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INTRODUCTION

As a continuation of the studies of reference 1, three full-scale
helicopter rotors have been tested in the Ames Research Center 40~ by
80-foot wind tunnel. All three of them were two-bladed, teetering
rotors.

One of the rotors incorporated the WACA 0012 airfoil section over
the entire length of the blade. This rotor was tested at advance ratios
up to 1.05. Both of the other rotors were tapered in thickness and
incorporated leading-edge camber over the outer 20 percent of the blade
radius. The larger of these rotors was tested at advancing tip Mach
numbers up to 1,02,

Data were obtained for a wide range of 1lift and propulsive force,

and are presented without discussion.
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NOTATION

Positive direction of forces and moments sre shown in the following

sketch.
by
CQ \..JCMz
Al s By coefficients in the representation of rotor dlade
8 8
cyclic pitch, that 15, 8 = - cos ¥ - sin
yelic piteh, s 8 = -A) cos ¥ B sin¢,
deg
&l y bl first harmonic flapping coefficients relative to
8 8

shaft normal plane, deg

m
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ALPHA CONTROL

ALPHA SHAFT

Dtare

tare

cH

CLR

Itare

n
tare

CMX

CMXEB

(Drag) ..

angle of attack of control axis (swash plate)
relative to tunnel centerline; positive tilted aft,
ALPHA CONTROL = ALPHA SHAFT «Bls, deg

angle of rotor shaft from vertical, positive is shaft

tilted aft, deg

e
q8

i £
(L% t)tare

qS
rotor propulsive force coefficient in shaft axes

system; Eg
s
rotor lift coefficient in wind axes systenm, LIFT

ns (QR)2

(Rolling momenttare)

g S R

(Pitching moment )

tare
qg 8 R

resultant rolling moment coefficient about rotor center
rolling moment, me
pS(QR)zR g

rolling moment coefficlent about rotor center in shaft

in wind axes system,

axes systen

resultant pitching moment coefficient about rotor center,
C
pitching moment, my

0S(aR) %R o
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CMZ

Drare

cp

Cro

cQ

CT

-CXR

tare

CYR

M(1) (90), M,AT

resultant yawing moment coefficient asbout rotor center

in wind axes system, yawing moment, z
o S@ER)R °

(Yawing moment, 3

q § R

rotor power coefficient, power
DS@RF

profile power coefficient,

CPO = CP - (CLR)2 g - CXR (V/OR)
2(V/0OR)

rotor torque coefficient (shaft axes yawing moment
coefficient)
rotor thrust coefficilent (shaft axes 1lift coefficient)

rotor propulsive force coefficient in wind axes

system, -~ Drag

08 (@R)Z
{5ide forcetare)
qs
CY
rotor side force coefficient, side force, 'R (same
o

o 8 (9R>2

in both wind axes and shaft axes systems)
rotor blade tip Mach no. at 90° azimuth position

2 1b/et?

free stream dynamic pressure, 1/2 oV
rotor radius, ft

reference area, (no. of blades)x(blade chord)x(rotor radiu$)ft2
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T free stream temperature, deg R

THETA collective pitch at .75R, deg*
v free stream velocity, ft/sec
V/OR advance ratio, V/OR
p air density, slug/ft3
Q rotor rotational speed, radians/sec
o rotor solidity, __S_._
nRz
Gc cyclic pitch, deg¥
61 blade twist,deg*, from center of shaft to blade tip

collective pitch at 2,33 ft radial distance from
hub center, deg
#Pitch angles are measured from a plane perpendicular te the rotor

shaft to the line of zero 1lift of the airfoll section.

