353 
1215968054 
1601903753 
4206585453 
1948227053 
5145185652 
4054450'*52 
1885224052 
3383389652 
1071363352 

3049490053 
7701237552 
3403325652 
3354396952 
6550054752 
5351043661 
1507491952 
3700459552 
2290399352 
2878650352 
1511101052 

i 

COEF COSINE 

40670000 
40670001 
40670002 
40670003 
40670004 
406)0005 

40670006 
4067000) 
40670008 
40670009 
40670010 
40670011 

628900O0'>2- 
1964525854 
9413210853- 
3146268)53- 
9501348352- 
1244633453 
169666515) 
67i35240l2 
3054017852- 
3149222952- 
2556537662- 
2045)62561 

3059466554- 
601179035) 
144220)354 
8016144252 
4093592952- 
441 1314252 
1084450051 
2350937852- 
1693028852- 
2770-62352- 
33900)6952- 

3635809354 
1122621964 
147S123564 
1296146253 
1337286653 

1753074363 
1276446353 
3064080062 
35)6466152 
376966)452 
339620)952 

3027060953 
7361367352 
3410222352 
3423666652 
6770697952 
2429028151 
8319950651 
2719056962 
2314028652 
2273007152 
2485940052 

< 

COEF COSINE 

50670000 
5067000 1 
50670002 
50670003 
50570004 
60670005 
606)0006 
5067000) 
506)0008 
606)0009 
506)0010 
5067001 1 

26)6616754- 
1634821 754 
1146992454- 
579146545)- 
147745105)- 
2565798353- 
ie66236«5.'- 
6150493352 
2964005S52- 
8646160862- 
5)73801)52- 
«9554)5051- 

294190.|954- 
4033)10)53 
1616)9)064 
9966669262- 
206424)05) 
9331290052- 
2654)07652 
2693900051 
0840091/51- 
1145922552- 
1564220852- 

3365629854 
1214910254 
1)17)95154 
1 /a2191563 
3293089353 
9516082452 
6698909652 
296)140252 
86)6168852 
6886418652 
2066169452 

2990609853 
80)0437352 
3656927662 
5350075052 
2823649652 
4311503362 
3335267261 
2184866052 
2060247652 
1912256662 
2221261652 

i 

COEF COSINE 

60670000 
60670001 
60670002 
60670003 
60670004 
60670005 
60670006 
6067000) 
60670006 
606)0009 
60670010 
60670011 

3215846354- 
1433112254 
1260628)54- 
5307670853- 
2163747953- 
4104015753- 
7601972452- 
12380)5852 
6043333)52 
6141426852- 
6713975052- 
6100)33351 

2996686354- 
356479535) 
1612385054 
1 )76230253- 
)264747363 
7166296)52- 
296)518352- 
3099629252 
960)0)3361 
14)2150051 
)016160051 

))21)37354 
1300441854 
1866506554 
2796)93963 
5237969553 
1059345453 
3215739152 
6119705462 
6219235552 
6715602352 
9296643751 

2965586453 
8204515662 
3544099152 
5484172752 
2831666752 
3708512362 
4160650152 
3946857151 
1899191552 
1787780252 
4454736551 
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COEF COSINE 

70670000 

70670001 

70470002 
70670003 
7067000« 
70670005 

70670006 
70670007 

70670008 
70670009 

70670010 

70670011 

"101653635«- 
2311386553 

122160125«- 
37««908«53- 
3840885253- 
5177625253- 
2009570353- 
9625910052- 

5996352552 
1022267653 

6623«75e52 
3251530J52- 

160830285«- 

10«7610052- 
1«2«35315« 
2722791153- 
2«02589653 

155580«353- 
199166«353- 

«77190/552- 
2«13257552 

7511083350 
60367«9252- 

162383765« 
12286«585« 
1«7276115« 
«708077153 
5707910363 
25«1«36653 
2212082353 
7663376852 
1050366253 
6823889252 
6866733552 

27.B«22«953 
902««27«52 
3«91027352 
5383317752 
31021«2852 
3629115952 
3«e86«3852 
«018589652 
1«758«2751 
630669331.9 
2197200752 

COEF COSI .E 

80670000 

80670001 
80670002 
80670003 

8067000« 
80670005 
80670006 
80670007 
80670008 
80670009 

80670010 

80670011 

H7920605«- 

«7«i7««553- 

539309«153- 
103136«853- 

1990753363- 

270009«263- 
6307305052- 
6360'.27652- 
7292876752 
10)1367753 
8202828352 
■4 502725051 

295830«563- 

15626900S2- 
6282629863 

78520Ü0862- 

9965218362 
612«726762- 
17923«7363- 
7862077552- 
2366612552 

116e«16752 
11739«8351- 

569«a31553 

6395357653 
6382270J53 

21«0011163 

2878118263 
8126802662 
H02526653 
1071639753 

1068171953 

8285625552 
«6532««851 

211921«953 

90)2986652 
33682«9962 

503B1«0062 

319«8«9052 
3651568252 
3577217352 
3911067852 
1«36951951 
8106718650 
3139883662 

'''I iß 

COEF 

90670000 

90670001 
90670002 

90670003 
9067000« 
90670005 
90670006 

90670007 

90670008 
90670009 

90670010 
90670011 

COSINE 

61736«836«- 
5282663853- 
2331278853- 
10««69215« 
1525*03363- 
82«7211752- 
45(6206153 
7189342652- 
1271169463- 

7393«6B)52 

4633009553- 
2162346852 

8811323353- 

3007609353 
8859847653- 
1761379363- 
2449711353 
3813491353 

1476880753- 
2201722653 

1309481053 
8058790852 
2233824763 

1027356164 
3805335153 
1369799654 
2330088653 
2584811563 
5956876663 

1642572153 
2542327353 

1503786653 

4604086953 
2244266153 

2390560553 

6389011752 
106666««53 
6727663352 

2172127162 
6634245151 

3486336352 
1499998762 

6727829851 

1699192852 
7679180451 

COEF COSINE 

ä i" 

100670000 

100670001 
100670002 
100670003 

10067000« 
100670005 

100670006 
100670007 
100670008 
100670009 

100670010 

100670011 

153111005«- 
«630862153- 
2358766453 
3525843653 

1283861463- 
9286a90ö52 
3170018352 
7689667651- 
8083516862 
4192436762- 
2723362752 

1018657652 

6981291753- 
8323900862- 
1588674463- 

10/0667053- 
7614360052 

1901976762 
1077894653- 
7961372562- 
3039763362- 
1186134962- 

9684660061 

7564438853 
2601330163 
3867187953 

1671706463 
1194621163 

3696827252 

1080633853 
1134677963 

5685096252 
297046796? 

1398678352 

2322520963 
1702812453 
1119153353 

5495660062 
7795615451 

5160660451 

3798850162 
39«2962162 
2472065652 

3364649262 

3932367251 

COEF COSINE 

::> 

110670000 

110670001 
110670002 
110670003 

11067000« 
110670005 

110670006 

110670O07 

110670008 

110670009 
110670010 

110670011 

1920373«52 
2863941361 

2927930860- 
3121892650- 

1298157660 
1659623760 

1048637250- 
6489668348 

9983600048 
1261525049 
5312741749 
3027558349 

7339815151- 
9684308349- 
2390161760 
7783060049 
169/40004V 

9987333348 
1325491749- 

4323833349- 
2931333349 
4395266749- 
9666833347- 

7878771961 
3080806660 
3931798360 
1513596660 
1567782860 

1053283060 
1434670949 

4437693649 
3191263149 
6895166249 
3029100949 

2913163653 
9906269062 
«762066062 
7736155351 
1169592951 

2909316«52 
«178628962 

3537518052 
7«12772251 
3203988252 
3256103562 

COEF COSINE 

120670000 

120670001 
120670002 

120670003 
12067000« 
120670005 

120670006 

120670007 
120670008 
120670009 
120670010 
120670011 

6666666749- 
1091262961- 
273«228349- 

2330877760 
3749981349- 
2077098349 

1666682349 

3660655249- 
8333256748- 
4975490349- 

2317583349 
2976380849 

2390540661 
6803176748 
1967219660- 
1443372649 
9379«!1749- 

8333463348 

1722423349- 
7217125048- 
199««93049 

1402491649 
4436239149- 

2630763661 
2617714949 

3060072750 
4018169249 
96066«86«9 
1863410749 

3955287049 
1102406749 
5360364849 
2708906649 
6342196249 

1146750253 

8300690052 
1066120763 
3973705752 
56«9736062 
4427541551 

2940220652 
2761162852 
1757286452 
3118033851 
2762361252 

!► 367 



10EF 

130670000 
130670001 
13067000? 
130670003 
13067000'' 
130670005 
130670006 
130670007 
130670008 
130670009 
130670010 
130670011 

cosiNr 

«77J73J1S1 
■1229119351- 
2347099951 
109117<i651- 
977641,2549 
1944620150- 
2653292U50- 
1541053349- 
1466114750- 
5673637549- 
4067480849- 
»01754924')- 

5181357251 
1195688051- 
8722560850 
6773580350- 
1592150250 
2011859350- 
4822074249- 
559B75834B 
7319145049- 
7120281749 
20724/5048- 

668819205! 
2634112351 
1396958451 
6843769350 
25 13262750 
3329795950 
5062335949 
14693B1750 
9260672049 
8200171449 
4022891249 

PHI 

1292219653 
1665021353 
4712069752 
6955322752 
2813824652 
3619520452 
3603957252 
2222704452 
25B0199552 
1197372952 
1663209352 

4 

COEF 

140670000 
140670001 
140670002 
140670003 
140670004 
140670005 
140670006 
14067000' 
140670008 
140670009 
140670010 
140670011 

COSINE 

2411348352 
6121765650 
4913598851 
9879052550- 
1034281351 
2697620850- 
24682S2B50 
1247196850 
1880465850- 

• 3095333348- 
1226751760 
57863 33318 

4656421750 
2379590351 
1 18/034351 
I 741065850 
71528/5049 
2408273350- 
2413417550 
2715708349 
9986783349- 
1903833349- 
44 34455B49 

7691442050 
5459478351 
1544346951 
1048833151 
2790d4l150 
1448506950 
2716631050 
1899974350 
99915 79149 
1241436950 
•".72048249 

3725784452 
1292014452 
4325626652 
2388636951 
3302989652 
5261750552 
B953021451 
2147279352 
2980274652 
3511784752 
7505974151 

150670000 
150670001 
150670002 
150670003 
150670004 
150670005 
150670006 
150670007 
150670008 
150670009 
150670010 
150670011 

270J696352 
4412066951 
5757215951 
1946642451- 
1677260B51 
3754926750- 
4076030250 
482394174B- 
3096080250- 
5715450049 
1 191951750- 
31 76425049 

4231620351- 
35J9525251 
6/56964250 
1661920850- 
1624624250 
39 72325050- 
3954952550 
IBI7116/49 
256675004B- 
17373B3349 
8800058349 

6113341551 
6758237551 
2060578151 
16654/4351 
4091317550 
5692951450 
3955246650 
3101408650 
5721210649 
1204547250 
93557B4449 

3161959453 
1579156052 
5361922452 
B658532652 
3132071452 
5262536052 
1295697452 
2208014052 
3971429352 
1717070052 
6377518251 

COEF COSINE 

160670000 
160670001 
160670002 
160670003 
1606700D4 
160670005 
160670006 
160670007 
160670008 
160670009 
160670010 
160670011 

2767713552 
4644513151 
4150003951 
2121633851- 
2716910351 
2772792550 
3583946150- 
1430072550 
3985650049- 
15734B5850 
7805531750 
2019350050 

6475B26151- 
331B986351 
7963408 349 
2304634250- 
1084536651 
4321156349 
1 12321'004fl 
195B342550 
22/1610850- 
4594700049 

59B3853350 

B087374851 
5313964251 
2123127651 
2 72666 7451 
1119421051 
3609902250 
1430116650 
199B489350 
2/63344650 
7819043350 
6315399750 

3067998753 
1932563352 
5926348552 
6878786752 
1513172452 
2885417552 
6428861049 
1268797752 
33B5659452 
3368609550 
6486561651 

COEF COSI"t 

170670000 
17O67OO01 
170670002 
170670003 
170670004 
170670005 
170670006 
170670007 
170670003 
170670009 
170670010 
170670011 

2402293252 
4664299651 
63682/2751 
1442509351- 
89162B0050 
5502620849 
1323110650- 
1246468350 
19/7441750- 
7053333348 
2434150650 
1637750850 

79/8634051- 
2/04063351 
2675133751 
1719981750- 
3095450850- 
2787536750- 
18/B120850- 
2449006750 
1734333350- 
2561283349- 
1134096250 

9344517851 
6918587651 
3039271951 
9080660050 
31''3979O50 
3085606950 
2254278650 
314/683250 
1735/6/050 
2447589050 
1992084850 

3013692353 
1150340052 
3944494352 
«727038652 
5601597652 
4076609052 
4336693852 
1611487752 
30256763S2 
3539932852 
3154682651 

COEF COSINE 

160670000 
180670001 
160670002 
180670003 
180670004 
180670005 
180670006 
180670007 
180670008 
160670009 
180670010 
160670011 

3435734754 
«378560652- 
7502590253 
2360825153- 
1529366353 
3579446752- 
4719624751- 
9943256351 
3297250052- 
1556358351- 

1541860852 
2495291751 

1803369753 
1993839353 
1949677353 
5312817552- 
3086456752 
4241535852- 
1645671752 
8293/66751 
1753397552- 
5248600051 
1306925852 

2032662453 
7763005553 
3061619253 
1619020653 
4726378552 
4267713152 
1922/37452 
3199959452 
1 760291352 
1628/64/52 
I3B9514652 

1174770353 
7441278551 
4681616352 
8521086852 
2764594552 
4394178852 
8408476351 
2073512)52 
2943639952 
lfl79B70l51 
7241335751 
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I IBM TAB NO. 12 

TYPE II STEADY STATE CONDITION NO. 68 

LEVEL FLIGHT, TRUE AIRSPEED 110 KNOTS 
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COEK COSINE 

106S0O00 
10680001 
'10680002 
10680003 
1068000<i 
10680005 
10680006 
10680007 
10660008 
10680009 
10680010 
10680011 

893258135'.- 
768«3'.B35<. 
283710965i- 
191.5966053- 
2825985153- 
432635'. fjl 
4 789789853- 
3330563953 
2059619053 
2216668352 
1326600553- 
1 198029953- 

6962 79635'.- 
3200010854- 
5230253353 
2405899853 
6612980153 
1 149560353- 
1960347853- 
4148158352 
2356367353 
4 746903352- 
«46)160952 

1037261955 
4276694454 
55B053!753 
3711407553 
7902456553 
4925807053 
386466105) 
21009(6653 
2366/70653 
1408029753 
1278465053 

3178350853 
1142200063 
3680273552 
3489765562 
1136128352 
3224931052 
470741 7352 
1423408751 
9402879851 
1997021752 
14506I44J2 

COEF COSINE 

206B0000 
20680001 
20660002 
20680003 
20680004 
20680005 
20680006 
20680007 
20660008 
20680009 
20680010 
2068 0011 

1234867553 
2413068954 
6974953853- 
2638530663- 
6364 705862- 
28774 7915) 
^ 828984'.M- 
1860660352- 
1836681752 
60l«38;55/ 
12937H0052 
I 752740852- 

26/9007754- 
1554251853- 
6506574253 
2204808)62 
2Ö6V2))Ö5 i 
/t3/l,14i52 
2060208351 
2450,108351 
;V5H6100'.2- 
1 1 1593515/ 
I 314 ^9)62- 

3606549164 
7146025563 
/021207353 
I, 7 )5/74652 
'•056489163 

.,ü4/ti618'.2 
187206/552 
1854934152 
042821485? 
1 /Ofl56025> 
2202B47ui2 

3120103953 
9628108952 
3735780952 
4022333152 
896)55^261 
15 )5354662 
2480905852 
9487688450 
1/7144/952 
407/903751 
1975286052 

COEF COSINE 

306J00OO 
30660001 
30680002 
30660003 
30680004 
30680005 
30660006 
3068000/ 
30680008 
30680009 
30660010 
30680011 

1 1 38441 /6J 
182929/164 
5319916353- 
2419414051- 
1941613662- 
1 /0)956553 
1876/81 /5 I 
/8/050e 752- 
26686/8852- 
398120e3sl- 
5156639261- 
1346556'52 

25/8562954- 
)198,'0655l 
6096)21 /53 
4463709252 
160 34)896) 
1486481/6) 
202)290052 
1120694462- 
)1604/IJS2- 
t.200'Bd)62 
4670862562- 

3120890/54 
620 '256663 
8»500Bei51 
4MB601 10-2 
2339't,OÖ63 
2)95388863 
8126414)62 
2020932962 
)1V1 106462 
622219/962 
6 6 64'. 014 5 2 

3056839853 
7449336652 
3554588852 
28 )5333562 
8651846751 
0403008551 
2365471752 
2642656962 
2V20426352 
y475384251 
2/63661152 

COEF COSINE 

40680000 
40680001 
40660002 
4068000) 
40680004 
40680005 

40680006 
4066000/ 
40680006 
40660009 
40660010 
40660011 

186/466751- 
1//e436664 

61 74799653- 
226)297451- 

136/353'62- 
5402161452 

1812398351 
'696926862- 
6447344862- 
24/7612552- 
2 385997'S2- 
21618994S2 

20064'9)54- 
47/0258153 
(515633353 
5289^91752 
'92/896062 

O.O '9 '6062 
^'»6 1406352 
2b ''0000'. ' 
6 216468351 
2155432/62 
2906'I020-', 

332252 )054 
/930.0315) 

■1/6109366) 

t 401066552 
969)4 /4652 

19)161666) 
09140/0662 
„44 7144862 
, • lj;'002i2 
■2154 12162 
362 l''04C62 

)023619953 
/056736852 
3445974352 
2609794952 
11 14581352 

30/2482551 
2120602052 
2249990962 
1796144052 
1i7J06)762 
4850174661 

COEF CuSlNE 

50680000 
60680001 
50680002 
50660003 
50680004 
50660006 
50680006 
5068000/ 
60680008 
50660009 
50630010 
50680011 

2648058)54- 
1442030964 
/9a995/551- 
3/31960653- 
3421495652- 
I B205640' '- 
6696'11'62- 
5)69 '31 (51 
4354600862 
1249476362- 
'. 0 1 4 7 1 / 6 6 2 ■ 
2606375061 - 

2633400/64- 
2^36'44 151 

110/14 '26.. 
1911135751- 
15/3489)51- 
622041t '61 
I'4 C/SO"'! 
21549/oa'.2 
2604480062- 
416/602552- 
5 3/1646352 

31 7924/23.. 
635 1/96/53 
1168353654 
202248/05) 
240.'01263 
6631101452 
1.5 ) 7'52061 
"856646662 
2798659662 
0520696652 
637 '4Ü9462 

2969733753 
8151367552 
3620929652 
650650/152 
4416/31652 
2894336952 
4990665451 
1291191061 
2705394752 
2197303452 
84246/7051 

COEF COSINE 

60680000 
60660001 
60680002 
6O6BO003 
60680004 
60680005 
60680006 
60680007 
60680008 
60680009 
60680010 
60680011 

1191070054- 
1301403864 
8253841063- 
3636052/51- 
10249365S1- 
)060519851- 
149672265■- 
28174)755.2 
I 1 38766662- 
11923760S2 
B69349I /5I 
6792416762- 

2916130064- 
i ''1095855 I 
1 196232264 
26/6936461- 
2 '6'206463- 
660/546752- 
i'.06696/62- 
6451616751 
73592>3361 
2942409262- 
4. 90944B>2 

3 19 3)4 7664 
r4459l 1661 
1252243964 

Lb664"0651 
4132092161 
1632072353 
»6768612-2 
;41B262662 
J2/610r.62 
)06H149162 
60 14247452 

/94060143 3 
636/1:73652 
3562975352 
0226233952 
..»^6147952 
3191645952 
■•399918452 
1792652262 
14421721'1 
2664600452 
1342C94162 
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i coef 

70680000 
70680001 
70680002 
70680003 
7068000'« 
70680005 
70680006 
70680007 
706B0008 
70660009 
70680010 
70680011 

COSINE 

muBOS«- 
U9Ji3U53 
822298?353- 
1218643353- 
2479560353- 
4270298653- 
2398520053- 
1612013653 
1118235253 
13482999^3 
7032921752 
4529689252 

1594427454- 
1357^13653- 
1012539854 
2554372053- 
4072312853- 
842/290052- 
694 7145052- 
140 )495Ö5< 
|4?j440a52 
1000663153 
3281259252- 

1601395154 
B334234663 
1019B46954 
3559920853 
5900(78153 
2542260953 
1755339353 
112/008463 
1355/92953 
122!088933 
5593276952 

2,753467753 
9468612452 
3228761252 
5646286052 
4472810552 
)3/<'652052 
4a0979805i 
8942224650 
^696182450 
346/944751 
2946189352 

COEf COSINE 

30680000 
80680001 
80680002 
80680003 
80680004 
80680005 
80680006 
80680007 
80680008 
80680009 
80680010 
80680011 

1814161754- 
4802453853- 
4432945153- 
7489959252 
1261468053- 
23190/2251- 
15/6830''5 1- 
45J84481''2 
6/0 I 56 3 352 
1489973 552 
68/9/05052 
459185005^ 

2261513351- 
11202B5055- 
1/791/055) 
«55903/552- 
14^682185 I- 
78841 ,'9252- 
/ 5 8 / i 7 / 5 5 2 - 
662 /9Ö6/5I- 
26B /058 352- 
4501246/5^ 
912B675051 

5308295953 
45/231/453 
136 362/251 
15 8 2/36153 
/ ///H50B5 1 
1 /62951653 
8 /■.0162052 
6 /.i6.,57352 
/95 /Ja545/ 
B2/1-08B52 
'.fcBl  '1055/ 

2052161253 
970913665/ 
2571126052 
5428844952 
4/3/042852 
3442752252 
■.2B2297B52 
■.4///80452 
17B0714952 
1319588351 
.•1705 10052 

I 
COHF 

90680000 
90680001 
90680002 
90680003 
90680004 
90680005 
90680006 
90680007 
90680008 
90680009 
90680010 
90680011 

05 IN'. 

4309255054- 
65818/9953- 
5981160353- 
121084/554 
216098/453- 
123720315) 
BB98162553- 
6239110852 
I 90674365J- 
601196J352 
1 13/164453- 
3639132552- 

1202383354- 
1 7698B5B52- 
H63/B94353■ 
.'20 I /■.255/ 
3 /94049853 
1525 i95o5) 
145 1510/53 
6605200552- 
/4b0l.,,4(,-J3 
/'.650 .'655 3 
3422959^52 

1370/47654 
598 1778453 
1/96631154 
21 721 /4653 
39906/4953 
,3///b 1 /53 
r>6lB/.'353 
.01790935 3 
,552'lo/51 
/ /1 4 B 1 1 / 5 ) 
.,99599175/ 

2413036953 
9084747852 
1130139153 
4354561152 
1438/87052 
/J37B74I52 
4189002252 
2486834252 
6481453651 
1147681952 
1243211952 

-'I J 
COEF 

100680000 
100680001 
100680002 
100680003 
100680004 
1006B0005 
100680006 
10068000' 
100680008 
100680009 
100680010 
100680011 

1515865054- 
4635496553- 6/5 /6B4153- 8194/61953 2355514753 
216/428553 91 /0/4Ö35/- /353440253 1685335553 
4 195389953 3B4B00B35J- 4195391653 1199B24953 
31 /001645/- 1153025743- 1 195t)OflBt 3 6365686652 
^ /614Ü6 '5 i - 1510'76653 . 5 1 1 U /1 5 3 1836112752 
634019/851 22189/6752 2 307/77752 1234233052 
B 0 ' 8 fl 9 ' 0 5 / / /; 41. oo' / - 9 6 • 3 / 3 71 5.: ■•402638752 
1902nl'i8{2 54 50606 151- 1'1/96B3(.5.1 4/98/25352 
1 156 lr,4 15/ 1 ;oi -OC'Oi/- i   ^.,f-V'.45. 3461/14852 
i 180/1,195. - 4/ '/ '9ti052- 4974836.'5i 2538200852 
144410035/ ;63o5,/551- 1409111452 3144171B52 

COEF JMNL 

4W 
1 10680000 
11O680OO1 
1 10630002 
110680003 
11Ü680004 
1 10680005 
110680006 
11068000' 
110680008 
110680009 
110680010 
110680011 

18/401(1352 
259592//51 
1600190050- 
3 « I 1 3 / 5 0 5 0 • 
1 148089250 
6423124/4., 

1098466550- 
8326941./49- 
74691/5049 
91 /4425049 
3021/91749 

67999//351- 
5 358/66/4.,- 
1 .'19'. 0050 
1616065B5C 
218664 1749- 
4H9 1403349- 
5'BB233349- 
25945o6'49 
3/766/5049- 
3028416/49- 

7405 /70651 
166 //0B050 
4183160250 
,261 '11/50 
'/023 / 1143 

1186B/0450 
1014108/50 
/925676549 
•,921o20545 
4 7 215 3114 9 

2903473353 
9925553752 
5191021652 
1315325652 
6908920052 
33/0/9905/ 
306B628252 
2386531051 
3751405252 
309/679752 

568583334'-       1378281 i 1379459049        24330/0252 

COEF COSINE 

120680000 
120680001 
120680002 
12068 0003 
120680004 
120680005 
120680006 
120680007 
120680008 
120680009 
120680010 
120680011 

2916666749- 
3855200460 
4512552849- 
2335065850 
333333/849 
1254504950- 
6333263'4fi- 
7877480749- 
5416669849 
3315991249 
9041055048- 

191/329751 
35675/6849- 
2664216150- 
6916666/43 
1424461549 
6333216/48- 
3/10,10349 
36064C614;- 
1642138849- 
Ne42"9349 

1955704251 
5752454949 
35426/9850 
3333337849 
1262566150 
1178498249 
170"I044') 
650855344- 
3700126/49 
1 /379306'.J 

2038652548       8053317/49-     C055697/4 

'863105552 
1091647753 
1037443753 
2972214646 
1470439852 
3749597552 
2211099652 
40/9117552 
3'0'272952 
1 2 1 3 „ 6 5 8 5 2 
246772825/ 

371 ■ 



COEF 

130680000 
130660001 
130680002 
130680003 
130680001. 

130680005 
130680006 
1306B0007 
130680008 

130680009 

130680010 
130680011 

COSINE 

»014830051 
396'iB<.BB51- 
IBBl794951 
1331.573551- 
1l75403850 
18984 11.850- 
1793740050- 
459B425049- 
I760667050- 
8034775048 
1653885049- 
<'a57;4B 149- 

5492091<!51 
1050476851 ■ 
5966165050 
7774172150- 
7693a;5B*v 
2324997350- 
15 3330834V- 
5Ö07110849- 
5558509249- 
5062319249 
6377875040 

6 7 7370595 1 
2155l4b851 
1461861051 
7Ö6252675C 
2048398450 
2936514250 
»847323649 
1853961650 
5fcl62B004'y 
■i)256372'.9 
2927565749 

125B262753 
'654141953 
5197104752 
6964940952 
1158766552 
1872495852 
2834865152 
2478172B52 
1091)89952 
108092^852 
1521)71652 

i 

COEF COSINE 

140680000 

140680001 
140680002 

140680003 
140680004 
140660005 

140680006 
140680007 

14068000« 
140680009 
140660010 

1406800'. 1 

2384049952 
1391929151 8860993350 1650042051 3248075152 
1760593251 2624666851 -.602478851 1718612952 
16 77619351- 2(j694.)0t15C 1698/25051 5696626252 
882/803350 118216115.)- 6906105550 6809317352 
5'.6/ ! 71 7(. 7- 162555004«.- 65600 /46'.-l -.271006152 
10'6102950 1i312 75850- }653l04o50 5-66997152 
1090024350 9681866/4. J»5 /92265'J 5944611451 

1 15399.. ,.50- 158 14-11 /l,5 : 208)52950 ,014)61252 
22515P3149- 6895/7 5049- /25-.05t8'.. 2 799081152 
84Q9',08 149 «11 '1.91 745 9562^21049 2728397051 
5996666 ''43 )10 1/32549 116505 y»4-, / 18895085 i 

150660000 

150680001 
150680002 

150680001 
liOöSOOO» 
1506PO005 
15068C006 

15066000' 
150660006 
150620)09 

150680010 

150680011 

26 '91101352 
50 155 1045 1 25 714 81851- 6l 76101651 1353958653 
1501000/51 1/2581 ' 151 51 16069551 2)17840652 
2901024151- '4824:2550- 2995765151 6482089952 
1868 1'.« 75 1 7094741150- 199837935; .1480126152 
2931.20:250 ,r.2 10 " 15 j i.C. '01' J250 5/'4iO605 1 
169 '00'250- /»/»c-.ei» • • 18 '-;   'M' »50 1» .4052/52 

lOC-1)94 250 »HO' -, '■'.-- ..,...■,-.5^--,) 404 396'!C52 
-.WbtT.rr-.c 70451- ;i. ''»-i -.-.c» 5 5 . C ' 1 ;29!:65051 
1464640850- i i' i ."••.'. : .lOo'5395: 1520961152 
»392083146 159); 5,-55 :- ; 5 92'5 6 2;; 2715601552 
951629) 749 1 )054;'-0'', 21 us «so- ; 576590355. 

COEF 

160680000 
16068000. 
1601.60002 

160660001 
16066000» 
160680005 

160680006 

16066000" 
160660000 
160660009 

1606600 .0 
16066001i 

268896215. 
612)499951 5561)06»51- 8271961551 3177545653 
145 7126051 16144/055. 510.1 ./545: 2111711952 
1041692,5.. 1 l4,V20n50- '0»»t52551 6084222852 
14 5 11 ■;5 5; i.0l3»5,'550- 150516)251 5612001552 
5 196 ' 1'. 350 2564165)50- 5 7 9 6 7 9 1 V ij 0 £,6/4667952 
fl ' f. -7 f. 1 1 .50 .' ' '6 7 000 4 9 a '.••.05»4 5-j -■024 721250 
1 104'20.150 81726 40050 -.,.!. 11 /1.»5:- 11 7571.3052 
6 /95642550- 26218' 004-J- 0 8001 '-«.5-- 2277616252 
1299927- 50 .; 7» . -■-.. 51- 1 ' ' 2 5. 1)5') 121 11/6.52 
d2)»9 lo '«■' ).0-'i .i./-- • .. 2/6I 6950 47c7920751 
11 '55/1550 2 13/221350- . 5 15 2 15 9 5 0 259721)6652 

COEF Cu .|.S[ 

1706^0000 
170680001 
170680002 
17063000) 
170680004 
1 70680005 
170680006 
170660007 
1 70660008 
1»0680009 
170660010 
170680011 

21505t4»52 
5921?'10''51 
5931086)51 
2267107651 - 
7664966150 
54310 "54V 
4642096850- 
4 14B967549 

4000668)50- 
5)06416'46- 
6818081349 
87615)111,5- 

85534 79251- 
2536429551 
14 '3729551 
1516546750- 
.601560850 
5.32'58350- 
1186110050- 
9259025049- 
1591.965050 ■ 
21690'6 '50 
1124218850- 

1040106252 
6»50679051 
.- '20'v'851 
,61 15/5450 
1881644650 
6920568750 
12130 10250 

-. I 35609650 
1595)56650 
2-61,626850 
1425)11450 

1046935853 
1 157698952 
4906791352 
8720209252 
11.644/5452 
1797893752 
3963112752 
2412878952 
2990603832 
'369334251 
2109719552 

COEF COS INF 

180680000 
160680001 
180680002 
180680003 
180680004 
160680005 

180680006 
1BO560OO7 

180680008 
180680009 

180680010 
180680011 

3369009554 

1086909252 

5822703451 
1410093351- 

1106118451 
56481 16/51- 
6726791151 

7015681151 

2 706810852- 
1994633351- 

5961400051 

1046666/50 

2691556851 

21191,99451 
6B35914252 

9226866752- 
»5849/5051 

11021.'. 1 152 - 
28108 '5051 

2688316751- 

,-.826' ' 152- 

6021025051 
1671)14251 

2709200653 
626 '691253 
34779)5253 
1599316153 
1027633152 
3959975152 
•55 7-1 1245 1 

2/201 '7852 
1595192952 
9993/56651 
170085965! 

8345741152 
1066004152 
5622155552 
i'119136352 
2»66824252 
4561003252 
1119 114 15 1 
2120997952 
29^0188152 
5137946451 
7243122851 

372 



) 

> IBM TAB NO. 13a 

MANEUVER CONDITION NO. 34 - SYMMETRICAL PULL-UP 

REVOLUTION I 

> 

> 

I 373 



PER     CtNI 
CMOna 

i-f»     CtNr »AIJlli 

ll      t       'i      Bit: 
lü'l I^Olf 60' I l.'Oir 

I 

»ER     CENT 

CHOKE' 

iöK? /OO'JI 

2 (OI9100M 
).'(< J i /OO'JI 

•.'.61 /OOlC.U 

in''/« inobi 
mw/'joo'. i 

■'•*6'> 1UÜIJ--.U 

l^iStl^OOs i 
,". .M/■ 1 00 •- I 
VjnlbJU'' 1 

IO^O.'OO'JI 

I8161H00'JI 

'.'I'l^-nnmo 

U'lO.'iiOObl 

IdlbOOOUbl 
l')'^/6000S0 

1 it, I'JOOO'J I 
I'j'yyhOOOb 1 
HI (Bnon-n 

16Jb^OOUb1 

na r/oooii 
Ub JHOOO^O 

^''OOnoonhn 

ÖHHOOOOOSO 
1160000050 

6600onno')0 
■J^OOOOO'/P 
^"OOOfin'jO 

b2^nnnaoL)C' 
901.01)000^0 
itconoooso 

11200000^0 
■iBBOOOOObO 
)?<.00O0050 

^^B?fl000J0 
leisiooibo 
1 JU100050 

?bl I1000->i< 
i>302.?0005n 
I )1?I00050 

.'bvUlOOOiO 
L^bB100050 
5 In /OOOO'.V 

nB0J00050 
250?100050 
1 ?tJtJ40r/O50 

95 /lOOGO*. / 
15/5900050 
1216000050 

10B 1500051) 
1 /10500050 

bb 150000'' ' 

1050600050 
I M051J0J50 
I/OHOOO'I-' 

r)2B700O5O 
132B/00O5O 
10r<7'10050 

OELl« 

PEB  CtNI 

PBt SSUOf 

11A0IU5 

PER  CtNI 

CHOKO 
B      t      t       b 

60 • I l.'OH 

"ZOO 160051 
«700 16005 1 
17/B56O05 1 

551/<.'.0011 
700'. 160C'51 
2 0 569 6110 5 1 

>.« IB'.OOOb 1 
6 11296005 1 
21196B005I 

"•700160051 
'.7'.62'.005 1 
15020BOO51 

27 '2550051 
1136O'-005l 
20'.525O051 

i272<.0DO51 
".2 72 «OOO1. 1 
16 16200051 

109060005 1 
i6i(.ooo;'5i 
118 1 'OOT. i 

11 16050051 
26B1550051 
20'.525Q05 1 

2IO55OO051 
2"56<00051 
16'-92)0051 

2 ".56100051 
119 '! '00 5 1 
1 131'i20051 

.■'.21210111 
2 7 1 70/005 1 
9.. /".lOOObU 

2''.'.t, 100051 
2i05',oon5i 
15'. 196')05 1 

16)5 760051 
1601.68005! 
.2BÜ160051 

|9202'.0051 
2'.5 ^".OO'. 1 
1 102!600-)1 

IB 1 l'-öOt^l 
21 1 16000^ 1 
'02 12000-ij 

1776000051 
160020005 1 
1?0'J16005 1 

15 1120005 1 
1806500051 
1 1 71.600051 

1 '82000051 
215>0O051 
10012O0P51 

: Ml 000051 
IBl'.oOOO^I 
'192000 550 

1 ' 16000051 
N)htOO051 
1201200051 

5 72:20005o 
5779400050 
1296 700050 

5250100050 
716120005: 
2521'.00050 

'.'12'.700050 
602 16000- r 
li.2".500O''fi 

5/0^610050 
451 7 '10050 

1500200050 

1 715510050 

25098000^0 
1 IBB'. 00050 

2002500050 
28 10/0005'' 
1 Oh'-OOOO'.O 

1 '.<.9|onr.50 
22962101^0 
hi inooon.,'. 

2189400050 

1655410050 
1108100050 

JH.IA 
PER      TNI 

PRl 5SU»1 
B«01US 

B820790051 
5707570051 
6112100051 

1405690051 
6462290051 
6 16'950051 

5566060051 

6B19650051 
5110210051 

4717000051 
6084950051 
6698140051 

5211510051 
4575960051 
' 72856005 1 

4 78 7810051 
4957/90051 
1 '2B560051 

4406480051 
4109890051 
1220120051 

3770930051 
3728560051 
9025150051 

1295560051 

2291.390051 
2386440051 

1039B'0051 
2'. 93260051 
2386440051 

2215980051 
2613720051 

2095520051 

1733010051 
2329620051 

2500080051 

3269660051 
2720550051 
22541 70051 

1264660051 
277/3 '0051 

2202350051 

2720550051 
2796460051 

19950'005 1 

2961450051 
23119000 5 1 

2961450051 

2102340051 
1534140051 
14/0500051 

1931880051 
164 ''B0051 
1 36 1680051 

1..77120051 
16'6190051 
1 191220051 

1250090051 
139/090051 
1534140051 

9550900050 
6538200050 
6 794600050 

7561600051 
7820200050 

6025400050 

5813100050 

7692100050 
5120100050 

5640B00050 
69228OO050 
6922800050 

1814000050 
1940500050 
1101500050 

3550000050 

4544000050 
101 '900051 

1941500050 
4189000050 
241400(105" 

34 '9000050 
34790OO0''0 
i^ioooo^o 

374 



> 
PtR  CfNT 

CHOSO 

DELI* 
PtR  CENT 

D  E   ö 
30*1120IK 

PRESSURE 
RADIUS 

R  E  E  S 

60<-l 120K 

I 

D 

I 

0 9792820051 
'4149500051 
7801060061 

8133020051 
56«3320051 
87969«0051 

5228370051 
6888170051 
7B8«050O51 

4149500051 
6688170051 
9377870051 

100'.«i7O52 
«000050051 
6577860051 

8266770051 
5511180051 
7733430051 

52««510051 
6577860051 
7200090051 

«000050051 
6044520051 
853344005 1 

6095610051 
3219030051 
«1.51850051 

6095610051 
««51850051 
«725810051 

«177B90051 
4588830051 
«2«6360O51 

3150540051 
4177690051 
5479200051 

«676300051 
3287)00051 
32«10O0051 

550970005 1 
365 7700051 
3565 1000 51 

3796600051 
3«72500051 
328/300051 

3055800051 
2963200051 
3981800051 

«31J760051 
333)360051 
27«5120051 

«U 7680051 
3137280051 
29«1200051 

3823560051 
i3'3360051 
27«5i20051 

M37280051 
2549040051 
3529440051 

3«21080O51 
2960550051 
2ia77«0051 

3355290051 
2631600051 
2675«60051 

3815820051 
2763180051 
25«3880051 

4714950051 
2478090051 
3026340051 

2183650051 
1266150051 
172*900051 

1890050051 
1651500051 
1816650051 

139«600051 
1743250051 
1633150051 

1339550051 
1669850051 
2000150051 

8«72800050 
2«75200050 
7520800050 

666«00005O 
«664800050 
7711200050 

2665600050 
5997600050 
6854400050 

2380000050 
6263200050 
6282400050 

3«12800050 
9«800000«9- 
3 792000050 

1516800050 
758«0O0O«9 
3981600050 

1422000050- 
2 180«00050 
3033600050 

1327200050- 
2749200050 
3697200050 

9«300000«9 
26«0«0OO5O- 
8«870000«9 

5658000049- 
1508800050- 
1037300050 

26«O4O0O50- 
«715000049- 
4715000049 

2629000050- 
9430000048 
8487000049 

375 



PER     UNI 
OiURÜ 

ULI   I A 
i'l H      UNI 

MRf JJURI 

RAÜIU'. I 
10". /MOO'!,' 

81!>97aO0'il 4'^ /OMUO''] 
blUOSOO'li 
•i',] Kaon1)! 

'. l?6')H0l),)l 
M9W600il 

n/36000bl 
Jl 199100il 

1(92»»00il 
•. 13199005) 
^ 14(610011 

t%Ubb90U11 
H^39B^0Ü51 
4977180061 

1,!06960011 
J31352005I 
390b??0051 

öbOb/OOOil 
I66(i,j400bl 
■.i7a'j800,)l 

WbU^OOS I 
iöbüp^OO'j 1 

3 706118006 1 
31.31860011 
■.(l'119'.OOM 

i /^'Ib^OOll 
'.'.öOa^OO')! 
^ ruSROOii 

4 )b^/öOOll 
^ö*. /oaooii 
.'69^1 bOOIl 

i 19^20004 1 
JT* 9040011 
.'«4 1160011 

4603960011 
.'lOOO.'OOll 
1333360011 

<'0'4^4noii 
6^96600010 
1666800011 

I 11 79/0011 
I 111200011 
10I49600-.1 

1 1 1 i/000 3) 
1 1)3440011 
1629 fbOOll 

1 33)440011 
1118640011 
.'0U016O011 

6913200010 
1481400010 
'1/1600010 

41 11000010 
mo4ooo')0 
740'000010 

61B4OO0O49 
1102600010 
6214800010 

61Ö4000049 
6050200010 
'900800010 

)140000049- 
194 7000010- 
1416000010 

1618100010- 
)14000004'/- 
I4160000M 

IIB6Ü00010- 
4 42100004) 
6191000049 

2743100010- 
'96100004') 
«810000049 

utu I* 
PER      CINl 

PKtbbuHl 
HAOlUä 

PER      CENI 
CHORD 

D        E        I, 
lOi I 120H 

h      t      E 
60H 1201 

8461200011 
2403710011 
6634 310011 

1 '69000011 
3/49810011 
661 1100011 

ill/HOOll 
4999800011 
/9a04l0iill 

2692200011 
1460110011 
9230400011 

/368130011 
2009490011 
4193120011 

4880190011 
3349)10011 
lO'll/OOll 

296 6)90011 
4018960011 
4 /e4100(lll 

248 '940011 
41 146/0011 
19)2780011 

4311660011 

2210460011 

3263060011 

l/'6300001l 
264202001! 

3/89160011 

34 ' 3180011 

294'28001.1 
3473180011 

2126240011 

2736760011 

4101140011 

3196100011 
3144110011 
2319710011 

4)94160011 
2 319 710011 

2680600011 

4012410011 
1916900011 
21219100,1 

2686800011 
1916900011 
29B9900011 

6011400010 3311200010 
1917200010 4333800010 

6810200010   7409400010 

1398000049- 8368000049 

1312400010 1871600010 

6011400010   7129800010 

8265000049- 8265000049 

3045000049- 3911000049 
1087100050   8261000049 

1392000050-  '830000049- 

7830000049   1000100050 
4350000048   3915000049 
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<.0I F 

str»Dr 
1 
1 
! 

I tiAUlN i 

tO'ilNi 

t. ' 6 / " V 7 'i ■■ 0 

'.6)^9'.'.'.SI 

t'.i'i/ni M? 
no\m nn 

PtR     CEN1 
MAX 

■j J782 /Jl-il 
1 /O'.Ml'J'il 

604 HL IVbo 

K«OIJb 
PHI 

\/o^oi im 
1 79(939'>5') 
S99b9ü^i2 
15!9b981il 
3 /9'(f>b? 7S? 

3M00 
34101 
34102 
34103 
34104 
34I0S 

COEF 

SIEADr 

1 
2 
) 

HARMONK ANALYblS 

LOADINtj *•■} PFR  CENI RADIUS 

COSINF SINE MAX PHI 

1 7i98f»«S2 34200 

2«060776il- «40712^1 C210762I51 1168598053 34201 

3036»Ii»!>l 4121 745050 3064659051 3864645351 34202 

2944.16 3 7'.0 1281 712011 1315061'51 2568789452 34203 

277 W648S0 9969655050- 1034812151 7138692152 34204 

9271833348 1429B280'.0 14328131.50 1725 764 152 34205 

COEF 

srfiDr 
1 
2 

3 

("OFF 

SItAOY 

1 

2 

1 

COEF 

STEADY 

1 
2 
) 

HARMONK ANALYSIS 

LOADING 75 PER  CENI RADIUS 
COSINE SINE MAX PHI 

2340576552 34300 
1103314751 1060 79 1(61 1530549751 4387432852 34301 
1593537851 4286686(50 1619017551 3401456251 34302 
1 746552751 1689206051 2429T86'51 1468125252 34303 

753)458350 2 7/4236750- 8028037350 8494587552 3 4 304 

14542)0050 4080150050- 

MARMONIC 

4331748050 

ANALYSIS 

5792319752 34305 

LOADINv. 85 PtR  LLNI RADIUS 
COSINf SINE MAX PHI 

2277537552 34400 
3740616351 2315505351- 4399292651 3282417953 34401 
2889201751 7286751 750 2979673551 7077581551 34402 
823 '088150 1035886551 132 346405 1 1716974452 34403 

1216655751 4360596 '50- 129/439251 8507047752 34404 
4048498350- 1614046 750 

HARMONIC 

4358361050 

ANALYSIS 

3165278652 34405 

LOAÜINü 90 PER  CtM RADIUS 
COSINE SINE MAX PHI 

246018)952 34500 
4919511851 5593865151- '449)57451 3113299453 34501 
1294488251 1022326051 1449464251 8619926151 34502 
1233888 7->l 96 JO '08 )50 156524 3 J51 1265754552 34503 
1474920)51 16^29 3 ) J'JO- 1519481251 0652236952 34504 
2426253350- 400^658 »50 468401 7150 2423944652 34505 

COEF 

SlEAOY 

1 
2 

3 

HARMONIC ANAL Y5lS 

IOADINO 95 PfR  CENI RADIUS 
COSINf SINE WA x Pill 

1 752604952 )4600 
J83615655I 50)4 72C251- 63)0865051 10 7 1196411 34601 
2569538)51 2003901750 25 7 7 14041 1 2229645611 34602 
6764498350 1066339551 1 ) 8 1 6 ■> 1 5 ■-1 1687835152 34603 
7j17921750 3606910050- 3609860653 818082 7312 34604 
3392901750- 5396363 )49- 3435548310 3 780'43212 34601 

377 



C.OiF 
STEADY 

1 
2 
3 

S 

RED     BLADE 

COEF 
STEADY 

1 
2 
3 
1 
5 

RED     BLADE 

COEF 
STEADY 

I 
2 
3 
1 
5 

RED    BLADE 

HARMONIC ANALYSIS 

BENDING 15 PER  CENI RADIUS 

COSINE SINE MAX PHI 
609230005'.- 34210 
59127267S4 6120823/5'.- 8510277351. 3140092853 34211 

172351535'.- 8780060853- 193'.26985'. 1034977/53 34212 
2027668053 6083005763 641205085) 2385501852 34213 
30'.15O6253- 1756012853- 3512028053 5249999652 34214 
2i.0070'.O5'. 125*.'.2325'. 2/08681654 5517621251 34216 

BENDIN6 28 PER  CENI RADIUS 

COSINE SINE MAX PHI 
1839916753- 34220 
1839820^5'. 2535852054- 3132967*54 3059617753 34221 

5290'.96353- l'.66bö6?'»7- 5299496353 9000001152 34222 
'.'.16253353 '3601.20353 8583651953 196/8/4652 34223 
29'. «165052 1529833053- 1557905753 /022335252 34224 
107*90365', 26Be'.37753 1106013954 2808431561 34225 

BENDING 36 PER  CENI RADIUS 

COSINE SINE MAX PHI 
59<.B75O053- 34230 
135998535'. 2 3690'.235'.- 2/31651854 2998586553 34231 
50762'.5753- B50B692352 514/062153 8524233552 34232 
5567502753 91/0002/53 1072781654 1957875552 34233 
8187501052- UIBI 16053- 163/499553 5999999852 34234 
73601'.0053 2^02923853 7742461153 3616144351 34235 

BENDING 45 PER  CENI RADIUS 

I 

COEF 
STEADY 

I 
2 
3 

COEF 
STEADY 

1 
2 
3 

COEF 
STEADY 

1 
2 
3 

RED     BLADE 

COEF 
STEADY 

1 
2 
3 
4 
5 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE SINE MAX PHI 
8688000053- 34240 
1438861854 2621070854- 2990039454 2987650163 34241 
7796996053- 1653649163 7960281353 8436515562 34242 
5658003363 8694002253 1037297854 1898138962 34243 
6900206351- 3685357052 3651152352 2522342052 34244 

14813/3553 1 113291953- 18530/4863 6461482962 34246 

BENDING 60 PER  CENI RADIUS 

COSINE SINE MAX PHI 
3275866754- 34250 
1397635054 2667711254- 3011656164 2976604053 34251 
8745327553- 8655628352 8/88057463 8717380652 34252 
1499201663 8245699253 8380782253 2656604762 34253 
9994605052 8333333346- 9994605052 8999998862 34254 
7229965053- 3306894353- 7950342453 4091575252 34255 

BENDING 65 PER  CENT RADIUS 

COSINE SINE MAX PHI 
3974076754- 34260 
1156188464 270938/354- 2945768354 2931096163 34261 
9656435363- 1459266551 9766074053 8570328652 34262 
1166551353 8943548053 9019306763 2762286052 34263 
1879433763 3367663352- 1909365151 6746039862 34264 
1156190054- 284/584353- 1190/40464 3876720652 34265 

BENDING 80 PER  CENI RADIUS 

COSINE SINE MAX PHI 
4413804254- 34270 
1070783053 1260207864- 1264748864 2748566953 34271 
9000827353- 1781703053 9175475953 8440166062 34272 
1286838362- 6686328763 6687565053 3036723952 34273 
2185909853 6681356/52 228S739953 4249017251 34274 
1251471354- 3470847353- 1298710264 3910017952 34275 

BENOING 92.5 PER  CENT RADIUS 

COSINE SINE MAX PHI 
1977500064- 342B0 
4259471553- 1957956863- 4687930053 2046868853 34281 
3958331053- 6484831752 3996150453 8605554652 34282 
3166660052 2533330753 2553045653 2762499652 34283 
9499976752 2742398352 9887886852 4025516351 34284 

5082199753- 1683714053- 5353844153 3966596952 34215 

€ 
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I HARMON1C ANALYS1S 

WH.  BLADE BEAM BEND  15 0/0  R 
COEF COSINE SINE MAX PHI 

STEADY bSejiMTS".- 34410 
1 30775<t905'>- 3651671854 4 /75564454 1301234653 34411 
2 153649995'.- 1330647854- 2032599254 1 104467053 34412 
) 5487508353- 1024334554- 1162062354 8060713552 34413 
4 1463341253- 6336341752 1594634753 3914678852 34414 
5 2190451754- 1 164006554- 2480522154 4159723852 34415 

WH.  BLADE BEAM BEND   2 0/0 R 
COEF COSINE SINE MAX PHI 

STEADY 2113133353 34420 
1 1310374354- 2196364854 2557557354 1208207553 34421 
2 5964818553- 2402658852 5969655653 8884667552 34422 
3 3884069053- 8877869053- 9690332853 8212353752 34423 
<* 1387168552 7207922352 7340189452 1977664652 34424 
•> 1214268354- 2543316053- 1240617654 3836594852 34425 

» 

I 
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«ID      It»Dt 

CflfF 
SIMDY 

1 

COfF 
f.U ADV 

1 

(OFF 

SriAOr 

1 
2 
3 

tlAkMON h' ANAL ■■.;■.. 

rttNi'lH,, 15 PL»      UHI rfABlub 

COSINI: smr Mi< Pul 

b)6mi 7ii )i.no 
186J1 11 !•!■> y66ÜÖtllö•)1.- ^09'M IVü'i^ J WJ 1 i\'*b f> Kill 
I12290B26<. 1 IbbVbtii1)'. 1619'iäV0t>A iWWWt 3411; 

tmibo;^- dOö'.gwjO'i'*- d6/'.B'*06b'. Ö2vl6'>0i52 341 1 3 

^VÜS?] T'ii 1 166962 /^'t- 1 Iflfll IbTiti '0?231525? 3<ill<. 

't /0/6030^**- 11111 lObb»*- '•B369SOfa5'* )86,>6036b2 341 1b 

BtNOINl. 2B PLR      Ctf*I RAU 1 us 

COSINt SlNt MAt Prtl 

50 ilV250r>S 34120 

H6910U'>') 90b'W,J'> l")".- 1 lll^bbbb 1282/ ui-il 34121 

.'y^'.l'jdä'i'. 1 SiVH )2Bli'. • i| 7B94ÖS'. 1 )/^db62i2 34122 

^'^^UIO'"*- 64 ' M60 I'J''- M l-.iiv/lbi, BlBt.202''52 34123 

1 IbbKlllbi. ^OvVtOt /■) 1 lOlHö t/Vb* ".Oti1- ".651 34124 

"bB iötiä ^t.- ■/.'vi^-0-.'5 - .. ( Ui^".^.1!- )»23SblIbi 3412i 

RFS'Jlh'j 6 0 PEN    ;: t N i RAOlUb 

24869J00^i 34130 

3/80B4 llb- 242')4l 32b4- 444992'464 1269/2226 3 34131 

l266iOB3S4 664 /4 3 '  !52 12682610^4 1602243361 34132 

1 I'll U20b4- £ B4öO-)"iB'j4- 106466/664 826 4 404662 34133 

111(002 154 664/18!ibi- 1/2a141064 B94..IH6962 34154 

;i18920054- .'0. 65668^4 - 2 i 120. 9264 4'. /44 T: /62 34136 

ilHUMi; HO PtR      CtNI RADIUS 

srFAO» 166/983fl66 34140 

i 1068036864 1086979064- 1 623884464 314496 3/63 34141 

2 4111116763 2016t 7336 1- 4/68 366663 1673674613 34142 

3 23617)006!- 6 2 ' 1 3 1 6 / 6 1 - 669/ '6436! 8314802062 34143 

4 68 793 '6 36 3 6/8B /600'. 2- -91844246 3 Bfl^l3 34762 34144 

5 332868676 3- 9612018163- 1264293 '64 467690)662 34146 

MM.         BLADt CHüRL)   r3tN.3 16   0/0      R 

roFF ; ni INi 6l1f "!■ * Plll 

STfAO» 6486223366 • 34430 

1 22 3684 3666- 1 16020B /66 /617946166 1486966263 34431 

2 14678600'.4 i'.00000048 146 'B600'.'4 294 7596946 344 32 
3 .00 •! !8 !64 8018269 '64 8*64699664 .'1 14497752 344 3 3 

4 146'8/4064 l 262646 164 - 1 /286d0j64 (-7 7 76 7 1312 34434 

6 4  1 4 ■    1   1   ' 8 6 4 9 7018800'  ' 42680Ü'. 1 64 .-6'. 14 20461 34431 

rf-i,    BLAOE      :MO»O ntmi 
fOFF 

^IhAOY 

i 
2 

3 

609893 7666 34440 

1114906161- 963140 3064 1823790216 14849AI 753 34441 

1169668814 20 'B01P "  ' 16'3461 11'. 1 '62014613 34442 

2 1'99101014 6 *18S1 ' '64 ' 360644914 2 166812352 34443 

166968 3064 20/BOIB !6 3 il '1461/14 189/290251 34444 

6231227264 246610'.0' '• 1 'B3-'/3ei4 6048021461 34441 

HARMON IC A'liL'll 6 

RED   BLADF IORSION 11   070     R 

fOf F COSINE SINE MAI Oll 

SIEADY 3611198314- 34350 
111 1207113- 1241962164- 1343024664 2476307315 34351 

463 3 34 !013- 446844 !65 3 643001ül 3 680510 J452 34352 

3088903253- 6177802013- 690699361! 81 14497712 34353 

1148183312- 2671063113 2'2416 1 '13 252255oll2 54354 

2022299213 04016833-1 202331221• 3626238910 34311 

RED   BLADE TORSION 10   0/0     R 

COEF COS1NI SINE MA^ Phl 

5TFAD» 1 3757e001<'- 54)60 
3717841213- 5010'13318- 6239318253 2334255955 34361 

lOli'-Olll 3 43924B0052- 1 101418163 1682934015 34362 
3803985712 2 789601053- 281141 ' '13 9218858212 34563 
1072013312- 8 784911012 1014400113 3000002212 54364 

6746383352 6991115212 9/1B29B512 920 '596511 34361 

t 
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BED  SLAÜt 
COEF 

SItADY 
1 
2 

5 

RfD BLADE 
COCF 

STfADV 
1 

HAÜMONIC ANALTS1S 

POS II JON 
COSINE SINE MAX PHI 
16S9I.96452 34510 
1600901S51 S361462351- 4494369941 2866243253 34511 
lU'JZOOSO- 3362216749 1212277950 819490)742 34512 
ITiiIOTäHO 2717646750 3230/77550 1908821742 34513 
9705916749 6 724200049- 1180761250 8132150542 34514 
b791')00049 I4466B3349- 8928254949 6999178052 34515 

POSITION 
COSINE SINE HAX PHI 

5320OO00''9- 34520 
llWSOTSl- 1029294851 153848815! 1380077653 34521 
8864611748 4607261749 4691804349 3954334252 34522 
3369334540- 1950668250- 3893266140 7002286952 34523 
^659984249- 7678 740049 8126421049 2727663252 34524 
.'220076340- 1071614450- 2464177250 4115325852 34525 

VERTICAL 
COEF 

STtAOY 
1 
2 
3 

COSINE SINE MAX PHI 
1013195051 34530 
2130522349 2019048049- 2935244849 3165386953 34531 
1674764 749- 9669173348- 1933847449 1049999053 34532 
8120116748 1014990049- 1299833749 1028868353 34533 
1167243849- 1142 730049 1633490149 3390200442 34534 
4065054048- 9047466 747 4145401748 3397227742 34535 

FOHE- AM 
COEF 

STfAOT 
1 
2 
3 
4 
5 

COSINE SINE MAX PH! 
1167766750- 34540 
1167553849 2458985048- 1193167249 3481067553 34541 
3029580549- 4484134549 4411638349 6202191452 34542 
4408320048 1432167849- 1434444 749 9701248152 34543 
1377084549- 1240293849- 1853291849 545020775? 34544 
5951108348 1357308348 6103931248 2569610751 34545 

LATERAL 
COEF 

STEADY 
1 
2 
3 
4 
5 

COSINE SINE HAX PHI 
3380000048- 34550 
9948611048 lo40941048- 1011750649 3495162953 34551 
6421999749 1941440248 6424963949 8702499650 34552 
6760012048- 2243336248- 7125677948 6614498152 34553 
2704001549- 4293176749- 50/3755049 5944893852 34554 
1913843347 3792384448- 3797210O48 5457780252 34555 

LIFT  LI NIC 
COEF 

STEADY 
1 
2 
3 

RliHI 
COEF 
STEADY 

1 
2 
3 
4 

5 

LEFT 
COEF 

STEADY 
1 
2 
3 

COSINE SINE MAX PHI 

5449476554 34610 
1290143253 1057414353- 1668111143 3206616153 34611 
2266688253- 2453 752853- 3340474743 1136346953 34612 
9443866751- 2833290052- 2986436242 8385527952 34613 
7555640052 8179231742 1113496953 1181737852 34614 
3456831752- 7491700051- 3539212352 3847727052 34615 

LOAD 
COSINE SINE MAX PHI 

1040000053 34620 
1B13776852 1340223342 2254212842 364M1,852 34621 
7106667052 1230910953 1421333553 2999999952 34622 
3466671051- 1040000952 1096257342 3614498752 34623 
8839996352- 1050/77653 1373167543 3251832252 34624 
6128928051 7397796051 9606828051 1007178552 34625 

LOAD 
COSINE SINE MAX PHI 

9400000041- 34630 
1215250852- 6008768751- 1344687142 2063099553 34631 
6480001252- 1074464453- 1260020953 1192595743 34632 
3384000252- 7520016/51 3466549352 5582372452 34633 
4828000252- 6186884252- 8499596152 4667772952 34634 
8725111750 1352877042 1355687652 1726198752 34635 

COLLECTIVE 
COEF 

STEADY 
1 
2 

COSINE SINE MAX PHI 
3968000052 34640 
2096345251 7823653751- 8099643251 2850000353 34641 
2314667052- 1718194442- 2882685552 1082933953 34642 
9920016751 2976000252 3136980252 2385500852 34643 
3968000052 1145462952- 4130024352 8597447252 34644 
7823654051 2096337751- 8099641651 6900000752 34645 

SIAIILI7ER 
COEF 

STEADY 
I 
2 
3 

COSINE SINE HAX • PHI 
8616666748- 34640 
9756601740- 3452885751 3588082141 1057783753 34651 
3446661749 596981)349 6893340849 3000004252 34652 
1550996250 3446705049- 158B832O40 1158236853 34653 
1723300049- 2964926749- 3446672349 6000017552 34654 
11O03B8550- 7994771749 1360153950 2880001442 34655 

381 



HARMONIC AN4LYS1S 

« F PYLON POSITION 

COEF COSINE SINE MAX PHI 
STfADV 6S39166749 34310 

1 S99644654B- 4916595247- 6016568843 1846873053 3431 1 

2 3638333349- 2469616049 439732564, 7291612852 34312 

3 1966655248- 9833268347- 21987B7048 6885501552 34313 

4 68B3343748 5961147548 9I0580584B 1022334552 34314 

5 8B68740O47- 4916643547- 1014041148 4180061452 34316 

ft A PYLON POSITION 

COEF - COSINE SINE MAX PHI 
STEADY 1075000050 34320 

1 6147116548- 3915076748 72B7994748 1475070953 34321 

2 8500003748- 4070319849 4158125149 5089775252 34322 

3 1166666743 9999921747- 9999921747 9000022352 34323 

4 5000013248 1732061348 5291518548 4 776666 75! 34324 

5 1647141348 4150601747- 1698631648 6917132252 34325 

L F PYLON POSITION 

COEF COSINE SINE MAX PHI 
STEADY 8000000048- 34330 

1 7147119548 3049039348- 777032554B 3368963853 34331 
2 1799999049 4070319549- 4450561449 1469281253 34332 

3 5000018347- 4999985047- 7071070147 7499993552 34333 
<• 2500005548- 3464101748- 4272005348 5854560752 34334 

5 6471236747- 4509620047- 7887558447 4297430952 34335 

L A PYLON P0SII10N 

COEF COSINE SINE MAX PHI 
STEADY 42)9166749 34340 

1 9553734746 1878871848- 9736734948 3488740053 34341 

2 4702081849 1981033349- 5102358949 1685769253 34342 

3 6083343347- 1525005048 1607496246 3614497852 34343 

4 6354169248- 5722980548- 8551489548 5550206952 34344 

S 1629601248 3403880048 3773857348 1288346452 34346 

ftED PITCH LINPC 
COEF CDSINt SINE MAX PHI 

STEADY 1392500053- 34370 
1 1008283253- 1003730553- 1422712253 2248703653 34371 
2 3945415052- 5225742352 6547876252 6352633552 34372 
3 9283307251 1578166753- 1580894753 9112215452 34373 
4 6266252352- 4019804851 6279132652 4408237652 34374 

5 358*497252 1218I38I52 3785826252 3753913351 34375 

WHITE PITCH LINK 

COEF COSINE SINE MAX PHI 
STEADY 1433700053- 34380 

1 1042688153 9667657752 1421912353 4283624852 34381 

2 6561002852 2104441352 6890241752 8891820961 34382 
3 4860026751- 1069199853 1070303853 30B6752752 34383 
4 4617000252- 4208861751 4636144552 4369782952 34384 
5 5566882552- 4336603251- 5583748052 3689087052 34385 

( 
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I 

i» 
IBM TAB NO. 13b 

MANEUVER CONDITION NO. 34 - SYMMETRICAL PULL-UP 

REVOLUTION 2 

1» 

1 383 



DEL I» 
CO     PCR  CENT 

PRESSURE. 
HAD I US 

PER  CENT 

CHORD 

D       E        Ü 
I l?OK 30»! 1?0JK 

R     E     F     b 
60*1 12011; 

Z701930051 
"•491^20051 
11220BOO51 

ISiiiiOO'jl 
'.526610051 
56141.00050 

3544090051 
4316070051 
6667100050 

4421340051 
252648005 1 
1754500O5I 

1327140051 
230l)«60051 
7272000050 

161B02005I 
2345220051 
5272200050 

1618020051 
2054340051 
4363200050 

2199780051 
1181700051 
1018080051 

6600000050 
1152000051 
4560000050 

7920000050 

1248000051 
3840000050 

7920000050 

9960000050 
1080000050 

1092000051 

7320000050 
5040000050 

2765700050 
4697300050 

3643700050 

3599800050 
5794800050 
1624300050 

3204700050 

4126600050 
1097500050 

4785100050 

3380300050 
2677900050 

1328700050 

1884900050 

1OBI5OOO50 

1359600050 

2441100050 

1699500050 

1143300050 
2966400050 

I -..45000049 

1823100050 
2688300050 

1514100050 

DELIA 
PER  CENI 

PRESSURE 
RADIUS 

PER  CENI 

CHORD 
0        E        G 
30*11201K 

R     £     E     S 
60»! 1201P; 

PER     CENI 
CHORD 

0 5713920051 
5253120051 

4193280051 

6543360051 
8847360051 
1751040051 

5529600051 
7372800051 
1474560051 

6174720051 
5483520051 
4423680051 

3317850051 

3681450051 
2499750051 

3908700051 
5226750051 

1045350051 

3499650051 
4045050051 
7272000050 

4045050051 
3045150051 
2499750051 

2456300051 
2982650051 

1894860051 

2947560051 
3894990051 

1087790051 

2737020051 
3017740051 
5965300050 

3158100051 
2315940051 
1894860051 

1920240051 

2275840051 
1457960051 

2275840051 

3022600051 
1066800051 

2062480051 
2346960051 
5334000050 

2275840051 
1778000051 
1457960051 

1729200051 

2164800051 
1320000051 

2019600051 

2508000051 
1122000051 

1861200051 
2006400051 
5412000050 

2125200051 
1570800051 
1399200051 

5291000050 
7081800050 

4151400050 

6308500050 
7814400050 

8302800050 

5 779400050 
6IO5OO0050 
2442000049- 

6796900050 
4965400050 
4517700050 

1922400050 
2990400050 

2296200050 

2269500050 

3097200050 
4485600050 

1975800050 
2296200050 
8010000049 

2616600050 
2002500050 
1869000050 

75 
DELIA 
PER  CENI 

PRESSURE 
RADIUS 

1 120JIC 

D   E   (1 
30>l I20K 

R  E  E  S 
60t( 120U 90*11201* 

0 1028306052 
7641540051 
8443430051 

8349090051 
8160410051 
7075500051 

6273610051 
7971730051 
4764170051 

5377380051 
6886820051 
«820790051 

6609720051 
7584230051 
4491220051 

7880820051 
7880820051 
3728560051 

4999660051 
4999660051 
2796420051 

4575960051 
4194630051 
4787810051 

3892170051 
5085390051 
2841000051 

3693300051 
3409200051 
2272800051 

2698950051 
3181920051 
1761420051 

2386440051 
2642130051 
2983050051 

3679220051 
3834680051 
2668730051 

3756950051 
3705130051 
19950'0051 

3109200051 
3161020051 
1658240051 

2979650051 
2591000051 
2901920051 

2244390051 
2187570051 
1704600051 

2215980051 
2272800051 
1250040051 

1647780051 
1960290051 
8238900050 

164/780051 
1590960051 
1818240051 

9422700050 
«076600050 
8012500050 

8397100050 
9550900050 
8268900050 

6666400050 
8333000050 
3076800050 

7435600050 
7884300050 
7884300050 

5751000050 
4473000050 
3763000050 

3656500050 
4899000050 
5467000050 

3621000050 
4295500050 
2449500050 

4UB000050 
3834000050 
3621000050 

384 



I 
PER     CENT 

CHORD 

DEJ.IA 

PER     CENI 

0       E       G 

30+1 1201IC 

PRESSURE 
RADIUS 

R     E     E      S 
60H 120llt 

6639200051 
96268'<0051 

91289000SI 
7801060051 
9626BI.00S1 

63072'.0051 
8630960051 
6'.73220051 

539'i350051 
8133020051 
1070571052 

I 16't'.59052 
68lt 11530051 
8800110051 

9511230051 
6086990061 
7911210051 

6<i88970051 
8622330051 
51.22290051 

5155620051 
664'i530051 
1057791052 

10'.10'i6052 
5136750051 
5136750051 

77393(0051 
61-38060051 
')52Ü3'.0061 

11662790051 
5547690051 
3287520051 

1.657320051 
4725810051 
6436060051 

6898700051 
5046700051 
4026100051 

6606100051 
5880100051 
3241000051 

4583700051 
4213300051 
2268700051 

4491100051 
3518800051 
4768900051 

4509840051 
5294160051 
3333360051 

6176520051 
5882400051 
2352960051 

4603960051 
4117680051 
1470600051 

4313760051 
3235320051 
4U7680O51 

3640380051 
6315640051 
3026340051 

4210560051 
3941400051 
2127210051 

5701800051 
324564005'! 
1491240051 

5460570051 
2765110051 
3486670051 

2346600051 
2403850051 
2055200051 

2146950051 
2110250051 
1339550051 

1688200051 
2091900051 
1 174400051 

2954350051 
1908400051 
2346800051 

6092000050 
3998400050 
9044000050 

7425600050 
6376400050 
8472800050 

2656000050 
7140000050 
8853600050 

5236000050 
7520600050 
1028160051 

3792ODOO50 

5II920OO50 

1990800050 
1801200050 
7204800050 

6532000049- 
2749200050 
6730600050 

5666000049 
35O76OÜ050 
5877600050 

1 
1603100050 
2 168900050- 
1697400050 

6601000049- 
1131600050- 
4997900050 

2546100050- 
9430000048- 
3960600050 

2734700050- 
3772000049 
2546100050 

385 



PER     CENT 
CHOR» I 120llf 

DELIA 
PER  CENT 

D       E       Ü 
30*1 12011; 

PRESSURE 
RADIUS 

R     E     E     S 
tOt( I2(m 

f 

10'i76180i)2 
6031740051 
1015872052 

857H20051 
75U220051 
1079364052 

6137560051 
8359780051 
7724860051 

6137560051 
8253960051 
1047618052 

9309170051 
3871140051 
4B85010051 

5325300051 
5561980051 
4496920051 

6912750051 
49771B0051 
4792840051 

6745380051 
6745380051 
4260240051 

3686600051 
5345860051 
3502460051 

4615260051 
4378580051 
2840160051 

3778970051 
4239820051 
8296300051 

5561980051 
4023560051 
5443640051 

3725520051 
6078480051 
3137280051 

5392200051 
5588280051 
2843160051 

5980440051 
2990220051 
1813740051 

6029460051 
2794140051 
■3578460051 

2222400051 
2926160051 
2000160051 

2037200051 
1629760051 
1592720051 

2037200051 
1666800051 
8519200050 

4074400051 
1592720061 
2074240061 

6254800050 
2469000050 
8559200050 

5267200050 
5431800050 
6748600050 

4938000049 
6090200050 
4279600050 

1646000050 
6748600050 
8559200050 

8850000048 
4425000050- 
1947000050 

4779000050- 
1593000050- 
5310000050 

DELIA 
PER     CENI 

8142000050- 
2655000049- 
5221500050 

PRESSURE 
RADIUS 

5929500060- 
1770000049- 
2566500050 

f 
PER  CENT 
CHORD 

0       E       G 
30*1120IK 

R     E     E     S 
60*1 12011; 

1028805052 
4326750051 
S461200051 

7211250051 
5576700051 
9807300051 

4519050051 
6153600051 
7692000061 

4422900061 
6442060051 
1028805052 

17 

8707790051 
3636220051 
5262960051 

5578780051 
3789360061 
3678840051 

6411230061 
4784500051 
5368640051 

5999820051 
4841960051 
3684100051 

363(.220051 
4975880051 
4306050061 

3999880061 
3368320051 
2947280051 

3636220051 
4688810061 
8803480051 

3894620051 
294728006 1 
4526180051 

€ 
3608500051 
4845700051 
2680600051 

5618960051 
4897250051 
2680600051 

4691050061 
2319750051 
2062000051 

4639500051 
2268200051 
3402300051 

5452200050 3914400060 
2516400050 5452200060 
8 108400060        6850200050 

4194000049- 1258200050 
5871600050 6570600050 
2796000050        7269600050 

7395000049-     1261600050- 
4765000049-     2610000049 
1392000060        1044000050 

1696500050-     1261600050- 
8265000049       1174500050 
1827000050       5220000049 

386 
c 



» 
COEf 

SItADY 

1 

2 

3 

LUAD1No 

COSIMf 
1 U8''6995^ 
2981831351- 

1723174251 

«568340350 
5352768850 
".254603850- 

SINf 

6034239051 

54lB6907l:-0- 
7744683348- 
3242045750- 
1483255350 

MAX 

6730776951 

1806164151 

4568996750 
6258034450 

4505740750 

PHl 

I 162963853 

1712718753 
I196762653 
8219942552 
3215604952 

115034100 
115034101 

115034102 

115034103 
I 15034104 

115034105 

)> 

COEF 
SrEADY 

1 

2 
3 
4 
5 

COEF 
STEADY 

1 
2 
3 

COEF 

SIfcADY 

1 
2 
3 

I 
COEF 

SJEADY 

1 

2 
3 
4 

5 

HARHONIC ANALYSIS 

LOADING 55 PER      CENI RADIUS 
COSINE SINE MAX PHI 

2033006452 115034200 
3341492551- 7338433551 8063385051 1 144617453 115034201 
3263698751 6410275050 3316243551 5572695051 115034202 
1553754051 1421536551 2105924451 I4151U4552 115034203 
8491453350 19/1048151- 2100351051 1 146161852 115034204 
3870581750- 4271036749- 

HAriHONIC 

3694075150 

ANALYSIS 

);25937952 115034205 

LOADIN& 75 PER      CENI RADIUS 
COSINE SINE MAX PHI 

2805091952 115034300 
374638005C -     4343096)5 4359224651 9493016952 115034301 
456884355 2(7985505C -      »57729255 I 782591153 115034302 
4814565051 2611617351 5477278651 9492406251 115034303 
5360966749 -     8496685050 -      a51358075r 6659742952 115034304 
1136776751 -      1173990751 

HARMONIC 

-       1634 171251 

ANALYSIS 

4518453052 1 15034305 

LOADING 85 PER     CENT RADIUS 
COSINE SINE MAX PHI 

2638B66252 115034400 
2373567251 2438104851 34026J1951 4576844252 115034401 
3864368551 7274733349 3865053251 5392372650 115034402 
387650B051 7503446750 3948459351 3651605051 115034403 
7731456750 1587701251- 1 /65943351 7399104352 115034404 
1313909251- 287,820050- 

HAKMONIC 

1345056151 

ANALYSIS 

38470B5052 115034405 

LOADING 90 PER      CENI RADIUS 
COSINE SINE MAX PHI 

2971322252 115034500 
2389388751 5285333349 2389973351 1267297251 115034501 
2666750051 6100323350- 2735634351 1735575153 115034502 
4511719551 1094165050- 451 304M51 1195369253 115034503 
1888629051 1941058251- L70B251551 7855391852 116034504 
197730W5I- 3734251750 2012254651 1366106352 115034505 

COEF 

STEADY 
1 
2 

3 
4 

5 

HARMONIC ANALYSIS 

LOAOING 96 PER      CENI RADIUS 
COSINE SINE MAX PHI 

2106741352 115034600 
3164835751 2669731651- 4140489651 3198503363 116034601 
3598658751 4147676060- 3622680851 1 767128453 115034602 
2656766351 1078696051 3053601651 6694816651 116034603 
6611763350 1516923751- 1662621751 /330130552 115034604 
9264236760- 6816366749- 9289279450 3664161752 115034605 

I 387 



RED BLADE 

i 
COif 

SfEADV 
1 
? 
3 

COSINE 
?0875333i'. 

21797'.li!)i4- 
5069153353- 
6617569753- 
560'.?2555'. 

SINE 

OISMJI 75«.- 
263'iQOb353 
101360Ü363- 
61'»60't6 lb\i 
36'»95'.055'. 

MAX 

loso'.oaass 
^195598651. 
5169537953 
I058i.7<'55'. 
668778665'. 

J?'.?'.73363 
B655'.B8'.52 
6376989952 
3612588952 
661'.533751 

11503i<21C 
11503'.211 
U50J4212 
115031213 
1 1503'.2U 
115034215 

PER     CENI 

COEF 
STEADY 

1 
2 
3 
<. 
5 

COSINE 
1906366754 
21'i952'i25'i 
2502537753- 
8538085053 
691878'.053- 
291'.'t'*2554 

SINE 

222537<.254- 
229'>7i.9353 
3827'.2',853 
127'i86<.353 
15'.821655^ 

MAX 

3093985254 
3395374653 
9356712953 
7035257753 
3300143854 

PHI 

3140067453 
6874007352 
8046527951 
4238992952 
5595646551 

115034220 
115034221 
115034222 
115034223 
115034224 
115034225 

PER  CENT 

COEF 
STEADY 

1 
2 
3 

COSINE 
9287500052 
1382236554 
8023744553- 
1146250354 
1637528852 
1892761054 

SINE 

2587165 /54- 
8508693352 
1048000454 
1418115753- 
5894158753 

M*.X 

2933259254 
8068733253 
1553124154 
1427536853 
1962411554 

PHI 

2981141453 
8697337852 
1414541152 
6914672552 
3459373451 

115034230 
115034231 
115034232 
115034233 
115034234 
115034235 i 

COEF 
STEADY 

1 
2 
3 

COSINE 
7446000053- 
1374682954 
9521994753- 
1131600454 
5519994352 
6815162653 

SINE 

2836667054- 
1195115253 
1021200354 
9560935852 
7666965051 

MAX 

3152228854 
9596701753 
1624260354 
1104001053 
6815596353 

PHI 

2958552353 
8642308152 
1402144252 
1500001752 
129244 7550 

115034240 
115034241 
115034242 
115034243 
115034244 
115034245 

ANALYSIS 

PER  CENT 

4 
COEE 
STFADY 

1 
2 
3 
4 
5 

COSINE 
3644420054- 
1579204754 
7306595353- 
5746935553 
1666589553 
1666659654- 

SINE 

2818648254- 
1839322353 
961986365) 
5409777752- 
9793256653- 

HAX 

3230892354 
7536489453 
1120576054 
1771225953 
1933089254 

PHI 

2992606153 
8293698852 
1971526052 
8555405952 
4206768252 

115034250 
115034251 
115034252 
115034253 
115034254 
115034255 

COEF 
STEADY 

I 
2 
3 

COSINE 
4550870854- 
1500320654 
55OB704753- 
2073868753 
2397694253 
2563179254- 

SINE 

2879069054- 
1122517852- 
1023971254 
1010263253- 
1307550354- 

MAX 

3246536654 
5509848253 
1044761454 
2602023953 
2877425154 

PHI 

2975246253 
9056368352 
2618354952 
8428842452 
4140546452 

115034260 
115034261 
115034262 
115034263 
115034264 
115034265 

I 

RED  BLADE 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
4979570854- 
2981644553 
1047954054- 
2700247853- 
5721942353 
3577041554- 

SINE 

1899464754- 
3340688352- 
6686326053 
7794929352 
1520852954- 

MAX 

1922724154 
1048486354 
7210984253 
5774792963 
3886929454 

PHI 

2789210953 
9091293952 
3733038052 
1939394451 
4060675562 

115034270 
115034271 
115034272 
115034273 
115034274 
115034275 

RED BLADE 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
2270416754- 
4980701363- 
4591666653- 
2691666253- 
1266661363 
1512764054- 

SINE 

7530681853- 
1645447753- 
3483330363 
1371206853 
5610991353- 

MAX 

9028762553 
4877590953 
4402119653 
1866718053 
1613470564 

PHI 

2365198453 
9985771052 
4256475652 
1181739252 
4007006452 

115034260 
116034281 
115034282 
115034283 
115034284 
115034285 

388 



I 
WH.      RLADf HF A" Rf MO \^   tt'O     u 

COEF ITS INI SI.NI M4» PHI 
SlfADr ■)«meiv. 1 1^0 )'.'<! Ü 

^ is l'j'y'.ä'x.- loO't'JÖWi'* (.-.S ig-y] "... i'.rO'. /56^ 1 1 150 X.M 1 
Kvvyiö/v-- b 1 't... I.'rt',  (- Ib/'Vf H^ '. '. 101'.'Oa ü i 1 1^0 mi? 
1060,*l''«'i''- ' )ltl./l /',J- I.-6« r.lO'... UiiCI I'l1)! 11503*1.13 
l6?1l'.8'j'Ji ^'jJ'+'^O "^ J- HP'.fWOti ) /(,<•■.'.)//' i 11503«'.!'. 
t>9b/?3(?'.'.- )/ ia /'o/1"'- bHO 'O'VO1'1' :[t,*2\b»bi 1 I'iOJ'.'ili 

«H.  BLADt 

COEF 
STEADY 

1 
1 
3 

bEAM  BEND    i   0/0 

■."JKOIOO1)'. 

l,)?,,7000i'-- 
'■6,)li090T>1- 
Ö0it,i'j660> i- 

i916?3.>75k- 

blNE 

.V.'O^'-B'.'.'. 

lOälVIO^'j* 
n/J'. i mi i 
I ibtfyoy-.^'. 

MAX 

".'/o«inir", j 
1 )".(! )J (')'.'• 
)IMOi'.."> i 
1U '.S.. 

I.' i8..?9A51 
«w/moi? 

b'lilWtf.^l 
'.0<.3'J01?'J? 