MODEL DESCRIPTION
General

Figure 1 is a general view of the rotor system installed in the wind
tunnel test gection. Rotor shaft angle-of-attack was remotely controlled
uging an extendable taill strut. Rotor power was provided by a 1500 HP
variable frequency electric motor ingide the falred body. Collective

and cyclic pitch were remotely controlled and monitored from the control
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room. First harmonic rotor flapping coefficients relative to the shaft

were obtained from electronic flapping resolvers.
Rotors

Three sets of blades were used for these investigations. The 34 ft
blades had NACA 0012 airfoil sections. The 44 ft and the 48 ft blades
were tapered linearly in thickness from .8R to the tip, which was ap~
proximately the NACA 21006 airfoil. The tip airfoil is described in

detail in figure 2. The dimensional information related to the rotors

is given below.

Parameter Rotor No. 1 No. 2 No. 3
Rotor radius, ft 24.0 22.0 17.0
Blade chord, ft 1.75 1.75 1.75
Cutout radius, ft 2.04 2.04 2.04
Rotor solidity L0464 0508 .0656
Reference area, ft2 84.0 77.0 59.5
Blade twist, linear, deg ~10.9 -1.83 ~1.42
Blade taper ratio 1.0 1.0 1.0
Hub precone angle, dep 2.75 2.75 2.75
Moment of inertis about flapping

hinge, ftwlbusecz, per rotor 2289 1995.2 1361.6
Number of blades 2‘ 2 2

Adrfoil

NACA 0012*% NACA 0012% NACA 0012

A standard UH~1D transmission and rotor shaft were used in con-

junction with a speed increasing transmission to match the motor speed
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to the UH-1D transmission. The rotor was controlled by a modified UH~1B
control system.

*These thin tip blades were NACA 0012 from the root to .8R, and
linearly tapered in thickness from .8R to the 6% thick tip. The zero
1ift line of the cambered tip sections was varied such that the linear

twist distribution was maintained. (See figure 2.)

OPERATING PROCEDURES

Tunnel speed and rotor rotational speed were adjusted to obtain the
desired advance ratio and advancing tip Mach number. At each combination
of shaft angle and collective pitch, the cyclic pitch was adjusted to
minimize first harmonic blade flapping, and data were then recorded. Col-
lective pitch or shaft angle was then changed and the above procedure
repeated until a limit was reached in motor power, control position, or

structural loading.

Data Reduction

Six-component forces and moments were measured by the wind tunnel
balance system., Tare corrections were applied to the balance data to
account for forces and moments produced by the exposed model support
struts, the faired body and the rotating hub. All rotating hardware
inboard of the 2.66 ft radius station were included in the tares. The

tares were applied based on wind tunnel dynamic pressure and shaft angle.
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Rotor downwash effects on the tares were neglected because of a lack of
confidence in any known technique for assessing their magnitude., The
tares used are listed below in equation form.

For Rotor No, 1:

c = -0,8898 + 1.0521 cos ey + 0.3913 gin o
fare
e = 0.9456 - 0,7869 cos oo + 0.1288 sin o
D 8 8
tare
Cm = (.4623 - 0.4933 cos aa + 0.1732 sin o
tare
C = 00,0178 - 0.0215 cos o+ (0.0257 sin o
v B s
tare
C = 0,
ntare
C1 = 0.00246 - 0.000446 cos g - 0.01813 sin o
tare

Por Rotors No. 2 & 3:

o, = 2(-29.740 + 39.39 cos & + 29.33 sin o
8 8 8
tare
+ .0311q + 240.54 o > - 90.96 « ¢
Sradians Sradians
- 1046.3 a > +193.68 o ©

Sradians Sradians
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c = 1(59.895 - 49.767 cos o+ 6.456 sin o
13; s 8 8
tare

3 +336.69 o
Sradians Sradians
5

4+ 102.92 o . - 754,89 o 6
Sradians S8radians

+ . 0466g + 38.975 o

¢ = 1(-419.97 + 470.78 cos o+ 292.20 sin o
m 8 8 8
tare
3
radian

3 - 9448.1 o ©

S8radians Syadians

4

Sradians

- 2.312q - 2072.3 o_ |+ 4381.0

+ 10514.9 o

o]
i

1(2.989 - 3.983 cos o - 2.191 sin o
v s 8 s
tare

3 + 160.65 o °
8radians Sradians

> - 2634.1 o ©
8radians Sradians

+ .009q + 126.06 o

- 1301.7 o

c = 172,312 + 79.817 cos o+ 15.230 sin o
n 8 s 8
tare

3 - 1237.31 o %
Sradians S5radians

5 6
+ 4080.31
8radians 0‘Srauiien:xs

- .1695q ~ 642.46 a

+ 1215.98 o

C1 = l{(—27.709 +41.964 cog o - 4.227 sin «
s 8 s
tare

3 -~ 812.0 ¢ 4

Sradians Bradians

5 + 1063.68 o °

8radians Sradians

- .210q - 351.91 o

+ 637.27 o

The control axis angle of attack (ALPHA CONTROL) was determined by
the equation

ALPHA CONTROL = ALPHA SHAFT ~ Bl
8
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where longitudinal cyclic, Bl » Was obtained from model instrumentation.
8
The total torque coefficient, Cp, was derived from tunnel balance moment
o
data. The term CP0 was computed by the equation

CPg = CP - Q(CLR)Z ~ CXR(V/OR)
2(V/OR)

This equation is based on the assumption of uniform downwash distribution
over the rotor disk.
Tabulated data are presented in both the wind and shaft axes systems.

All data are referenced to the rotor hub center.
Data Presentation

Test conditions for the rotors are illustrated on the Rotor Velociéy
Diagramg shown in Figure 3., Numbers adjacent to the symbols on these
diagrams refer to table numbers which present the data for thaf condition,

Tabulated data are presented in both the wind axes and shaft axes
systems.

Although the techniqug used in these tests was directed toward ob-

taining dats with a, = bl = 0, some data were recorded wherein flapping

1
s 8
was not zero. Of those data, only those for which |a, | or {by | was
8 8
greater than ,2° are so noted and listed in the tabulated data.
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Figure 2.~

FOR ROTORS NO. 1 AND 2

UPFPER AND LOWER SURFACE COORDINATES OF BLADE TIP ATRFOIL SECTION

All dimensions are in inches

¥

upper lower

0 -0.25 -0.25
.105 -.082 -.343
.210 -.002 ~.373
L20 .110 -.398
630 .193 - 417
Bho 260 -.435
1.050 .318 - sy
1.575 A5 ~-.490
2.100 485 - 520
2.625 .532 -.545
3.150 562 -.562
L.200 603 - .603
5.250 623 -.623
6.300 630 ~.630
7.350 625 - 625
8.%00 609 -.609
10.500 556 -.556
12.600 L7g -.k79
14,700 .385 -.385
18.900 .152 -.152
19.950 .085 -.085
21.000 .020 -.020

Leading-edge radius = 0.062 at y = -0,250.
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TEST 288.5 RUN 7

ALPHA AL PHA

PT. SHAFT  CONTROL
14. 5.0 M;B-Q

1353 FELTTTRIOLU
l6. ~5.0 =11.7
i7. "'10-0 ~1l4.1

By TFI0.0 =158

19. ~10.0 ~12.5
20. ~10.0 ~11.0
I T-T5.0 C -18.2
224 ”15-6 -19.3
23, ~15.0 ~20.9
2R C=5.0 7 =5.9
25. ~5.0 “~5.6
2.60 0-0 -1 .5
TrETS T QL0 ~Z2.8
28. 0.0 -4 .5
29. 0.0 ~bak

" 30 ‘0.0 =03
3i. 4.0 3.4
2. 4.0 1.8
TTTEES %.0 U.2
3". 4.0 -1 b

ROTOR SCALE DATA * PROGRAM LAZ4370 ¥ WIND AXES

Table T -~ 1.

Rotor No.