1 IbOV'^O 
llüOI«"!?! 
1 1^03AA2J 
lli03'.'.23 
1 1503<.V. 
Ilb03<4'v'> 

I 

389 



COEF 
sn«OY 

1 
2 
5 

RED     BIADE 

MAMMON 1C '.NAi r', 1 s 

BENllINi, 14 P1R     CtNI RADIUS 

COSINE blNf MAx PH1 

iläbTiOO'i'i nsojiino 
34628727^ l,)10293'i,.b- 3/77B92'44 3364361243 114034111 
2't70'*08 3^'« 1 lb6966 /b'i 27i216'>444 126A24I242 usosu^ 
•ifl3'JI602i'.- «'»3416005-.- 1Ü340')8'.'J■) /H4398B642 114034113 

202I2«!>25'. ]9'tti9U]HL)i*- ,'80'JO-674A (902443742 114034114 
112720614'.- '.21122524'.- 120330294'. A009712'.42 114034115 

BENDINü 2B PtH      Cl.M BADlUS 

« 

COEF 
STfADV 

1 
2 
3 

COSINE 
4902037444 
2729627044 
2060907744 
'.8883267'.4- 
1766494344 
9927686/44- 

SINf 

1248876044- 
1019886744 
7949243344- 
2449716444- 
4949482444- 

HA» 

•'006114444 
2299448444 
9892464944 
«101863944 

114/9040'o 

PHI 

3342429343 
1316477342 
7782371852 
761 7874042 
4219418852 

114034120 
115034121 
1 15034122 
115034123 
115034124 
115034125 

COFF COSINt SINE MAX P-II 
STEADY 2521411345 115034130 

1 8144244444 3909899444- 9034168244 334354245) 114034131 
2 264B146744 1263019244- 2933931044 1672407643 115034132 
3 2433021444- 3223847/54- 4099924944 / /28093242 115034133 
4 1727060344 1 130066244- 206)924154 8170042842 115034134 
5 41406/9544- 4840446 /4'.- /068266444 4464441742 115034135 

REO      BLADE               CHORD BEN1)IN(, »0 PER      <ENI RADIUS 

COFF COSINE SINE MAX PHI 
511 ADV 1704018844 114034140 

1 2648180444 1431449744 - 3067778044 3300424943 115034141 
2 1332644854 8146/01743- I4M939944 1642809943 115034142 
3 8623061743- 1244264244- 1422088444 7849717252 114034143 
4 704424674J 2/14448343- /44980B84ä 8473710142 115034144 
5 2401394844- 2074464244- 3249738144 »393420942 115034145 

WH.    BLADE     CHORD BEND 14   020     R 
COEF COSINE StNE MAX PHI 

STEADY 4437610044 115034430 
1 3880774744- 1897142844 43196/1644 1439480043 114034431 
2 2451261554 2424096844- 34894/4044 1476476643 114034432 
3 6924870244 1093400144 1294241944 1921741442 115034433 
4 1093412444 1333333348 1093412444 1746696246 115034434 
5 1448189944 4083380344 1629409044 3635451441 1 15034435 

WH.     BLADE       CHORD  BEND 28   0/0     R 
COEF COSINE SINE MAX PHI 

STEADY 4449040044 115034440 
1 2743102544- 144182)244 1107801154 142)484743 115034441 
2 2749419744 1 8/0223844- 31)3486044 1629360843 1150)4442 
3 4449053844 8398242344 9454920444 204014484 2 1 15034443 
4 1449685244 1039012344- 18740/7044 814824)042 1 15034444 
5 1361394144 693/328444 1427949^44 4400444041 1 14034444 

i 

i 

HARMONIC ANALYSIS 

REO  BLADE TORSION 14   0/0     R 
COEF COSINE SINE MAX PHI 

STEADY 4014470044- 115034350 
3189887243- 1 /80672044- 1609018144 2598437943 115034351 
1132494644- 1426701854 1821606/44 6422226142 115034352 
1132496944- 7207434/43- 1342477944 /082373252 115034353 
8333333346 8916883 751 8916883/43 2249999652 115034354 
216024244) 1746323253- 2 /34119143 6417763352 115034355 

RED BLADE I OR SI ON 40   0/0     R 
COEF COSINE SINE MAX PHI 

STEADY 14B3460044- 115034360 
3417829843- 9105622)43- 9/24940443 2494261953 115034361 
3550397843- 1666666 746- 3440397953 9000000552 115034362 
4945200053- 2144600243- 5394591353 6764074742 1 15034363 
1141199653 2414863343 2671640653 1617874052 1 15034364 
7540244042 1418781243- 1607172153 5960406152 115034365 
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I RED    BLADE 
rof F 

SUAOY 

fOSII 10« 
COSINI 

171 ]'I0I'I'>2 
1? 101.88 i'j I 
HSbdil 7bO 

:. INI 

l /«/ Ml/M- 
^■iil6500!i0- 
I /'.'O'OO'JO 

v.«, fiOB'iiO- 
bbM366".'*- 

iV85107'51 
<"M usaubo 

biB'iO'jIO'jO 
•'.'•61033840 

Pill 

^8810t?053 
l'*^9,?rye0t)3 
7'»161«<il6l 
69^'.5i')'.5? 
37'.3539'.52 

. Ib03<.ii0 
I 15031.51 1 
U503'>S12 
lliOSiin 
1 15034511. 
11503'.515 

RED     8I.A0t 
rOEF 

srt»DY 
I 

3 
U 
5 

POSH IÜN 
COblNI 

248^666750- 
3937811351- 
1861999750 
301'.667?50- 
6206693T.9 
2827217)50- 

blNE 

1364 785850 
1996479350 
i 773358349- 
I 3821 /5 750 
4 7812100-9- 

MAX 

3940175661 
2730013350 
(019878550 
1515137050 
2867360/50 

PHI 

I 780150153 
2349805952 
6112217052 
164 5435652 
3791973752 

115034520 
115034521 
1 15034522 
115034523 
1 15034524 
116034525 

VERIICAL 
COEf 

STCADr 
1 
2 
3 

COMXI 
124563005) 
1639620049 
5379521749- 
1217986047- 
1 ;26492249- 
6216000048- 

2 /O6000549- 
8790166/48 
4262986/49- 
2285451/49 
94/9 788 348- 

32/2100249 
5460B64-.49 
44336/0149 
2863671249 
1133600649 

PHI 

3042090453 
8635992952 
8468491652 
3176310762 
4734934362 

115034530 
116034631 
115034632 
115034533 
115034534 
115034636 

!► 

FORE-   AM 
COEF 

SJFAOr 
I 
2 
3 

COSINi 
1531316760- 
2161 145149- 
280926)349 
550830))4fl 
56736e62'»9- 
521901674/- 

5INE 

2183568)49 
5629021049 
I 872830849 
6964 722049- 
1632726/49- 

HA« 

)065184049 
629108/449 
1952166049 
«981146649 
1633559649 

PHI 

1 3'.5715e53 
31 73888652 
2453684262 
5770828752 
5)61383352 

115034640 
115034541 
115034542 
115034643 
116034544 
I 15034545 

LATERAL 
COCf 

SriAOr 
1 
2 
3 

COSINI. 
95 76666 /48- 
3229052248- 
1121033360 
/886644748 
4460 «35 /49- 
1277618248- 

SINE 

2816659246- 
4878613248- 
4506661748 
6 732481649- 
281666/848- 

HAx 

4284897648 
1 122094460 
9083465648 
80/0427249 
3092883148 

PHI 

22109/7663 
1787540653 
9914974651 
5913368262 
49120?6752 

116034560 
115034551 
115034652 
116034553 
1160 34654 
116034556 

LIFT  LlNP; 

j J 

COEF COSINE SINE MAX PHI 

SfEADr 6648928064 115034610 

1 9722393362 1048149/53- 142963885) 312e48,953 116034611 

2 3494476263- 1799416763- 3930564453 103622/053 116034612 

3 1888821752- 1888893263- 1898313553 8809654252 1 16034613 

4 377/836/52 6666666/4/ )/778)6/52 2627716647 115034614 

5 5000021752- 56/4031 762- 748/99)652 4662144/52 116034615 

Rl&HI CYCLIC LOAD 
COEF COSINE SlNt MAX PHI 

STEADY 1 196000063 115034620 

1 1940666062 /737786)61 20892)8562 2173806.52 115034621 

2 1092000063 1 110822163 1557687)6) 2274477752 115034622 

3 1040000562- 13Ö6668662 1733336262 4228996052 1 15034623 

4 8839993062- 2191621/63 2)6318865) 2799172262 116034624 

5 1393375851 4271104/51- 4492641961 5761361162 116034625 

LEFT CYCLIC LOAD 
COEF COSINE SINE MAX PHI 

STEADY 3948000052- 115034630 

1 3407378852- 362503/851- )42660/552 1860727463 116034631 

2 2086799863- 1856065/63- 2/92/96/63 1108254653 115034632 

3 2256000262- 1880004752 2936667052 -673145462 115034633 
4 1071599363- 6186886852 1237376563 1/49999662 115034634 
5 1151382652 2242500662 2520811462 1266447362 116034635 

COLLECI 
COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
3968000052 
7360666051 
6778662762 
6613348351 
5456994762 
4074021761- 

SINE 

3749663361- 
5440950252- 
2646331752 
1 174099663- 
9476970051- 

MAX 

8278618051 
8692192362 
2/26746062 
1294677153 
1031565252 

PHI 

3330676/53 
1606237253 
2532124052 
7373102962 
4934766752 

115034540 
110034641 
115034642 
1 15034643 
116034644 
116034645 

STA8ILI2ER 
COEF 
STEADY 

1 
2 
3 

f 

COSINE 
8616666748 
1744621261- 
1378667260- 
1033999260 
3446646049- 
1327840049- 

SINE 

9476018660 
5969791749- 
1723316749 
8333333343- 
5203148649 

391 

MAX 

1985223951 
1602367250 
1048261750 
3446646049 
6369908149 

PHI 

1614922963 
1017065953 
3164080051 
4500003652 
2086325652 

116034650 
115034661 
116034652 
116034653 
116034654 
116034665 



R   F P Y l ON POSITION 
(OFF i. OV INt SINE MAX Pill 

StFADv (866Ö667'.9 111039310 
1 iflbtV^ HB- 4 30 71117*.«- 61913^091.8 2 3)179171) 115039311 
? HQibiklfil- 1 IbSl,'. 7?<.9 1973901 /'. 7 .1638218712 1150393 12 
1 1*74011T-b 4M2'.9vi

, Titi - ^66*.3160'.B 1611.109012 111034313 
u ^6 /Ofl't'* T.8 ^l289Btl1'.^ 11 331(,16'.» M «i» 11.151 1 150 39314 
•i S0')J

J9160'' ''- ^ 3S716,)0'.8 ^fil llTnli.B 209 3839612 1 11.134)11 

K   « PYIÜN POM T 1 UN 
COtF LOSIHt SIM MAX PH| 

SIFAUr b^SOOOOOi'' 1 150343^0 
1 ^S'/aoöls^ö- 1 3 398 18 7'. 7 ^60lH39<.8 1 770i79013 111034321 
? soono<?,Jo'* / 

,)9 /bs /S'n. 7 19 71 /8<. 0.9 91.76029 712 115034122 
1 U'/V99 31'.ö- ^..999990'. "- .'.Mil. 711I.B '967878312 111034323 
(. ^OOOOSS'.Ö «660^96 M/ t,ll /l.'.'.l'.!! I6972B0151 115034124 
5 <?S9bOV^ /^H loooOJOI-.i I19B771.0I.B 7137911051 115034325 

L    F PYLON PUSI1 ION 
COf F COSINt SI »If MAX PHI 

STEADY 2'*7S0OOO'.9 115034330 
1 ■./8109'S-B ^9140ö7O'.a Bi. 7i.i.611i.b 267191^012 1 15034331 
2 JUhWi Iti't'i S9/SS /S /<.9- 61.1832711.1 1961968753 115034332 
1 .'OOOOOICO isooooso'.e 210000)81.8 1228999212 1 15034333 
It .'oonoois*.«- 3'.6*.nQ9MÖ- 1.1821/611.8 1721663912 115034334 
5 ^SIO'fiOOi'T- 1*. lSn618t.B- I1.I.27IOI1.6 11 75291. 752 115034335 

L    A PYLON POSIIIUN 
(OEF COSINE SINE Mix Pill 

STEADY IböOäi n^v 115034340 
1 '479^67T?i.8 7S^OHÜ30'.d 891 m TUB 57991091.52 115034341 

2 '.6SU'ia3<.9 ^öBSf-OO '1.9- 137079961.9 1650000053 115034342 
t 101666691.8- ■.066666 /'"b 1.191821.71.8 3..67876012 111034343 ;. 10'.^0bi9'.9- 10816ÖSÖHO- 108669 3 11.9 »911899112 115034344 
5 i2SI01O?-e- '.0372800'.7- 228692881.8 1803362652 1 11034341 

RED PI ICH    L INI 
COEF COSINE SINE MAX PHI 

STEADY !0*iiiiiil- 115034370 
1 1 3991.9^813- 1631S7SSS1- 211.91621.1 J ^2937B9853 111034371 
2 U389IS9S3- 13667326S i 198411.961) 6823689052 1 15034372 
1 I5781670S3- 2227999 TSl- 2730310211 7822959112 115034373 

<• 1021166153- 1286336'.S3 1692389011 3211113112 115034374 
5 610i<0907S2 37832'.92S2 7181927312 6)1 1037111 115034375 

»HI IE       PI ICH L INK 
COEF COSINE         SINE MAX PH; 

STEADY 1968300053- 115034360 
1 1470067853 16901)1.'1) 2240324953 48989/5412 115034381 
2 2915996252- 5010662212 1831999912 1999998012 115034382 
3 1603799613 1069199/H 1927427^53 112)002352 115034383 
4 8747998812- 11/8487211 148768/61) )164669652 111034384 
5 88688/3812- 3297320212- 9461989412 -00/888452 115034361 
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• 

IBM TAB NO,   13c 

MANEUVER CONDITION NO.   34   -  SYMMETRICAL PULL-UP 

REVOLUTION  3 
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1 
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1 9480000049- 1611600050 1128400050 3886800050 
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2 1/91/00050 4054900050 2734/00050 3469100050 

I 
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Ul L 1 I- 
PtR      UNI 

PRfcSSURI 
HMJMJ', 

PtB      CfNI 
CHDHÜ 

u    l     f     :■ 
bOtlUOl» 

PER     CBNI 
CHORD 

0 105820005? /93650005 1 624 i3800-. 1 6031 "'4005 1 
1 '.sm-oo1)! 613(51,0051 8148140051 920634005 1 

2 I0i70 160V 1058200052 1195/60051 103/0)6052 

0 ? 00-•'20051 626 /5bUJ'. 1 4053480051 3686800051 
1 11 lifnOOil 4055480051 5 346860051 4792840051 

^ '.■W/l«005 1 .. r9284005 1 313 ITSOOil 8848320051 

0 '.^bOt-.OOi I 615 16800' 1 ^9;O2800'J1 4733600051 
i Mll'iOOO'Jl 4n 1600051 4 178,'80051 4496920051 

2 '.4^692110^1 ■.141900051 2366800051 5325300051 

0 2 I'HUOOil 46569000-1 6225540051 5980440051 
1 T. «.1220051 ilJ/280011 )088260ui1 3039240051 
2 M3728O051 /«92I80051 161 1660051 16 /b5OO051 

0 1 lbi2800^1 1 / / /9200--. 1 26668800:1 281504 0051 ; 1 2V6'.ö00:- 1 1 3 ?04d005i 166680006 I 1 740080051 
2 1''63120051 1 /40ÜÖU651 (■.08000050 2481680051 

0 b ^«b000?0 460880(10 jü 2 104400050 2469000050 
1 16460000^0 5102600050 6/48600050 7407000050 
2 85592000^0 691 32000-30 /90O6O005O 8394600050 

u ■.513500050 486'50005O- 6283500050- 6372000050 
1 4 //9000050- 22 12500050- 4425000049 15ü4600050 

1TlOOOOOiO 4248000050 

DtLIA 

460/000050 

PRt55URF 

4071000050 

95 PER      CtNl 

Ü       1         0 

RADIUS 

R      E      [       6 
1 120H 30H 1201K 60>l 120IIC 90+1120IK 

9999600051 
3365250051 
8461200051 

6/30600051 
4.' 106000 5 1 
961-5000051 

- 71 1 350061 
6249750051 
/I I510OO51 

4230600051 
7018950051 
1028805052 

ai3l6-)0051 
2 /75010051 
5262950051 

6 124160051 
1731910051 
5358640051 

192 3290051 
5167260051 
3923290051 

3349150051 
5167260051 
6994860051 

3999880051 
105254005 1 
1578840051 

5694560051 
35 7884005 1 
1/89160051 

4210400051 
34/3680051 
2526240051 

3578840051 
3263060051 
4315660051 

2835250051 
4176550051 
2629050051 

443 1)00051 
2/81/00051 
2/32150051 

4 /42600031 
2474400051 
1 752/00051 

4639500051 
25 7750005 1 
3-02300051 

2/96000050 1076600050 
195 7200/!- o ■,(,] 3400050 
78288000'.0 7409400050 

1677KJO050 1398000050 
6650200050 7129800050 
3495000050 /269600050 

0 4 160000048 I 392000050- 
1 6525000049- i 160000049 

2 1 392000050 9 1 350001149 

1609600050-       11310O0O50- 
1000500050        1131000050 
1392000050 /830000049 
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) 
CO£f 

STfADT 
1 
2 

HAHMON1C ANALTblb 

L0A0IN6 40 PER   cem «ADIUS 
COLINE SINE MAX PHI 

1I6975;?b? 211034100 
i'.Sfcl l^Oil- i801593051 (> 100477551 1 1?9A5'.A53 211031101 
ifOti38V;o'Jl « /'.0(692'J0 ^1 17B(,00bl 6180872951 211031102 
3238(.)8i'.0 n.;098l 7A9 33J9AO1650 4169711151 211031103 
1 I O^tlS* ! U*ll JU50- 1 111757951 880)858052 211034101 
UÖ'.'.HJdO- ".JO?? ;67'.'< 133?'. 16050 3232315652 211034105 

COEF 
STEADY 

1 
2 
3 
4 
5 

HARMONIC ANALYSIS 

LOADING 55 PER      CENT RADIUS 
COSINE SINE MAX PHI 

21191 /0052 211034200 
2400945051- /509340251 (1183826951 1077305353 211031201 
3140011.351 992129:350 3293050351 8767242151 211034202 
5663596750 8205443350 9970237150 1816187352 211034203 
7718860050 1226334551- 1419035651 7551681152 211031204 
1871628350- nO/523350 (319821850 2095056152 211034205 

I 

> 

COEF 
STEADY 

1 
2 
3 

COEf 
STEADY 

1 
2 
3 

COEF 
STEADY 

HAHMONIC ANALYSIS 

LOADING 75 PER      CENT RADIUS 
COSINE SINE MAX Phi 

2659951752 211031300 
4884040050- 1107310851 ^4 34289851 9632354052 211031301 
3871007151 2061619351 4387180351 14036/1752 211031302 
4026871551 90/9138350- 412/953/51 1 157647853 211031303 
2047/04251 2816873251- 3506819151 76431/0052 211034304 
1869946851- 1511989251- 

HARMONIC 

2404747/51 

ANALYSIS 

41/9161752 211031305 

LUAUINO 85 PER      CENI RADIUS 
COSINE SI NE MAX PMI 

2674563552 211031400 
1987125251 1092.,4 /55I 226/525351 2879593152 211031401 
3212512551 2169640851 40520Bl'351 187/576452 211034402 
25/8895551 1 3915 /1351- 2930189251 1105195553 211034103 
1622659251 28/0029 351- 1296982151 /187071552 211031101 
170261 7251- 1552105151- 

MARMONIC 

2303895951 

ANALYSIS 

111/015952 211031405 

LUADINu 90 PER      CENI RADIUS 

COSINE SINE MAX PMI 
2795821152 21 1031500 
2/60781351 2 796 / /0251- 3929864051 3146269853 211034501 
218 / /11351 2156534B51 3292319151 2016058452 211034502 
1112662/5] 20422 »9 151- 2325709151 9952/39452 211031503 
9553155050 3296029/51- 3431681851 7154090352 211031501 
2335875251- 1135254851- 259/136251 4118102952 211034505 

COEF 
STEADY 

1 
2 
3 

HARMON1C ANALYSIS 

LOADING 95 PER     CENT RADIUS 
COSINE SINE MAX PHI 

2002108052 211034600 
2826937351 3626465251- 4598132851 3079371853 211034601 
2903758251 126116 1551 3167124951 11 /6551152 211034602 
1266411751 3198783350- I 306185651 1 152/47953 211034603 
73734!;0050 1690129051- 1813968051 7339251952 211031601 
1750637551- 1026432551- 2029358451 4207678152 211031605 

397 



COEF 
SIfcAOT 

1 
2 
3 

COSINE 
6732691m 
(15382775'. 
152075065".- 
JOM«afl353- 
141936515«- 
592'.62n5'. 

bINE 

6786117754- 
3336421354- 
1013830'54- 
i05)60/,.'5<. 
1318336354 

MAX 

i)«6045e654 
166665925'. 
10584 /0254 
1 761678354 
6197)77354 

PHI 

3165110153 
122/4811153 
8443359452 
3585329452 
3412373851 

211034210 
21103421 1 
211034212 
211034213 
211034214 
211034215 

COEF 
SIEADf 

1 
2 
3 
1. 
5 

COSINE 
19652500-'. 
1859335554 
4857874753- 
8a325l)50,:3 
4416198552- 
344016(.0".4 

25-.76B5054- 
3314641853- 
294417335' 
2294748 /5 1- 
104O276053 

MAX 

1154017754 
0969153 

310279353 
336856853 
441736554 

5fl 

PHI 

1061224853 
10715)3253 
61449930M 
6477668452 
3464094750 

211034220 
211034221 
211034222 
211034223 
211034224 
211034225 

RED     BLADE 

COFF 
STEADY 

1 
2 

COSINI 
2018750053- 
1239566254 
6549995553- 
11 1 3500154 
3274974552- 
2657683054 

SINE 

2641854054- 
2268985 751 
556750355) 
1701739253- 
2511043853 

MAX 

2918204454 
6931861953 
1244931354 
173296595) 
2669519154 

PHI 

2951361253 
8044669652 
8655019851 
6477667252 
1079484551 

211034230 
211034231 
211034232 
211034233 
211034234 
211034235 

RED  BLADI PER  CENI   RADIUS 

COEF 
STEAD» 

1 
2 
3 

COSINt 
10 ".'.0005'.- 
1361376354 
8900997053- 
1062600'.54 
3449961052 
'6)820655) 

SINE 

2956331254- 
3585341752 
455400175) 
298778635)- 
2314686353- 

MAX 

3254726654 
890821505) 
1 15607485'. 
100/638553 
'981226253 

PHI 

2947256853 
6864668152 
7732863651 
6914667952 
6862621552 

211034240 
211034241 
211034242 
211034243 
211034244 
211034245 

RED  BLADE 

COFF 
SITAOr 

1 
2 

COSINI 
3694393354- 
1364575554 
;e70'96753- 
649653505) 
2373719853 
23140/0754- 

SINf 

2874299/54- 
432/820052- 
662146355) 
3029472353- 
623834435)- 

MAX 

31617/0/54 
/882686253 
92/6246153 
iB48668353 
2396683/54 

PHI 

2953960653 
915/364552 
1518167952 
7/02005352 
3901/46452 

211034250 
211034251 
211034252 
211034253 
2110J4254 
211034255 

RED  BLADE PER  CENT   RADIUS 

COEF 
STEADr 

COSINE 
4460139254- 
1158/68654 
90/3162653- 
55/3518353 
3629250313 
346596/354- 

SINE 

310031455..- 
8980106352- 
8613929053 
2245026353- 
-511832353- 

MAX 

3309/94/64 
911 /494553 
1042830054 
426/505253 
1495210354 

PHI 

2904939863 
9282620552 
1923066252 
6206484952 
3/46335952 

211034260 
211034261 
211034262 
211034263 
211034:64 
211034265 

COEF 
STEADr 

1 
2 
3 
4 
5 

COSINE 
5230308354- 
239254//53 
1035095454- 
1671583653 
6721943353 
4148169854- 

SINE 

2148906054- 
2763911053- 
9643743653 
1224919263 
5899182863- 

MAX 

2162186054 
1071878854 
9/67542463 
5861586353 
4169926464 

PHI 

2763530353 
9752680352 
26/2214352 
3020789551 
37618/6552 

211034270 
211034271 
211034272 
211034273 
21103427» 
211034275 

398 

4 

COEF 
STEADr 

1 
2 
3 
4 
5 

COSINE 
2579166/54- 
3489426353- 
/283330753- 
1108333/53 
3166660 35 3 
1994391554- 

SINE 

8832566853- 
13/1206353- 
554166355) 
I 3/1206053 
22507 /4 ,'53- 

HAX 

9496659153 
/411282653 
5651410353 
3450788853 
200/051954 

PHI 

2484426353 
9533103962 
2623002052 
5653313451 
3728/77752 

211034260 
211034281 
211034282 
211034283 
211034284 
211034285 



I 
WH.    BLAM      lie AM 

COFF 
STFADY 

1 
2 

lb n/o    H 

i Ob I Mt SINE 

'*076'>0,^t>'t- 1 b^HOnö.'b 1 

658'.9m)Jt.J- iHOOOiOSj 

WH.      GLAOt 
COEF 

srfADY 

1 
2 

BFAM     BEND t n/a    K 
COMN1 

2flO')3l50S'. 
l^öU^OlOi'*- 

idieOViiJ-     '•'.JB93ibi 

Wir-.J' 

■.Cii'nisib- 
3Ä5'*?9(tOb(' 

i»! 10H4IO 
21 103«'.l 1 
21 lOJ^l? 

SINE MAX Pill 

l117B267i"i       lov/061ÖS<.       1316360'ii3 21103««!! 
blinwtii-     imilUil        1126<.76bb3 2ll03<i'.22 

/32'''<''I)2S( 72'.3'.64'.S2 
33?')19<i«Sl        19221 HObi-      3IJi.42228St        B2SO0005S2 
356693Ö3S«.-      ij96r)O022S3-      3631.303Si'. tS209'l1'lii 

2ll03A'423 
21 10 JW. 

> 

I 399 



COFF 
SIMD» 

1 
2 
3 

i 

[OSINi 
'■'■M<,91 75|) 

■ J9B0b?'.U5b 

■.819161 3')".- 
l'.7,'07e8'J'. 
I'lVittmoVj • 

5INI 

/OiOlB'.?!)".- 
1ÖÖ490H !'■ '- 
^38V99«,0' ''- 
lbOO'yolö')■.- 

)0l)3ü650i,> 
•.l>9Ui37Bil 
/9i.(,',61'ib'. 
383 lb ('*'*'>'. 
i^ 7 30(-9bbT 

l>tll 

3'.669306i3 
I'i9999^*tb3 
"*/ ib'ibi'yt! 
73'>'i561'i52 

il I03<.1 10 

^1103<ill I 

;i io3i.ii ? 
^i los'iin 
211031411« 

211034115 

COFF 
SUAOv 

1 

2 

3 

COSINI 
'.b929000bi 
2362»t:33bb 
I nibiSliit 
o//n/80VH- 
aa32'.683'>3 

SINl 

- M9b39(-'<. 
li>29H36H5't 

1.0 I9nlS'm 

(209 'OS '"■'. 

MAX 

2'.0992tli'j'> 
19)07.1 60')« 
I0hl.397,)ü 
'. i KO'Of.'.'. 

> r. 9 6 l'i 

cm 

3'.06i78'!>3 
193 7V«*'. 3t.3 
'10)71 is1.; 
/Or.9«OBlb2 
<910M'>e92 

21I03<.120 
211031121 
21 103'.122 

21 milZ". 
2ll03'il2b 

RIB      BLAOt 

fOFF 
SIt«ür 

1 
2 
3 

iOSINC 
1673662159 
198210329« 
199a98«3')9 
(0952)3393- 
3919650092- 
127697639«- 

alNE 

1713390092- 
20 366 7 1(9■ 
196783229..- 
26«767629«- 
19 I06;*699i- 

MA* 

Wä2«91ü9« 
200933289« 
1 71 926 IB9« 
26« /96639« 
179 J19609« 

P..I 

■,989267393 
2,)0a762'9l 
rtl92«09692 
6.'28796392 
H60;..«a892 

21 103«1«0 
21 103«l«l 
21 103«1«2 
211039U3 
21 103«!«« 
21 1034I99 

MH.      DLABl IHODU   DtNl) 
COEF 

9tFA0r 
1 
2 

19   O'O      « 
tO'.IM 

90« '863 ts« 
322« 739099- 
218679989« 
9631« (109.. 
l«9;a79J9« 
220«229(99 

9i«e 

1^9(081 199 
1 (87690^9« 

6 92986^29« 
1 2629« //9..- 
1 60 /n6««9.. 

1« 79921699 
« i; 159909« 
.09)168 /9« 
192a5ä«/9« 
.■210086299 

Ptll 

198058995 3 
300Ö00 1052 
166 1 10285/ 
(97(672992 

.1 3««0«f.3^ j 

21103««30 
21 103'.«31 
21103««32 
2 1103««3 3 
21 103««3« 
2 1 10 3««39 

Ktl.      BLAUt l.H0«U   atNÜ 
COEF 

SIFAHr 
I 

2 

3 

26   0/0      H 
( US INI 

50629«5O55 
^38 15)5595- 
I6(V65«85»- 
999a(9«(5« 
699856025« 
ie556«5099 

5 19. 

1 292289295 
2 7092..0V... 
1199(9299« 
« 1960 )1 (5 '. 
6 2(31'  M 5 « 

MA« 

.(11 119(55 
1 39-y 10 369« 
61 1 (59 189.. 
69(0.)l,029.. 

1 9 5 8 S I 1 8 5 ■. 

PMl 

15151^6991 
600000 1252 
3(699»)(51 
a91«551352 
' 7 156«8951 

21 103«««0 
21103«««1 
2 1103«««2 
21103«««3 
21103«««« 
21103«««5 

«ED   BLADE IOHS10N 15   0(0      B 
COEF C09INE SINE MA . PHI 

SIFAD» «3(59«175«- 211O3A350 
I 1«0650'7893- 228B09635«- /292«1525« 266«82«153 211039351 
? 61 777»0053- 6666666(«6- 61 77790053 9000000552 211039352 
3 2059269353- 3088900(53 3(1239(953 «123003952 21103«355 
A 1029630853- 160503935« 160833855« 23«1762«52 21103935« 
5 3768679052 («36950753 («4S999153 1791976A52 211039355 

«ED BLADE I OR 9 ION 50   0(0     R 
C.ltf COSINE SINE MAX PHI 

btFAOY 1356(6005«- 211039360 
1 2073993853- 10«( (66 15«- .06809585« 2588033(53 211039361 
2 9705979052- 296«92«55'- !Ori330a53 1295531353 21103«362 
3 8875999252- 2 195600551 .' 1)1 190153 3 («600««52 211039363 « 2(26201053 6« (8908 15 3 '029 1 12(51 1679«69352 21103«36« 
5 1939989(51 1601658(53 2 153806151 9608501251 21 1039 365 

i 

( OFF 
511ADr 

1 
2 

RFI)      BLADE 

COS INI 
2«67(80«55 
72«99(155k 
383(91 155« 
11« (06V).,A- 
5)006909 ) 
272122609«- 

2337661 75 1- 
6)13 33 3 1«'- 
16B« 1980' «- 

(25373935A 

163(91 155A 

A8A-,909 15« 

PHI 

15 8 15 12 15 1 

1800000053 

(6«9905(52 
6 (19669052 
«908065152 

21 1039130 
211034131 
21 1034132 
211034133 

21103413« 

211034i35 I 

400 



Hto   sinnt 
(Off 

sri Mir 
i 
I 
j 

MO-. I I I UN 
COS INf 

1 HTOlbabO 
-•.öWOO ISO 
l'»".! 1 Od'iO 
'(OS'^OCIi.')- 

bl1,« 11:0 '51- 

^/Blbfc/ii1/- 

blbUtitbbl 
^bbübt*u>bijj 
•.•iOm'^10 

116^113550 

^B» //".Olbi 
l^iiiltbili i 
I 1 (5^?')B5i 
7W3Jb552 
". S75534452 

^1 1034513 
illOS«! 1 
^1 103451^ 
J1103'4513 
;U0)'.51<1 

?1 103'.515 

»HI     BLAOt 
lOtH 

511 ADr 
1 
? 
1 

POS I I I ON 
(OS1NC 

M8OO000'.9- 
l^O'.JSSSl- 
ai?r9»955o- 
159S')C)8S50- 
■.lbb5667i, ) 

»llvolfiOiO- 

SINf 

63S8535550- 
?15005i?50 

I'/O 13 32850 

!'.'•'. 1 J?)50- 

1402871651 

3025060350 

4215164250 
9214512349 

- 744185350 

PHI 

206)524953 

6735232452 
3 74 1633 752 

2249999352 

W54442052 

211034620 
211034521 
211034522 

211034523 
211034524 

21 10)4525 

VFFU I LA', 

COEf 

SU AOY 

1 
2 
i 

COSiNt 
1299425051 
196467)349 
6597 )0) 14« 
50 /'.n6674H- 
4^122)9849- 
8481sl6 748- 

6 J.24540249 
1318523 149 
192046504 , 
272496004 i 
1714 (,1'>04r' 

MAX 

662266944 
147436354 

I 99-. | 40 (4 

501680684 

ri6S 1048 I 4 

PHI 

2872570453 
14829067S3 
6508556852 
)67/S14552 
182B546B52 

211034530 
211034531 
211034532 
211034533 
211034534 
211034535 

} 

K3Rt-   AM 
'Oft 

511 AD» 
1 
2 

COs INI 
914 38)) )49- 
)706<.,2U)4B 
99i'.o)oo»a 
12118 15549- 
•■06 7667349- 
1800091748 

86/619834 
SS) 36 I 404 
'7116 7S04 
(43465754 
9 14 522)34 

9)B94 75 748 
S621 740J4^ 
!43(, 199949 

612193'94V 

20190'9348 

PHI 

29)261905) 
1992082052 
'062)72652 
'. j5)195452 
5 18649 7251 

211034540 
211034541 
211034542 
211034543 
211034544 
2110)4545 

> 

L ATI-HAL 
COFF 

5UAU» 
1 
2 
3 

LIFT  L 
COEF 

SIFAOY 

1 
2 
) 

COSiNt 
-.6) ) ill 1- '- 
1276528049- 

1 109766750 
56) 1 )128-« 
2 109668)49- 
JOOaOM 748- 

COSINt 
6186147554 

254232555) 
1652 776B5) 

18888)3352- 
)91946)e51- 
12200B585)- 

S1NI 

(19)88)248- 
22-4 160 149 
4506661748 
5951904049- 
10)2054449 

SINE 

296144 ' '5 ■- 
629/96S051- 

7555528 r,. - 
180121 '251 
1441155052- 

4/. x 

157 1149 >4 ( 
I 1 J221005G 
'214167548 

6)Ü41)4 7-9 
107499 ' 7'.9 

1-10102 1)53 
151122455 1 
I '88048552 

4 14 754805 1 
;26 768495 ) 

"Hi 

215762415) 
5716067951 

1288662752 
6219774952 

.124968552 

PHI 

)I06452353 
1421522953 

-5)2116952 
1859012252 
191501ie52 

21 10)4550 
211034551 

211034552 
21103456) 
21 10)4564 

2110)4656 

211034610 
21 10)4611 
2110)4612 

21 10)4613 
2110)4614 

211034615 

) 

RIGHT 
COEF 

SIEAOV 
I 
2 
) 

LQ40 
CO' INt 

15 7 7 1)3151 
1)277 '6152 
1005)))25)- 
1 .186669552 
1466671552 
i6 '44 18 152- 

5INE 

1259 '7865. 
00044'-- ) '52 

)120002252 
oaO-BBBSS.' 

1860221 !52 

^AX 

10 10)09)52 
i I 7099455 ) 
1414271952 
'469)80952 
2102831852 

4 )4946a652 
'45 '592952 
.-2012-9462 
I 55'665352 
,6 19825 752 

2110)4620 
211034621 
21 1034622 
211034623 
211034624 

21 10)4626 

LEFT 

COEF 

STEAO» 

1 
2 

1 

LC'AO 

COSINE 

1692000052 
2407125052- 
272599985)- 

1127997852- 
169200ÖB52 
-)60871762- 

1591251052- 
81-06 1' 15, - 

)00 '995 '52- 

"Ax 

.c«5519)52 

.8-495605 1 
12125-0652 
.,8116205) 
'. 1 '0-21 I 52 

PHI 

21 )4b'085) 
■8)1 15"fl52 

8 11 4 ' 9', 1 5. 

X0602 12352 
1676766052 

21 10)4630 
211034631 
2110)4632 
i 1103-6)1 
21 10)46)- 
x 1 10)46)5 

COLLECTIVE 
COEF 

STEADY 
1 
2 
) 
4 
5 

COSINE 
161B666752 
1665204752 
7109))I552 
061))2))5I- 
9093)29562 
3966126252 

S1W 

29965590-.2- 
-868218852- 
-1919991 751 
1 1 1682645)- 
1012560852 

-■-28159452 
0616)88)52 
■ 1922)4-52 
144020405) 
-081652052 

Pn| 

299061175) 
162 799025) 
-12)001952 
7728822052 
2a7130')51 

21 10)4640 
211034641 
2-11034642 
21103464) 
211034644 
21 10)46-6 

1 .»I l 

STEADY 
1 
2 
3 

x 1 728808'. I- 
1 '21 1 10549- 
1 721 1)8250 
1650997050 
)594658249 

iiNE 

-6-548 '051 - 
0954 7]154- 
1206 ))0,'0- 
89547)984, 

1 )0)516950 

■ 12364),,51 
•1190)1049 
,iO)59B65C 
I790939S5C 
1 152192)50 

PHI 

24-9)2626) 
■■'J44h68l>52 
108)360-6) 
75OG01825 I 
1-9166 1462 

211014650 
2110)4651 
21 10)466.' 
2 1103466) 
211034664 
2110)4666 

401 



COEF 
STEADY 

1 
2 
1 

POSITION 
COSINE 

39333)13^ 

3JUO«2'*9- 
245B3257i,u- 
'.179177046 
122913151.8 

SINE 

'.9<.72340''b- 
2B528323".9 
i.9167250'.7 
55353'.97'.H 
101390'.2'.B 

MAX 

50976'.26'.8 
<ib8168e8'.9 
2507011648 
t)9358212'.8 
1593389148 

PHI 

283V52Sfc5i 
7 1221:..9552 
5622997052 
1323(>81952 
7903580451 

11034310 
11034311 
11034312 
11034313 
11034314 
11034315 

f 

COEF 
STFADr 

1 
2 
3 
4 
5 

COSINE 
1287500050 
7080135348- 
1074999949- 
4000013348 
574998(i848- 
1580163248 

SINE 

3349515047 
6105479349 
35000I004H 
3031100 848 
4665071248 

MAX 

7088054048 
6199395349 
5315089546 
6499993848 
4925424348 

PHI 

1772914453 
»999290052 
1 172863852 
3805102152 
1425752352 

3 

211034320 
211034321 
211034322 
211034323 
2H034324 
2U034325 

COEF 
STEADY 

1 
2 
3 
4 
5 

posi noN 
COSINE 

1375000049- 
5397122348 
2774998349 
■<450000042- 
8750009348- 
2397126348- 

SINE 

1 160260047 
5585664 349- 
1499999748- 
5629165548- 
1616021248- 

MAX 

5396369348 
6237186549 
1499999748 
1040433449 
2890976248 

PH1 

1231540851 
1482066551 
8999995952 
5318662552 
4279717552 

211034330 
211034331 
211034332 
211034333 
211034334 
211034335 

COEF 
STEADY 

1 
2 
3 
4 
5 

POSITION 
COSINE 

9277083349 
1407035048- 
5159580549 
3050001748 
1957083049- 
3167943348- 

ilflt 

1467299849 
1692987349- 
4574993348- 
6603453346 
1427021348 

MAX 

1493940549 
549587 7749 
5496461148 
2065485449 
4666942746 

PHI 

9540429252 
1699262753 
10121004 5 3 
40)3873552 
2655006552 

211034340 
211034341 
211034342 
21 1034343 
211034344 
211034345 

i 
COEF COSINE SINE MAX PHl 

STEADY 1601375053- 211034370 
1 1271460053- 2168251353- 2513549953 2396127253 211034371 
2 9283326752- 9647523852 1338861053 6694693952 211034372 
3 7890833352- 4641666 752 9154796652 4964461552 211034373 
4 1392499753- 9647523352 1694049153 3632124952 211034374 
5 3067071052- 4044195352 5075671552 2543525352 211034375 

WHITE            PIK H   LINi; 
COEF COSINE SINE MAX PHl 

STEADY 1798200053- 211034380 
1126665953 266123085) 307513715) 6650351652 211034381 
6074999352- 6313328352 8761491352 6694893952 211034382 
1409399453 1020600451- 1 /40124153 1080)00953 211034383 
1044699851- 2146510751 2387H365) 289890)652 211034384 
6408652252- 6742310)52- 9302127252 4529067352 211034385 

c 
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" IBM TAB NO. 13d 

MANEUVER CONDITION NO. 34 - SYMMliTRICAL PULL-UP 

REVOLUTION 4 

I 

I 

w 403 



'.0 

DELTA 
PER      CENI 

PBtSbUHk 
RADIUS 

PUB      CtNI 
CHORD 

10 7 

!1201* 
D        E        0 
30»!120IK 

R     E     E      5 
60*1 12011t 90*1120IK 

't 

0 291.7060051 
37!95/,00M 
0965100050 

4035350051 
4245890051 
7719800050 

3123010051 
4 351160051 
1052/00051 

3965170051 
2210670051 
1824680051 

17 

li'iiloOOM 
192 706005 1 
5'45'.0O0050 

1890720051 
2145240051 
381 '800050 

1563480051 
2145240051 
6726600050 

1908900051 
1416040051 
101626005! 