1, V/OR =

.30, M(1.0, 90) =

WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TiP SPEED

CLR™

xR

CYR

CMx

0.051042 0.002568 -0,001276
OLUESETZ UL B0RE3T 0 0BT6 16 1. G00009 ~0,

0.083975
0.041437

'6.§6ﬁ§§ﬁ'

0.024051
0.005556

W.0TY512

C.034167
0.050058

G.030671

0.012428
0.040323
G.U59234
0.0T78254
0.094102
0.0T96%4
0.042841
0.061487
0.080812
G.096365

0.006965
0.005676

GL0G9626

0.002354
-3,000825
§.002733
0.007581%
0.012464
G.000862
-0.000611
~0.001729
~0.QUIEYI4
~0.001343
~0.000070
-0.001573%
~0.004535
-0.005792
~0.0058908
-0.006799

~0.002005
~0.000734

~0.000829°

~0.000851
-0.000783
=0, 006712
-0.000511
-0.000577
-0, 000943
~Q. 000849
~3.001402
~0L.QUIv1Y
-0.002413
-0.002997
-0.001315%
~-0.002352
-0.002753
-0.003299
~0.003751

‘3.000074

-0.000068
~0.000403
-0.000864
~0,000148
~0.000087

~0.000497

~0.000848
~-0.001292
0.008G094
0.00C4975
0.000250
T.000384
0.000440
0.000428
g.00a192
0.000482
G.000535
0.000555
0.000715

B M 1 §

0.000475

TMET

e
0.005119
0.003689

P
-0.001055 0.002799 0.0026220 0.0016538 0.298 0. 790
ooIEy

<003
0.0048717
0.0034549

" TPO

N [
0.0022472
0.0014240

VIUR“WTrIT“ﬁﬁ;s

6

0.298
0.2%9

Q7723768 PAGE T~
TIME 47B.35

0.790 -
0.787

EnLah

-0.001308

-G .000851
-0.000559

-0.000837

-0.001018
~0.001320
~6.060838
-0.000655
~3.000789
-0.001146
~0.001197
~0.001402

-0.0005689

~0.000721
~0.000950

~0.001163

~0,001244"

0.005212
0.002502
0.001460

0.0049584
0.0022614
0.0012243

0.0017851
0.0015147
0.0014668

0.300
0.298
0.297

9.786
Q.786
0.789

0.002598
0.004228
0.005888
4.002030
0.001498
0.001265
0.001%58
0.002139
0.003168
.001205
0.000380
0.000286

‘0.000494

0.001163

0.0023484

0.0040008
0.0056643

0.001868%

0.0013534
0.0011344

0. OUTITHE

0.0019386
0.0029558
0.0010828
0.0003431
0.0002490

G.0004407

0. 0010647

0.0015057
0.00163%6
0.0017362

0.0015376

0.0015223
0.0015245

U.00Te352"

0.0018645
0.0022886

S 0.6615209

C.0015473
0.001567%0

T 00T9%2T

~ nAn7g55

0. 299
0.300
0,300

0.296
0.299

Yike

0.296
Q=299

0.297
0.298

0298

0.300

L2997
LT
T.792

0257

578

0.788
0.788
0.786
0,788
0.790
0.788

0.789 Q.
0.789 .

0.791
0.789

VI 0 3 Lo 3 00 D1 VD I &0 B O

Q.786 :
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TEST 288.0 RUN 3

WIND AXES COEFFICIENTS, BASE(Q ON

Table I « 2,

ROTOR SCALE DATA * PROGRAM LAZ430 * WIND AXES

ALPHA  ALPHA

PT.  SHAFT CONTROL CLR CXR ~ CYR
1. ~5.0 -T.3 D0.029615 (.001078 ~0.001282
2a -5.0 -8.7T 0.048920 0.002887 —-0.001518
AT U URRLT SI0LE L0878 0.005046 0. 00 T4l
&, ~5,0 ~12.0 0.084405 0.007658 -0.001996
Sa “T-0 ~13.6 0.073726 0.008862 -0.001443
TTTTTTRSTTT=IZLU T URITLE T 0.0487238 0. 009409 6. 606319
7. -10.0 ~=15.6 Q.057903 0.009732 -0.000621
B. ~30.0 ~16.6 0.066472 0.011672 ~0.00059%
TUTTRTUTTRELY O FIEL0 0L.0TRY5E .0 TI07S <0.000689%
10. -6.0 ~13.,5 0.085678 0.00995% —-0.001652
11- _?-G “l"l‘oq 09031135 0-01053* '0&001227
B V-SSR s B ¥ D D.037811 0.003337 -0.00064ds
13. -Fa0 -8 a5 0.019135 (.000972 ~0.000895
4. ~T.0 -F.2 0.001754 -0.001026 ~C.00077L
"""""" ARTTTURTLGTURTL 2 G O0U23IS 0. 001209 ~0.0000864
i6a -3,0 ~2»8  0.003543 -0.000988 ~0.001341
17. ~3.0 ~lsk ~0,015453 ~0.001743 -0.001444
18, ~3.0 -8.8 G.077304  0.003¥2% ~(.002054
19. -3.0 ~10.6 G.09261l4 O0.005961 ~0.002367
20. 0.0 - 0.0%1997 0.000460 -0.003254
TUTEYYTTUWIETT ST BL0%94%84 BLO01IT3I9 -0.00349%
22. 0.0 ~2.9  0.056426 ~0.001257 -(0.002227
23. 3.0 ~0.7 0.073508 -0.0064801 ~0.003199
TR 3.0 0.8 0.053559 <0.004026 ~0.002717
25, 3.0 2.2 0.034645 -0.0030346 ~0.002469
26, 3.0 3.6 0.016667 ~0.001996 ~0.002354
rd 0% 3.0 -2t 0.0890%4 ~D.004410 -0.003880
28. 3.0 =4.5  0.,0995%00 ~0.002802 -0.004146

03/19/68 PAGE 5

) T T TIME #REL.RY T
Rotor WNo. 1, V/OR = .30, M(1.0, 90) = .85
ROTOR "BLADE AREA ANG ROTHR TIF SPEED
ChX CMy  _CMz. _ _CP  CPO V/OR  M\AT & Sgrip
0.000380 ~0.000334 0.002062 0.0019000 0.0015069 0.302 0.848 1.0 12,
0.000359 ~0.000430 0.0026843 0,0026723 0.,0016161 0.302 0C.848 .7 ik,
§.00628% ~0.000415 0.003836 0.G038739 0,0018091 0.301 0.852 .6 ' 16, —
0.000063 —=0.00031% 0.005237 0.0050028 0.0021308 0.304 O0.844 .3 18.
~0.000263 -0.000327 0.005302 0.0050733 0.0019787 0.302 0.848 .5 18,
~0. 000807 <0.000379 0.004811 0.0048283 '0.00160589 0.302 0.848 1.0 8.
~0.000571 ~0.000347 0.005053 0.0049216 0.00L7150 0.303 0.846 .8 18,
-0.000731 ~-Q.000328 0,005890 0.0056886 0.0018204 0.302 0.848 .8 19,
=0, 000574 ~G.000233  §.005943 0.0057666 0.0019840 0.303 0.847 .6 19, T
~0.000285 -0.000276 0.005923 0.0057435 0.0021641 0,303 0.846 .3 19.
~0.000488 ~0.000404 D.005948 0.0057604 0.0020651 0.303 0.846 .5 19,
0.000059 ~0.000419 0.002708 0.0025894 "0.0014714 0.303 0.846 .9 i, T
0.00C170 ~0.000288 0.001883 O0.0017432 0.0014205 0.303 0.846 1.1 12.
0.000057 -0.000508 0.001245 0.0010493. 0.0013602 0.303 0.846 .9 10.
0. 000176 —0.000565 T.001261 0. 0010714 0.001%367 0.304 0.84% 1.0 1w, T
0.000329 ~0.000468 0.001328 0,D012148 ©0.0015131 0.303 0.847 1.0 8.
0.000309 -0.000434 0.001247 0.0010429 0.0015516 0.302 0.848 - 8 6.
0.0002Z8C ~0.000355" §.003690 0§.0034991 "0.0015128 0.303 0.846 .5 %, 7 -
0.000178 ~0.000330 0.005048 0.0048308 0.0023621 0,305 0.843 .1 18.
0.000647 ~0.000524 0.003244% 0.,0030821 0.0022953 0,303 0.846 .1 16.
0. 000568 ~0.000496 "0.004078 "0.0038343  0.0025935 “T.308 HLELS . o 7. 77
0.000668 «~0.000322 0.001600 0.0014321 0,0015721 0.304 0.843 .8 iz,
0.,060902 ~0.000413 Q.000870 0.0007465 0.0017912 0.304 0.845 .3 12.
0.000829 -0.000404 0.000695 0.0006247 §.0016243  0.303 "06.847 .7 w0,
0.000807 -0.000321 0.000770 0.0006969 0.0015270 0.304 0,844 .8 8.
0.000791 -0.000312 0.00L041 0.0009736 0.00156G3 0.305 0.843 .8 5.
0.000977 ~0.000439 (.001500 O.C0I3870  0.003Y163  0.303 " 0.846 _ W1 L, T
G. 000897 ~0.000413 0Q.003114 0.0029625 0.0030441 0.302 0.848 _ o 15.
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TEST 288.0 RuUN 8