J* 
741.0000050 
9600000050 
3 720000050 

9840000050 
1068000051 
22BOOOOJ50 

7440000050 
1092000061 
2640000050 

9720000050 
1512000051 
4560000050 

63 

2853500050 
4214400050 
3292500050 

3468100050 
49 16800050 
1097500050 

1029100050 
469/100050 
15 16500050 

4036600050 
26/7900050 
2170600050 

,. 
1190500050 
1637700050 
3 7OÖOO005O 

1328700O5U 
1977600050 
12(.65ÜOO-0 

1050600050 
2117500050 
92 70000049 

1328700050 
2163000050 
1452300050 

55 

DELIA 
PER      CEM 

PRESSURE 
RADIUS 

Pt"R      CfNI 
CMORP 

10' 

1\!OlK 

0        E        G 
30.1 I20U 

R     E     £     S 
60*1 120ir. 90M 12011; 

2 
0 

1 
6589440051 
5391360051 
2810880051 

5160960051 
"41440051 
1612B00OM 

5 8 5 216 0051 
7695360051 
2903040051 

5575680051 
5575680051 
5022720051 

9 

0 
1 

1772350051 
J4O8750051 
1408950051 

3454200051 
4 54 50000 51 
1616200051 

) '2690005! 
4226850051 
1590'50051 

1681450051 
3317850051 
2817900051 

17 

ü 
1 
? 

27370/0051 
2701930051 
1614140051 

2596660051 
1403730051 
1579050051 

280 '20005! 
108/92005! 
12983100P1 

29124/0051 
2456300051 
2140490051 

21 

n 
i 
2 

2 169 16005 1 
201.2480051 
1529080051 

209fl0'.0051 
2595880051 
1260160051 

22'.0280051 
2453640051 
1066800051 

2133600051 
1664680051 
1671320051 

!* 
n 1900800051 

1940400051 
1 71600005! 

1B8'600051 
2244000051 
1161600051 

1966800051 
209880005! 
1042800051 

200640005! 
1650000051 
147840005! 

63 

0 
1 
2 

60fi4 1000^0 
6267800050 
1298330051 

565/3000 ■'0 
740/400050 
1622300050 

626/600050 
'08 1800050 
3093200050 

6308500050 
5616600050 
4395600050 

90 

0 
1 

2641100050 
2536500050 
1842300050 

2082600050 
2910'00050 
2830200050 

2481100050 
2/21400050 
16u2000050 

2296200050 
2696700050 
2136000050 

75 

DEL U 
PER      CEM 

PRESSURE 
RADIUS 

PER     CENI 
CHORO 

30 7 

1 120lf 
D        £         0 
10.1 120 1^ 

R     E     E     5 
60«l 120U 90* 1 120K 

2 

ü 1014155052 
6084930051 
9056640051 

6839650051 
6933990051 
4150960051 

6886820051 
8018900051 
4433980051 

6462290051 
839626005! 
1009438052 

9 

6101280051 
4 '87810051 
4364110051 

4364110051 
52.5 3880051 
2118500051 

55504/0051 
■)O42010O51 
2584570051 

5296250051 
4914920051 
6056910051 

|J 

3522840051 
2386440051 
2727160051 

2'27360051 
2670540051 
1 191220051 

2697820051 
1238/40051 
159096005 1 

269895005! 
3096690051 
3494430051 

?3 

3264660051 
27'23 '0051 
24096 30051 

2901920051 
i0314'0051 
1295500051 

11669 10051 
1264060051 
158051005! 

100329005! 
2979650051 
.29057005! 

14 

187506005 1 
1534 14005 1 
1392090051 

147/120051 
1818240051 
8521000050 

1846650051 
201 '110051 
Ö23890005U 

178981005! 
1818240051 
2045520051 

63 

8268900050 
65 18200050 
86535000^0 

'884 100050 
8331000050 
/Ir.lOOOMl 

615 1600050 
96 15000050 
'■ 19/100050 

7115100050 
«781700050 
1019190051 

"0 
6IÜ60000'0 
18695000 '0 
81295000.0 

14 '90OO050 
".t 15000050 
60'0500050 

H01500050 
4 '5/000050 
1124000050 

1176000050 
4224500050 
6958000050 

i 

404 



> 
PER CENT 
CHORD 

DELt* 
PER     CENT 

DEO 
50M 1201Jt 

PRESSURE 
RADIUS 

R      E      E      S 
60*1 120IPC 

9958800061 
«eHitOOM 
1029076Üi2 

81330^00S1 
6O58J70051 
90''5910051 

7303120051 
851.7970051 
63072'.0051 

51477340051 
954385005 1 
1120365052 

100'.li57052 
'1355610051 
9777900051 

80B8990051 
60'.'i520051 
7200090051 

7200090051 
8533<i'•0051 
5333'.00051 

5333'.00051 
888900005 1 
10'i8902052 

6506550051 
3'i2'.500051 
5273730051 

6027120051 
4657320051 
4383360051 

5890140051 
5410710051 
)219030051 

4314870051 
5547690051 
7396920051 

4259600051 
3379900051 
4 120 700051 

4676300051 
4444800051 
3194100051 

5278200051 
4259600051 
2407600051 

4120700051 
4213300051 
5787500051 

3529440051 
3431400051 
3235320051 

3627480051 
3333360051 
2156880051 

5196120051 
4117680051 
1764720051 

4019640051 
352944005! 
4313 '60051 

2872830051 
2543880051 
3004410051 

2938620051 
2828970051 
2105280051 

5636010051 
331 14300'51 
1B42120051 

5241270051 
3201780051 
385966005 1 

1302850051 
1284500051 
1926750051 

185 3350051 
1 798300051 
1321200051 

2018500051 
2257050051 
1156050051 

1743250051 
2257050051 
2605700051 

4569600050 
2284800050 
7996800050 

6378400050 
5426400050 
1996800050 

3617600050 
8282400050 
7330400050 

3998400050 
8758400050 
1275680051 

2844000050 
8532000049- 
5688000050 

1422000050 
1327200050 
6446400050 

6636000049- 
3602400050 
4171200050 

3792000049- 
4550400050 
1004880051 

2546100050 
2263200050- 
3583400050 

94 30000049- 
1225900050- 
3/72000050 

20 74600050- 
1886000049 
38(.6300050 

2546100050- 
1037300050 
6129500050 

405 



PEB     CENI 
PRtbSURI 
RADIUi 

PEH     CENT 

CHOflU 

R      E      E      S 
60»! I JO IK 

1011872052 /0e99'.0O51 67/2480051 5185180051 

3/03700051 5714280051 8359780051 9841260051 
107936'.052 1058200052 /40 /400051 1085946052 

8110960051 5069350051 460B500O51 3410290051 
2301.250051 36B6800051 5345860051 4885010051 
5161520051 47928'. 0051 3133/80051 '742280051 

5088620051 5680)20051 5680320051 4851940051 
31V5iaOO'.l '.2602400-JI 4 /336000;1 4733600051 
'.85I940051 4378580051 2840160051 591 /00005 1 

)52y<.'(005 1 3284340051 6)21580051 5490240051 
'. 166 70005 1 264 708005 1 3 186)000 51 3235320051 
1382 180051 2892180051 1 /64/2005I 4117680051 

.■l<.ej2005l 140/5*0051 .'2964My05l 1 /408ÜÜ051 
62''6800050 1296400O-. 1 1963 12005 1 18890400^1 
2 j 7'.2'.0051 1592/2005 1 ■>9264000*i0 2555 76005 1 

'.'/jaonoo'.o 4 / / 1400050 1152200050 1316800050 
/'.h^OOOOSfl 4 115000050 70/ /8OOO50 «559200050 
7 7 16200050 t /4tJ6n005') 5/25600050 1119280051 

;94/000050' 1894000050- 6''0 3000050- 5929500050 
'. 3J6500050- 1593000050- 8850(;00049 1858500050 
30''7'.00't50 4956000050 1858'00050 5133000050 

I'LL I A 

PI R      UNI 
PRL 5SÜWI. 
RAUIU5 

PER    am 
CHORD 

li        I 
!0fI 1201' 

9999600051 
2 30/6OO05I 
9615000051 

I IB440005 1 
1942150051 
)/l1150051 

5 19210005 1 
6)4590000 1 
6/1050005 1 

3461400051 
/499/00051 
10 /6880052 

8516410051 
2009490051 
5645/10051 

49 /4 50051 
5405 3005 1 
454) )0051 

4401 /40051 
5262950051 
-018980051 

2775010051 
5o45710051 
6602610051 

4/)6/OO051 
2I052O0O5I 
1999H8UD51 

4 7)6/0005 1 
■05254005 1 
1094620051 

4611440051 
16341000"-. 1 

)157800O5l 
1 /89360051 
..6)1440051 

1402)0005 1 
324/650051 
2886800051 

2/8990005 1 
2^16650051 
2835250061 

5)6 120005 1 
25//5O005 1 
: 54650005 I 

4072450051 
2835250051 
4072450051 

1355200050        4194000050 2/9600004V 1258200050 
237t6O00iO        44/1600050 71298000)0 7828600050 
8 108400050 /549200051 6011400050 9925800050 

0 14/90000L0-      52*0000049 
1 26 10000049-      4/81000C49 
2 1218000050 :000500050 

1/40000050-       1044000050- 
I0..4000050        1348500050 
24)6000050        2)05500050 
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COEF 

SIt»DY 
1 
2 
3 
«. 
5 

BLAUE 

HARMONIC ANALYSIS 

LOADINu 10 PtH      CENt RADIUS 

COSINE SINE MAX PHI 

11125'.6952 )0703'.100 
li&iliblil- '.970'.3;25l iiiTObimi ll'i6915553 30703'.101 

2Siibl07il 2111799750 2B1.3'.63151 2129599151 30703iil02 
1Ö7H58050- 75O03833'i9- 2016162850 6727993652 307034103 

3/21174050 60'! 7556350 7793533750 1536909952 307034104 

2549266350- 5269635350 5853871650 2316321752 307034105 

COEF 
SIE ADV 

1 
2 
3 
4 

BLADE 

HARMONIC ANALYSIS 

LOAD INC. 55 PER      CENT RADIUS 

COSINE SINE MAX PHI 

2088577552 307034200 
2415453551- 4991274851 5545019451 1158239853 30703*201 
3475656851 6858183350 3542871951 5560602351 307034202 
5/62155050 2510466749- 5/67621250 1191684353 307034203 
5415113350 17/7319851- 1657982651 7173621352 307034204 

S095953350 5563546750 6366944250 1218106452 307034205 

COEF 
STEADY 

1 
2 
3 

COEF 
STEADY 

1 
2 

COEF 
STEADY 

1 
2 
3 
4 
5 

HAWMONIC ANAL YSIS 

LÜA0INÜ 75 PER     CENT RADIUS 
COSINE SINE MAX PHI 

2609166352 307034300 
6835116749- 2205956/51 2.0/015451 9177473652 307034301 
5305746851 1126317051 5424393651 6002819351 307034302 
2067952551 3553623251- 4121624051 1001455453 30/034303 
1 /64088350 1525235851- 1529646951 6621620152 307034304 
8401020050- 190/225050- 

HARMONIC 

9266992650 

ANALYSIS 

4096746552 307034305 

LOAOING 85 PER      CENT RADIUS 
COSINE SINE MAX PHI 

2580592352 307034400 
1603704051 I639066Ö5I- 243/188651 317/378753 307034401 
3349092351 2587974851 4232497351 1884733552 307034402 
4660903350- 3232821851- 3266246251 8726531752 307034403 
2/13196/50- 4147/05251- 4156569751 6656434152 307034404 
1886372751- 1214016051- 

MAHMONK 

2243264851 

ANALYSIS 

4255263852 307034405 

LOADINu 90 PER     CENT RADIUS 
COSINE SINE MAX PHI 

2/28031352 307034500 
2/7/259351 5247666551- 5937287551 2976693653 307034501 
4309/7/551 30/0991851 529663/951 1777138952 307034502 
8299/93350 2991615051- 3104613/51 9516662952 307034503 
154)1/2/51 4/921/9651- 5034517851 7196238652 307034504 
1668/66051- 2050269051- 2643556251 461/139152 307034505 

I 
COEF 

STEADY 
1 
2 
3 

HAHHONIC 4NALYSIS 

LOADING 9b PER      CENT RADIUS 
COSINE SINE MAX PHI 

1964969652 307034600 
2524351551 5485367751- 6038345051 294/117753 307034601 
3136596851 16/1230/51 3652363151 1540972052 307034602 
8564770050 1210166051- 1499117551 1016141353 30/034603 
1044523251 2527681551- 2/34995951 7311301952 30/034604 
5909868350- 1390183851- 1510568151 4939379552 307034605 

407 



(U"0     BLADt 

RtL)      bl Aüt 

RED      BLADE 

RED     BlAOt 

RED   BLADE 

i 
roEf 

SIEADr 
1 
2 

d 

LOSINI 
«lOBlfWiA 
6')l661f>0'i'' 

i93l OUBS« 

'. INi 

■J;I ib?!)/1)- 

101 JBil Ibk 

HAX 

1 19i?9?9!>b 

1-5 W/ti'j', 
1-') ü/OiSl 
'.«■B'.lt IVS'. 

PHI 

1089(>6B<i53 
10'OOOOi53 
)OI W?BB51 
A<.Bi76<i2Sl 

JOIOJii^lO 
3070?'.21 1 
30703A21i 
30703<i21 3 
JO/üi'.^lA 
iOM)3W15 

rofF 
SttAD* 

1 
? 

COblNl 

19360 0085'. 
618.7 7A9??> )- 
■.7 306 71 lb I 
'-/BBil'Ol 7i/- 
.'BO I1U70'H. 

333<.«3d2!.'.- 
'•O/'l1,')» 7S3- 
.'3Ü VI ''))- 
bO'/v» ID 'b.- 
1 8*. i BP/' /'' i 

)8b60.n'.V. 
".C'7 3 738'ji 
b/bb6B6,j')3 
/ 789'.906^2 
■iiO'''.-.0'.'-'. 

5001". /50i3 
106 70900^3 
1 1 U'.iOiM 
D',»,?33'.9i^ 
,"'1 /'.-.B^bO 

10/Ü3'*220 
30 7034221 
30703'i222 
30703'.223 
30703'.22A 
307034225 

COEF 
SrEAOr 

1 
2 
3 

' ilblNI •wv WÄX Pri! 
<- ^(.-"OO". ) 30/03'. ■'30 
I<'9'*tiOß l1'" /no /o-'.^u')'.- U^tfat i b i *>'. WiWU IO'JI }070i'.?3l 
..'.ti'.v;/ )s) 1 /OM )Md'> < 4.ovilf,[!>0*)i /ve in /O'I'J^ 30'0 H(?32 
t,;?r'{>-r.. * i nooo ' "i ■ e »''nvo ifa^»' iTh^My^o-1 3u /0i«23i 
l'j6Lr)()f-,'. * W Ü I  M H ' •  ' - . ^ r^'.no-/1 bV^U^'ji ^07034?3t) 

t'.;!(,'iH'Vj*. UMOMöM- i ''/ H h 0 1 ■''/i ■-^'.rO'^Ob? 30703'«^35 

COfF 
SIEADK 

'0'. INi 
Bssrwum^'- '- 
i 11; 6 6'. o ■' '■ 
ilh'jvii1,'* i- 
■•91,030    "■ I 
3 72600'*^') )- 

5 IT 

) 0 /') 8 .' 6 *; * '. 
.' i9022VB*. ■ 
•.69.'0020-' ■ 
2390^28 3b J 
196'. 73325! 

;t> 1344315) 
^■.267 'OV53 
1-.66327453 

RMI 

293754/653 
l'2;'.275352 
1445447252 
5 11 /003462 
5 180165152 

307034240 
307034241 
307034242 
307034243 
307034244 
307034245 

fOEF 
SIEADr 

1 
2 

LOb INI 
3539226(54- 
144937015«. 
1617886IbH- 
1249) l»9''J 
bö 7141455/- 
15 168/4854- 

5 INI. 

/5705B4/54- 
5409 ' '6'52- 
I24M J/55 ■ 
Ib/Z-Ulob 1- 
2 199/31/5 3- 

WAI 

JvbcoOlOb.. 
161O790354 
'353045253 
1762404951 
155/480954 

Pill 

i 99 )39'.653 
9095755552 
/673919452 
61 76310952 
176/877552 

307034250 
307034251 
307034/52 
307034253 
307034254 
307034/55 

COEF 
STEADY 

1 
2 

COSINE 
"2/0 148 354- 
1266919154 
161 1726854- 
51(14656 '52- 
12)1 )'.8!5) 
18 'bl 19054- 

SINi 

/91/7'.08b4- 
123476525 3- 
'-9/b4 J 1653 
2>b'/ 'B55 1- 
Ib6/b63552- 

1176113654 
IO10443954 
495/644/53 
/659507Ö53 
187619/7S4 

P"l 

/93507/253 
9/18777652 
1/00300152 
''.39519652 
)610I55252 

307034260 
307034261 
307034262 
307034263 
307034264 
307034265 

COEF 
STEADY 

1 
2 
3 

COSINE 
4838129254- 
2571096553- 
1600861954- 
3214581953 
8357823352 
24 174/4854- 

SINf 

1824680054- 
1447633251- 
1800163053 
3006622253 
/6Ba206B53 

MA A 

1842705254 
1607393954 
36B4307753 
1120626453 
243/325554 

Pul 

2619794553 
9258355852 
9749596651 
1861627752 
3473094252 

307034270 
307034271 
307034272 
307034273 
307034274 
307034275 

COEF 
STEADY 

1 
2 
3 

COSINE 
2365416754- 
3872369353- 
2691664053- 
3 16664 1'52 
316663575/ 
1401930054- 

SINf 

5616267353- 
246BI71853- 
'91669175/- 
548482705! 
672459325! 

MAX 

6821854753 
3651975853 
8526515652 
5493960653 
1554866354 

PHI 

2354140653 
I 1 12599353 
9'26707552 
2I6'393252 
3087490252 

307034280 
307034281 
307034282 
307034283 
307034294 
307034285 

408 



WH.      HLADt 
fOEF 

S^FAOY 
l 
2 
J 

li   0/0     R 
COSINt 

iilll'iOOi'i 

t.950a?ö3b)- 
I CibOOlOV. 

l')3d9163L)'. 

/1 VH'yO'^'j 
i'.b't.' ) 14!) 
.'Oi'i/iilV) 
I n9ti0'65 

•. I (■• 2 I / J ■> 

PHI 

Ib'il'iOll'li 
fc.'H/ /HOi't'! 
la^O^M'.i^ 

iO'O'iUlO 
JO'OJ'.M I 
307O3«'ili 
30703'»'*! 1 
3070 J'.'.U 
30703«'4lb 

WH.      BLAOt 
COEF 

STFADY 
1 
2 
3 

JE AM      ühNO 2    0/0      H 
CüblNL 

2;9 1'.'4 > JS» 
93b3)690b3- 
1 .'339')87i»- 
I IS/'. (6b'!'.- 
263bO193^ * 
2Uöa6'.'*ö*)'.- 

blNt 

S71'.2»0')-". 
2 162 )/■//', 1 
'. (1616/ !■) I- 
'tOa'.'.'V.' /'. *- 
2/'.10')a'i i- 

MAA 

SB302'.93b'. 
1 /'. 7)90011'. 
12313/90'i'. 
'. 0 6 10 2') b b ) 
2 lObb'j'.'i')'. 

lO'.UiOSiä 
rtb'.^'i /'. 1 '>2 
b /'jü(i.8iob2 
/'i;0i)2a)52 
1 /■.9'>320i2 

3070J.'.20 
307031.'.21 
i0703<.'i22 
30703'.'•23 
3070 IMIil, 
)0703'.'.2b 

I 

) 

I 

409 



HARMONIC 4NALYSIS 

RED     BLADE CHORD BENDING 15 PER      CENI RADIUS 

COEF 
STEADY 

1 
2 
3 
4 

S 

COSINE 
4873458355 
2693703355 
1572076054 
1347492254- 
1572086754- 
8072036754- 

SINE 

2949987555- 
3889903353- 
8666666(48 
19449401)54- 
14921,17854- 

MAX 

3994604655 
1619486654 
1347492254 
2500850154 
8208878454 

PHI 

3123999453 
1730510153 
5999987752 
5776289052 
3809527152 

307034110 
307034111 
307034112 
307034113 
307034114 
3O7034U6 

RED     BLADE CHORD BENDINC 28 PER     CENT RADIUS 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
4784270855 
2090282255 
3091367854 
8832430053- 
060378353 
7654071754- 

SINE 

2193611055- 
1274863554- 
1766492854- 
3824577854- 
1028383554- 

MAX 

3030051055 
3343924654 
1974997554 
3894758954 
7722646454 

PHI 

3136182853 
1687945153 
8114601152 
7022334152 
3753046252 

307034120 
307034121 
307034122 
307034123 
307034124 
307034125 

RED     BLADE CHORD BENOlNtj 60 PER     CENI RADIUS 

COEF 
STEADY 

1 
2 
3 
4 

5 

COSINE 
2602107555 
7512375354 
4068186354 
1074614054- 
2302715053 
5516657554- 

SINE 

6676495054- 
6647473353- 
5219564054- 
4919121754- 
2688017754- 

MAX 

1005044155 
4122138954 
5329037754 
4924506454 
6136668854 

PHI 

3183/14653 
1753599163 
8612212962 
6817003652 
4119557652 

307034130 
307034131 
30703'.132 
307034133 
307034134 
307034135 

RE!)     BLADE CHORD BENDINC BO PER     CENI RADIUS 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
1752053855 
2266221854 
1489438754 
3135648353- 
235I73B353 
2893353554- 

SINE 

2523907854- 

2586923354- 
2172451754- 
1709239354- 

MAX 

3392030754 
1489436754 
2605857654 
2185143754 
3360505054 

PHI 

3119207463 

8769627352 
6904459552 
4211446852 

307034140 
307034141 
307034142 
307034143 
307034144 
307034145 

WH,      BLADE 
COEF 

STEADY 
1 
2 
3 
4 
5 

CHORD  BEND 15   0/0     R 
COSINE 

4209590055 
3306786555- 
1439642555 
9840601354 
6013691554- 
3546082254 

SINE 

15/0920755 
9 784755554- 
7289334 754 
5997113254 
12/3327851 

MAX 

1669586655 
1740685255 
1224629955 
8492929554 
354836/754 

PHI 

1543074453 
1628967053 
1217628652 
3)76977252 
41 12986650 

307034430 
307034431 
307034432 
307034433 
307034434 
307034435 

WH.      BLADE 
COEF 

STEADY 
1 
2 
1 
4 
5 

CHÜT'D   BEND 28   0/0     R 
COSINE 

4894980055 
2057706855- 
5998682051 
1679652854 
3599335053 
8099706554 

SINE 

2285893255 
6234071(53- 
16/9652054 
31 17040054- 
4I6227!251 

MAX 

1075625755 
8651464453 
^175387254 
JI37752554 
Bl1039)954 

Phi 

1319928253 
1569488153 
1499999652 
69146/3652 
5863450450 

307034440 
307034441 
307034442 
307034443 
307034444 
307034445 

HARMONK ANALYSIS 

RED   BLADE TORSION 15   0/0     R 
COEF COSINE SINE MAX PHI 

STFADY 4684831754- 307034350 
8338055363- 1753083354- 1941270954 2445632053 307034351 
02)7053753- 8916888253 1213919164 6636524452 307034352 
1029635353- 12)5559954 1239842654 3158/88562 307034353 
1029627563- 2140052354 2142627754 2)18862852 307034354 
2987922853- 208631775) 3644228953 2901506552 307034365 

REO   BLADE IOR5ION 50   0/0     R 
COEF COSINE SINE MAX PHI 

STEADY 1306040054- 307034360 
1 4694934553- 1128365654- 1222142864 2474086653 307034361 
2 5959596353- /635489051 6516331653 7807187252 307034362 
3 2155599253- :)00280125) 9257269453 3448840252 307034363 
4 3296795353- 1383631454 1422365864 2585051152 307034364 
5 2279068253- 4)09651753 «8/5166753 2357423652 307034365 
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RED    BLADE 
COEF 

SrfADY 
1 
2 
3 

POSI 1 ION 
COSINE 

16886139« 

'ia531500''9- 
776'.9000«9 
i726'.30350- 
215379B3S0- 

SINE 

6719718bbl- 
la'.92083i0- 
'.O76'i250i0- 
50'i3066 7<.9- 
13916650-JO 

MAX 

69i.fl(,929Sl 
l9U832)iO 
'il'i97202b0 

2564289150 

Pill 

2847'i33153 
1276'i73353 
9359<(89752 
'i625821'i62 
29'2634052 

30703'i510 
30703'i6n 
3070J*512 
307031.513 
30703'i5U 
3a703'.515 

RED     BLADE 
COEF 

SIEAO» 

1 
2 
3 
•• 
5 

POSITION 
COSINE 

5540666750- 
18113118351- 
17733300'i9- 
2128000850- 
35'.66817<i9 
3380S1'.750- 

SINE 

73<i<ia95850 
30M515O49 
1773331350 
1 166666 744- 
2804361749 

MAX 

1984076651 
3646675149 
2770034550 
3546681749 
3392425750 

PHI 

,582725453 
!.999993552 
4673149252 
8999995352 
3505164352 

307034620 
307034521 
307034522 
307034623 
307034624 
307034525 

VERTICAL 
COFF 

STEADY 
1 
2 
3 
4 
5 

COSINE 
1235987651 
2016400049 
2182231849 
2029866748- 
1370237749- 
1840620049 

SINE 

5299686049- 
3076566749 
5076133348 
1186672750 
3261056748 

MAX 

6670227649 
3771914249 
5466016648 
1194657560 
1869286149 

PHI 

2908309563 
2732577362 
3726663352 
2414667952 
2009386951 

307034530 
307034531 
307034532 
307034533 
307034634 
307034535 

ii 
FORE-   AFT 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
9309083349- 
8547088348 
2974502849 
8813353348- 
7050666549- 
1625876749- 

S1NE 

7624513546 
8777456349 
1872832049 
1717327549 
2016183248- 

MAX 

1138731849 
926.,761649 
2069B43449 
7256797649 
1638329949 

PHI 

4136939662 
3563975752 
3B40039852 
4167776252 
3741378762 

307034540 
307034641 
307034542 
307034543 
307034544 
307034546 

LATERAL 
COEF 
STEADY 

1 
2 
3 
4 
5 

LIFT  L 
COEF 

STEADY 
1 
2 
3 
4 
5 

COSINE 
8460000048 
2260339249 
1335099950 
1239331949 
8449968346 
8943263348 

COSINE 
5950015054 
1894772853 
2408356053- 
9443860051- 
3825016553- 
7496986762 

SINE 

12B7576949- 
3024738749- 
5000000042- 
7317914749- 
2735 773048 

SINE 

2205889753- 
4334963563- 
4722326 '62 
4498553353 
41 14435052 

MAX 

2601343449 
1368934750 
1239331949 
7366538949 
9352347948 

MAX 

2907939753 
4959041053 
4B1683I462 
5904B90653 
6551805952 

PHI 

3303324853 
1736174253 
1200000053 
6914669052 
3401808151 

PHI 

3106612953 
1204724863 
3376966752 
3259343852 
5751700551 

307034650 
307034551 
307034552 
307034553 
307034564 
307034555 

307034610 
307034611 
307034612 
307034613 
307034614 
307034615 

1 
I 

RIGHT 
COEF 
STEADY 

1 
2 
3 
4 
5 

LOAD 
COSINE 
1490666763 
3454220752 
1230666653- 
3466629761- 
2253336252 
1052448852 

SINE 

22S7334652 
1711266353 
3466666751- 
3302444352 
4660040051 

MAX 

4142890352 
2107836953 
4902580951 
3997966752 
1159244852 

PHI 

3351194562 
6286101162 
7600010262 
1392334252 
4957347451 

307034620 
307034621 
307034622 
307034623 
307034624 
307034626 

LEFT 
COEF 

STEADY 
I 
2 
3 

LOAD 
COSINE 
3196000052- 
2531253752- 
1879999253- 
1879997262- 
2632000553 
1228746662- 

SINE 

2255996552 
9117516652 
1666666745 
7815011S52 
2265991852 

MAX 

3390668152 
2089422953 
1879997262 
2745572953 
2568913152 

PHI 

1382907753 
7706390152 
5999999852 
4134339951 
2371506152 

307034630 
307034631 
307034632 
. 7034633 
307034634 
3070346'35 

COLLECTIVE 
COEF 

STEADY 
I 
2 
3 

COSINE 
1157333352 
1245936352 
6117329052 
3306665762 
1504533453- 
2391396552 

SINE 

3020299752- 
6013680852- 
3306673351 
2863666751 
3593028762- 

«AX 

3267195752 
8578232452 
3323158062 
1604805953 
4316089952 

PHI 

2924171753 
1577447653 
1903635551 
4472739852 
6072927562 

307034640 
307034641 
307034642 
307034643 
307034644 
307034645 

I 

STABILIZER 
COEF 

STEADY 
1 
2 
3 

COSINE 
6031666749- 
27B787BB51- 
5170000049 
1561004550 
1378663550 
4777766749 

SINE 

4741342051- 
6954693349- 
2067997250- 
3333333344 
2434418850 

411 

MAX 

5500235661 
1033999250 
2586000650 
1376663550 
2480860250 

PH| 

2395447553 
1500000163 
1022900163 
3463244246 
1577925352 

307034650 
307034651 
307034652 
307034653 
307034654 
307034665 
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COEf 
SI^«ov 

POS I I I'M 
COSIHl 

56104167'.') 
2260/273'. tl- 
IOO'Oti^O'.v- 
IS J)26 1 I; I- 
!2291'js/..b- 
2T.0 Mo ).. / 

bINt 

2'.'.Ot I'I )'.a- 
'.90181 1 M 
I'. /'. )^f. Imj- 
-.'. 'S ('.9^'.« 
Vf.-.bH'j m/ 

MA A 

1326830»'.« 
6)'/ 116//'.'< 
1 (/2722 lue 
16/01 /al<.8 
100'".68'+<*8 

Pill 

2271V200^3 
6'.'.05602b2 
7H770021V 
^6299)21)2 
1'•61267752 

)0701<.310 
3070J'i311 
30703'i312 
307031.313 
30703<l31<. 
30703'.315 

COEF 
STtADY 

1 
2 
3 

POSH ION 
COSINE 

1277S00n'!0 
'.'♦lS0688'.ä- 
1'.'.99993'.9 
l'.999b9 I'.b- 
69999e67'.ö- 
8'.90-<333'.6- 

SINF 

i28U038'.a 
632198S8'.9 
Ö 166666 /'.2 
1 ;320S20'.9 
'8108200'. /- 

6883i231'.8 
6'.86 1 3921.9 
j'.99'ie93'.a 
186Ö1')-.Ö'.9 
78568 30'.'. / 

PHI 

I298960Ü? 
105'.10B1S2 
S9999900b2 
28001'. !>352 
b27S92S152 

307034320 
30703'.321 
307034322 
307034323 
307034324 

30703432S 

'OFF 
STIAFiy 

1 
2 
l 

Pus I MUN 
COSINE 

1 it 50000049- 
4565070346 
167'.99aS'.9 
2',.9999 7ö48 
275000S74B- 
3349253347 

bin' 

b946l5'.248- 
671 1697349- 
IMlOOOlbia 
1011089048- 

'■41.6151248 

MAH 

7557753048 
691 7'>L,0249 
29154/5948 
4092680148 
4450746146 

p'll 

1081160553 
1420061753 
1032128052 
5694589952 
17)3841752 

307034330 
307034331 
307034332 
307034333 
30/034334 
307034335 

COEF 
SUADV 

1 
2 
3 
4 

5 

P051 I HJN 
COSINE 

91500000'.9 
38125067'.« 
617624 7049 
3050001348 
5337496 346- 
38125100'.8 

SINE 

8 12 342« 14 /- 
4534364849- 
101667834« 
8 36'.37l 7'.« 
1829024348 

MAX 

389»0'<03'.8 
/6620I6149 
1214989148 
99222 //o-a 
422854154B 

PM| 

14/9/16953 
1618576653 
6145042351 
3063572052 
5125B05B51 

307034340 
30/03434 1 

307034342 
307034343 
307034344 
307034345 

RED 
(OtF 

STEADY 

1 
2 
3 

COSINE 
1601375053- 
16B5410853- 
1508540653- 
1392496552- 
/658/5825.' 
i128410451 

-SINE 

1616252i,51- 
156/ /2265i 
1299666653 
9245540352 
»331683350- 

MAA 

2335154953 
2 1 /5649153 
I 10/105153 
1200569053 
1128461253 

PHI 

2217996953 
66.94B93952 
1203849852 
1259064152 
/191539452* 

307034370 
307034371 
307034372 
307034373 
307034374 
307034375 

WM1 tf 
COEF 

SIFADY 
1 
2 
3 

PITCH   LINF 
COSINE 

14 3 3/0005 3- 
166099825 1 
8 /4/998052- 
2916004552- 
7775998352 
136919/853- 

S1NE 

2419511/51 
3367107052 
1409'.00253- 
6/142 11/52 
19926/5 752 

MAX 

.1934799651 
93/3626852 
1439249753 
102a667953 
1426416853 

PHI 

5553056652 
794 /'.1<.052 
8610353752 
1022334852 
1274904152 

307034380 
307034381 
307034382 
307034383 
307034384 
307034385 
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I 
IBM TAB NO. 13e 

MANEUVER CONDITION NO. 34 - SYMMETRICAL PULL-UP 

REVOLUTION 5 

I 

> 

I 
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PER  CCNI 
CHOHÜ 

CEH  CtNT 

ChUHD 

;0 
OEU* 
PER      LtNI 

PRt 55Uffl- 
RA0IU5 

IC 1 120 IK 
D       t       & 
30tlI20IK 

R      E      E      S 
60.1120lr 90»! 120IK 

0 <l737O20Oil 
3509000051 
1 15/970051 

3228ieo051 
3509000051 
6)16200050 

322828 0051 
357V180051 
9825200050 

389<.99O051 
2456300051 
i75'.500051 

U:i6^0051 
17'.52ao051 
6181200050 

1581660051 
1799820051 
3ii5'i2O005O 

1'.90 760051 
1818000051 
5817600050 

la725'.0051 
UlSSiOOSl 
9817200050 

OB-iOOOOOSO 
8520000050 
5880000050 

79?000OO50 
8880000050 
2160000050 

7320000050 
9120000050 
2520000050 

9ii80000050 
8280000050 
«i. 40000050 

28971.00050 
(599800050 
2897«, 00050 

3160800050 
3863200050 
1975500050 

2853500050 
<.?1»<. 00050 
1273100050 

3731500050 
3029100050 
2107200050 

1081500050 
l'.52100050 
1761300050 

1050600050 
J606B00050 
a03'.0000'i9 

1081500050 
1946700050 
7'.160000'.9 

1390500050 
1977600050 
1019700050 

5b 
DELI* 
PER     CENf 

PRESSURE 
RADIUS 

K : I20K 
D       E       0 
30»! 12011; 

R     E      £      1 
60tl 12011; 90fl 1201«. 

PER  CEN7 

CHORD 

0 6451200051 5V90400051 5160960051 5299200051 
5207040051 6/73760051 6451200051 5529600051 
4285440051 142848005] 2856960051 4700160051 

3636000051 3499650051 3136050051 3454200051 
3272400051 4135950051 1/26900051 3090600051 
2454300051 6J63OOOO50 1590/50051 2636100051 

2666840051 2666840051 2491390051 2666840051 
2561570051 3052830051 273 /O20051 2280850051 
1824680051 80/070OO5O 1228150051 1965040051 

2026920051 2026920051 1884660051 1955800051 
1884680051 2382520051 2098040051 1706880051 
1457960051 746/600050 1031240051 1564640061 

1821600051 1848000051 1 755600051 1848000051 
1782000051 2072400051 18741.00051 1570800051 
1320000051 8976000050 1016400051 1425600051 

5535200050 5 172400050 5006100050 5575900050 
53/2400050 6674800050 6267800050 5087500050 
4110/00050 4110700050 2564100050 4354900050 

2002500050 1895700050 2002500050 2242800050 
2216100050 2696700050 2483100050 1922400050 
2269500050 2696700050 

DELI* 

1201500050 

PRESSURE 

1842300050 

75 PER     CENT 

0        E        G 

RADIUS 

R     E     E      S 
« 1 i20i>; )0»l 120IIC 60*1 120K 90*1 UOIE 

c 

23 

0 9386830051 
5754 J40051 
8632110051 

/735880051 
5943420051 
7/35880051 

5516890051 
702a330051 
5943420051 

5707570061 
7076500051 
9245320051 

4957290051 
4364110051 
4533590051 

4/8/810051 
4321740051 
1982780051 

406/520051 
4194630051 
1601450051 

4448860051 
4321740051 
4957290051 

3238740051 
2215980051 
2926230051 

3238740051 
23580)0051 
2528490051 

2102340051 
2670543051 
2244390051 

2159160061 
2727360051 
3181920061 

2953740051 
2591000051 
2720550051 

3368300051 
248 7360051 
2202350051 

2513270051 
2824190051 
21505)0051 

2694640051 
266873005' 
300656005) 

1619 3 70051 
1448910051 
1647780051 

1931880051 
15057)0051 
1278450051 

1306860051 
1676190051 
1250040051 

1477320051 
1590960061 
1846650051 

8974000050 
6025400050 
7884300050 

/435600050 
74)5600050 
6986900050 

58331000^0 
807660OO50 
5640'>00050 

6345900050 
8333000050 
8589400050 

5183000050 
•621000050 
19 //.OOOOSI 

3408000050 
«4710OOOS0 
500^5000^ 

3514500050 
■. 1 ) 1000050 
2591*.00050 

1656500050 
3798500050 
1798500050 
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PtH     (.MI 
CHOHD 

DtLIA PRE iSURI 
PtR      CENT KADJUS 

1)         E         G K     E     E      s 
10» ( l?OU 60H 120IK 10 ( 120 IK 

0 10622720,)<' 
'.<'äM900!>l 
lOO't ! 790^2 

8299000051 
5062390051 
9/92820051 

4896410051 
(220130051 

0 181990051 

4647440051 
854 7970051 
1078870052 

10666BOOi2 
«177830051 
933}t50051 

8355660051 
4977840051 
9244560051 

4622280051 
6933420051 
/555650051 

4355610051 
/377870O51 
1075569052 

87667200i] 
3i560lO0il 
5?7)730051 

691 K90051 
3/66950051 
4862790051 

3903930051 
4931280051 
45B8Ö30051 

3698460051 
5068260051 
6643530051 

«lOTSOOOSI 
319I.700C!>1 
14120700051 

5602300051 
282430005! 
3657700051 

1426200051 
3518600051 
J379900051 

3611400051 
370400005 1 
476890005 1 

»1 176«00''l 
28'431600'JI 

3333360051 

4019640051 
2647080051 
2'45120051 

313/280051 
3333360051 
2745120051 

3431400051 
31372B0051 
3921600051 

3377220051 
2346510051 
30 7020005 1 

333S360O51 
2478090051 
2521950051 

2651530051 
2807040051 
2665810051 

4407930051 
2872030051 
34B6870051 

2073550051 
1224450051 
2091900051 

1853350051 
1541400051 
1559750051 

1266150051 
1926750051 
1578100051 

1559750051 
2036850051 
2165300051 

5426400050 
2094400050 
92344000^0 

6283200050 
4379200050 
8472800050 

2475200050 
6664000050 
5521600050 

3522400050 
7901600050 
8758400050 

2275200050 
1137600050- 
5024400050 

1137600050 
8532000049 
6920400050 

1516800050- 
2559600050 
3886800050 

4740000049- 
3886800050 
5308800050 

5658000049 
2546100050- 
2168900050 

I0373OOO50- 
1320200050- 
4243500050 

2546100050- 
1886000049- 
215f900050 

2451800050- 
7544000049 
2829000050 

> 
415 



PW-  ■t\UH' 
I'Al) I  lb i 

IO.'6'.S'.O''.' 
laovijoo'ii 
10 iM (MV.' 

/br'ii'.oo' i 
'•'JlO.'bÜO'i 1 'i /■»/bon'-'i lib//i'.005 I 

lO'Vjb'iO'j.' 

Uö6 ivano'» I 
.".os^'ino'. 1 

Wl',',..00'l 
/8b/? fOOvl 
■.■/(MSOI)' 1 

..Mmoo' i 
'•■' I6J 10L/t 1 

.")'.'/■. 1.005 I 
'.'.161)00': 1 
HM'.ÖJ/OO'. 1 

j'." ((."OO-'i 
I ll i!./00''l 
. / * Jbiinn'i i 

.'1 /OOOU'il 
' «bUVOOO'jl 
' ) /ö'iHOU'i i 

Ibbö'j'-Od'J 1 
1 /bbMÖ0LJ51 

.,'.' I'jbOOil 

'./b(J.''.ÜO,■ 1 
"KI^OOUM 
■JObbb/OÜ'Jl 

ib/fcSflOO' I 
u.'i'inoo'ii 
l.'ö'. l'.OO'- 1 

..'.bOi'.'OO'.'l 
/.'O'^OOO'J I 
/■"lOl.'OO- 1 

•.HO ObOO'l 
.'(,•. mm', i 
.'.''HObOU'J 1 

'.Hb/'VHOO'' 1 
/')'. WOOO'J! 