ALPHA
PT. SHAFT
l. «~5.0
2 “5-0
3. -5.0
L3 '5-0
5. 5.0
éo ‘“!.01-0
Ta ~10.0
8. “10-0
Fe ~15.0
lon —1540
ll. «15.0
TTIZT LT
13, -17.0
14. =170
TR TTTRYLY
6. -17.0
TEST 28840
ALPHA
BT, SHAFT
1s -309
2 ~3.0
mmgtm . 13;&
b ~3.0
$§ ~3.0
6‘«:. —'3.0
Te -5.0
8. _St
N T 2a
10. 2a
il. 0-
iz, 0.
13. 0.
14‘ 5.
15, 5.
16. 5.

ALPHA
CONTROL

”7-8
“H 5
“9-2
~10.2
~10.8
’ "13.3
~14.8
=-l4.1
-17.6
~18.8
*19¢4
-20.5
~21s1
~21.5

‘‘‘‘ EULOTTULUT519Y T 0LU0ZATI -0.600301

-19.3

ROTOR SCALE DATA * PROGRAM LAZ2430 #* wIND AXES

Table I - 3.

Rotor No.

WIND AXES COEFFICIENTS, BASEDC ON ROTOR BLADE AREA AND ROTOR TIP SPEED

CLR

0.049643
Q.03L727
D067V
0.075513
0.083909
0.040817
0.056865
0.049363
G.0F7051
0.033473
0.041103

0022181

0.028974
D.037228

CXR

0.002083
0.000432
0.003868
0005012
0.006477
0.004937
G.008451
0.006779
6.00Z301
0.006913
0.009203

0.006998
0009667

T.004883

CYR

-0.001365
-0.001188
-0.001843
~0. 002260
~0.002516
-6.000655
-~0.000808
-0.000641

~0., 000505

~0.000262

=0,000102

$.000119
0.000123

0.007663 0.000048 ~0.000529

RUN g

ALPHA
CONTROL

4.1
~3.5
98
=TT
—8¢5
-§.2
-9.8
*10-5
T b.0

i
e GE AR UL e

L] LR * & L] -
- B e O P AR

WIND AXES COEFFICIENTS,

CLR

0.029093
0.024576

§.070d46

0.077569
0.085398
0.096634
0.077246
0.085093
0.051233
0.043925
0.08639%92
6.0%91684
0.087T128
0.0560445
0.070897
0.085032

CXR

-0 .,001945
-0.0600904
0.061570
0.002601
0.003338
0.004687
0.,004883
0.006108
~G. 004198
~0. 004130
-0.001878
<0,000793
~4.000299
-0.008006
~§.008840
-0.049209