, lb;B<.600'jl 

l I U.'BOO-'I 
■'•/.'bLOOObC 
r'biuoo-'i 

ib/ /'I.OO' I 
1 I b 5.' rt 0(1 b 1 
1 NObHOOb I 

'-o IQ^OOftbU 
UnlbOOC'l 
l'jl«b''00'.l 

I la!>280OH 
I«l'r9600'jl 
JbbWbOOil 

'. II l'.OOO'O 
IHlObHOO'0 
ö ^ JttOOÜ-'O 

'..' I 't 00050 
'6/ i/nao'io 
bbö'.OOOl^.v 

1' '.6000050 
bO'JO.'OOOM 
5 /6 loOOO'O 

1f16800050 
/''O'OOOO'iO 
6 /'.d6000')0 

.' 101000050- 
"bO.'OOOObO- 

'.■l6/'000'f 
l.-lSHSOOOb' 

■.bO/OOO'l-?' 

b'JQ 'O00O50- 
h«Vioonr...H 
1'. 16 iconic 

'l'fSSOOOiO- 
1/)"1000050 
?ni')')')00'iO 

UrK 'M 
. MOHl' 

.fcL 1 * t'Rr  .bliKI 
"r.k     i.tNl WAOKn 

.'.■(f'.OOO' 
/» civoOO- 
b ;..y65'H0' 

Bhl/IOO'T 
., OOP'00' 
555 j,l,   00- 

5brt'.0'.OP- 
5 i J5/000* 
■n ".b.'OO1 

'55f,V   00 
)...».■ -100 

.Hooooon' 

i           ''.'..0U05 
1              'J'5H0005 
1      '.no. noo- 

ü //'oO''-.: 
'.'rta/bOm i 
Mf,5 i'j J005 1 

ll //'(iOOi 1 
ba/öbboo1!! 
101 (1<)00!.? 

5 110r,..UÜ5 
1         . 5 /O '000'- 
!         - ■.5hf,..0"5 

.6/ ' 1, OÜ'-'l 
'.1.0. /'■005 1 
'.DO »IvOoi 1 

/6 /VJ.'OObl 
^^oaooM 
'Ma6<".O0il 

1         • If 'OOU' 
1            ,5. 5/-.005 

•15 rrooo' i 
• |5 /-00551 
'•• / )5,5.'J0'. 1 

,'8<.,':,/00')l 
!16B 1/00'. 1 
»JlibbOObl 

'.. .' / 1 00U5 
1        i'.'tbbOuu' 

in 1'. 'u'J-r 1 
1115    ,)|  5 1 

1 M 160U05I 
/^71.400051 

(bl'V5005 .''.//Ö50051 UBCjOObl 

. 1 H«000' 0 .'65 ,.0005 
.j5 /.'noo- o       • ' ''.60OO- 

(.".B.'OOO- 0 5 .'51)00005 

1 JVbOOOO'.O 
b.l<)OOOOOr;G 
6871600050 

30«. 
i/ia 
3045'ICOO-. ' 

V5 70000C"V- 
1/18000050 
lO'.bOOOO'.'i- 
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} 
(inr 

LOAD INC. «0 PiR      It'll RUBIUi 

COSINi SINf M;. j( Urll 

loo^amv '.2203'.100 
I68'.B362')1- WiO'CO'-.! .. n M 2 1» M 1 Klö')^/«^) '.2203<>101 

1 fdlllHSSl ^H6'./MS /'JO 1 Id',?!^')'^ Ö^STJ^OPSl 'i?201'.10? 

1294 /900vO '. nv' IJ110- coo')«. IBl'.O 'l'j 1 )2iö</')t' '•2203^10 3 

SJ7I8'.0?60 UU-'lf.^' 0 ■> i;."H (I'.-, ilo^otogsi '.2203410I. 

.'37421211^0- ^.aibb IO ^JO ', W 1 'f(- 'uü .' i/ht.ü r,;, 4^20 1'. IÜ-, 

roEF 
STt AOr 

1 

LUAUIN-. 
COMNf 

!a<)BUior>2 

)»>(o;otiO'>i 
'9Anoa6Ho 
'l'<'i'/200" 

2*1 3? J i^O^O 

ill' 

SO"' lliiii 
- n..i iiTid 
2 '2'>0M I'. 0- 
0 1)1 ft.6 /■■Cl- 
/63b2^'iO'.0 

P[R      it'll 
M;. x 

b291120<',il 
iii9<.o; iii 

Old li'.iüO 
1 U 1 I 3 ' 2 2 b 1 

KAUIUi 
P-ll 

1064728053 
!'.(>»/662M 
I IStaSV^iS 
oa/t)'.2')äb2 
l'>2 10501.52 

<.2203'.2O0 
'.2203'4201 
A2203'.202 
42203^203 
".2203'.20'< 
'42203'.20i 

I 

) 

COfF 
ST!AOr 

COEF 

STEADY 

1 
2 
1 

roEF 
srfAor 

i 
2 
3 

HAWMONK ANAu r515 

LOADING lb PLR      CENI RADlUb 

COblNI SINE MAX M.ll 

246140 ?(,52 422034300 
ll'.5199051 9814 '5 i 150- 1515842551 3196482553 422034301 

2/942lb 351 88662 .00   0 293I56BI51 aa02102b51 422034302 

<00'.a9905; 15618 M /50- 20)6293051 1166420153 422034303 

i. / 1 nO*) '5(1 /4 30 '88150- B /99645450 /5«969S752 422034304 

1 2 5 2 1 5 b a 5 I - 11/6015050 

HARMONIC 

i25/b6;251 

ANAL'515 

1492691452 422034305 

LUADINU 85 PER      UNI HALJIUS 

iObINt SINE MA* PH] 

2419799252 422034400 

IS^bO'.bbS 1 49949/6/51- 6125/0)151 3053/18143 422034401 

3075387551 1509272251 1425 //lb51 1306994252 422034402 

202B567«5I 9220275050- 222Ö2'7851 i 1 1852405) 422034403 

1 3958/0851 5955598150- 151 /b1225 1 8422151952 422034404 

H55750551- /b99551 ISO 

MAkMQN1. 

164682/551 

«SAL tSlb 

104250/352 422034405 

LÜAU1Nb ''0 PfR      'EMI HAUIU5 

COSlNf SINE MA« Pnl 

255571)(52 422034500 
".621928251 a 11944', 151- .5 1/11  1951 299054b /5 3 422034501 
)ll80b3251 1 214565 '5 1 ) 9 1  1 4 1 ■, t, •■ 1 '045233851 422034502 
2305465051 15)4 390251 - 2/69)50.51 108 7848253 422034503 
142 1810851 95)9 '03 <50- i n )854)5i B15'.43(.)52 422034504 

1 (24602751 - ) 122 )■. 1 150 1 752640351 I )94 /55-52 422034505 

> 
( Of F 

'lAWMONii ANAl r515 

LUAOI ^l^ 95 PtR      CtNI KADIJ5 

■"OSINi 5 IN' MA . P-.1 

1898250052 422034600 
4175711051 b13Q/20251- /5H3836051 1034066553 422034601 
1139881251 1122)10251 3334419651 903460fefaSl 422034602 

2242699051 58426000-0- , 31 /55645I 1 151 326353 422034603 
1 184863 151 5 /96623150- 1119056351 8348276552 422034604 

104912'85 1- 110O ' ) 1)50- 1054881)51 )/ 19 /9O052 422034605 

I 
417 



Rtn    ULADI 

I 
COtF 

STtADr 
1 
2 
3 

5 

COSINl 
Z69b9iB3i<.- 

11659071i1- 

l)0691173i?- 
b/t^t / 783b!i'* 

SINE 

tiionoi'it- 

1013B31954- 
6146038^51 
'jo09Bnail 

MAX 

IOl>l669bi,i 
1631609 li'. 

6166907^1 
ö't 721'•IBS'. 

Prll 

)0''63961bi 
lU196eW3 
101661.0.^3 
J36/B7<,6b2 
99'.'t9?)5750 

«i^OS'inO 
'.2^03'.21 1 
H22034212 
«.^^os^^n 
'.2203'.21'. 
<,2203'i215 

COEF 
SItADr 

1 
2 

3 
d 
5 

COblNE 
640)7500^3 

lei2M?3i« 
63299i73'iJ- 
iillOO^^S 
'*((162fcbO,J^ 
2?H0ü9t>flV. 

SINE 

)21906Bib'.- 
2649 739)b2- 
1177661763- 
12 74060063- 

Ö 7 i 3226761- 

MAX 

3694016064 
63)60904i3 
1724112663 
U491B6 763 
2914803664 

2993760153 
9116332962 
1138650663 
7227667352 
6861309152 

422034220 
422034221 
422034222 
422034223 
422034224 
422034225 

COEF 
SItAOY 

1 
2 
3 
4 

5 

COSINE 
6130000053- 
1197720164 
4748749751- 
4912604263 
1637514652- 
1651522754 

SINE 

2634283064- 
2836242162- 
9825016762 
8608692262- 
1002716654- 

200)058754 
4767212153 
6009791253 
86648)1152 
1932089054 

PMl 

2952S58653 
9170900162 
)76998oe61 
6477662652 
6674722352 

422034230 
422034231 
422034232 
422034233 
422034234 
4220)42)6 i 

COEF 
STEADY 

1 
2 
3 

COSINE 
8826000053- 
1107794654 
1035000054- 
4140004553 
2208005)5)- 
1756041853 

SINE 

2 790138864- 
9660925052- 
193200125) 
2151205753- 
9496612053- 

MAX 

)00201)254 
10)9406654 
456B61755) 
3082689)53 
9667604453 

PHI 

2916550253 
9263889452 
83)8961351 
5606337452 
5609527452 

422034240 
422034241 
422034242 
422034243 
4220)4244 
422034246 

COEF 
STEADY 

1 
2 
3 

COSINE 
3513240054- 
660736)753 
1355626164- 
8745335)62 
2811000851- 
2022510754- 

SINE 

2628)16854- 
9 73759] 752- 
4122799263 
119014975)- 
)79516225) 

2710096)54 
I)59019254 
42145)225) 
)05257715) 
205 78 10054 

P-ll 

2B4I11265] 
9205443152 
2600795452 
6073691652 
1)87445252 

422034250 
422034251 
422034252 
422034253 
422034254 
422034255 

COEF 
STEADY 

1 
2 
3 

COSINE 
4535958)54- 
2591605053 
1586003154- 
2700253253- 
1664454353 
2457936064- 

SINE 

1366915354- 
2763911053- 
9643749253 
233848)25) 
1906963B64 

MAX 

1391266254 
1612220654 
1001465354 
2990768053 
31 10942054 

PHI 

2807)55863 
9497171452 
1521409052 
1285872952 
284)865752 

422034270 
422034271 
4220)4272 
4220)4273 
422034274 
422034275 

RED     BLADE 

i 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
4162020854- 
3076553753 
1510O3))54- 
129616755)- 
1490599B5)- 
2478029854- 

SINf 

2782255054- 
))67638)52 
7647382753 
1010262353- 
1213692254 

MAX 

2828225654 
1510408854 
7756449753 
180069925) 
2759377854 

PHI 

280344535) 
8936123152 
3)20657952 
5353192052 
3078030762 

422034260 
422034261 
422034262 
422034263 
422034264 
422034265 

4 

COFF 
STEADY 

1 
2 

1 
4 
5 

COSINE 
2270416754- 
3480697253- 
7995827253- 
3006)35853- 
1345833753- 
1061097054- 

SINE 

2212101053- 
9598448352- 
5066666253 
1508325651 
1012676054 

4124153753 
805)2)2653 
5B92468953 
2021463653 
1466916754 

418 

PHI 

2124373553 
9342260852 
4023325052 
3293539552 
2726638452 

422034280 
422034261 
422034282 
4220)4283 
422034284 
422034285 

r 



WH.      DLADt BEAM BCNU lt>   O'O     u 
COEF rosiNt ilHt MAX PHl 

STFACIV joA/JosT.i- 4220 1441C 
«.öo'jioia'i'.- 6lj2b229 (S., «/336237'i'. 12-009 396 3 42203441 1 
^'t.Ob'Jbaii-- 1362 )?9/'^- .:dV)2 72v. IO'i26'i06S ! 422034412 
102'.33'.Ot)'.- 36ba2'.00,J2 102498/Ob'' ^■ti lri2 1862 422034413 
7i.995833i J (920520',>3 10907 7225'. 1 16'.091 762 422034.. h. 

6',«2e63os<'- ?353>2105) b«* 71602')'. 1668159462 422034415 

WH,      BLAUE BEAM BEND J   O/O     R 
COEF COilNE blNE MAX PHl 

SIEAD» 1 lHbaö^i'. 422034420 
12692930b''- 27oa8e"/^J,)'. 2991')1 745« 1 161062053 422034421 
()93!>»31353- 9610^603^2- 7OO21026,!3 9 19^44 752 422034422 
2?7'i33'i853- 166'.6022i3- 1235'i032'i) '012125952 422034423 
19<.20i22!)3 '.'lOOOOOO« 19^2032253 (119087 745 422034424 
IblMlmi— /86/72'.0'J J 2 /30ci 7'>9b'. 3266074352 422034426 

> 

I 
419 



MARMrjN i ..•,AL ,   ,|   , 

RfD      BLAOl               CHORD BFNDIN^ !■■ PER      LENT RADIUS 

f 01 f ■(IS INE MNt MA* PHI 

SUAOr ..M^ (■(] !■>', *2203*110 

1 2b■>^^20•>aL'■' / U'.t,S'. IV,- 3'.OS00 7bSS 121 lA'ISOSJ *2203A11 1 

2 Wi'>l>2l>i,>: 1 ',■■• ■IS'.O'J'. 2M.'lliB'.S'. 173S7S*bS2 *2203*112 

1 1 J^tbOO^ik- .V.SH.'.. 7'n. .'[i /t,0'  '/S* 7 711 ' J'I''S2 *220)*11 i 

<« 1 HbbtjBBS*.- ///'// IttlS ■- I9S 711 /lOS* S0BS32'.9S? *2203'.ll* 

5 '^y^^^BÖ1!*.- .'BSD /(.(iLS'. 103 72 MbSS 12809*78S2 A2203<ill'v 

RED      BLAOt               fHOKO flFNDIW, .'8 PER      LENT RADIUS 

tnFF CONINE SINE MAX PHI 

Slf»D» b00^0B3Li)'> 422031.120 

1 /O^OtW 7S-, 18/ /l.ui 1SS- .' 7 7b29SBSS 31 7**391S1 ..2203*121 

? 161')?8'i;'i« 1 7li'.ÜOC>SS'. /^O^SOOSS* 23fl91a79b2 ..2203*122 

1 ■jBeB^/on")"!- 1 766«')??'i'.- I8( .SS' s 1 SL H 38SSOSSS; ..22031.123 

'. i'. moonbi- tbiinib 7i i- /7fl'<,.,.,.„', ! •.» 7 7(,S9PS2 *2203*12* 

•> lOHtO".."JI- 1 1 111.20 !'■* 1020». ( <'•■■-> 1* 7*9 72*S.' *2203*12S 

RED      BLADE                  IIONU BE NUINij i,n P[R      rhNI RADIUS 

( OFF COSINE SINE MÜ » PHI 

MFADY .">'i60'i^'i')S '.2203'.no 

1 •■'.b^^B** l^)*. 6S20Vfales*- BSObSbbOS* )099S22b55 *2203*131 

? W^ JB'.OOt". 1 l/V'W MS 1- K'2bSBb IS* 1 lbB192SS3 *2203*132 

1 B'.itMB'jO'j i- (b'61 35 112 6* 7B20E.2S3 sö2b8*SOs2 *2203<.133 

u .Mo.'761 ;si- 79/t,92S0S3- älO.'fcS.'BS i 6 I* 7** 1 7S2 *2203'il3'. 

5 8761091 !'>'•- 399'* VB IS*.- ,7b307*19S* *090|I.70S2 «2203*135 

»EO     BLADE              CHOOD BE'iDINi. 80 PER      LENT RADIUS 

COEf LOS INI SINE MAX    . Pnl 

SEFADr i ;o89ifl)ss *2203*140 

1 i mjio;1^ 2b9**0080S'.- f00S8*90S* 29b329B8Sl *2203*1*1 

? loisoaioii. 2 7ISSbb /S i- IOS46*9*rj* 1 72S39SbS3 *2203*1*2 

! !9l')S(il 7S i- Bb2 MOWS) /*72I089S) 301*793^.' *2203*1*3 

i. l!)67Bil 7S i- 1 JS 7äOb 75 i 207*Ob2SS1 3*77bS^is2 *2203*1** 

s '.^3 WOOli-- .'SSB2 IIBS«.- *s*b5slt,S* *2228S31S2 *2203*l*i 

WM.     BLADE      LHOHD BEND 1^   0/0      R 

<OEF ■ObINE SINF MAX Pnl 

SIFAOr S^8'» /6fa 7'^ *2203**30 

1 ^7307B8)'>S- 2b20'.922S'- ,784730bSS 1 IblbO 77S 3 *2203**31 

2 18^22t.lSSi f'.b'i 1*1 IS ) ■•b*2B872S) 39SS1S2352 *2205**32 

1 iO'*3'.037i'. 2SSl^bB IS* .'7 7Sb9B*S* 2 2 2 b 71 1 7 b 2 *2203**33 

k 18^1-bBM •.*b9IOiOs I- vb*2fla*bS3 70223SI9S2 *2203**3* 

•l 1 iOV^ /OBSS /2S2b*S 1S'.- ^Vbe IbbSs bb20ISblS2 *2203**3S 

i 

i 

i 
WH.       BlAOE i LORD   BEND 2a    0/0      1 

(OEF LOslNl                           ;lNf MA <                            PHI 
SIFAO» S02b9S,'SSS *2203«**0 

1 20I01*9SSS- 1B1B7/0OSS .l^***10S3 1)7SS233S3 *2203***1 
2 119980-'6s.- .078017.si. .■.9SS2Ü3S) 1199993153 *2203***2 
3 *7990iö7s3 lfa79bS'0s* l/*b8öblS* 2*b8*838S2 *2203***3 
H 5998b"90S3- Hs*bl7is*- 1S73*S1*S* blB973S352 *2203**** 
S 131**9blSS **70b008S*- Mfla*5a9SS b82*)3bSS2 *2203***5 

I 
f Of F C OS 1 NE SINE MAX Rtll 

SriADY sl*Blbb 7S*- *2203*i50 

1 B200IU9SS)- 1 I72S1S/S*- 15988171S* 2 191*37*53 *2203*351 

2 ifaO 1 7Q'. 8S3 - 002 5198 7S3 8 79718 7bS3 5709120552 *2203*352 

3 öl 7 780 lHrJ 1- 1 ibbtbt. 7* >- bl 7 7801dS3 6000000952 *2203*353 

* s 1 * 8 1 7 3 1S 2 -.BOOT 70Li ) .0220 (205 ! .•1 7*887552 *2203*35* 

s 1ObbbO*BS)- *B0ö2b 3 7SJ- *72S1**3S) 5 1*9855152 »2203*355 

Bl D   Hi AW IUR'ION SO   0/0      R 

I OLE COS INI slNt MAX PHI 

S T E A11. 1S1S2600S*- *220')*3b0 

1 S2b8BbS0-' 1- S*BSlS7aS1- 'b0S780 *S3 2281522253 *2203*3bl 

2 I*S819B1SI- 329*.Sn 152- 1*9*9*8153 9b3b527*52 *2203*362 

3 1902000 IS)- 2S JS9B'>0s. 191B812 35 3 s 7*bB*b952 *2203«363 

* IB las/BBS ] ..'9* 3SSOS2 lab 78 7925 3 2S39572351 *2203*3b* 

s *3 71 193 is;- 2b lOONS.'s 1- Li.bl. 128 15) S.'l 1281152 *2203*3b5 

420 



I RED      BLAÜl 
COEF 

STEADY 
1 
2 

3 

I'OSl I ION 
COSINE 

I I019bba'>/ 
I ll\\78BS1 
5a2J71t>7<i9- 
3105891140 
I lö^/O'-iOSO 

MW 

16B109mS0- 
I HJOlt f>0- 
^6B9/367,iO- 

HAX 

(.sngab/si 
W7VI 14i«,0 
Jt)6iSIBÖtiO 
t'V3IO/B')SO 

6'.608T)i'.a        bl/Oi.Hl'.-)        o^O'. it". 

U,.i.'.63;Si 
1 \0i\'iib11 
M31.3)/')j^ 
ItHO'.'j'.SC.i,' 

'.2203'.51 1 

••iKsiiiiiJ 

RED     BLADE 
COEf 

STEADY 
1 
2 
3 

POS11 ION 
COSINE 

W^OOOOSO- 
1<.68SI30S1- 
S3199VI7-9- 
i6600010S0- 
IbbtbbbTt* 
3934e670b0- 

blNt 

T^62b9'.7S0 
11333333343 
i30S3311)SO 
)0'1'.900'49 
1-^6 /36/SO 

MAX 

163U^86(S1 
S31999I ;".9 
)S199(ib9'jO 
3071't900-y 
■.USb-l 350 

PHI 

lS3b8511S) 
8'i9999S9S? 
■■•6361883S? 
22t*WV2'itiL 
)<?0I399IS? 

'.^203'iS21 
'.^^03'4S22 
'.^^03',S23 
t'22i'i^^2'* 
'.2203'.S2S 

VERTICAL 
COEf 

STEADY 
1 
2 
3 

COSINE                          SINf MAX 
1 1177«. 00S1 
1S'IS076/'<9 99//'.'(bO'*8- 183922/0-9 
3S52S1SO-9- .,bi70'.6/'.9 -'.2'.2,/'41 - 9 
l,'2B'.B83-9- I72i'i983*9- 2,>6Jr)''949 
38569897-9- S62S;n(-> 6820921B-9 
1--3SS6J-9- 118/3783-8- 1--8-11--9 

-2203-S30 
1271*73653 -2203-531 
'17066/752 -2203-532 
/39-00-9S2 -22Ü3-533 
311086 3852 
369-0--1S2 

-2203-53- 
-2203-535 

FORE-   AFT 
COEF 

STEADY 
1 

COSINE 
90336667-9- 
3/269528-9- 
297-5023-9 
308-6687-9- 
-8-733-2-9- 
27728817-9- 

SINE 

1-25B023-B 
80 !-199 3-9 
11016692-9- 
19081350-8 
157-/-82-9- 

MAX 

37296/91-9 
B5-839-B-9 
i27S-929-9 
-B51088--9 
31688-07-9 

17 7809 1353 
3-8IB694S2 
6655128352 
---36-3552 
'•I91B5 1952 

-220345-0 
-2203-541 
-220 )-542 
-22034543 
-220 3-5-- 
42203-5-5 

LATERAL 
COEF 

STEADY 
1 
2 
3 

COSINE 
56333333-7- 
155-150/49 
9970998549 
1013998/49 
16316690-9- 
20215080-6- 

S1NE 

8148115048 
l-615a)'.-9- 
22533250-6 
38053158-9- 
-2-52305-B 

MAX 

1 75-/9-149 
100''8-250 
1038733V-9 
41411/16-7 
4/019652-8 

PHI 

2766716452 
I 75824 7653 
-176259651 
6169139252 
2309260352 

-2203-550 
422034551 
422034552 
422034553 
42203455- 
-22034555 

LIFT      LINIC 
COEF 

STEADY 
1 
2 
3 

COSINE                          SINE MAX PHI 
575170055- -2203-610 
1635836/52 8938316752- 90867/4352 2803/11653 -22034611 
1605573/53- -907505853- 5163-75653 1259-18153 -2203-612 
2831290052- 2833-18352 -00696/952 --99956952 -2203-613 
3116680253-      6543-00052 
1635/30052- 

1184628153 
-'395001752-       2900283/52 

-2035//-52 
-713356952 

-2203-61- 
-2203-615 

R10HT 
COEF 

STEADY 
1 
2 
3 

LOAD 
COSIN1 
8320000052 
1293777552 
3813332852 
173333-052 
5200003352 

SINE 

2680---'52 
-201110852 
1039999352- 
I 1-OB4425S 

MAX 

297634 7-52 
56/51'8152 
2021 196952 
1253/6-653 

PHI 

6-23466652 
21B91B3052 
1096787663 
16 )/-oe852 

9289198150 |4'955-ö52 l-B2-6'852 l'2B149552 

422034620 
422034621 
-22034622 
-22034623 
422034624 
422034625 

LEFT 
COEF 

STEADY 
1 
2 
3 

LOAD 
COSINE SINE 

8836000052- 
9011248J51-       l-90499'52 
2312)99/51-      1256271751 

422034630 
1742763352 1212125553 -2203-631 
2112629051        8959661-52 42203-632 

)'fc0005051 !00'998352-      1031-07352        9237501252 
18799-8351-      133506-853 1315197153        2270168852 
2856873552-      11I450-/52-      '056569652        -026228952 

COLLFCT1VE 
COEF 

STEADY 
1 
2 
3 

COSINE 
2810666752 
6818928351- 
2-79998552 
6613329251- 
2149332252 
332/225752 

SINE 

8266662051- 
5--09-9852- 
1306668351 
65B6-12052- 
8266662051 - 

M^x 

1071613252 
■JW9492352 
'393926551 
t '28215952 
i42aie2'52 

2104817/53 
1472518153 
51 14-97552 
720182-652 
69209-1852 

4220346-0 
-22034641 
42203-6-2 
-22034643 
42203-644 
422034645 

STABIL1ZER 
COEF 
SHADY 

1 
2 
3 

COSINE        SIN! 
2412666750- 
32294/1251- l/l'l-5'50- 
86166500-3 1-V413149- 
1666666 '4 t- (irt'J 135 1 '49- 
60 1168004 I '462256'- 

MAX PHI 
422034650 

1234033151 1830-36251 42203-651 
172)31/749 1500001253 «2203-652 
659 ) )• I '-9 B^99('99952 -22034653 
'5951/5849        "23'08152 422034654 
W590'5349        589-132152 

421 



MARMONK ANALtsli 

R   F PYLON POSH ION 
COEF COSINt SINE MAX Phi 

STtADY I.351260I)'I9 422034310 
1 82571688'.8- 5/5060 5048- 1006231949 2148548153 422034311 

2 38595827'.')- 3534105/49 5233190449 6876029352 422034312 

3 U 7499134H- 1966662348- 2456324648 7 /71006652 422034313 
4 2212506548 2980575246 3/12010548 1135329052 422034314 

5 592821834 1- 6410570047- 8731505047 4544773862 422034315 

fi   A PYLON POSITION 
COEF LOSINF SINF MAX PHI 

SItADY 1200000050 422034320 
1 e0(>2182748- 259Ö09184Ö 8470470548 1621381253 «2203'i321 

2 3499993848 5455960349 5467175049 4M64 75652 422031.322 

3 499988334 7- 1500007848 1581142546 3614482152 422034323 

4 449998/748- 606218 7848 7549835146 3164666552 422034324 

■> 406220^048 .'598068 148- 46219/8548 654 7964052 422034325 

L   F PYLON POSI1 ION 
COEF COSINE SiNi MAX Ptll 

STFAOY 1500000049- 422034330 
1 744615804(1 1299041348- 7558622/48 3501038953 422034331 
2 1724998749 5759069049- C01 1863049 1433372053 422034332 

1 299999/24« 1833333342 2999997248 116/137346 422034333 
4 1750006746- !03108934a- 4621830548 54 73/05952 422034334 

5 2946163748- 1299037348 1219841348 3124122452 422034335 

L    A PYLON POSIIION 
COEF COSINf SINF MAX Pill 

STtADY 7269166749 422034340 
1 9553740048 872313674(1 1293704249 4239795252 422034341 

2 6481247749 321 36.^049- 7234243949 1668129353 422034342 
3 4066665748 10166/3348 4191824848 4678778451 422034343 
4 7879165348- 3081613348 8460353848 3965977152 422014344 

5- 1629608348 8146116746- 1631643148 7142765252 422034346 

RED PI KH   LINK 
COEF COSINE SINF MAX PHI 

STFAOY 2228000053- 422034370 
1 2001242753- 7036886552- 2121355/53 1993730053 422034371 
2 6730408852- 1326534553 1487507253 5845088652 422034372 
3 1253250253- 2320632552 1274558253 5650284552 422034373 
« 6266243852- 8441580052 1051313853 3164669152 422034374 

5 3302423352 1002715252 3451295152 3377974151 422034375 

WHI IE PITCH   LINK 
COEF COSINE SINE MAX PHI 

SItADY 1919700053- 422034380 

1 1899231853 1 1 77210053 2234480953 3179207752 422034381 

2 1457999152- 4206885052 4454264752 5455329752 422034382 
3 1457999653 5346003752- 1552920053 1132878953 422034383 
4 1944004752- 841 7/66252 6639325352 25 75098752 422034384 

5 8/86317052- 2536101052- 9145563052 3922248252 422034385 

422 



> 

IBM TAB NO. 14a 

MANEUVER CONDITION NO. 38 - APPROACH AND FLARE 

REVOLUTION 1 

I 

I» 

423 



Dfl I A 

40    PER  CfKI 
PRLSSURC 
»AOIUS 

PER  CENT 

CHORD 
D        E        G 
10» I \20ir. 

R     E      E      5 
60H120U 10'll20lt 

PER     CENT 

CHORD 

PER     CENT 

CHORD 

0 
2666B'.O051 
2666840051 

3052830051 

2561570051 
2175580051 

2561570051 

2421210051 
1764500061 

2772110051 

2526460051 
2631750061 

1818000051 

1399660051 
1290780051 

1545300051 
136350005! 
1036260051 

1327140051 
1264420051 
9271600050 

1327140051 

1236240051 
1399860061 

8640000050 
6360000060 

6V20000050 

7560 000050 
6240000050 

5520000050 

6720000050 
5760000050 

3960000050 

6600000060 
6240000060 

6840000050 

3555900050 

27J16OO05O 
3204700050 

2941300060 

2765700050 
2590100050 

3073000050 

2677900050 
2063300060 

2677900050 

2721000050 
3116900050 

1606800050 

1143300050 
1205100050 

1174200050 
1205100050 
1143300050 

1390500050 

1143300060 
8961000049 

1112400050 

1112400060 
1452300050 

55 
DEI IA 
PER  CENT 

PRESSURE 
RADIUS 

K 1 12011: 

n  E  c, 
TO.ll.'OIIC 

R  E  F  S 

60»! 12011: 90M 120U 

n 53452800^1 
4746240051 

4b5408005I 

5345280051 
4331520051 

4 101120051 

3670720051 
4008960051 

2764800051 

4423680051 
4147200051 
4008960051 

304 5150051 

2817900051 
2727000051 

3090600061 

2545200061 
2408850061 

2363400061 

2317950051 
1546300061 

2590650061 
2408850051 
2363400051 

2245760051 
2140490051 
2105400051 

2351030051 
2000 130051 
1965040051 

1894860051 
1894860061 
1333420061 

2035220051 
1894860051 
1789590051 

1778000051 
1635760051 
1600200051 

1813560061 
1564640061 
1493520051 

1361280051 
1422400051 
1031240061 

1564640061 
1422400051 
1386840051 

1650000051 
1557600051 

1531200051 

1689600051 
1452000051 

1436800051 

1399200051 
136960005 1 

1095600061 

1504800051 
1399200061 
1372800051 

5128200050 

4558400050 
484 3300050 

5372400060 

4396600060 
4558400050 

4110700060 

4110700050 
3216300050 

4680500060 
4477000050 
4151400050 

n 1922400050 
1708800050 
1815600050 

1708800050 
1656400050 
1708800060 

1665400050 
1602000060 
1361700050 

1602000050 
1762200060 
1548600060 

75 
DELIA 

PER  CENI 
PRESSURE 
RADIUS 

< 1 12011: 

DFG 

10» 112011: 
R  E  F  S 

60»( 12011; 90H 1201»; 

n 6556630051 

6462290051 

6226440051 

6320780061 

6273610051 

7028330051 

4056620051 

5518890061 

3679260051 

6084930051 
5707570051 
5235870061 

3898040051 
4406480051 
3728560051 

4162260051 
4237000061 
4321740051 

2584570051 

3643820051 
2372720051 

3940410061 
3866670051 
3347230051 

2414850051 

2366440051 
2329620051 

2329620061 

2215980051 
2698960061 

1335270051 

1903470061 
1221630051 

2358030061 
2045520061 
1789830051 

2487360051 
2487360051 
2331900051 

24 35640061 
2331900051 
2616910051 

1684150061 
2046890061 
1460960061 

2435540051 
2150630051 
1995070061 

1534140051 
1534140051 
1420500051 

1420500051 
1477320061 

1 590960061 

9376300050 
1278450051 

7954800050 

1477320051 
1363680051 
1193220051 

7435600050 
6922800050 

6794600050 

6666400060 
6345900060 
7820200050 

4679300060 
6089500050 
4615200050 

7307400050 
6666400050 
'961300060 

3656500050 
3761000050 
3479000050 

1408000060 

3408 000050 
'905000050 

2804600050 

3408000050 
2769000050 

3656600050 
3614500060 
3372600050 

424 



DTI I A 
RADIUS 

pfn    rrNi 
CHORn 

6971 If.OO'il 
7'.691000'i| 
/ie6i ioo".i 

bS'iai'lOOM 

69 71 KiOO^l 
718'. 1 lOCl 

11.56580051 
'.809)0006 1 
17(4660061 

71 37UO06I 

6iO7;'.O061 
6111160061 

b'OOOÖOOSl 
6911i.?0061 
6'.88970()61 

6131410061 
611119006 1 
6766ö'.0061 

30???60061 
6133<i 00061 
161.'.'.9006 1 

6486970051 
5600070051 
4880950051 

47?6810051 
6116760061 
465717006I 

46571?0061 
4794100051 
4 794 10005 1 

?466640051 
1903910061 
?614n0061 

4794300061 
4109400051 
i49?990051 

1?67100051 
1611400051 
"..'6?0006 1 

110?100061 
3?B?100061 
3518800061 

1481600051 
?711700O6I 
1806700061 

347^500051 
?916900061 
^407600051 

?84116006 1 
1113160.151 
,'843160051 

?64 7060061 

?94 1.'00051 
;94i^ooo^i 

1 17?560O6l 
M5 100006 1 
166864006 1 

1019?40051 
?549040051 
^156880061 

.»58 (740051 
,'761 180051 
?61I600061 

^''OOOi'OOSl 
?565810051 
?719 V0061 

1666660051 
2\ 71070051 
16??8?0051 

^7193?0051 
21?45e0051 
JO 1756005 1 

I 
1688?0006i 
1S63360061 
I 779960051 

1486150051 
l669e,0061 
18900600'-1 

9358500050 
1486350061 
I0276O0Ö5I 

1816650051 
1578100051 
1 in 20005 1 

6568800050 
6?83?00050 
6854400050 

5 140800050 
54P6400050 
'5.'0e00050 

1?16a00050 
5045600050 
4188800050 

6378400050 
5902400050 
5236000050 

2180400050 
I/06400050 
2464800050 

9480000049 
1516800050 
2844 000050 

1896000049- 
1327200050 
9480000049 

1990800050 
1990800050 
1706400050 

) 

94300 00048- 
6601000049- 
16B6000049- 

7544000049- 
9410000049- 
94 30000046 

1603100050- 
1320200050- 
8487000049- 

4715000049- 
5656000049- 
2829000049- 

425 



PFB  CfNT 
CHOln 

90 
OFLTA 
PFR  CENT 

PRESSURE 
RADIUS 

K 1120IK 
D  F  G 
30-m20IK 

R  F  F  5 
60tl120IK 90M120llt 

0 7301580051 
814811,0051 
8359780051 

6666 660061 
7724860051 
8888880051 

3703700051 
6243380051 
4761900051 

7301580051 
6560840051 
539682005! 

'il'i7650051 
5161520051 
4885010051 

3963310051 
4 700 670051 
4885010051 

2U9910051 
3502460051 
2949440051 

45163300M 
3871140051 
3041610051 

3905220051 
4615260051 
(.378580051 

3668540051 
4023560051 
4615260051 

2603480051 
3195180051 
2721820051 

4260240051 
35502OO05I 
2958500051 

2549040051 
2843160051 
2745120051 

2500020051 
2598060051 
2892180051 

1813740051 
2058640051 
1911780051 

269610005! 
2205900051 
191178005! 

1518640051 
1592720051 
1555680051 

179640005 1 
1370480051 
16?976005! 

7408000050 
9630400050 
8889600050 

1481600051 
1185280051 
100008005! 

54318Ü0050 
5267200050 
6254800050 

3785800050 
4608800050 
6584000050 

J127400050 
3950400050 
3950400050 

5596400050 
4608800050 
4444200050 

2124000050- 
2301000050- 
1416000050- 

3540000050- 
2035500050- 
1150500050- 

3805500050- 
1858500050- 
2124000050- 

2389500050 
1416000050 
1770000050 

DF1 T* 
PFR  CENT 

PRESSURE 
RADIUS 

PER     CENT 
CHORD 

n     E     c. 
30» I 120IK 

R     E      F      S 
60*1 120IP: 

0 5672850051 
6442050051 
6634350051 

4S0750005! 
557670005! 
7211250051 

490365005! 
4326750051 
471135005! 

5769000051 
490 365005! 
4326750051 

4593120051 
5167260051 
5071570051 

401896005! 
4593120051 
555002005! 

4! .467005! 
3349150051 
3444840051 

459312005! 
3923290051 
3253460051 

3263060051 
357884005! 
336832005! 

294728005! 
3052540051 
368410005! 

284202005! 
2315720051 
2420980051 

336832005! 
2526240051 
2315720051 

2062000051 
237130005! 
2319750051 

1804250051 
195890005! 
252595005! 

175270005! 
1649600051 
1598050051 

2113550061 
1655800051 
1598050051 

489 3000050 
5452200050 
60114C0050 

3215400050 
4333800050 
5731800050 

3215400050 
4194000050 
3914400050 

4333800050 
5032800050 
3774600050 

8700000048 
435000004B- 
1045000049 

4350000049- 
1305000049- 
3915000049 

4785000049- 
4350000049 
8700000048 

4350000048 
4785000049 
1740000049 

426 



i 
CiFF 

■.IKADY 

1 

? 

1 

<. 
5 

MAWMflNI! »NALYSIS 

LOADINf. to PfR rFNi RADIUS 
COSINf 5 INF MAX PHI 

99759667^1 38100 
7??'.610t,iO 8^95518150 1 158231951 ■1772109452 38101 
1020831151 6165'W. r.o 1 19257155 1 1556527652 3BI02 
1272890051 876(.9667'.9- 127590565! 1186866753 18103 
5368 55 10'.O '.'.17087550- 5551.979650 76832". 4952 38104 
625898501.') 7361296749- 9662'.b W 6207460952 38 105 

rOFF 
MFADr 

I 
2 

HARMDNIC ANA1»SI5 

LOAOINf- 55 PFR  CFNI RADIUS 

roslNF SINK MAX PHI 
1665146452 38200 

1053891350 1166927551 1206226551 7533438252 18201 

6998654250 1121;23851 1322148251 2901957652 38202 

2109598251 6995086750 2222547451 6114396151 38203 
5050990050 2664900049- 5058015150 8924497152 18204 

4164901350- 65741 1 3 149- 4414131150 3771302352 18205 

COEF 

MFAFlr 
I 
2 
1 

4 

5 

IIA9M0N If ANAL YS!5 

LOAOINd 7e PFR  fFNT RAOIUS 

COSINF 5 INF MA« PHI 
21181746152 38300 

1 192064251- 4627853150 1278744551 1587827151 38301 
1632111250 ,'916261 750 1141912050 3038301552 18302 

1491850051 1230909351 3702452451 6472674551 36303 

1949044051 4012058350 1989909251 2907929651 38304 

5672950050- 3)134B2050- 6891857750 4291996952 38305 

I 

COFF 

STFADV 

1 

2 

3 

HARMONK ANALYSIS 

LOADING 85 PFR  CFNI RADIUS 
FOSINF SINF MA X PHI 
1926941752 39400 
1814541751- 2004448050 1825579151 1736963451 38401 
3190430050- 1512540050- 1519424150 1028287853 38402 
4435521551 1014441251 4550049051 4294162151 38403 
2083695551 6028046750 2169138251 4013735851 38404 
6561295050- 1683198150 7524494350 3013818052 38405 

COFF 

STFADY 

1 

7 

HAHMONIC ANALYSIS 

LOAD INC, 90 PFR  CFNT RADIUS 
COSINF SINF MAX PHI 

21 17461952 38500 
2188715251- 5182676050- 2253931151 1918164951 18501 
1605456651 - 4262136750- 1661583151 9746724452 38502 
4981215151 1616712851 5218910651 5991545651 38503 
2038449551 5040241150 2099837351 1472080451 38504 
2547771750- 4501241750 5174004950 2389992452 38505 

CDFF 

STFADY 

HAPMONIC AN4LYSIS 

L0AD1NC, 95 PFR  CFNI RADIUS 

COSINF SINF MAX PHI 
1611900252 38600 
8691610050- 2013300850- 8921741150 1930418453 38601 
1908432551- 2031481750 1919214451 8696194252 38602 
2500171251 1 123659751 2741152451 6068160951 38603 

9622908350 1266318150- 9706500350 6609656552 36604' 
4172431750 4729797550- 6107152350 6226348152 38605 

427 



COFf 
MF«(1V 

1 
2 

COEf 
STFADY 

RFD  niADf 

.'OFF 

".TFAnv 

1 
2 

("OFF 
SIFADY 

1 

? 

BFD  BlAOt 

TOFF 

STfAOY 

1 
2 

IDSINF '.INI WA; PHI 
l?l?717',',' ,8210 
1\t,?1 lOO'tl. '".70'7'i M'. *- 11 1 1202 5','. 155152695i 1821 1 
!6'.')801 !■.'. li 71)00'■67', i- )7'.19? 1854 17 1216905 1 18212 
1 ( ? ) 'j 11. B',«. li.M ' M n'ii)^ 1    1.'   I'.USV. 119999995 1 18211 
18^1.'(010'. (•- 1 /'.',0008S 1 1 8 I'l '101 '"' 4 «,2591852 18214 
.' I0VI60/'.'. 'I'.'.SO.'W. 1- 2 1W 154 154 671077.4252 18215 

HI Nt>iNI 28 ('19     fINI RAOIU'. 

I ')■■, INi SINI MA > PHI 
[•> leics i'.«.- 18220 
USl fHO'.i ,".// ^'.|,'.•.2- 16','7694 751 1561261651 18221 
'.'>(. i'.S /^«t * 7(.l.'.l ii,?;/ '.(.. 1 12025 1 4/5/6/145 1 18222 
1 UB??««-)!. 2060''202S-'- 1 !(.( ',71754 1166081651 18221 
HH'. /'((.OH ä- 12 l<i»t.?7S )- 11.1 / 8 5 71 5 1 5015825052 18224 
'J I b U 6 ? 1 '■ t '. '.'.i..-. 7(1..". 1- .'44'.22745 1 6281985552 1B225 

flrNHI NT, 1ft PIR    riKI RADIUS 

ro<IN' 'INF MA « I'lll 
i^oo/snns'.- 18210 
216081,');". 1- 16B<7982?5 \ 2 ?4 124',/'. 1 14 19 /I 5951 18211 
'.O'JI^OTM- 14181 Uli 1 4 ri24184',1 3044669652 18212 
l.".'.00000'. 1 1 HOOOIli 1- 66 I'l :'162'. i 1 11.2100151 18231 
818 m. w1..' B'OB / 100'..'- 11B0816251 /84 744 1252 18214 
lb')! \M* 7*.?- lt)R2i(8n*) 1- 4008860151 52684 /0,i5.-> 18215 

flf NOIN«. '.S PIR      rr/ll »AOIUS 

^nsINF MNF Mi X PHI 
'19'190000'.3- 18240 
HiHMO1.)- 2101 ISI?1.!- 44 /6420851 2080260951 18241 
7176001ii1- 11461?155 5- 7M7eB?751 1025001251 18242 
ISBÖOOl?'.! 2 l'.60021'i 1- 4286896151 10.89404951 1824) 

2 8'(7 IT. 7 5 ! 1 \i;\1565 1- 11 14 751651 84 19 726152 182^4 
<.lVOM'.'.i 1- 5210649151- 

MARMI'N 1 r 

6 (. 8 6 6 4 9 6 5 1 

ANAl 7SI5 

4621860152 18245 

Hf Nl'INf. 6 0 OfR     fINI RADIUS 

COS INF SI Nf M*  I Pill 
MlOObTll- 18250 
26')9V2T,i- 492798155 1- 5618914151 2412861151 16251 
S12226 US i- 7/90071551- i 12 1219/5 1 118 1 168051 18252 
2 /-.a") *02S ) '. W.'669 /5 \- 5 164 751551 100/1 74251 18251 
2B7U6n8'. 1 2596692851- 1(172910551 794 74 1 1752 18254 
'.t"l(,21 71'j )- 24,"M0Be'. ! 5826 788151 1107191552 18255 

COFF 

SIFADY 

1 
2 

1 
4 

("OFF 
STFADY 

1 

2 

RfD  BLAOF 

COFF 
SIFADY 

1 
? 
1 

4 
5 

' OSINF 5 INF MA y P.11 
4129616754- 1B260 
2519467853- 1741187851- 4510455051 2160420851 18261 
6480828251- 695958 1051- ■(',09811353 1135200153 38262 
2721945051 7128919751- 7630889953 9696590652 38263 
1240411251 1143039853- 4514306653 7896847652 38264 
4090987251- 9055463551 9936679353 2286240652 18265 

Flf NOINf. 80 PFR      rfNI RADIUS 

COSINI SINF MA i Pill 
1796604254- 182 70 
1119051251- 3264701051- 3521104151 2479995851 18271 

5979116253- II13565052 5980151151 8946651852 18272 
2057127353 5271918253- 5659127051 9710595452 38273 

7072091152- 3340721752- 7821440152 5112129052 38274 
l5762I8153 1 187977554 1198188554 1648841852 38275 

df NDINC, 92.5 PIR     rrNl RADIUS 

COSlNF SINF MA* PHI 
1478750054- 38280 
9018920052- 1143871752- 9091169452 1872282551 38281 
2929162151- 2605293551 1920146251 6917451052 18282 
613110975' 79;:^7)7«2- 10118269S1 1028865651 18281 
7124990052- 1 782567753 I91968R151 2/94669652 18284 
74355fl5057 4547716551 4608102051 1614284352 18265 
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> 

HARMflNIC A'-M  *r,] ' 

HM.      HLAOf BF AM RFN[) l'i   0/0      P 
TOFF rnslNF MNi w A > PMI 

■iTFAny MO'.tyfifl'.s- IBHO 
1 11 1 77?075'.- iaflO8ij07,> i- j! i'/s'm'.', lö]')«'.'^!.) ^■•l 1 
1 ^81691(125'. il6B?08 Hi3- ?B'iA6/H7b'. 1 76717I'.'4(J3 IBM.1 

i ^^O'i'bie'i'.- /IISOIOO"»!- ^ U^ )B0 7',(4 6 1 fl 1 5« 'I '. 'u' 18<.ll 
i* ,>l?167??5)- ^5^l.■)'>67,. i S 7l'*'4V()r),H 18'. 1 76^6S."1 58<iU 
s ^O'.OSIOB'i'.- lO'issni')'. .'l  16   l6A)t;'. 10<S?>.4'i'i? 184 15 

WM,      BLADF BFAM BFND ?   0/0     B 
lOFF COSINF ' INF WA X PH) 

ITFADY l?7?9li')0'''.- 18A?0 

1 llOBB-idül- /'.BOO'ill').'- U'f J'./'?1!   1 Illi^B'.ö')! IB".?! 
l U67919J^3 ?lfi?U8\,'l ".OBtB'.Ol".) ISWiWV 184?; 
1 ')<.i?7T>n|. i- ÜB 716': 7',) 'J1. li. Iböl1) \ S7.'l 1 ^hS? 184? i 
f. 'tl6I'.9'»?^1

> 1^01 ^7av< i l?71I^BOSt 17 T;fisr,.' ifl'.?'i 
^ 7'.-i1614e!>1- ^D'-lfc«.)''! '7ii, lai".1)) i? 79/(fiS7',,: 184/'. 

> 

) 

> 

> 429 



HARMONIC AHALYSIS 

«EO BLADE    CHORD BEND INC, 1 5 PER  CENT RADIUS 

C»EF COSINE SINE MAX PHI 
STEADY 437937S05S 36110 

1 2306526855 2 739055054 2322534755 6772875151 38111 

? 4491710053- 2333938754- 2376 767754 1295532553 38112 

1 4491662254- 3144173254 5482777954 4833596752 36113 

4 26f5CJ3754 3666666748 2695003754 1948633546 38114 

5 1054093554- 4051151753 1129261454 3179539152 36115 

RED BLADE    CHORD BENOINC, 28 PER  CENT RADIUS 

CUEF COSINE SINE MAX PHI 
STEADY 4313?04255 38120 

1 2169945255 4416273353 2170394555 1165923051 38121 

? 1030454254 1784807354- 2060915654 1499999553 36122 

1 3532995754- 2649756354 4416250354 4/71000352 38123 

4 1913711354 178480225..- 2616832054 7924904652 36124 

5 2267943554- 4416260053 2310541354 3379619252 38125 

«ED  BLADE    CHORD BFND1NC, 60 PER  CENT RADIUS 

COEF COSINE ' S1 ME MA X PHI 
STEADY 2222153855 36130 

I 8970784254 3727716753 6978525954 2379498051 38131 

! 9978553353 9306458353- 1364484154 1564980053 38132 
1 7675633352- 2666666740 7675633352 5999933952 38133 

4 6908246753- 9306426753- 1159023154 5635328852 38134 

S 4058248054- 1754419754- 4421240354 4067566052 38135 

RED BLADE    CHORD BFNDING 80 PER  CENT RADIUS 

COf E . COSINE SINE "AX PHI 
STEADY 1552155055 38140 

1 3099837054 1700985053- 3104 500454 3566591453 38141 
2 5487396753 2715568353- 6122567653 1666352053 38142 
1 4703515053 3135648353- 5652905753 1087700653 36143 

G . 4703493053- 1357800053 4695555853 4097442152 38144 

5 1923959254- 8489915053- 2102951654 4076211752 38145 

UH.  BLADE   CHORD RENO 15 0/0  B 
COEF COSINE S1NE "AX PHI 

STEADY 1899703355 38430 

1 2523534355- 1373264554- 2527268255 1631 149253 38431 

2 5467056753- 3156350053- 6312765053 1049997853 38432 

1 5831470854 7289308351- 5676852254' 1176250053 38433 

4 1822293053- 3156336753- 3644614253 5000006652 38434 

5 1909485054 ■ 2635841154- 3254610654 6116414752 36435 

WH,  BLADE   CHORD REND 28 0/0  R 
,COEF COSINE S1NE MA X PHI 
STEADY 4043157555 36440 

1 '00 3520855- 6084630851- 2004444655 1817395651 36441 

2 2399449053 8312128351 6651522053 1694912052 38442 

1 4559054254 2833331348 4559054254 1186927746 ' 38443 

4 1679654554. 1662418854- 2363234154 788238735? 36444 

5 3238716554 2270911254- 3955543354 6499255752 38445 

• 

HARMONIC ■ ANALYSIS 

RED BLADE TORSION 15 O/O  R 
COEF COSINE SINE MAX PHI 

STEADY 4581868354- 38350 

1369544053- 2298202353- 267S328953 2392084553 38351 
6692606353- 2675065553 7207423553 7910659152 36352 

6177804553- 1029636053- 6263019953 6315411352 36353 

2574085253 2675061053 3712393653 1152550952 36354 

7547336353 1268556553 7653203353 1908219151. 38355 

RED BLADE TORSION 50 0/0  R 
COEF COSINE SINE MA X PHI 
STEADY 1175780054- 38360 

5705998352 98e309675'2- 1141201253 2999999653 36361 

5705981852- 3294358352 6586704352 7499997052 38362 
2282401553- 2662801053- 3507116553 7646623252 36363 

1204599053 1096108152 1209591653 1302166951 38364 

5705975052 9883071852 I I4l 197953 1200001752 38365 
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> 
RFD     I1LADF 

COEF 
STFAOY 

1 
? 
1 
4 

5 

RFD     HLAOF 
COFF 

STFAnv 
1 
? 

4 

HADMONK ANAt.YSI S 

POSITION 
COSINF ',INF MAX PH! 

11411**15? 38510 
1668146351 3215008250 1698846251 I090B82552 1851 1 
n5Bao?050 I144BB00«IO- 1911B17250 1576475251 18512 

U9lill3350 1747065060 3906541250 8855053651 1B511 
77647650^9 3362066749- 8461186949 8414696652 38514 
206708131.13 8614615049 8859141649 1510138752 38515 

POSITION 
COSINF 51 Nf MAX PHI 

26600000'iO- 3B520 
^SSIBSOOSl- 13S307575I- 2B90149451 2079154561 1B52I 
116666674'. 122B6025S0 1228602650 4499997452 18522 
7093124549- 1666666743- 7093324549 6000000152 38521 
1111111143 5000000041 6009252143 1407746352 38524 
1521671749- 1826715850 1860192050 2018235652 38525 

VFRTKAL 
COFF 

SIFADy 

1 
2 
1 

4 

COSINF 'INF MAX PHI 

9984776050 38530 
213B40004B 243 7833348- 3378056848 3118073853 38531 
2537641348- 6O6620B149 6070'14649 4619791462 3851? 
1045103348 2232990049- 2253657249 9266848652 18511 
2283743749- 1 142711249- 2563678649 5164547562 18534 
1288678349 771I98504B- 1501811949 6582038952 38536 

I 
FOBF- AFT 
COFF 

STFAOY 
I 
2 

1 

ens INF SINF MAX PH! 

2754166749- 38540 
8419050048- 1241162249 1601041349 1242069463 38541 
1762668B49 7250942349 746?n5149 3816815252 38542 
4406661848 88 13321148 9851596146 2114498152 38543 

1762667349 1 144885049 2101646349 8251117761 16644 
1064238B49 1622980949 1940791449 1)14913052 18645 

I 

I 

LATFPAL 
COFF 

STFAOY 

1 
2 
1 

LIFT  LINK 
COFF 

STFADY 

RIGHT 

COFF 
STFADY 

1 
2 
3 

LEFT 

COFF 

STFADY 

1 
2 

cnslNF SINF MAX PHI 
6196666748 38560 

1163861049 3319562246- 1210825549 3439898451 38551 
3436311249 2419304649 4214094749 1768466152 38552 
6769996748 1 I2666324B 6853243946 1164098761 38553 
2816670846- 6781498546 9222166248 269469215.' 36554 
1661369048 4466227046 48463I9I46 114111665? 36556 

COSINF S I l!F MAX PHI 
5066974154 38610 
219602675? 4030783362- 4688642162 1007181051 38611 
6611076352 1308668351- 1466177463 1464009153 36612 
2811401752 5666646752- 6116538762 9885522052 38613 
9444183151- 1 308661153- 1312066751 6646607652 36614 
8938466352 7102516062- 1 154221651 6415039652 38615 

LOAD 
COSINF SINF "AX PHI 

I 711113151 38620 
;80113305? 9288666750 1801726452 2951935551 18621 
6586666552 6004438751- 6613978152 I7739S6553 38622 
1039999152 1366667352 I 733311452 1771004462 38623 
1466689651 1020766363 1021141851 2201371652 38624 
1801332352- 1293771,062 22I7804O52 2886267252 38625 

LOAD 
COSINF SINE MAX PHI 

1504000052- 36630 
4632603851- 4263745751 6296000251 1373736163 16631 
8460002252- 1119689463- 1419169051 1167066163 38632 
1679999552 3760018851 1917211252 1769997051 36633 
I 146799853- 2279379552 1169232951 4216960052 38634 
83'  '523351 1077627652 1165679162 1041771552 38615 

COLlFCTIvF 
COFF 

STFAOY 

1 
2 

3 
4 

5 

COSINF SINF MAX PHI 

2480000052 38640 
209614 3851 4S1699276I 4979747051 6510390652 36641 

1961999552 5727111751- 2066012152 1719469553 38642 
1981999662 3306670851 2011366752 1154111551 38643 
9919990151- 2290926052 2496478362 2815130152 38644 
7821667161 I2I0325251- 7916732751 7024120652 38645 

STABILI2FR 
COFF 

STFAOY 
1 

2 , 
3 

COSINF 5 INF MAX PHI 
1464833350- 3B650 
2078718550 2190732051 2200572151 8457960652 38651 
B616613348- 14Q2452049- 1723133049 1200000651 38552 
1014002760- 8616686049- 1145969650 7126852052 38653 
4306362249 1492469249- 4559535449 8522311352 36564 
1071313348- 1013014250 1011070950 1812118352 38655 

I 
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HAPMON It" ANAl YMS 

p f PYLON              E'nsl T [rwi 
rorr rdSlNF 5 I N F MAY PHI 

srF«nv 41 7<)|6(.71,'l 18310 
i 6 7 3194 )?4B 917467504 7 6796156148 17774 15053 38 3 11 
? 171?06174')- 1777186748- 1714780849 909854155? 3831? 
i '781UI6747 ••811186747 119065104B 1499997157 38313 

4 U9681784e 7718525748- 79I767.-.548 734554135? 18314 
1 i6?'.3eo?4e- 658 7781146 1675715348 1553555757 38315 

R    A PYLON                POS!TION 
cnrr COSlNF 5INF MAX PHI 

■iTFAOY 76'inr)non49 38370 
i 717B?0804e- 6897171148 9954 746648 1361440553 18371 
? 72'.000174e- 374 7595749 1177537149 5l?9774?5? 1832? 
i ■)()0000 7'i48 1000005048 5810960948 1037175457 38373 
4 ??4991)n048- 4110196747 7791779348 477765985? 38374 
s 

L  r 

(.6 78??1848 

PYLON            POSIT[ON 

897,1096747- 6 738710448 704698105? 18375 

rnrr rnMNI 5 INF XAJ PHI 

SIFAOY I 4^0000049 38330 

1 94461^';'148 3411011748- 1005064349 34007 71653 38331 
? ?^t'4999?49 755A775749- 1597004649 1573370853 1833? 

T 1000001048- 111311 1147 1000 00104 8 5999997957 38133 

4 1 1
,4999904e 179904004B 1B07776148 115755455? 18334 

's 7461 ,>6 004 i - .■566990148- 7715(108948 499533675? 38335 

L   A PYLON            POSIIION 

rflfr '"OSINF 51NF MAX            Q PHI 
ITFAPv 4600416749 38340 

1 41 16'J?4'.48 5605017748 6954791748 537051855? 38341 

a 4015817749 8804591748 41 11718849 6lai;?975l 3834? 

i S08 31? 314 7 1049997848- 3097068648 931541035? 38343 '. 711666 5148- 7641181748 7'9103564e 1990914457 18344 

i 14761S0148 40S007154B- 4118509048 5797553757 38345 

OFO PITCH   L 1 N r 
rnrr 'Oe,INF 5INE .- .'<X PHI 

<;tFAry 190 lOflll^1- 38370 
i 42710?485?- 4567816857- 6717 1 '4057 7777I48751 38371 
? 649811086?- 7411879857 6911481857 798'18 7055? 3837? 
i 1067681553- 106758155 l- 1509791051 7499999857 18373 
4 .'3J087985.' 4B7376^757- 5151011157 739733365? 38374 
^ 1811 14685.'- 5410176751- 1890 799057 3933795457 38375 

WHIIF Pl TCH   1  INF. 
COFF C051NF MNF MA X PH] 

«.TFAHv 1871100051- 38380 
1 8417780051 71B537775? 7413145757 8149750157 38381 

? 340199735?- 8417761751- 3504593157 9694894657 3838? 
1 8747998557 8761996757 1703779153 144544715? 38383 
u 4859988151 6417790051- 9770014151 749999705? 38384 
«> 841 7785051- 71146 70857 7481 789457 719654115? 38385 

i 

i 

< 
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IBM TAB NO. 14b 

MANEUVER CONDITION NO. 38 - APPROACH AND FLARE 

REVOLUTION 2 
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PER  CfNT 

CHORO 

DELIA PRESSURE 

•,0 PER CENT RADIUS 

D  £  G R  E  E  S 

1120IK 30tll20H 60»! 1201»; 90M120IK 

f 

PER rfNT 
CHORD 

0 1193190051 
2351030051 
2912470051 

3017740051 
2491390051 
1473760051 

2526480051 
25264B0051 
1684320051 

2105400051 

2596660051 
2035220051 

1613020051 
125'.'.20051 
1363500051 

1436220051 

1345320051 
6726600050 

1199880051 

1236240051 
9453600050 

1054440051 
1199880051 
1145340051 

71,40000050 
5880000050 

7320000050 

6960000050 
6000000050 

3600000050 

6000000050 
5640000050 
4440000050 

4920000050 
6120000050 

5040000050 

3380300050 
2721800050 

3555900050 

2809600050 
2677900050 

1624 300050 

2634000050 
2897400050 

2151100050 

2370600050 
2809600050 

2370600050 

1390500050 
1112400050 
1606800050 

98S8000049 

1143300050 
6 798 000049 

9270000049 

1205100050 
1081500050 

8652000049 

1266900050 
1143300050 

55 
DELIA 
Pi R  CFNI 

PRESSURE 
RADIUS 

K i i20)p; 
D        F   G 
30»I120IK 

R  E  E  5 
60*1 120IIC 90tll20l< 

5760000051 

4193280051 

5253120051 

3363300051 

2454300051 

3090600051 

2456300051 
1965040051 
2315940051 

1920240051 
1564640051 

1706880051 

1768800051 
1491600051 

1663200051 

5779400050 
4639800050 
520960OO,'O 

2189400050 

1735500050 

1762200050 

5253120051 

4377600051 

2718720051 

3045150051 

2499750051 

1590750051 

2315940051 
2035220051 
1333420051 

1706880051 
1529080051 

1031240051 

1636800051 
1465200051 
1108800051 

4965400050 

4395600050 
3500200050 

1655400050 
1682100050 

1361700050 

4055040051 

3962880051 

3502080051 

2317950051 

2227050051 

1999800051 

1929950051 
1789590051 
1614140051 

1457960051 
1351280051 

1280160051 

1399200051 
1320000051 

1267200051 

4314200050 

4110700050 
3907200050 

1655400050 

1628700050 
1521900050 

3087360051 

4055040051 

4008960051 

1954350051 

2408850051 

2317950051 

1614140051 
1929950051 
1789590051 

1315720051 
1457960051 

1351280051 

1359600051 

1425600051 
1372800051 

3907200050 

4639800050 
4232800050 

144I8OO050 
1762200050 
1655400050 

( 

DELI« 

PER  CENT 
PRESSURE 
RADIUS 

PEP  CENT 

CHORD 
0   E   G 

30>lIPOIK 

R  E  E  5 

60<1 12011; 

7641540051 

6792480051 
7028330051 

4703070051 

4152260051 
4364110051 

2954640051 
2613720051 
2642130051 

2927830051 
2668730051 

2668730051 

1818240051 

1619370051 
1619370051 

8397100050 

7179200050 
7435600050 

3905000050 

3656500050 
3869500050 

7075500051 

6273610051 
6792480051 

4237000051 

3855670051 
4025150051 

2698950051 
2272800051 
2642130051 

2720550051 
2331900051 

2539180051 

1647780051 

1477320051 
1562550051 

7051000050 
64 74100050 
7884 300050 

3514500050 

3406000050 
3940500050 

4198130051 

5471720051 
4575490051 

2754050051 

3728560051 
2965900051 

1392090051 
1931880051 
1534140051 

1684150051 
2020960051 

1710060051 

8238900050 

1250040051 
9659400050 

4935700060 
5697200050 
4871600050 

2604500050 

3266000050 
2875500050 

7217010051 

6064930051 
5696250051 

4575960051 

3770930051 
3516710051 

2670540051 
2187570051 
2130750051 

2746460051 
2226260051 

2202350051 

1761420051 

1392090051 
1363680051 

7820200050 

7243300050 
6666400050 

3976000050 
3727500050 
3479000050 
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» 
Pffl  rFNT 
CHORD 

DELIA 
PCR  CFNI 

0       E       0 
TO» I UOK 

PRESSURE 
BADruS 

R     E     E     S 
60K 120IK 

D 

0 8381990051 
7386110051 
84(1 "1980051 

7386110051 
7137140051 
9792820051 

2987640051 
6058270051 
3900530051 

8796940051 
6805180051 
6639200051 

764 451.0051 
7022310051 
7466760051 

7022310051 
6488970051 
9155670051 

2755590051 
5422290051 
3466710051 

6977890051 
6133410051 
5955630051 

5616180051 
5136750051 
520524006! 

5205240051 
47.94 300051 
£,095610051 

205470Ü051 
3972420051 
253413Ü051 

6369570051 
4451650051 
4314870051 

3961800051 
3(50300051 
3935500051 

3518800051 
3133600051 
4676 30005 1 

1157500051 
2824300051 
1666800051 

4722600051 
3194700051 
3055800051 

3431400051 
3333360051 
3235320051 

3039240051 
2941200051 
4019640051 

7843200050 
2451000051 
14 70600051 

4117680051 
2745120051 
2647080051 

1004410051 
2850900051 
2960550051 

2719320051 
26 31600051 
33 11430051 

1403520051 • 
2280720051 
1622820051 

3355290051 
2521950051 
2434230051 

1926750051 
1871700051 
2036850051 

1633150051 
1669850051 
2146950051 

7990500050 
1523050051 
1009250051 

2110250051 
1761600051 
1614600051 

7711200050 
6568800050 
8187200050 

5902400050 
5807200050 
9520000050 

2169600050 
5236000050 
4093600050 

7616000050 
6566800050 
6092600050 

2844000050 
1990800050 
3412B0O05O 

1327200050 
1516800050 
4266 000050 

6636000049- 
1611600050 
9480000049 

2749200050 
2559600050 
2065600050 

U86000049 
6601000049- 
1886000049 

1414500050- 
8487000049- 
8487000049 

1686000050r 
1037300050- 
8467000049- 

5658000049- 
2829000049- 
2829000049- 

l> 

I 
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PFS    riNi 
r HORn 

Dri I» 
PFR     rfni 

PR! S.SIWI 
RAH I US 

R    F     r    ', 

iiuaaBBoo'ii 
8Ti97800'il 70106800^1 

10'>«?00O'>? 

nB6?'iOOrjl 
b(>6fcöfc0ülil 
I'JISHOO'JI 

(i6?9620051 
7'jl3?J0O5l 
7l9'>7fcOO')l 

r.?r.36')00,)l 
^?S16900'il 
«.aesoioosi 

^OB^OOOM 37789700^1 
210'.2'j00,il 

f>4519000M 
1|T)1990051 
•19633100'Jl 

«bl'iJtOO'il 
4'i969?00'il 
'iB'.mOO'il 

H'. 19000 SI 
I.1I.19000S1 
sssi9eoosi 

2]101200S1 
T.iie60osi 
??48<i600Sl 

S7069600S1 
T!OS220051 
1(>6aS400Sl 

3n7fBoosi 
PSillbOOSl 
1117?U00S1 

^amtoosi 
2f,i.7onoosi 
HllliOOOSI 

1S196200S1 
21S68 800S1 
1666t800Sl 

muooosi 
24S10000S1 
21529600S1 

177J9200S1 
lSSS6fl00Sl 
18S20O00S1 

UBKiOOOVl 
12961.0O0S1 

207<.2I.00S1 

S926'.000Sn 
1 1/.B2<.00S1 

8S192000S0 

20001600S1 
1133'. 40051 
12S93600S1 

671.Ö6000SO 
S2672000SO 
721.21.OOOS0 

"i 77340OOSO 
'.773(.OOOSO 
BBBS'.aOOSO 

27982000S0 
4279600050 
37eSB000SC 

64191.00050 
S431B00050 
52672000SO 

1 327S0OOSn- 
17700000^0- 
1770000049- 

3i86nonnso- 
2 3a9sooosn- 
619S000049 

3flossoonso- 
1S93O00OS0- 
17700000S0- 

2301000050- 
9735000049- 
1327500050- 

PFR    rF N r 
CHOR'. 

PRFSSURF 
RADIUS 

R     F      E      5 
60tl 120K 

0 6922B0O0S1 5384400051 3846000051 7115100051 
1 66343S00S1 5961 100051 49036500S1 5576700051 

? 7 78815005 1 8461200051 50959S0051 5672860051 

n 55S0O2OOS1 4S931200S1 31' 7770051 5637090051 

1 5262950051 46B8B10051 3827600051 4306050051 
2 6028470051 6124160051 3731910051 44974 30051 

0 1894620051 3 168 320051 231S7200S1 3789360051 
1 35788400S1 3263060051 2526240051 2947280051 

2 3-894620051 4 315 66005 1 2736760051 3052540051 

0 2422850051 20'l0450051 1443400051 262905005 1 
1 23197S00S1 2010450051 1752700051 2010450051 

n 
.1 
2 

27321S00S1 30414-0051 17011S00S1 2010450051 

i 

5172600050 3495000050 
4753200050 4753200050 
6710400050        1129800050 

43S000004B- 
4350000049 

565SOU0049- 

56S5000049 

2656200050 5172600050 
47S3200050 54S220OOSO 
4194000050 4753200050 

3915000049- 4350000048- 
2610000049 4785000049 
1740000049 1740000049 

I 

436 
< 



t 
COEF 
STEADY 

1 
2 

1 
4 
5 

rofE 
STEADY 

1 

2 
3 

HARMONIC ANALYSIS 

LOADING 40 PER  CENT RADIUS 
COSINE SINE MAX PHI 
9U0201751 97038100 
19/.72«83'.') 6630523250 6633381950 8831 71)2452 97038101 
1'.50329551 1051796B51 1791572551 179750435? 97038102 

1121607251 3699770049 1122217251 6297640450 97038103 
'|2<,6776050- 2369316250- 4862999650 5228939152 97038104 

1044318350 5833477550 

HAftMONIC 

5926218150 

ANALYSIS 

1697006852 97038105 

LOADING 65 PEB  CENI RADIUS 

COSINE SINE MAX PHI 
163463405? 97038200 
7443090050 595440J350 9531763150 3865948752 97038201 
1936560651 1164003251 2259462651 155043495? 9/038202 
2106611551 3384456750 2133625451 3042359151 97038203 
8247480550- 2085960050- 8507183150 4854841252 97038204 

2430661750 8601851750 8938678350 1464421552 97038205 

COEF 

STEADY 

HARMONIC ANALYSIS 

LOADING 75 PER  CENT RADIUS 

COSINE SINE MAX PHI 
22318J6852 97038300 

1136300049- 3627338350 3629114550 9179268762 9703B301 
2467571)350 4505713350 5137158350 306462245? 97038302 
4354121351 3749643360 4370236851 1640667851 97038303 
2127781251 5917573350 2208536651 3885446061 97038304 

4887136060- 8767170050 1003729851 236273744? 97038305 

I 
COEF 

STEADY 

1 
2 
1 

4 

6 

HARMONIC ANALYSIS 

LOADING 86 PER  CENT RADIUS 

COSINE SINE MAX PHI 
?15749B462 97038400 

1214080561- 8166223350- 1463169051 2139258253 97038401 
1139428051- 2510550049 1139704651 6936889262 97038402 

6070685061 6717280050 6097647661 I7933B715I 97036403 
4270977551 46?6036050 4298 167251 1611712761 97038404 

1142804251- 7883630060 1368350751 ?908003352 97036406 

COEF 
STEADY 

I 
COEF 

STEADY 

1 
2 
3 
4 

5 

BLADE 

HARMONIC ANALYSIS 

LOADING 90 PER  CENT RADIUS 

COSINE SINE MAX PHI 
236200485? 97038600 

1429912051- 1156563051- IB39099351 2189671653 97038501 
183a956?61- 2813916750 1860 360551 8565012752 97038502 

6B347I376I 7061131750 6671092151 1966153051 97036603 
4763938851 1944328350 476^9n?51 6865132050 97038504 

1072833251- 6524216750 1?56637351 2973899662 97038606 

HARMONIC ANALYSIS 

LOADING 95 PER  CENI RADIUS 
COSINE SINE MAX PHI 
1792446852 97038600 
5344710050- 1509319551- 1601167351 2505002453 97036601 
1709524861- 1199700060- 1713729251 920071456? 9703860? 
357784 3051 5666376750 36?2435561 ?999B07551 97036603 
2066B15751 2143315060- 2097793661 885339665? 97038604 

1910253350- 4116171760 4537834050 2297906252 97038605 

> 
437 



RED  BLADE 

COEI-' 

STEADY 

1 

2 
1 

COEF 

STEADY 

1 

2 

CDEF 

STEADY 
1 

2 

COEF 

STEADY 

1 
2 
3 

i. 
i 

CHEF 
STEADY 

1 

2 
3 

RED  BLADE 

COEF 

STEADY 

1 

? 
1 

4 
! 

RED BLADE 

COEF 

STEADY 
1 

2 
3 

5 

RED  BLADE 

COEF 

STEADY 
1 
2 
3 

4 
5 

HARMONIC ANALYSIS 

BENDING 15 PER  CENT RADIUS 

COSINE SINF MAX PHI 
6903366754- 97038210 
3466920054 1156941054- 3654 866254 3415457153 97038211 
2027667354 7024042353 2145881354 9553299061 97038212 
2027666354 1016666748- 2027666351' 1199999963 97038213 
1419365754 3512028853- 1462170554 8652552052 97038214 
2413310254 4217760054- 4946424754 5984039452 97038215 

BENDING 28 PER  CENT RADIUS 

COSINE SINE MAX PHI 
8317083353- 97038220 
1008905854 5268551553- 1138186054 3324262453 97036221 
3532995053 -.35696 12253- 5022368553 1573623163 97038222 
1059900354 5888300052 1061534654 1069937151 97038223 
1177671553- 1529B35053- 1930623053 5810270552 97038224 

1110892954 2770611254- 2985024254 5836972152 97038226 

BENDING 36 PER  CENT RADIUS 

COSINE SINE MAX PHI 
1577375054- 97038230 
4608516253 3696554253- 5907870653 3212664263 97038231 
6549965252 2268986553- 2361635053 1430610253 97038232 
7860001753 9824961052 7921169553 2374995651 97038233 
3275003853- 1134491753 3465937253 4022336162 97038234 
9146472863 2184844254- 2368570054 6854315662 97038236 

BENDING 45 PER  CENT RADIUS 

COSINE SINE MAX PHI 
131730005'.- 97038240 

3819782252 4198120753- 4215462553 2751989163 97038241 
4623002753- 1075602953- 4746480453 9654880952 97038242 

6624001053 262200305 3- 7124064153 1128015653 97038243 

3243004353- 155364925J 3595956553 3860049852 9703824* 
8600155552 ,!2085B7754- 

HARMON1C 

1211643754 

ANALYSIS 

5481404852 97038246 

BENDING. 60 PER  CENT RADIUS 

COSINE SINE MAX PHI 
281986005-- 97038260 
7213e62Sf1- 6433426353- 9665856953 2217270453 97038251 
1393006154- 5085185053- 1482921854 1000273453 97038262 
1124396753 2498666853- 2740000753 9807589752 97038253 
2061401853- 2272103353 3067870753 3305409852 97038254 
1002693654- 1780235254 2043191654 2367796252 97038255 

3FNDING 65 PER  CENT RADIUS 

COSINE SINE MAX PHI 
3261U5054- 97038260 
9074419753- 7620959053- 1185006854 2200245253 9703826! 
1535956854- 5949320053- 1647151354 100586605i 97038262 
1296111052 4536582353- 4538433453 905455015? 97038263 
4860626353- 3367533352 4872277853 4400919562 97036264 
1244194554- 2874846754 3132533154 2268046152 97038265 

BENDING 60 PER  CENT RADIUS 

COSINE SINE MAX PHI 
4047341754- 97038270 
3419731853 5944590353- 6858040553 2999104463 97038271 
1298690354- 8017665053- 1526245754 1068448853 97038272 
6043426753- 2700245553- 6619239553 6802614252 97038273 
9000830253- 6681371752 9025594253 4393867352 97038274 

9720306753- 4104782554 4218303354 2066449952 97038275 

BENDING 92.5 PER  CENT RADIUS 

COSINE SINE MAX PHI 
2096250054- 97038280 
4098089353 9480726752- 4206326053 3469740653 97038281 
3166659253- 4113621753- 5191301753 1162055053 97038282 
4591672353- 9499978352- 4688917953 6389644J52 97038283 

5224997853- 1000000047- 5224997853 4500000462 97038284 

3306419753- 1852306554 1881585454 2002417452 97038286 

i 
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I 
WH.  BLADE 
COEF 

STEADY 
1 
2 
1 
4 

15 O/O  R 
COSINE 

863220835'!- 
330098985V- 
1664 64385'! 
3292501754- 
4207082253 

SINE MAX PHI 

2917984)53 3313861854 1749483453 
792052J353 1843360954 1272342952 
3292505053- 3308923254 6190353552 
3168283352- 4218995353 8892332052 

3174260554-     4537198754 5537337154 2499533952 

97038410 
97038411 
97038412 
97038413 
97038414 
97038415 

WH,     BLADE 
COEF 

STEADY 
1 
2 
3 

2   0/0     R 
COSINE 

2048366753- 
8092696553-' 
4436935653 
1387167054- 

.3606631553- 
. 1049533054- 

5!NE 

5728312552 
4805287853- 
5548692252 
4806286052- 
2411873254 

MAX 

8112944853 
6541784153 
1388276354 
3638502353 
2630333054 

PHI 

1759511553 
1663652763 
5923646352 
4689727552. 
2270328062 

97038^20 
97038421 
97038422 
97038423 
97038424 
97038435- 

I 

I 

» 
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HARMONIC ANALYSIS 

RED BLAUE CHORD      BEND INC, 15 PER  CENT RADIUS 

COEF 
STEADY 

1 
2 
3 
4 
5 

COSINE 
4132333355 
3422793355 

2000000048- 
7635829354- 
4491690051 
2337095354- 

SINE 

5369551854- 
7779785053 
1347508254 
4666666748 

941205725i 

MAX 

3464655155 
7779785053 
7753816354 

4491690053 
9697877954 

PHI 

3510843253 
45OO007752 
5666398752 
1488194347 

2078900152 

97038110 
97038111 
97038112 
97038113 
97038114 

97038115 

»FD BLADE CHORD       BENDING 28 PER  CENT RADIUS 

COEF 
STEADY 

1 

1 
4 

5 

COSINE 
4224875255 

2837100555 

2208122054 
3827413054- 
1619288554- 

6958320053- 

SINE 

1(068987354- 

2549760053- 
1177674354 
1784811054 
6129906854 

MAX 

2866130855 

2222794554 
4004498354 

2409905754 
6169273854 

PHI 

3518382653 

1767065653 
5429905252 
3305405652 

1929523452 

97038120 

97038121 

97038122 
97038123 
97038124 

97038125 

RED BLAOF CHORD       BEND 1 NO 60 PER  CENT RADIUS 

COEF 
STEADY 

1 

2 
3 

4 

COSINE 
2283560455 
9708993054 
2648159554 

6140688353 

9594775053- 
2695931753 

SINK 

1435083754- 

5982726753- 
I6I19292S4 

7312233353 
6373886753- 

MAX 

9814479654 
2714899454 
1724932754 

1206351854 

6920583853 

FHI 

3615920153 

1736347253 
230'B50552 

3567219252 
5858533652 

97038130 
97038131 

97038132 
97038133 
97038134 

97038135 

RED  flLAOE CHORD       BENDING 80 PER  CENI RADIUS 

COEF 

STEADY 
1 
2 
3 
4 
5 

COSINE 
1524717955 
2113006754 

7839148353 
9407015053 

7839050052- 
4667793353- 

SINE. 

2848718253- 
1357783353- 
1175876754 

5431148353 
4206513253- 

MAX 

2132123254 

7955867153 
1505857054 

5487429253 
6283553753 

PHI 

3523217853 
1750867853 
1711339652 

?455326952 . 
4440489852 

97038140 
97038141 
97038142 
97038143 

97038144 
97038145 

MH.  BLAOF 
COEF 

STEADY 

1 
2 
i 

4 
5 

CHORD REND   15 0/0  R 
COSINE 
4100250055 
3197446755- 

2733509254- 
6560405054 

2731495354- 
4639476554 

5INE 

4415425254 ■ 
2840733854- 
1822332254- 

1156406753 
1389155055- 

MAX 

3227789555 

3942314254 
6808801854 

2751658754 
1464581555 

PHI 

1721376353 

1130510053 
1148253053 

4335328752 
5769364252 

97038430 
97038431 

97038432 
97038433 

■ 97038434 
97038435 

KH.  BLADE 
rOEF 

STEADY 
1 

CHORD BEND  28 0/0 R 
COSINE 
4235117555 
5515967755- 
15i9(.e2554- 

4559054554 
5998705053- 
4763935254 

S1NE 

1626786254 

1039011854- 

3359297854-, 
6234050051- 
8425779554- 

MA.! 