(EYR

~3.,001531
~0.001385
~G.002267
~0.002366
-0.002623
~3,003098
-0.002283
~0.,00249]1

-0.002344

~0.002307
-0.003119
~0.003345
-0.003257
=-0.003105
-G.003332
~3.003742

LHMx

¢.000120
0.000260

0.000083

0.000101
0.000161

~0.000317

~0.000598
-0.000469

-0.00G39%

-0.000868
~$.001092

-G. 000825 -

-0.001116
~0.001422
—a.ﬁﬁaéii
-0.000230

CHx

0.000369
0.000323

0.000372

¢.000302
0.000400
g.00030s
.000084
-0.000161
0.000578
0.000631
2.000563
0.000715
0.000532
0.000746
0.000794
£.000950

032/19/68 PAGE 9

TIME 846.82
1, ¥/CR = .30, M(1.0, 90) =
CHY cMz cp cPo V/OR  MoAT A Sgrip
~0.000400 0.003044 0.00287280 0.0020170 0.297 0.952 .5 1k,
~0.000411 0.002413 ©0.0021827 0.0019755 0.300 0.953 .7  12.
-0, 000422 0(.00410% 0.0038730 0.002358% 0.300 0.953 .3 16.
~0.000431 0.004774 G.0045508 0.002604% 0.300 0.951 .1 AT,
-0.000503 0.005633 0.00536063 0.0028925 0.300 0,950 0.0  18.
~8.000534 0.003764 0.0034776 C.0018744& 0.299 0.952 9 16.
-0.000608 0.005304 0.0050772 0.0022950 0.300 0.952 .6 18.
-0.000533 0.004574 0.0063715 0.00214%1 0.301 9.948 .8 17.
~0.000407  G.00276% 0.0025684 0.001i8567 0.299 0D.948 1.1 16.
~0.060436 0.004328 0.0041427 0.0019783 0,301 0.948 1.0 18,
~0.000455 ' 0.005129 0.0048732 0.0019820 0.300 0,951 1.0 19.
-0.000250 " 0.003521 7 0.003a500° 0.0019624 0.299 0.950 1.2 18.
-0.000374 0.00%41681 0.0041537 0.001990¢ 0.300 0.950 1.1  19.
=0.,000489 0.005098 0.0050920 0.0020825 0.300 0.950 1.0 20.
~.0002¢R G.002751 0.0026388 0.0018826 0.298 0.949 1.2 17,
~0.000280 0.002109 0.0019419 0.0019230 0.298 0.948 1.1 6.
BASED ON ROTOR BLADE AREA AND ROYOR TIF SPEED
CcHY Mz P _tPo V/OR MY A Cgrip
8
0.000361 0.002054 0.0018774 0.0023919 0.298 0.9355 .8 11.
-0.000543 0.001823 0.0016829 0.0019072 0.300 0.950 .7  10.
<0, 006610 " 0.0033H6 T 0.0031d7e 0.00z22283 0.301 0.949 .3 15.
—0.000713 0.003975 D.0037550 0.00256%6 0.300 0.951. .2 16.
~0.000952 0.004721 0.0045009 0.0029370 0.299 0.953 .2 7.
-0.000660 0.005621 0.0053979 0.0033668 0,298 0.955 - .1  18.
~0.000789 0.004824 0.0045965 0.0026670 0.301 0.952 .1 17.
~-0.000731 0.005638 0.0053857 ©0.0029917 0.300 0.953 0.0 18.
~0.060531 0.00112+4 0.001024Z  C.0020710 "0.298 "©.950 .5 10.
-0.000526 0.001064 D0.0009865 O0.0020823 0.301 0.951 .6 g,
-0.000286 0.003007 0.0028442 0.0028381 0.382 0.95% .1 5.
~0.000118 0.003839 0.0036%33 0.003243% 0.301 0.95% 0.0 15.
-0.000233 0.004874 0.0046408 0.0040022 0.300 0.953 - .2 17.
~0.000933 0.0G0158 0,0001551 0.0022705 0.300 Q.947 -3 9.
~0.000441  $.000233 (.0002345 0.002485% 0,299 0.950° .3 10.
-0, 000579 0.000730 0D.0007S87 0.0029783 0.301 0.951 1 12,