2541971555 

1874074454 

5663025754 
B651464753 
9679299554 

PHI 

1 7 I 797^351 
97038440 
97C3S441 

2 

3 
4 

5 

1068351f53 

1078719053 
5652554352 
5969676252 

97038442 

97038443 
97038444 
97038445 

HARMONIC ANALYSIS 

RED BLADE TORSION 15 0/0  R 
COEF COSINE SINE MAX PHI 

STEADY 4427423354- 97018350 
1406506853- 1406512053- 1989104753 2250001153 97038351 
7207423753- 3566754353 6041664653 7683524052 97038352 
8237071253- 41 18536051- 9209325853 6685502052 97038353 
«118534253 5150127253 6751754253 1310272052 97038354 
1768658352 1768661752 5129690052, 9000005151 97038355 

RED BLADE TORSION 50 0/0  R 
COEF COSINE SINE MAX PHI 

STEADY 1477220054- 97038.360 
1022284353- 1847705753- 2111653853 2410454753 97038361 

9509982352- 1098116752 9573172052 8670662152 97038362 
2916401253- 1268001351- 3180129453 6783286452 97038363 
6340095051- 1098105052 1267991652 3000018152 97038364 
5150798352 3604697253- 3641311453 5562640452 97038365 
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• RED     BLADE 
COEF 

STEADY 
1 
2 
1 
"i 
5 

PITCH POSITION 
COSINT 

146U9745J 
31992246751 

2911553349 
3105883350 
9707016748 
H30393350 

SINE 

69013278,>0- 
2B57671750- 
5B236667H9 

50434 56749 
4956038349 

MAX 

2108395251 
2672664650 
3160009850 
5136031349 
1513766350 

PHI 

3408934453 
1379085753 
3539965551 
19/7641752 
3821326651 

97038510 
97038511 
97038512 
97036513 
97036514 
97036515 

RED BLADE 
COEF 
STEADY 

1 
2 
1 

POSITION 
COSINE 
3546666750- 
2206220751- 
6666656049- 
1418665450- 
7093341749- 
150312B55O- 

2055577051- 
3071493349- 
1418665850- 
1166666744 
3709102750 

MAX 

3016891751 
9363586549 
2006296150 
7093341749' 
4002104250 

PHI 

2229496953 
9955326652 
7500000452 
4499997652 
2241209052 

97038520 
97036521 
970385,'2 
97038523 
97036524 
97038525 

VERTICAL 
CCiFF 

STEADY 
1 
2 
3 ' 
4 

.  5 

ACCEL 
COSINE 

■ 1049227551 
1-464460749 
6597633346- 
1625986749- 
6597445046- 
5605600047 

SINE 

2709796748- 
6065210049 
1725490049- 
1494317249- 
1150001049- 

MAX   ' 

1489320349 
6100968449 
.2513006849 
1633476949 
11-51465549 

PHI 

3495167353 
4610406752 
7445448052 
6154461252 
5457600752 

97036530 
97036531 
97038532 
97038533 
97038534 
97038535 

• 

FORE- AFT 
COEF 

STEADY 
' I 

2 
3 
4 
5 

ACCEL 
COSINE 
5949000049- 
6634503549 
1101663249- 
4516832549. 
1652459049- 
3390662749 

SINE 

3413040548 
1125604250 
7'1165574e 
3434656349 
2311370046- 

MAX 

6643276749 
11M181550 
45B2190749 
3811511149 
3398531-749 

PHI 

2944916451 
4779445452 
3229592051 
2692334452 
7122005352 

■970385-40 
97038541 
97038542 
97038543 
97038544 
97038545 

• 

LATERAL 
COEF 

STEADY 
■' I ■ 

2 
3 

LIFT  LINK 
COEF 

STFADY 
1 
2 

-.3 
4 
•> 

RIGHT 
COEF 

STEADY. 
1 
2 
3 
4 
6 

LEFT 
COEF 

STEADY 
1. . 
2 
3 

CYCLIC 

COSINE - SINE MAX CHI 
1602666749 97038550 
1400244749 2706173648 1426155349 109383765'2 97038551 
5236998849 1853871549 5557332649 9743415051 97038552 
1126666349 4506663348 1213456749 7267133751 97038553 
3323667349- 1658728049 3714565249 ,3636945052 97036654 
160910964.8- 8560515848 . 6710434346 2012912162 97036555 

COSINF SINE _ MAX ■ PHI 
5169752654 97036610 
4527911752 7266566352- 6563531352 3019206053 97036611 
2313695553 6997095052 2482657653 1062376152 97038512 
5666646752- 4722200052- 7376317452 7326851452 97038613 
1652769853 2699123353- 3164 961553 7537023652 97036614 
1019'452053-' -2546401752 , 1050773053 3319611052 97038615 

LOAD . 
COSINE SINE MAX PHI 

97036620 
9471104551- 2240886052 243^816752 1129113453 97036621 
7626666652 1801333352 7836507452 6644541851 97038622 
6933329051 1666666745- 6933329051 1200000053 97038623 
4160002652 1140644153 1214323553 1749149852 97036624 
2537779051 1608902551-' 3004811151 6552521952 97036625 

LOAD . 
COSINE SINE MAX ■ PHI 

5264 000052- 97038630 
3746501352- 2104876552 4297296652 1506716653 97036631 
9586001752- 8791889852- 1300673253 1112599153 97038632 
3759995351 1127999852- 1189016152 9614497752 97036633 
8836000352- 1628127752- 6984748252 4761006652 97036634 
1141497952- 1511252751 1151456352 3449167152 97038636 

COLLECTIVE 
' COfF 
STEADY 

1 
2 
3 

COSINE 
8266666751- 
5403009651 
9920001051 
1322666752 
1322666552 
1113032162 

, SINF 

1210323551 
1145463052 
3306670651- 
5727313351 
4516989261- 

MAX 

6536912051 
1516305162 
1363373752 
1441342462 
1201196262 

PHI 

1262633662 
24653J0252 
1153212453 
6653305451 
6756226952 

97038640 
97038641 
97036642 
97038643 
97038644 
97036645 

STABILIZER 
COEF 

STEADY 
1 
2 
3 
4 
5 

COSINE 
1376666750- 
2101807560 
1723330749- 
6616700049- 
1723303349- 
3108661749 

SINE 

2812656351 
1666666743 
5170023349- 
2333333344- 
1859437250 

MAX 

2820498451 
1723330749 
1004671460 
1723303349 
1686243950 

PHI 

6572641652 
8999997652 
7032125952 
4500019452 
1610177952 

97036650 
97036651 
97038652 
97038653 
97038664 
97038655 

441 



HARMONIC ANALYSIS 

B F PYLON POSITION 
COEF COSINE SINE MAX PHI 
5Tf*Dr 3146666749 97039310 

1 3555761746- 1540874548 3875272248 1565707153 97038311 
i 4252916349- 1405126349 4479026349 80B5845252 97036312 

3 4916590047- 4916635847- 6953140747 7500009052 97038313 
« 4670836748 8941709748- 1008815649 7439524752 97038314 
5 1862563748- 2392465548 3025869048 2556035652 97038315 

R A PYLON POSITION 
COEF COSINE SINE MAX PHI 

STfADY 9650000049 97036320 
1 8214105048- 3299052848 8851851248 1581180053 97038321 
2 3250008548- 2901185349 2919332449 4819691552 97036322 
3 9999893347- 1000005048 I41420964B 4499985452 97036323 
4 4249996848- 1342338449- 1408011649 6310790452 97036324 
5 1285879348- 7009726747 1464530148 3028076752 97038?25 

L F PYLON POSITION 
COEF COSINE SINE MAX PHI 

STEADY 4500000048 97036330 
1 1092820549 8660263347- 1096246649 3554689653 97038331 
2 3149999249 2251666249- 3872014549 1622211353 97036332 
3 9999961747 5999997248- 6082759148 9315409852 97038333 
1 7499999748 8660255248 1145644049 1227665252 97036334 
5 2928205348- B6601S6747 3053583948 3270487752 97038335 

L A PYLON POSITION 
COEF COSINE SINE MAX PHI 

STEADY 7091250049 97036340 
1 3490232848 2932032248- 4558348248 3199674653 97038341 

2 5566248549 5722983348 5595591749 2935142551 97036342 
3 152499 7848- 3049996748- 3409999748 6114496652 97036343 
t 3812502348- 48425IB848- 6163210448 579466835? 97038344 

5 2609776748 4692954748- 5369800646 5961573452 97038346 

RED PITCH LINK 
COEF COSINE SINE MAX PHI 

STEADY 1926291753- 97038370 
1 6929175552- 5909795352- 9107093652 2204603953 97038371 
2 8819164052- 8039598351 8855732952 8739564252 97036372 
3 1067583553- 1021166853- 1477334153 7457566062 97038373 
t 464164 9051 2411881852- 2456139852 7022334152 97038374 
5 4974968351- 4301875752- 4330547152 5268065152 97038375 

WHITE PITCH LINK 
COEF COSINE SINE MAX PHI 

STEADY U225O0053- 97038360 
1 5554107752 7224885752 9113017352 5244683252 97038381 
2 2186996552- 1262665252- 2525327152 1050000253 9703S382 
3 8747997552 9233997552 1271983453 1561605262 97038303 
4 2187001052- 2104443852- 3035071252 5597447662 97038384 
5 1180107052- 6383112752 6491285052 2009491052 97038385 

i 
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HARMON1C    . ANALYSIS 
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1761231854- 

SINE 

7125426753- 
5275814253- 
4147735353 

2132776753- 
3732609854 

MAX ■ 

7198759653 
2083443554 
1287067054 

3875341053 

4177764754 

PHI 

7781574653 
973347435? 
5373337357 
534714445? 
7305205652 

195038260 
195038261 
195038262 
195038263 
195038764 

195038765 

PER     CENT        RADIUS 

COFF 
STFAFJY 

1 
7 
3 

4 
5 

COSINE 
3931616754- 

7177757753 
7089477754- 
7070192754- 

5079205353- 
2120758754- 

51NE 

5957584053- 
1006676753- 
9643753553 

1002705353 
425'I88?354 

MAX 

6338271553 
2110998654 
2283794154 

6951825863 
4758593854 

PHI 

2900908053 
9409414957 
516740295? 

4797777957 
7379373457 

195038770 
195038271 

196038272 
195038273 

196038274 
195038275 

COFF 

STFADY 
! 
7 
3 
4 

5 

COSINE 
1953760054- 

4973250052 
6729160053- 
9975003353- 
5462498853- 
1047232454- 

SINF 

2776480753- 
1734087753- 
3166668753 

1214085353 

177931406'. 

MAX 

2771466553 

6841386253 
1046558554 
5600166153 

2071688154 

PHI 

2803374253 

9519611352 
5412914152 

4181737152 

?4?3962652 

195038280 
196038281 

19503828? 
195038283 
195038284 

196038285 

4 

(.OFF 

STFADY 

1 
7 

3 

COSINE 
6948750063- 
4818441853- 
5240001753- 
1637496863- 

7204996763- 
133314156.. 

SINE 

6182060761- 

4537972763- 
65'.9999363 . 

2268965263 
7660291764- 

MAX 

7076097463 
6931869453 

6751684063 

7653824563 
7886677854 

PHI 

7770823553 
1104467053 

3467874157 

4067995952 
5950189767 

195038230 
195038231 
196038732 
195038733 

195038234 
195038236 

PER  CFNI   RADIUS 
i 
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I WH.      PI ADE BFAM      Rf Uli 15   0/0      R 
COEF C05INF                     SINE                   MAX PHI 

STFADV '117508115'.- 1950161.10 
I 521'. 31505'.- '.i'1'.Ü'.5?5'3- 5211507051. lfl'.6'.22353 195018'.11 
? 25'i25i.135'. '.752315051 25«6575?5'. 529311,91.51 195038412 
1 5487515553- 7682501153- 91.'. I Oöl 753 78151.08552 195038411 
4 1717707854 8554168151- 1936844454 6344761952 195038414 
5 1919403754- 8764402754 8972115954 2047055152 195018415 

WH.      flLADF BFAM      HFNO 2   0/0      R 
COEF C051NF                       StNF                     MAX PHI 

STEAÜ» 1696981351 195038420 
1 8806201751- 1744990753 8977426253 1667917653 195038421 
2 . 4161535252 1681850)53- 1732571653 1419490053 195018422 
3 5548611752 5826097253- 5852459351 9181142852 195018421 
4 1190463753- 2402662152 3199517853 4392313752 195018424 
5 1505304954- 4403151054 4651151764 217''4e0452 195033425 

1 
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HARMONIC ANAL YS1 S 

RED     BLADE            CHORD BENDINCi 15 PFR      CENT RADIUS 

COEF 
STEADY 

1 
? 
3                          '      ■        '    . 

It 

5           ■                * 

COSINE 
'.2e9Si11755 

' 3466097555 
6737536753- 
539000 1754 
3817916054- 
5015965054- 

SINE 

2181868353- 
1944949354- 
2245825754- 
2722934054 
1686736255 

MAX 

34 66 1864 5 5 
2058 342054 
5839165354 
4689440654 
1759738155 

PHI 

3595897553 
1254466553 
1124600753 
3612569552 
2131225452 

195038110 
195038111 
\95038112 
195038113 
195036114 
195036115 

BED     BlAM            CHORD • BEIJDIMÖ 28 PER     CENT RADIUS 

COEF 
STEADY 

1                          ■•■■,. 

? 
3 
it 

5.                          . 

COS!« 
■ 4?ee,B0B355 
J97930T5^ 
4*162100^.3 
29»»1690?.(> 
36e02Cie,654- 
18234«0?5(>- 

SINE 

691696005} 
2549730053- 
3532992854- 
2294756054 
1344031255 

MAX 

2980110355 
5099415153 
4598931354 
4337029754 
1356344655 

RHl 

1329978351 
1649996553 
1032685553 
3701370452 
1954525852 

195038120 
195036121 
195038122 
19503812) 
195036124 
195036126 

RED     BLADE            CHORD SENomc. 60 PER     CENT RADIJ5 

COEF 
STEADY 

1 
? 
1 
4 ■ 

5 

COSINE 
2130043855 
1167879355 
2U0862054 
1304892554 
2417886054- 
2705295554 

SINE 

5319968353 
3323726753 
1995713254- 
5982743353 
6913565554 

MAX 

1189070055 
2136859354 
2384452954 
2490804154 
7424015954 

PHI 

2564302551 
4474133851 
1010595353 
4152551552 
1372509452 

195036130 
196038131 
195036132 
195036133 
195036134 
195038135 

RED     BLADE            CHORD BENDING 80 PfR     CENT RADIUS 

COEF 
STEADY 

1 
2 
3 
<• 
5 

COSINE 
1367934655 
3920889054 
1136677854 
1097484254 

744720075-3- 
3906556753 

SINE 

2779405353 
7467808353 
8623066753- 
6789066752 
2857726354 

MAX 

3930727954 
1360043454 
1395 72365,-. 
74 78082153 
2884306354 

PHI 

4054750251 
1665216652 
1072809553 
4369779152 
1644316652 

195038140 
196038141 
195030142 
195038143 
195038144 
195038146 

WH.      BLADE         CHORD   BEND 
C3EF 

STFADY 
1 
2 
3 
u 
5 

15   0/0      R 
COSINE 

4045580055 
3590860355- 
7289406553- 
328019335'.- 
1093392554- 
6386808954 

SINE 

7716842253- 
1B93B22254- 
5467001854 
2583333348 
1781611055- 

MA X 

35916B9455 
2029265154 
6375560954 
1093392554 
1892630755 

PHi 

1812311153 
1244740353 
4032123552 
4499996752 
5794440352 

195036430 
195038431 
195038432 
196033433 
196038434 
196038436 

WH.      BLADE        CHORD   BFND 
COFF 

STFADY 
1 
2 
3 

ii 

S 

28   0/0     B 
COSINF 

4139137555 
2835823855- 
1439692254 
2639443854- 
2159544054- 
3643393554 

SINF 

1373708854- 

4156039353- 
3359302254 
831214 1753 
1758233555- 

MAX 

2639149155 
1498479354 
4272186254 
2313989554 
1795 565855 

PHI 

1627733153 
1719469453 
4271905052 
3973704052 
5634141652 

195036440 
196038441 

195036442 
195038443 
195038444 
195036446 

HARMONIC ANALYSIS 

RED  BlADF TORSION 15  n/o    R 
COFF COSINF SINE MAX PHI 

STEADY 5765946754- 196038350 
1 1645431663 2849976253- 3290869363 2999999453 195038351 
2 4633341753- 267506655) 5350124953 7499997552 195038352 
3 2059260853 5633333347- 2059260853 1199999553 195038353 
4 5652968753- 8916933352- 5732761853 4723707962 195038354 
5 3704710653- 6416729753- 7409406353 4799998852 195038355 

RED BLADE T OH SI ON 50   0/0     R 
COEF COSINE S1NE MAX PHI 

STEADY 1508920054- 196038360 
1 617012C052 2769281353- 2837185753 2826606753 195036361 

2 6339788351- 7686841752 7712941352 4736742662 195038362 
3 2536010052- 1014398553 1045618453 3467877352 195038353 
4 6974013352- 1098135052- 7059940752 4723709652 195038364 
5 3973830052 4965521263- 4981396853 6491510952 196036365 

c 

c 
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> RfO     RLADf 
rofF 

siFAny 
I 
2 

1 

4 

POSIIION 
rosmr 

1 ■.ir'i.nflB'..' 
16'>tl?MI1')l 
b IV<*1 It /'.''- 

«.HSiOl 171.9 
9! HO'.ll H9- 

SINI 

I'M/61 r^il- 
.'IS"-.'.'!! 7'i0- 
l^tOVBHIV 
I 176761140- 
1 I 1 W1?7'>0 

,78a(,o'/(.,'0 

l?72er/6',')0 
|ii,iD»77H>0 

rml 

II I/VIS?', 1 
l,?h1(.*»ü,'M 
7<.')9■yV9e,J., 

I ll02901,i? 
^».81 j IMi," 

|9*0H5I0 
19'Ü IBSI 1 
IQSOIBil^ 

I9S0185U 
^SOlB^lb 

«FD      BLADf 
roFF 

StFAOV 

1 

? 

ens ITION 
insiHf 

2 Ut> i960*)0- 
7091116649- 
l9S0(.6'i^0- 
177111 1749 
12." 194 ll'jp- 

' INF 

?;6!>8107il- 
1071^07749- 
1241111 I'JO- 

1611111144 
6'.2097in')0 

?27'i96(.Bil 
77P9767149 
2112 141660 
I 77111 1749 
66 14 84 14'>(! 

PHI 

264'J910954 
I0I7C666,I1 

7082172062 
1 119 l?'i147 
2012606962 

I9'i01fl620 
1960ia6?l 
196018622 
196010621 
196018624 
I9'I01B626 

VFKTKAl 
fOFF 

^IFAOv 

I 
2 
i 

4 

(OS INF 
1041117661 
1041219049 
117026 I 749- 
1014881146- 
I 776268849 
I2442C2049- 

MNF 

1464461649- 
7296811749 
60H989 1 148- 
14?B171749 
'•801416747- 

I7966/6449 
7421191949 

6|7)8/944e 
1661017649 
12466,.4;4-/ 

I'll I 

1064126161 
'-011862962 
8664619162 
1666242762 
166)411162 

196018610 
196018611 
196018612 
196018513 
196018614 
196016616 

) 

FflRF-    A 
rnFF 

SIFAOV 
1 
? 
1 
4 
6 

'0'INI 
16 i6''non49- 
9646488146 
/ 126060149- 
1662499049 
/4 1(,248649- 
2120 1S2249 

"■INF 

/I60B1'.04H- 
7617164046 
7 /I I6M 146- 
B'-ef ':4 I 746- 
/160821148- 

1217601149 
1061096060 
I 62160 I 649 
7486669449 
2426 114449 

PHI 

1219/16761 
6/09116162 
II 16610461 
4664669662 
6Ö669669S2 

196018540 
196018541 
196018642 
196016641 
196018544 
I9'.018646 

\ 

I 

LAIFRAL 
FOFF 

STFAOV 

1 

2 
1 

rnslNF 
16 I 1(.6674" 
1620722149 
7610112249 
6769996348 
9676694 746- 
I107211046- 

'  IN' 

1/619 i4li4ö- 
6171326049 
II266600"8- 
1219682/49- 
6006296648 

16669/6249 
9161864049 
6861246148 
1169262149 
614 6 911146 

PH I 

14ii1661461 
16 72081I6,1 

I 166468661 
6116907262 
2046611462 

196018550 
196018651 
196018662 
1960 18551 
196018554 
196018556 

rnFF fn6iNr 6 INI u»x PMl 
MFAO» 4948916064 195018610 

1 4066665062 12808/4251- 114164926) 2676695763 196036611 

I 4144462161 14/2261851- 4687142751 1706397551 196038612 

1 1777861752 600000004 7 3777B61652 2627706647 1950)8611 

4 122/76 7461 1271621162- 1270628761 8626984162 195018614 
6 1066676761- 1 14 '9160''2- 1076284661 1746100752 195018615 

RK.HI cm if l HAD 
rniF f 061NI 5 INI MAX PHI 

STfAPV 1560000052 196018620 

1 1569999162 719/761761 1726619662 2517110362 196018621 
2 1711119751- 990'110'62 9908646962 4550116452 195018622 
% 8111 111146 1040001262- 1040001262 9000001652 196018621 
4 4680000062 2101664'62 5110196062 6045618151 196018624 
6 1660000652 1 140221162 2066647762 6111287851 195038626 

LEFT CYCLIf LOAD 
COEF rn^lNF 51NF MAX PHI 

STFAPY 1052800061- 195018630 

1 6619999851 161I22IB6I 5816954461 . 1499989062 195018611 

2 9687998552- 1266263251- 9691626462 9097266652 1950166»? 
1 1127999662- 1126001762- 1695^31752 7600002152 195038651 

4 1195996752 7469169062- 8142609362 7127742952 195018614 
6 4619976751 21046 /fl262 2179129662 1600001152 195018616 

fOLLFCTIVF 
fOFF 

STFAOV 
1 
? 
1 

f06INF 
6778666752- 
2863654061- 
1651114761 
1981999862- 
1816666262 
2661621751 

6 INF 

1486000662- 
8690977161- 
99 19969/6 1 
2O04661O6-7- 
.1487999962- 

1615106662 
8746621161 
2218178862 
2706621052 
I615104152 

PHI 

2691066161 
1404467051 
51 14499262 
7006408162 
6617865462 

196018640 
195016641 
19,i018642 
195018641 
196018644 
196018645 

STABILI2FR 
COfF 

6TFADY 
1 
2 

fOSlNF 
1705166750- 
7907119150 
1446661049- 
6170C?;749- 
1721122349- 
i621165649- 

6 INF 

1867468161 
4600000041- 
6691116049 

1124250460- 

MAX 

2046391051 
1446661049 
6616666849 
1446677249 
1114494660 

PHI 

6726975562 
9000001952 
4229002862 
6000007852 
6245867952 

195018650 
195018651 
196018662 
196018551 
195018654 
195018655 
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COCK 
MFAHY 

1 
; 

POM i IHN 

C0S1NI 

ilbbt,1701*1] 

MNf 

')16 7')0,)7iin 
!•') 11. 700014 7 
'■10'',i*77<.n- 
!01|'>'i?:l'.8- 

^£i18iy98't8 
(i0til'tU6't<' 
6<J,>^?9?ti.7 
'''*7'.96H?'.B 
U6'.000?l.8 

PHI 

7?76?9',8b? 
i.<.a07?9'4'i? 

19".018110 
i9i.oi8in 
^■io^a^i? 
i950?aiii 
19501B31I. 
195018115 

COFf 

1 
■ 7 

POM TION 

i?5?5nnn5o 
91961583'iB- 
7'i0O00n'i9- 
'.1.9998181.8- 
90000083<.8 
r,96176»l.e . 

MNf 

m?0667'.e 
?078'i6n'i9 
?9999B9746- 
'»'tfc'.l ^O'.B 
1 7V01.P7I.8- 

9T.78511.I.8 
1?51 151,91.9 
&261.961 11.8 
961.166111.8 
?10i. 91.9148 

PHI 

1691114953 
70130?0752 
695368?15? 
5?6?945i|51 
609?59?05? 

1950181?0 
195018321 
1950183J2 
1950383?3 
195018124 
.195038325 

COEF 
StFAD» 

! 
? 

P05 1I ION 
COS1NF 
lfe00O00O49- 
1051114*49 
5049999349 
4999911747 
loponoT?«,*- 
'»8fe«496747 

5 INF 

1183012546- 
21t5061749- 
550000134B- 
I71205024B 

'23 16990248- 

"Ax 

1098443349 
5494542249 
5522«i81 148 
2000 003148 
2518395548 

PHI 

1431555253 
1683969853 
917314565? 
1000004952 
5861401152 

195018330 
195038331 
195038332 
195018113 
195038314 
!'»503Si35 ' 

L 

1 
? 

pnsirron . 
Vintiir '■■ 
lOUMtt^'o..' 
94008*33»» ."■ 
.6i;5»l45»9;- 

. 10.166.59048- 
:.«M*8ii|T»8 
■I264IS3146-' 

:25234052*8- 
12 76665749 
331113n42 
l'?068004d- 
996426504 7 . 

8771661448 
6257042349 
1016659048, 
8993311948 
1626647548 

■   PMf- 

34328107*3 
5666«».»751 
5999994052 
8788687952 
264?T!3352- 

1950m«0 
195CHe3»l 
mo«»4? 
19503B343 
195018144 
195038345 

urn .  PI KM itut , ;    • 
coir .*C0SINf-vs., '   5t«F-         ■ '  "A K :';.!">«! ■■:':. 

<.7f«ny 3?0*>9|7<-3;' ■j950!'iJ70 
■ i; .l/233f6753- 8612608052-■ 1497287553' ?15208?*53'' • 19401»)»! 

2    : 62662»»3*2- ..522574?'752  ' 615930335? 700B6776%? ... I«*0)i17; 
i   . ISJUH?«? 2320835752- 297211785? 102886*9*3 '   J9*01«)7J 

4 :fl9<,5«»752-'' 4019611751- 72u5605vi2 ■457'!9»SS?? . 1»503«1T* 
5 5295955051 6220726652- . 6 2 52.50615?  . '5515583952 ' 1.9501117* 

«Miir Plir» LtN« ■'"   ■■      '   ,        ■■ 

roFf ■■rrslKF.      ,■- .   '■lur     ■ . ' .MA«   ' ''' PHI 

5Tf»0» .'?1130OO53- I9'5i3iai6a 
1 l09,9i4M«3 1111288551 1563 3.1665 3 . 4530436952 195039381 
? 7>(I995505I- 1262665 752- 1457996352' 1200000951 19503839? 
3 2915995 75,' 242999825?. 3795 7769'2 13.V685305? 195038183 
4 ;24 3ir:fl005-l  ; 1262662552 1285832652  . - 1977664652 19501838* 
5 7894 365051. 10>71(1>51 1010140553 ie.a79o?iw . •19503839* 
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IBM TAB NO. 14d 

MANEUVER CONDITICN NO. 38 - APPROACH AND FLARE 

REVOLUTION 4 

I 

1 
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r 
on i A 
PF«     ffNI 

PHf S'iUBI 
RADIOS 

PFR     fFNT 
CHORD 

R   r    r    s 
60)1\?0I( 

^611750051 
ia?46B005; 
1368510051 

138161)005 1 
,)'.5J600050 
599") "100050 

61?0000050 
I.Z00000050 
3000000050 

2853500050 
1756000050 
16?'i300050 

1266900050 
6798000049 
6**89000049 

2fl'r??90051 
I5'i39600,.l 
1579050051 

13635000'. 1 
854 4600050 
7090200050 

6840000050 
3480000050 
3720000050 

2897400050 
1448700050 
1568200050 

1143 300050 

7107000049 

6796000049 

2526480051 
1438690051 
1859770051 

1181700051 
763S600050 
9817200050 

6000000C50 
3240000050 
4440000050 

2458400050 
1580400050 
2019400050 

8343000049 

6798000049 
9579000049 

2210670051 
1333420051 
2315940051 

1054440051 
6363000050 
1254420051 

4920000050 
3240000050 
5760000050 

2107200050 
1448700050 

2414500050 

8 34 3000049 

61800000'9 

1081500050 

DFLTA 
PFR  CFNl 

PRfS5URE 
RA0IU5 

PER  CtNT 

CHORD 
DFG 

30« I 1?0)F. 
R  F  F  S 
60»! 120l>; 

5299200051 
2580480051 

258048005 1 

109060005 1 
1545300051 

1499850051 

231594005: 
1263240051 

1193060051 

1778000051 

9601200050 
9601200050 

1676400051 
1056000051 
1056000051 

5413100050 
2889700050 

3052500050 

2002500050 
1201500050 

1201500050 

5299200051 
2396160051 

2 764 800051 

3045150051 

1363500051 

1545300051 

2260850051 

1228150051 
1298330051 

1742440051 

9245600050 

1031240051 

1650000051 
1042800051 
10B2400051 

5046800050 
2889700050 

3256D00D50 

1788900050 
1254900050 

1308 300050 

4239360051 
2396160051 

3594240051 

2499750051 
1499850051 

1999800051 

2000130051 
1263240051 

1649230051 

1493520051 

9956800050 
13-5720051 

1465200051 
1095600051 
1293600051 

4354900050 
3216300050 

3825800050 

1628700050 
1441800050 
1495200050 

3548160051 
2626560051 

4239360051 

2090700051 
1545300051 

2408850051 

1719410051 
1333420051 

1965040051 

1280160051 

9956800050 
1493520051 

1293600051 
1082400051 
1425600051 

3581600050 
3337400050 

4477000050 

1335000050 
1308300050 

17OB8OO050 

I 

PFR  (TNT 
CHORD 

DFLIA 
PFR  CFNT 

0   F   C. 

30*I120IK 

PRFSSURF 
RADIUS 

R  F  F  5 

60-M UOIK t 
7783050051 
7264160051 

731 1350051 

4787610051 
4321740051 
4491220051 

29B3050O51 
2698950051 

2926230051 

2979650051 
2772370051 

2746460051 

1846650051 

170460005 1 

1761420051 

6653500050 
7627900050 
6204800050 

4011500050 
3834000050 
3976000050 

7311350051 

7075500051 
3962260051 

4491220051 
4121740051 

2626940051 

2812590051 
2670540051 
1477320051 

2824190051 
2694 640051 
1684150051 

1733010051 
1789630051 

9943500050 

7499700050 
7664 300060 
5769000050 

3727500050 

3905000050 
3301500050 

5330210051 

6981160051 
6424550051 

3643620061 
4279370051 
3474340051 

1931880051 
2670540051 

1875060051 

2072600051 
2616910051 

1995070051 

1 193220051 

1676190051 

1260040051 
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3124000060 
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3479000050 
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COEM 
STEADY 

2 

1 

4 
5 

COfF 

STFAOV 

) 
? 

CDFf 
SIFADY 

1 
? 
I 

« 
5 

MARMONIf ANALYSIS 

LOAH.'Nr, ".0 PFR      (.fur RADIUS 
COSINE SI HE MAX PHI 

7?810T.?51 293038100 
2185201051 10870 18251 2621219651 2450018852 293036101 
'.6')2605SS0 16835)5250 '.9B51.626S0 9868065451 293038102 
2'I6<I9167',B i23;'9;B3ii9 321.23111.'.9 2854665652 293036103 
896J5333'ia 73172'i67l.9 737195331.9 2075403o52 2930)8104 
IHO'iJ'JOSO- 20499'>00/t9 

HAKHDNIC 

1U8875750 

ANALYSI S 

3394432552 293038105 

LOAOING 55 PER     CFNT RADIUS 
COSINE SINE MAX PHI 

nast,fl'jss2 293036200 
4222961D51 9870650050 <.33678425r 1315699052 293038201 
n4J205051 9137503350 1624542851. 1711326152 293038202 
) i2S066?'.')- 0521711349- 1008560750 8356)46252 29)038203 
2«3 112 7240 22956(3350 3345297150 1063)04552- 293038204 
191.60200S0 2677 1168 50 

MURMONK 

110967665Ö 

ANAl »SI '. 

■1079725752 ,293036205 

l.f'AfllNC 7C mi    KM RADIUS 
CO', INF 'INF _ ^AK PHI 

22li.?insb? 293038300 
107B)')32S1- 2521590050- H0»6OfJ4| 1936660853 291038301 
'•7e'>20O7Sl ' 6 (.54130050 *|I11;46'»M 195840 7951 293038)02 
2 //.ö/töfcöM 6.15 125&7 50 ■ 2(16 SOU 51 4206423051 291016)03 
2230890751- 32iI(i2P150 2?54J7^(,5| 4291939457 293038304 
20*8216750- 202761f.7'i9-. 205e2<.fi3',0 , 1?11069{,52 291036305 

COEF 

STFAOY 

I 

2 
3 

COEF 
.SIEAOY 

HARMONIC   ■ «NAIYS15 

LOAOINC,    :' .     »•/■ PER     CF*T RADIUS 
COSINE .   SINE •»I . ' «■«I 

2564331652 29)036400 
170679 125 1- 67:0416f*9 1708109851 17 7?4e5J51 291018401 
4 794 756750- 2775881349-- .'4802 785150 9165670152 29103S4C12 
40711,1275] 2286.178150 • .407;ein5i ■ 1071)01251    ' ?»!Cl1940S 
2985967751    ■ 968U«1.14fl ■' 29« f». 16951 4642664750   : . 791018404 
1055925551- 3641515050 

,    MJLRWOMC 

• 1121701451 

»«lAlrsfS   ■ 

119997W5?-. .   J930ie405 

LOA01NC,    ■ .   •     90 ff« ■■ ctnf' «ABIUS 
COSINE -,   sine   ■•" *"' -! .       C.I. 

2916740652  ' 29)018500 
1139929551- 1064522251- 1711120751 ■2l«46«7951 291018501 
2140642854- 750el?6 750- 2268495451 9966195252 291018502 
2819971851 70350500*9- 2I!20«49;51 1195216451 291018501 
1231165251 646216175 0 129730H951 ,2626517151 291018504 

614270U.504 UHj>»88bl. il7CI67»J51 21512B6552 291018505 

COEF 
STfADY 

I ' 
? 
% 
<b 
<i 

BcADf 

MARHONIC . «NAinlS 

LOADINO '■»5 »f»    CfNT «PIUS  ' 
COSINE SINf ' . Ml PMI 

2105181052 • 29)096600 
2154158150- 2M5246350- JOJ1099O50 7J474 742M 2910,38601 
2812479051- 1625431750- 281717?I51 »166182552 79)03860? 
22»J*«17«0- .T591078350- 7914801550 845)589052 293039&©) 
11590;l!M   . 1401M5950- 1166247551 8952614652 795018604 
176T?2t?5e «74745050 7118823350 1JBQ3M0M ?S>3038605 
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COEF 
STFAPY 

1 
2 

COS1NF 

42?61?0354 
162213341« 
1013031353 
7u96e21BS3 
538693635! 

1603296153- 
175600885) 
'I055341053- 
51666667'.7- 
-199151405'.- 

MAX 

''229360I.5'. 
1631610'i5<. 
MB01'.8953 
7096821853 
'•23356655'. 

3578271,753 
3089191951 
91.67873362 
89999991.52 
551.6206652 

293038210 
293038211 
293038212 
293038213 
293038211. 
293038215 

COFF 
STEADY 

1 
2 
3 

COSINF 
7341666751- 
4521.016553 
8832465252 
2355330253- 

2355334753- 
4014056353 

4571954253- 
1529833853- 
2356332253 

5000000046- 
2751946254- 

MAÄ 

6431911853 
1 7661.96253 
3330941353 

23553)4753 
2781067154 

PHI 

3146960553 
11.99999653 
4499999562 

4500000462 
56659 75662 

293038220 
293038221 
293038222 
293038223 
293038224 
293038225 

RF-   .BLADF 

OFF 
STFADV 

1 
2 

cnsiw 
5?«»7500H3- 
3mf2l563- 
«9125132*2- 
I4J574'»»253- 
*»2I2*»«5J- 
64«»2He63 

5 1 HF 

626*t6»e6 »• 
2'^2t:025J- 
3929999361 
?H*22:e'J2 
lMI3Mf«4- 

WA X 

6264305653 
.25991.61253 
5794 064153 
4430 336 76 3 ' 
1917620664. 

PHI 

2372IB5453 
1295532953 

■4676153662 
:4406236152 
.6744611162 

293036230 
293038231 
293038232 
293038233 
293038214 
293038235 

RPCi     *L»0F 

COFF 
<7f»DY 
'    1 

. S> 
3      • 
4 
1 

COSlUf 
iiwneoo<ii 
1070020;«*- 
«e»oeo3«3- 
5*l»»9»J6?- 
fta02.9»»5»5- 
«»♦oioo?«» 

.SI«IF,/. 

■•l»5«0*.H2. 
»IIS022M3- 

;'i2i;».60264:. 
•■■«94«i82?66.3s' 
•■»el<!091253 
'606100936 3 
7211634651, 

;20?64fc6,353 
9998663162'. 

.4801929I62'' 
4301666.352';■ 
6043501662 

293038240 
291038241 
293038242 
291038243 
293038244 
293036245 

,.M«»«IOmC      .}:    «7JALY5IS 

•fO     BL«0f ^fNOlNO '■fcO■/:•*:■;;?:■ u?». 'CFNT- 

TOFF 
5Tf«D» 

> 
? 
3 

.  roMW '. . 

IISIT^I**»- 
U9J?»9?«»- 
599t»9m3- 
366663IJ4I- 
•ilTtllHf»- 

■ S1W 

2«250I*761.f; 
?9?l?ff?53. 
1ST40O0663... 

3245S50062- 
!646e21054 

•1216970754' 
I916I50654' 
6262.794563 . 
3699'79665J 
1660596854 

PHI ' 

1914226151 
. 91.16691752 
'5421512662 
4374171752 
2207260052 

29J03S250 
291018251 
293038252 
293018261 
291018254 
293038255 

RCO     BLAtif 

COEF 
6TFADY 

I 
? 
1 
i. 
5 

COSINE 
2340906764- 
4404811251- 
2417150P54- 
712B916753- 
2397908363- 
1024187054- 

5 INF 

4379630253- 
5275612863- 
6480816352- 
1906273751- 
2278519264 

MAX 

6211663763 
2474252264 
7158316351 
1064551051 
2498 121054 

PHI 

2248157653 
9615581852 
6173147652 
5462826252 
2284075352 

293036260 
293038261 
293038262 
293036263 
293018264 
291018265 

TOFF 
SIFAOY 

1 
2 
1 
4 
5 

COSINF 
1891041754 ■ 
1974590062- 
2114498564- 
1658725554- 
2571706752 
886061676'- 

SINF 

1254546752- 
1781704551- 
24410B6051 
1781699153 
3149977754 

MAX 

i.i67683562 
2321346264 
1676620754 
1800163753 
3272224264 

PHI 

1976176651 
9220096252 
5720710952 
2044666162 
21 14214252 

291018270 
293036271 
293038272 
293038273 
293038274 
293018275 

COFF 
STEADY 

1 
2 
1 

COSINF 
2199166754- 
1470061761 
4670827753- 
7758337063- 
3720813263- 
611172B853- 

51 NE 

3856635052- 
1506326553- 
7916670052 
1371225062- 
1305224564 

MAX 

1519763163 
4906126261 
7798621653 
3723369163 
1401762064 

PHI 

3453029253 
98948294'>2 
5806768852 
4552763662 
2227742152 

293038280 
291038281 
293036262 
293018281 
291018264 
293018285 

458 



» 

WH.  BLADF 
rotr 

SlfADV 

RFAM  3FND 15 0/0 R 
COSINF 

liT^lEiy^OS'- 
3368199754- 
203037t:5'. 
3658450052- 
15,»1374054 

5211016053 
3168191752 
2926671753- 

3408271754 
2030623454 
2949449153 
16B0047554 

1712053853 
4469043850 
876249235? 

3267165053-  4893230354   4904125554   1876398452 

293038410 
293038411 
293018412 
293038413 
293038414 
293038415 

WH.  BLADE 
COFf 

BfAM  BFNO 2 0/0  R 
C05INF 

6274633353 
1305540253- 
4161501053 
3606630353 
5548667752 
5630282B53- 

51 HF 

2514865853 
2402643353- 
3051764753- 
1466666747 
2606076754 

MAX 

■2833546453 
4B05287353 
4 ; 245158 5J 
5548667752 
2666202754 

PH1 

1174351553 
1650000053 
1065878853 
3766215746 
2043821452 

2930,38420 
2930i!84.21 
293038422 
293038423 
293038424 
293038425 

I 

I 

I 

I 
459 



CHORD 

i 
COFF 

siF*nv 
I 
? 
1 
ll 

5 

COSINF 
'46'.687^055 
J7582B6055 
2245881753- 
'I0'I25OV5'. 

2021?'.655'i- 
19e03'.935i.- 

51NF 

902655835] 
1 166971251.- 
269499305'.- 
1166974754 
1257235055 

MAX 

2 759 762655 
I 188 366154 
4858479154 
2333939954 
1272736355 

PHI 

1874349551 
1295532053 
1087700153 
3749996852 
1979029552 

293038110 
293038111 
293038112 
293038113 
293038114 
29303B115 

COFF 
5IE*C1V 

1 
2 
3 
4 
': 

COSINF 
4460412555 
2368147555 
1472126353- 
3238586554 
2208123254- 
1305799354- 

MNF 

8V72111753 
7649176753- 
2355326754- 
2294755854 
1003621455 

MAX 

2369698455 
77B9548553 
4004498354 
3194605554 
1012080555 

PHI 

2073061251 
1295531553 
1079909153 
3347445152 
194B260B52 

293038120 
293038121 
293038122 
293038123 
293038124 
293038125 

COFF 
STFADY 

1 
2 
3 

C051NF 
2130043955 
9333467154 
2456264254 
1381651354 
1 151373554- 
1489462354 

5INF 

3421 183353 
1329490053 
8443386753- 
53 17995053 
526I241B54 

MAX 

9339735454 
2459859654 
1619218454 
1268255354 
5468014654 

PHI 

2099237651 
1549098651 
1095235253 
38B0/15252 
1483862952 

29303S130 
293038131 
29303B132 
293038133 
293038134 
293038135 

COFF 
STFABY 

1 
2 
3 

COSINF 
1395371755 
2458080854 
1215069354 
7839176753 
6663280053- 
2856308353 

5 INF 

37 1709 185 I 
3394458353 
3135650053- 
2036690053 
2136826854 

MAX 

2486026754 
1261593054 
8443044053 
6967596953 
2155832554 

PHI 

8599075651 
7804207851 
1127329153 
4075094352 
1647727552 

293038140 
293038141 
293038142 
293038143 
293038144 
293038145 

WH.  BLADE 
COFF 

STFAOv 
1 
2 
3 
4 
5 

CHORD BFND 15 0/0  R 
COSINF 

4683396755 
2994724055- 
2169040754- 
5102527054- 
4191159B54- 
2247780754 

S1NF 

1327960754- 
3156355053- 
2'-51270254 
9469160053 
1 1428.36455- 

MAX 

2997666955 
2389974854 
5704801754 
4296992854 
1 164731855 

PHI 

1825390353 
9379451552 
51 14496352 
4181735352 
5622543152 

293038430 
293038431 
293038432 
293038433 
293018434 
293038435 

WH.  BLADE 
COFF 
SIFADY 

1 
? 

28 O/0  R 
(OSINE 
45?3057555 
2351448255- 
1119732254- 
5038944054- 
2759419354- 
2405618353- 

SINE 

1310640554- 
2078040051 
2399503554 
6234120053 
922/152554- 

MAX 

2355210155 
1135992454 
5581090854 
2828964054 
9230287854 

PHI 

1832388153 
8552586352 
5151220152 
41B1734552 
5370131552 

293038440 
293038441 
293038442 
293038443 
293038444 
29303B445 

HARMONIC ANALYSIS 

RED B(.«DF . FOR5ION 15 0/0  B 
COFF COSINF SINE MAX PHI 

STEADY .. 4633350054- 293039350 
6019857853- 566.'989053- 8279452053 2231555453 293038351 
7722242353- 4458444051 8916880053 749999B752 293038352 
1029629553 I02962B'853 1456115553 1499999452 293038353 
463335 3053- 8916850052 4718374953 4227666552 291038354 
42564B6253- 5662986753- 7084284953 4661405752 293038355 

RFD BLADE TORSION 50 0/0  R 
COFF COSINF SINE MAX PHI 
STEADY 1413B20054- 293038360 

3464240052- 2316377551- 2342138853 2614942253 293038361 
2536015762 2196240052- 3354824352 1595534053 293038362 
25359B8352 6339986752 6828372152 2273288052 293036363 
5072011252- 2196226752 552V08B752 3914673952 29303B354 
9282016751 2755625253- 2757',BB053 5418584452 293038365 

460 



> 
RED  BLADE 
COEF 

STEADY 
1 
7 
3 
4 
5 

POSITION 
COSINE 

15661?ni.S2 
1BS376<.05I 
5e23'i03349 
1358798350- 
! 9;. I 060049- 
290650OIH9- 

SINE 

2C56aBB?51- 
I6666667lii4- 
1164680050- 
1666666745 
3956938349- 

MA)< 

2768976451 
5823303349 
1789640350 
1941060049 
4909694849 

3120266653 
1799990253 
7353373152 
4499877152 
4674030252 

293038510 
293038511 
2930)8512 
293038513 
293038514 
293038516 

R6D     BLADE 
COEE 

STEADY 
1 
2 
3 
4 

POSITION 
COSINE 

4256000050- 
3237807750 
6206674549 
1418665750- 
2660027549- 
7551460049- 

SINE 

1899626351- 
4607263349- 
2127998350- 
1075025250- 
2504261350 

MAX 

1927022151 
7729791949 
2557535850 
1 107446050 
2615639550 

PHI 

2796728053 
1617066153 
7876997552 
6402549052 
2135608057 

293038520 
293038521 
293038522 
29303B523 
293038524 
293038525 

VERTICAL 
COEF 

STEADY 
1 
2 
3 

COSINE 
1035525051 
1031265349 
2537363348 
6089900048- 
1471757049 
7267463348- 

5 INF 

1349950048- 
4834590049 
1066666744 
1494336849 
7440111748 

MAX 

1040063449 
4841243849 
6O8990OO4B 
2097405849 
1040054349 

PHI 

3525422653 
4349783652 
5999966552 
1135904252 
2686549252 

293038530 
293038531 
293038532 
293038533 
293038534 
29303S535 

I 
FORE- AFT 
COEF 

STEADY 
I 
2 
3 

COSINE 
1432166749- 
1843315549- 
4296497149- 
1652500749- 
5177832249- 
1461683749- 

5INE 

2498523348 
6487685549 
5508335048 
3333333342 
6314807748 

MAX 

1860171649 
7781365049 
I 741888749 
5177832249 

159225B549 

PHI 

1722808953 
6175734552 
5385501952 
4500000052 
3132691152 

293038540 
293038541 
293038542 
293038543 
293038544 

29303B545 

) 

LATERAL 
COFE 

STEADY 
1 
2 
3 
4 
5 

LIFT  LINK 
COEF 

STEADY 
1 
? 
3 
4 
5 

ACCEL 
COSINE 
3380000048 
1051194849 
692B999849 
2253331748 
1182998349 
7547113347 

COSINF 
4958362554 
3398193352 
3069455253 
1888850052- 
7083408352 
1509216752- 

SINE 

5633368347 
4000459749 
4506654748 
1853871849- 
5633415047 

SINE 

4435221752- 
1717627253- 
18BB848352- 
2453796352 
5379748352 

MAX 

1052703249 
8000919749 
50385<'5148 
2199164849 
94 17 76434 7 

- MAX 

5587388552 
3517356753 
2671236152 
7496385752 
5567434752 

PHI 

3067554951 
1500000052 
21 14496852 
7563572452 
7347775651 

PHI 

3074567453 
1653846053 
7499999352 
4776712451 
2113415252 

293038550 
293038551 
293036552 
293038553 
293038554 
293038555 

293038610 
293036611 
293038612 
293038613 
293038614 
293038615 

> 

RIGHT 
COEF 

STEADY 
1 
2 
3 
4 
5 

LOAD 
COSINE 

1733333352 
1940666052 
1559996452- 
8333333345 
2946666752 
1393339551 

SINE 

1120444452 
1050777553 
1083333346- 
9006661551 
6044336750- 

MAX 
k 

2240888352 
1062294453 
1366 768246 
3081240752 
1608884251 

PHI 

3000000952 
4922226652 
1025228653 
4249021051 
6600006952 

293036620 
293018621 
293018622 
293038623 
293038624 
293038625 

LEFT 
COEF 

STEADY 
1 
2 
3 

LOAD 
COSINF 
1090400053- 
1352876952- 
9211996252- 
1503999852- 
2443996752 
6006745351 

SINE 

5639986251 
1626127652- 
1166666746- 
4233113552- 
5640004351 

MAX 

1465732052 
9154769452 
1503999852 
4888000552 
8241035751 

PHI 

1573693253 
9501147852 
6000001552 
7499999852 
8637381851 

293038630 
293018631 
293018632 
293038633 
293038634 
293038635 

COLLECTIVE 
COEF 

STEADY 
1 
2 
3 

COSINE 
6944000052- 
1066731852 
1653123851- 
9920003351- 
2479999252 
7673331750- 

SINE 

6170313751 
2861660151- 
1106675051- 
2863649251 

4410011750 

MAX 

1214064652 
3106664551 
1045660452 
2496477752 
8860316050 

PHI 

2999995252 
1200000953 
6614499952 
1645689651 
3000019052 

293030640 
29303M641 
293018642 
293038643 
293038644 
291018645 

STABILIZER 
COEE 

STEADY 
I 
2 
1 

COSINE 
1705166750- 
4996011650 
2585006349 
3446691749- 
8616820048 
5186587049 

SINE 

1963318251 
7462252049 
5169961749 
1492432549 
5298179549 

MAX 

2025887451 
7897307149 
6213565449 
1723325549 
7414269449 

PHI 

7572308-352 
3544667652 
4123011952 
1499981552 
9121958051 

293038650 
293038651 
293018652 
291018653 
291018654 
291016655 

I 
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HARMONK ANALYSIS 

a F PYLON POSITION 
COFF COSINE SINE MAX PHI 

STFADV »81250049 293038310 

1 4407353348- 9174598747- 4501832546 1917590953 293038311 
2 41545e3049- 1234808049 4134202549 8172361252 293036312 
1 4915595047- 9833300047- 1099393946 8114506652 293038313 
h 7375047247 2128976548- 22^3098848 722766845? 293038314 

5 1000973^48- 6586836746- 1003138346 3675297752 293038315 

R A PYLON POSITION 
COEr COSINE SlNf KAX PHI 

STEADY 13SOOO0050 293038320 
1 1062916849- 2616040048 1094636449 1661732453 2930383?' 

2 1925001249- 19485S7749 273907(1449 6732579052 2930-- i.2 
1 349998 P48- 5000116747 3535517546 5726989052 293038323 

4 1125001349 7361228348 1344434749 8299488551 291036324 

? 6291920047 8839801747 1085036248 1091156352 293038325 

L E PYLON POSITION 
COfF COSINE SINF MAX PHI 

STEADY 2050000049- 293038330 
1 7714105548 5669840047 7734914046 4203660651 293038331 
? 3974999749 2294967549- 4S69934549 1650000053 293038332 

3 4999933347 4999981747 7O7I0O7747 1500009252 293038333 
l> 1749993846 4763141848- 5074445648 7254337352 293038334 
5 7859686747 1433009848 1634361746 1225176552 293038335 

L A PYLON POSITION 
COEE COSINE SINF MAX PHI 
STEADY 1095458350 293038340 

1 2845690048 2795847848 3989325448 4449361452 293038341 

2 5159581549 1276666049 5315161749 6948946851 293038342 
1 7666666742 5083266747- 5083265747 9000029152 293038343 
<• 6354168348 2201 160048 6724523448 4776674751 293038344 

1 2043250047 2795841248 2803297548 1716403052 293038345 

RED PITCH LINK 
COEF COSINE SINF MAX PHI 

STEADY 1833458353- 293038370 
1 1223376753- 8848028252- 1509810153 2158762053 293038371 
2 1624581052- 1205941252 2023254252 7170658552 293038372 
3 1855665552 4641650051 19I3S06752 4678734651 293038373 
« 5337917752- 4019791751 5353032052 4392334952 293038374 

5 6295958351 3220306752- 3281275152 5621245052 293036375 

WHITE PITCH LINK 
COEF COSINE SINE MAX PHI 
STEADY 1798200053- 293036380 

1 1044432653 1047921653 1479519953 4509553752 293038381 

2 4859969051- 6417761751 9719980051 5999993552 293036382 
1 4859966751 3401997652 3436536352 272899flP52 293036383 
« 3886001352- 1663555752- 4236851952 5085331252 293038384 
5 2182327052- 4586762852 5079481052 2306889252 293038385 

t 

i 
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> 

I IBM TAB NO. 14e . 

MANEUVER CONDITION NO. 38 - APPROACH AND FLARE 

REVOLUTION 5 

» 

I 

i 
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PfR    r r Ni 
CHOUry 

CHORn 

i.0 

[)( l TA PIN SSURt 
RAI'lJS 

' 1 |?0»r' 
n      i       f, 

■< n +11 .> cm rj n t { i p o) K 90*1 IPOJK 

n 

1 
pssicnoo1«! 

1^ 7^0^00'. 1 

2(i$6i00O51 

I ?ß9*»900^] 

?10,)'.000^l 
iHmooM 
PIO'i'.OOOll 

1 

1 J0f)9600^ 1 

u'JOHtuon'iO 7/.*' «fOOO'tO 

1 1089800^1 
90900000^0 
9H1 ^OOO'-O 

lO^'i^'.OObl 
SU28O0050 
1 191 7000^1 

n 

1 
•ifiSOOOOO'." 
(./.(.nonnn'.o 

SflBO000Of)0 
(. «.-'(JlKJOO'iO 
iH/jinoonso 

Si.00000050 
t-.'nooonnso 
/.s^ooonosrr 

'SO^nODOO'iO 
Ifl'.OOOOO^O 
'.1600000'iO 

n 

1 
? 

/(.7 7')000L'Ü 

1 ^f,nnon'.n i 7')()')0nnsn 

PftU'iOÖO^O 
rniboocjo 
197*^0005(1 

i?061l00050 
166ß?0O0S0 
?1P67000^0 

1 flfi 1,0(700*9 
'.■•H'J'JOOO'tV 

04^10000^9 
' '.,cinOilO'.'7 

Tj7')noon'('( 
a ^1000049 
H9f, lüOCO^'l 

T'.löOOOO^? 
*.'.890000't9 
(i8880000'*9 

*,*i 
RFI TA 
P P N     C F N1 

PHF SSMRF 
RADIUS 

.. ll?Oir 
n     f      G 
10« ( 1?01»C 60M 1?0IK 90W \20>K 

PFR  fFNI 

CHORO 

(1 <* /(4fr;'Joo'i i 4818400041 4284440041 3712480041 
I('rt71fe00') 1 2994200041 2903040041 2718720C41 
?/l>'iB000^1 3041280041 1494240041 4239360041 

???7OO0051 2817900041 2444200041 2136140041 
I9UOO0O51 17)2440041 1681640041 1490740041 
i'i'.^ioon'.i 1 727100041 2090/00041 2408840041 

JlOi'iOOO'il 2211)670041 2000110041 17194 10041 
1406870061 1418690041 1401600041 1333420041 
1 1684100 ".1 1418690041 1649210041 192994004] 

Kj^TtOO1)! 1671 120041 1447960041 1280160041 
1 1 179Z00M 1102460041 :011240041 9946800040 
99',6B0OO,iO 1066 800041 1280160041 1447960041 

1411200051 1447600041 1464200041 1346400041 
1188000041 1161600041 1122000041 1092400041 
1108800041 1174800041 1293600041 1399200041 

'.S/. ^00040 4884 000040 4344900040 3744400040 
1246000040 1117400040 1246000040 3174600040 
1246000040 1178100040 1947900040 4344900040 

1 708800040 1788900040 147430C040 1468400040 
1161700040 1114000040 1244900040 1201400040 
1J014OO04O l188400040 

ÜUIA 

1448600040 

PRI SSURt 

1644400040 

74 PfR      CFN1 

n       1       G 

RADIUS 

R     f     r     4 

' ll?Olr io. 112011; 60.11701« 90»! 12011: 

n 7o?i;iioo4i 7028110041 6179270041 4622660041 
4904680041 6698 140041 7783040041 7311340051 
17?6610041 4942840041 4896240041 6603800041 

*• 1 9'*61004 1 4 142260041 4 10989004 1 1134380041 
134 7.71004 1 4142260041 4703070041 4474960041 
1??01?004i 3262490041 3601440041 3940410041 

267041.0041 2670440041 2244390041 1619370041 
1 70'.600041 2446900041 2869410041 2744770041 
?27?800041 1761420041 2102140041 2471670041 

2668710041 2694640041 2347810041 1917340041 
1994070041 2464090041 2824190041 2663730041 
2176440041 1943240041 2176440041 2413270041 

1704600041 1619170041 1192090041 1041170041 
1221610041 1462440041 1789830041 1676190041 
1420400041 1116400041 1161680041 1534140041 

7820200040 7171400040 6438200040 4128000040 
6474100040 7499 700040 7692000040 7692000050 
7884100040 6024400040 64 10000040 7114100040 

n 1761000040 1SH6t-nn040 1117000040 1124000040 
4011400040 4047000040 1763000040 1727400040 
4260000040 1408000040 1408000040 1646600040 
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I 

»•> 
on i A 

Pitt      CFNl 
PHI SSURE 
RAI1IUS 

PIR     fTNT 
Y 

191 

1 \20\t. 
D        F        G 
lOt ( l,70IK 

R     I      F      S 
6C'»I 1201(1 90H 170IK 

7 
0 

1 
,' 

«216010051 

77IB07O051 
l)96?9?00,)l 

79670'.0051 
01110/0051 
7967040051 

697 11600S1 
8711950051 
7054 150051 

6190710051 
8879910051 
82990OOO'il 

u 
0 

1 
717787001)1 
7'.667600l)l 
B()88')900')l 

7288980051 
77)1'. 10051 
7200090051 

6577860051 
817 7880051 
6111190051 

5955610051 
7911710051 
717787O0-.1 

9 
n 

1 
74792000')1 
■.(,16 1 BOO". 1 
«eibJOOM 

54 79200051 
5684670051 
5116/50051 

4911280051 
5890140051 
4588810051 

4775810051 
5616180051 
514727005 1 

n 
0 

1 
7 

r/somnoM 
^npa I onn*)! 
ii/nioooii 

(657 700061 
40 74 40005 1 
1889200051 

•472500051 
410590005 I 
1!11600051 

1194 70005 1 
471110005 1 
175010005 1 

17 
n 

1 
IPISIPOO1--! 
16?74e00^1 
^WPOOM 

1215120051 
192160005 1 
14 11400051 

794 120005 i 
1921600051 
2745120051 

294 120005 1 
1725520051 
1215120061 

PI 
n 
1 

^916690051 
IDPfcl'.OO'il 
1H79?005I 

2894 7ÜU05 1 
1026 140051 
^918620051 

2719120051 
1097110051 
2587740051 

2675460051 
1026)4005 1 
2877810051 

U 

«7. 7 

61 

n 
i 

n 
1 

IBIiOOOCil 

|96^«M051 
; i?fi60oo'<i 

1 724 900051 
2055?OO051 
1981600051 

1611150051 
2165100051 
1669850051 

166985005 i 
7110750051 
1816650051 

n 
1 
1 

7]'.O000O50 
7,i?oßOoo(in 
a6516000,70 

6 759700050 
7616000050 
8282400050 

5997600050 
7901600050 
6949600050 

5807700050 
7901600050 
71)0400050 

7 7 
n 

1 
piBO^noo'-o 
.7^6^800050 
1/9?000050 

1990800050 
2844000050 
11I8O0OO50 

1516800050 
1011600050 
2464800050 

1516800050 
2918800050 
7749700050 

la 
n 

1 
9'. lOOOOOitfl- 
S65fl0000'.9- 
5668000049 

2829000049- 
2829000049- 
1886000049 

8487000049- 
94 10000046- 
9410000048 

1275900050- 
9410000048- 
9410000048 

> 

> 
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DFIIA 
PFR  CFNT 

PRfSSURF 
RADIUS I i 

PEP     CFNT 
CHORi) 

R     f      F      S 
60tlI?0IK 

0 
9'i?3eooo'ii 

77?4860051 
9B41P60051 

79'65n0051 
1015872052 
8888880051 

9100520051 
1015872052 
3465600051 

1.977180051 
5S988800bl 
^SlOJOOObl 

4885010051 
5530200051 
6175 39005 1 

5253690051 
6359730051 
4792840051 

5890680051 
5606710051 
4977180051 

'.3785800 51 
53?53O0051 
544361.0051 

4615P60051 
5443640051 
5561980051 

1.851940051 
5325)00051 
5088620051 

5561960051 
6325300051 
4733600051 

29i.l?0OO51 
H31'i 00051 
34Ö0'.?005 1 

308B?60051 
338?380051 
35?9440051 

3137280051 
3333360051 
3284340051 

3431400051 
3333360051 
3137280051 

159?7?0051 
19?6080051 
?037?00051 

166680005 1 
1689040051 
1963IJ0051 

1666800051 
1889040051 
1777920051 

1926080051 
1963120051 
1777920051 

59?56O0050 
671.B600050 
8065400050 

59?5600050 
6913?00050 
8065400050 

5925600050 
6584000050 
6913200050 

6748600050 
7077800050 
6419400050 

1770000050- 
1770000050- 

2389500O5O- 
796500004 9- 
4425000049- 

1858500050- 
7080000049- 
1239000050- 

1416000050- 
7965000049- 
1150500050- 

OFLIA 
PFR     (FNl 

PRFS5URF 
RADIUS 

PFR  FFNT 
CHORO 

R  F  F  S 
60»!120lr 

n 6922800051 
8172750051 
8557350051 

6442050051 
7864 300051 
9903450051 

74997D0O51 
8076600051 
8365050051 

8749650051 
6076600051 
7403550051 

5358640051 
7368130051 
6793990051 

5454310051 
6219850051 
84 20720051 

5932780051 
6124160051 
6124160051 

7750890051 
631554005i 
5741400051 

3789360051 
5473520051 
4315660051 

3894620051 
4105140051 
4526180051 

4105140051 
4105140051 
43 15660051 

6947160051 
4105140051 
3999680051 

2319750051 
2938350051 
3041450051 

2371300061 
2886800051 
3247650051 

2732150051 
2886600051 
2886800051 

3402300051 
2666800051 
2577500051 

5312400050 
5452200050 
7129800050 

5032600050 
6430600050 
7409400050 

5312400050 
6850200050 
7269600050 

4753200050 
6850200050 
6291000050 

4350000046- 
8265000049- 
1305000049 

3915000049- 
13 05 00004 9 
8700000046- 

3915000049- 
2610000049 
1740000049- 

7395000049 
3045000049 
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fl( ■i'fH^no'H 1 /^■^'HOD- "1 M;I /M>v/,f"   i ■.6]87HIO' ' "MOTfllO-' 
'.MH 1 i ! 1' O- <.■-'»/. N ,.;<,•. *hi,t,i.-f i' '\ ..■".(, '0' \r>? V) I 0 < H 1 0 <. 
* 1 ! '.'>')[■ '' n .■-. f l Ui?1 0- ' > n./ I .■,"  ; M.  * ll-O'.'''   .■ 19101810' 

i nF F 

*- TF Any 

i nan iNf, 
' "'.INF 

'i,(il ",■)»'■> 
11)80 ■(.."' 1 - 
1«. ■.."'I', c i 

I 1  IBWOD' 1 
1 8 U'. ( 1 ''.1 - 
f.i.f '''XAO1''-» 

'.INF 

IU'- I'tOi] . 

MPT I'OO' 'i 
■M /'.«I CO 
iMOfl I 'i' r, 

.■n/.'.M'.o' n- 

v UKinn'. 1 yid/. /', (OS ' 
61 IHH ;')S"i| 
HH V.f.'.ft J b ] 
60'i02 Ifl««.; 
'. 1 V6.>ft90''.'' 

T fy ] 0 l n ^ 0 0 

19101840? 
T)I01840 1 
19101840'' 
•illOIBlO'i 

i 

i-n( F 

<. tFAPy 
1 
? 

I f)Af) I NF 
nsim 

■■11 H 71"   ' 
'Wfi ' ."'H1- 1 - 
1 l-).1 7'. ».«■ I - 
1 1 MM.'. H'lO 
^.6''M If,/' 0 
1 ',1?"i I CiO- 

1'if 1(0•.0^|)- 
r ■ / m i ' ■ o - 

il'i ' I 
; ",:'i'i'.')i 
Mow' '.,' I'.() 
'■11 I lOlk^U 
f.o "• 'v in'.o 

HAIiJub 
Plil 

,'jQir '. .'Sh i 
■'.''.r if, f?1,/ 
H,, I'.'.tiiii.'.n 
bhi.'ifti.'i^'j; 

191018100 
191018%01 
«lOIS'.O? 
ivioia'iO'' 
191018^01. 
■"iicne'iO'i 

ri.uii'i' 
-n' in' 

' Vj'.Min1.' 
I .'.' 7 ? I .' 7', 1 - 
.'Hf,.'9f.F0i 1 - 
'8l ii,,'Hi'n 

1 10.MO(,(111 
,;;";.'iof 7'n- 

I I'.O- 

1 ie.\h/b (SI 
."lilV'.'OM 
'01 I ''i.! " i' 
1 M /LI OH-  1 
,V77n ".F'," 

'Ml 

PH,/,'.' ",S ■ 
'f./^ueBii,1 

lOl'^IVC • 
.Mf'O'.O'i'- ' 
11M (i fc 8 ? c,, 

i9|0'«n00 
'910111601 
19101860? 
1910 '8601 
19 If) I860'.. 
'910 iB60', 
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cofr 
STFAOV 

i 
2 
1 
4 
1 

C05INI 
670060O0^t.- 
146102 <i35<i 
141916 71%'. 
lone^n«- 

MNT 

1 16<'1
,(>')li'".- 

mnimr- 
'idftillbl'i'il 

MA X 

1'. 1916 7 751. 
I.169'iS?051 
/0?'tO'.00'i1 
1 ^'.oo^O'S'i 

PHI 

!<i WiOlil 
1800000055 
117700015? 
82'i999a?5? 
671.7208952 

191018210 
191018211 
191018212 
19101B211 
19101B21'. 
191018215 

fOFF 
'.TFADV 

I 
2 
1 

^OSINF 
'. 1(.2'.585 .1- 
't 158i.99251 
1177665151- 
4710665751- 

1 177661.851- 
71.18152851 

'.INF 

5 710556851 
■>09<) 1.^5752 
182/1.1 ;75 I 
50991.5^252 
16907755-, 1 

MAX 

M9970e051 
12811111,5-. 
f 069551.951 
12H111115' 
8285588151 

PHI 

1072555951 
1017066551 
4696871052 
5085U255? 
6670961152 

191018220 
191018221 
191018222 
191016221 
191018224 
191018225 

fOFF 
5TF»nY 

1 
2 
1 
4 
5 

•COVINf 
8405000051- 
2944150051- 
176624 7851- 
5567499851- 
2781747551- 
5564146851 

■.INF 

4005997751- 

8508705052- 
2947500551 
28 16220052 
2671501151- 

MA X 

4 9 71641151 
1861166051 
6299588151 
2798158651 
6261588 151 

PHI 

2116846651 
9616527452 
5070091052 
4154562552 
61.51.076452 

391038230 
391018231 
19101621? 
391016231 
191016214 
191018235 i 

COFF 
5IFA0Y 

1 
? 
1 
4 

rrniNF 
4770000052- 
781 15067',1- 
1 160999053- 
4829998/51- 
2276997251- 
2705504851 

51NF 

5077601551- 
107560)551- 
4416000851 
5975574252 
2926197051- 

WA X 

9116712751 
1547968051 
6544459551 
2154100951 
1985417951 

2110245151 
9882176752 
4585458652 
4 1121614 52 
6255078152 

391016240 
1910182*1 
391038242 
191016243 
191018244 
191018245 

COFF 
5TF*0v 

1 
2 
1 
4 
5 

C05INF 
1595511154- 
1471652954- 
6058196551- 
49971)1551- 
1166865651- 
5000919553- 

S1NF 

5740046553- 
1406540)51- 
412279925) 
75 716 100 5 2 
1617242051 

MA X 

1581681854 
8180029851 
6478488651 
1407925851 
5255916551 

PHI 

2012788551 
9495055552 
»682579452 
1686427452 
1241568752 

191016250 
191016261 
191038252 
191018253 
191018254 
391038255 

FOFF 
5IF»nY 

1 
? 

rosiNF 
2185166754- 
117415275..- 
1261762054- 
5571517251- 
1211157853- 
7904458051- 

5INE 

518000'. i'-l- 
1122510052- 
1499646851 
2157276051 
1624600851 

MAX 

1475 716954 
12 618 118 5 4 
6581157651 
2659509751 
8781 117651 

PHj 

2013610653 
9025445652 
4929167252 
2919524652 
1081596352 

391038260 
19;018261 
191016262 
191018261 
191038264 
191018265 

RED     fllADF 

COFF 
STFAOy 

1 
2 
1 

• COSINE 
1269412554- 
6922894251- 
1909461654- 
1092958554- 

4050175261 
9150024851- 

5 INF 

4146776762 
4565614163- 
1800165351 
1002204551 
9100479751 

MAX 

6935102651 
1961266254 
1 10766425.. 
4172523651 
1290510154 

PHI 

1766721153 
9672361362 
5686234552 
1474460151 
2701110962 

3910182.70 
191016271 
191038272 
191018271 
191016274 
191018275. 

COFF 
SIFADY 

1 
2 
1 
4 
5 

CnSINF 
2151666754- 
6087165052- 
7204162851- 
4591668161- 
1029166053 
4099617053- 

5 INF 

5924281752 
2111052151- 
4749)88)52 
6356015052 
415756686) 

MAX 

1002495161 
7571906451 
4616171651 
1216621253 
5838864651 

PHI 

1437763063 
9896501852 
580)129252 
8417610151 
2691968152 

391038280 
391018281 
191038282 
191018281 
191018284 
191016285 

c 
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I MAPMON\f ANWLrSI5 

WH.      BLADf BFAH nrno 14   0/0      R 
(oeF COSINE 5 INF MAX PHI 

SrFADV 6<)1l06n5'.- 3910)8410 
26907'377'ji.- 7437431553 2 791692454 1645490753 391036411 
117187575'! 1584105553 1380991254 3293387851 391038412 
804(1123353 365834535 1- B840757853 1118519953 391038413 
6t02O73053 2851395053- (0Ü8351653 8 3998 11752 391038414 
1296786354- 426922225 ) 1365253654 3215553152 391038415 

WH.      RLADF nrAM RCNn 2   0/0      fl 
COFF CO«: :^r '. INF MAX PHI 

■iTEACY 2 5 2 ■ .• •' i .'. ) 391038420 
1 ;    ■.-■■1253- 446M43853 507)398453 1 184043453 391038421 
2 2774114852 1441585253- 1468036253 1 404466753 391038422 
1 49<'17C<7053 4161500853- 6500470553 1067314753 391038423 
4 [548/,44 752 IO,3333147 5548644752 2667572146 391016424 

■> 6740n253E-3- 3024556353 73H7549153 '116641252 391038425 

» 

i 

» 

469 



•iSMaÄiosiit,'.iwr *■ 

Rf'D     RLADE I 
rorr 

STFADY 
1 
7 
1 

cosinr 

201bB2i'>'>'' 

666666671. / 

i7(t90<)035'.- 

MNF 

i laitms'-'. 
777'I8^17'.T 

I'i5596'i764 

1,»610760!>'I 

MAX 

?n4ü?'>976i 
l'i55")547S', 
5'.?710;t25i. 
1^5596<r744 

'.23101615'. 

OHI 

T^iiisesi 
150001015? 
1 1 )B520'.53 
?2'.999')'.5? 
30'.7736)52 

391018110 
391038111 
1910181 12 
191018111 
19103811« 
191018115 

COfF 
SIFADY 

1 
? 

cnsiNF 
4651781355 
1691306055 
220811675'. 
529950105'. 
1010'.5715'.- 
10U55r.5'.- 

5 INE 

161929655'. 
25'.9716751 
iI7 7661551- 
12 7186685'. 
1619291851 

MAX 

1898225155 
2222790851 
5128777951 
1619216051 
3121931551 

PHI 

1891610151 
1291188951 
1 158217551 
12217C1552 
1015112352 

391018120 
391038121 
191018122 
391018121 
391018121 
191018125 

BFO      Bl.ADF CHORH                   BFriniNf. 60 PFR     rf'O RADIUS 

COfF r05INf 5 INF MA.< ,      PH! 
5TFA0Y 2183771655 391038130 

7931250751 1112827251 8011711651 8128625651 191038111 
1301888251 1968178151 1161162651 6198062551 191018132 
7675853353 1101889151- 1511909951 1001552253 191016133 
7675826751- 26,i9006351 8123119151 1022310952 391038131 
1786558151- 5955116751- 6217159851 5066012752 391018135 

9F0      BLAOf CHORD                    BfNOINf' RO PFR      CFNI RADIUS 

COfF C05INF 5 INF MAX PH! 

^TFAOV 1116126155 391038110 
2129991051 2121625051 2311518751 5695091651 391038111 
6661272053 1191156751 7178069953 1119776252 391038112 
1131113316 5167101751- 5187101753 9000001552 391018113 
152 7617851- 6789050052 3592352953 1227659552 191038111 
2176150052 1107515653- 31 15126151 5180116252 391038115 

WH.      BLAOF CHORD   flFNn        15   0/0     « 
COFF rnsiNF 5INf MAX PHI 

■^rFADY 1920100055 391038130 
1 2126812255- 150668925'.- 2111137155 1810181253 391016111 
2 2 169039151- 9169115051- 2551272051 1006933751 191018132 
1 656019105'.- 2915718151 7179157351 5201218652 191038111 
1 1610092551- 115 611115 3- 1670188051 1772332652 191038131 
5 2 700110251 211796985'.- 1111226651 6112596152 191016115 

WH.      BLADf CHORD   BEND        28   0/0      B 
rofr r05lNf SINF MAX PHI 

5TFAOY 1611O15055 191018110 
1667710555- 18 2 115 2 7 51- 1697559155 1661653751 191038111 
1 319730651- 6231076751- 1159561851 1026121151 391038112 
1079111551- 26 19151851 1858615251 1901155952 391038113 
1 31971675'.- 62".I21153 1159551651 ^96786915? 391038111 
2210163251 5763108151- 21 1 3105151 6911178252 391038115 

HARMONIC ANALVSIS 

RfD  BLADf IORSION 15   0/0     R 
COFF COSINF SINF MAX PH! 

5IFADY 1912210051- 191016350 
1 1157163553- 6793606751- 8070971153 2173236253 391036351 
2 1511113753- 2675066151 3068897251 5999995252 391036352 
3 2059262251 2059271851- 2912211153 1019999553 391038353 
1 1511151753- 6916850052 1783179551 3750001552 191038151 

5 7907118152- 1113169553- 1615851651 1825732152 191038155 

RFD   BLADF TORSION 50   0/0      R 
COFF rnslNf SINf MAX PHI 

SFFADY 1126500051- 191018160 
7856725052- 2051671551- 2198810653 2190616951 391018161 
7608016152 1192181752 8781977952 1199997352 391018162 
1191798753 2515985052 1117665551 1111932151 191018361 
7608013152- 119217005? 8781967652 175000285? 191018161 
5320695052 7159281752- 908121165? 6117131652 191016165 

470 



I 
RFP    (HAOf 

roFF 
STKADV 

1 
2 

»OSITION 
. 05!N! 

188^2?00'l,)- 

'. 1 NF 

/'>■, 1602/^1- 
i utasocio- 

li.il Dll'/. 
b&l] 11.00'.'/ 

MA y 

.'U'.d'.l.'S'.l 
n9V80(n'.0 
|-J725'J6 7'iO 
JBS.VI'OOH'* 

PHI 

2'l(./OAVii'j i 
I2<.9i.8,i8,.l 
(./28V6t.'3c)2 
'I'I9993J5»2 

191018510 
19101851i 
19101851? 
19 1038511 
39l03e5l<. 
191018515 

RFC     (ILADF 
(OFF 

■ilFAn'' 
1 
? 
) 

nn'lTtON 

«1167113150- 
195«. 099251 
620(.(.7 7?'.9 

281.'114250 
975 129t, 749 
'»97(.fcH50'.9 

'.! .IF 

1250325051- 
1075025050 

127.1 312250- 
'.t.O'2'*50'.9- 
H99,l(.|(,7'.8 

MA X 

.' 119M7'.25 1 
12<.H32B50 

1096 991950 
1078672850 
50'■726071.9 

PHI 

1271869751 
2999996'.52 
11,'12 15551 

■ 816 78 77.552 
.'Ü'.628sl5 1 

19103B520 
191018521 
191038522 
191018571 
391018525- 
1910:18525 

«FHTICAL 
rntF 

«.IFAOY 
1 

(,1151NF 
993'.02505n 
659105677*8 
■.a75l]fc/<.fl- 
7.059891 71.8- 

1 1 h^o 'H'l 
I 5V, 1 1001.8 

• INI 

I0620952.«9- 
'7 3 70'»9 11.9 
■105 1000'.H 
.' 107. 11  159 

i'.8(190 1 758- 

1 36605597.9 
.'685i,i.| 77,9 
818122«758 
16!. it. 18 31.9 
19 |.19371'*B 

PHI 

3U896865'.1 

'.01.'.6(11 7i2 
19911.6285? 

119'.59?052 
58f,"t2 7252 

391018530 
391018511 
19101B512 

191018511 

191018535 
191038535 

I ■in «ny 
i 
2 

lit im 
18 17 /'.007.9 
18162'9548 
(IB I 1 li.'i0..tl 

1 1J' iiO 'Oi-ti - 
rt 1 t f.'.r '. 71..1 

I'l 17,.' ( i Kit) 

1 IN' 

/■7?7 7621*8 
..?■((.8 7 125'. 
■.'.0i.6( 5 158 
■  7.".i..'8 71,8 
1521099158- 

M7l I 

B7')B'.Bfl75e 
6 15(i?5965'7 
'.'.08 3 1 155 8 
5 72'.i.?» 758 
5 197 502 55 8 

PHI 

6'.29'.6fli)52 
:510162075? 
'.2?89'77 75? 
2259998052 
1.551976152 

391038550 
391038551 
391038552 
19101B553 
391038555 

391038555 

I 

I ATIRAL 
rn(F 

5I(AOv 

1 
? 
3 

LIFI      LIN« 
mir 

5TFAny 
1 
? 

, i.', IM 
1 1801)0001.(1 
103609i77'.9 
i, 191,1)0021,9 

58- 72 53115 
101 i'1991'.'. 
1 11.7670'.58 

i-m.INF 
5857.^71057, 
6550 708157 
1981138053 
957.5000051 

18(18935052 
I 728180052- 

51NI 

7?87bö'. 71,8- 
."7771(,5759 
'000000057- 
975 771981,8- 
■.77(18(1' 05 7 

5|N( 

901093505 
26 1 7 13675 

57?2ioil'. 

490755115 
75 1987 ' 0'' 

MA 7 

1266455459 
'.7 79 72895 9 
77 51135 55 8 
l',07205659 
l',',555'.64ß 

1 109817253 
378391751 1 

581581105? 
5?58531557 
297'72i',6i.2 

P(l! 

1756961053 
168352565? 
600000535? 
790?55?55? 
11 7586075? 

PHI 

1055178553 
1515,68753 
, i.?798695? 

1723702652 
751077195? 

3910)8550 

191038551 
391038552 
391036553 

391038554 
391038555 

391036610 
39101661 I 
191036612 

391036613 

391038615 
391036615 

0 I CH T 

rorr 
5TFA0V 

1 

7 

FVFLIC I OAP 

. OMMF 
i,7.)onfl00^1 
99 rj'.'.OO'.l 

791.667.575?- 
1566666 751- 
5200000 751- 

393|127^51 

' INF 

2'.0M 1 1.".? 

9107.887.557 
1 186667552- 
100722285 1- 
I10622'857 

77.96605757 

977,7271 767 
157917.7.157 

6005'.4',151 
1154096 157 

PMl 

6B1818175? 

517851905? 
8517I257.5? 
575000015? 

146501295? 

391018620 

3910386-'l 

39103662? 
391038673 
391038625 
391036625 

LFFT 
rnFF 

STFAOV 

1 
2 
3 

LOAP 
f051Kf 

8648000052- 
7430502252- 
6015998552- 

1126000252- 

300799905? 
1745012751 

5|NF 

1503996752 
1951 7.,3757- 
3760010051- 
32'. 6756757- 
150 1999657 

MflX 

2856208052 
6325297852 

1 169016952 

4432977,1152 
1515089052 

PHI 

1482507253 
989958555-2 
661459995? 

7616263052 
1667637252 

191018610 

191018631 
391038632 
191038613 
391038614 
191038615 

rOLLFCFIVE 
COFF 

5TFADV 
1 
? 

rosinr 
6778666752- 
1113032452- 

9919992251- 
l322666852- 

1122665852 
5403030351- 

MNE 

670115113751- 

2000000045- 
3306675051- 

5777322 151- 
14 7.3699752- 

MA ); 

1413101652 

9919992251 
116117195? 

1441342152 
1541491552 

PHI 

21604387,53 

9000001152 
646787605? 

8414668552 

4989631957 

391038640 
191018641 

391010642 
191038641 

391038644 
391036645 

5TAI1ILIZFB 
COFF 

5IFADV 

1 
2 
3 

4 
5 

rnsiNF 
1963666750- 

2871113350- 
6893315049 
1773100049 
1446689549 
1117865049 

5 INF 

2677707351 
5000000043 
5170030049- 

2333131344- 
6069266849 

MA X 

26433'16151 
6893335049 
547,9676449 
3446669649 
6175009049 

PHI 

9623557952 
2077941246 
9614484052 
8999990252 
1587629352 

391038650 

391038651 
391038652 
391038653 
391038654 
391038655 

471 



HAPMONlr ANAUSI' 

R   F PYLON POSITION 

("OFF f05 INF S1NF MAX PHI 

■ilFAnv 27779167«. <) 391038310 

1 MUiiwa- 2080762248 9249399448 1669993/5^ 39103831 I 

? 17120BVi9- 3832164348 3731811549 8705297952 391038312 

1 4''/i67?50'.7 1961,662748- 2027191248 9467081352 391038313 

4 «179141348- 2128982348 4690197848 3825110852 391038314 

S '♦7^43'i^HAB- 3775766047 4769312246 3509 185252 391038315 

S   A PUON POSIIION 
COEF COS INF SIHf WAX PHI 

■ITFAny I4n2'i0cn')0 391038320 

1 27320S1743- 1669616749 1691821849 9929315152 391038321 

? USCIOOIO'.'l- 1290896 749  . 3596179149 5688938152 391038322 

1 199998^t)'.8- 8499988348- 9394130148 8159964152 391038323 

t SSOOO 14 71.6 34641 1 3348 6500018 748 8051061551 391038324 

s 7 i208'.1T.7 6303855048 6 140222348 1667515052 39103832^ 

L   F PYLON POSITION 

rnFF COS INF ' i Nf VAX PHI 

■ilFSnY 297^1100049- 391038330 

1 776314 1 748 9580110048- 1 2 33066349 3090191653 391038331 

? ^024999849 21 ?1 7(,2!49- 1694928849 1624769253 391038332 

i I49999',048 2166666742- 1499995048 1 199999751 391018.333 

k 2 74999 1848 389.71 U.24B ■ 4769692948 7610216052 391018334 

s 1761152148- 919H764047- 1968687748 4151041452   ' 391018335 

L    A PVI ON POSITION 

CnFt mslNF SlNf MA X PHI 

STFADY 11 2')9sa v.n 391038340 

1 841911174f 4624869148 9605772148 2878110652 391038341 

2 472749B249 8804586748 4808 788449 5275004551 3910383-2 

1 152S00774B 203334 I 748 2541678048 1771002452 39103B343 

4 7116670040 5B04481347- '170926148 882368535? 391038344 

5 22,)5908148 1983482848 1003885248 8264640151 391038345 

RFO PI ICH   LINK 

rofF COSINF SIHF -   MAX ,    PHI       ... 

STFADY 1926291755- 391038370 

1 8706993252- 802/405752- 1 184276053 2226744953 391038371 

2 IB')6664352- 24 11881752 104)743752 6179452552 391038372 
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