16
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TEST 288.0 RUN

ALPHA
SHAFT

~5.0
6.0

6.0

"50{}
"640
gl

~3.0
"9.0

"‘g aG' )

-%.0
‘12»0
-12.0
~12.0

512.0 )

-85
-3.0
~-3.0

"‘6&0'

=& o}
=60
=&,

""gng
~3.0
-3,0
~3.0
~6.0

11

ALPHA
CONTROL

=6l
~6+9
~Te2
~T1.9
-B.6
R I
~-10.6
~11.2
"'1108
“‘1205
"'1308
- -14,3
""15 <0
“«13.2
“g,.g
=6.7
""’Q'a?
"‘7-2
"‘70?
"505
~§.2
"11:8
-iil.1
~10.4
-9.8
"’7-1

WwIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIF SPEE]

CLR

0.032471
0.026653
0.035456
0.045178
0.053029

0.0606T1

0.029126
0.,037116
0.046723
0.055362
0.022260

C0.030262

0.039006
0.013491
U 0205624
0052676
0.054202
G.03871¢9
0.046604
G.054744
0.062730
0.04T7482
0.039178
B.029298
0,022933
0.038329

CXR

~0.000348

-0.000282
0.0004%1
2.001292
0.002146
0.003230
0.001277
0.002580
0.004551
0.005366
0.001529
0.0031301
0.005051

~0.000154

C0.000150

-0.000639
-0.000924
0.000291
0.001107
0.001993
D.003023
0.003568
0.002597
0.001196
0.000131

ROTOR SCALE DATA * PROGRAM LA2430 * WIND AXES

Table T ~ 4.

CYR

-0.001252
~0.001064
-0.001079
~0.001303
~0.001512
-0.000692
~0.000648
~0. 000773
~0.000870
~0.000591
-0.000534%
~Ga.000547
-0. 000576
-0. 0008567
~0.0017T10
-0.001690
~0.000987
-0.001026
-0.001240
~0.001423
-0.000623
-~0.000481
~0.000414
-0.000338

Rotor No. 1, V/OR = .31, M(1.0, 30) = 1.0

CMX

¢.000168
0.000165
0. 000057
3.000067
~0.000075
~0. 008079
-0.000161
~0.000282
~0.0603T4
-0.000416
~0. 000376
—0. 000493
-3.000872
~3.000282
~0. 000189
0.000281
G.000312
J.000024
-0, 000067
-0.000056
8.004065
~0,000445
-0.000368
~3.000316
~3.000301

0.000282 -C¢.000872 ~0.000048

CHY

”°c000“7?
-0.000500
~0,000547
-0.000820
~0.0008%
~0. 060862
-3.00066%
~0. 000707

~0.0060644

~0.001114
~0.,000627
~0.0006%8
-0.000811
-0.000418

-0.uoueaz

-0.000713
~-0,000808
-0.000698
~-0.000767
-0,000832
~3.00049]
~0.000664%
~0.000699
-0 000542
~0.000567
~0.000687

CMZ

0.002870
0.002857

0.003216

0.003626
0.004182
0.004711
0.003415
0.003940

004601

0.005302
0. 003402
0003974
2.004819
0.002845

L0092

0.003062
€.003355
G.003461
0.003864
0.004425
1. 00498%
Q.004803
0.004174
0.003519
0.003134
0.003516

cp

0.0027214
0.0026933

0.00274948
0.0027274

i
Po

. 03/19/68 PAGELT

_.¥/OR

0.309
0.309

TIME 846.82

LB AT

0.990
d.98%

0.0030847
0.0034651
0.0039924

G.0028387

0.002911%9
0.0031173

0.308
0.310
0.310

0.992
0.989
0,991

0.0044980
0.0032531
D .0D37705

6.0032202

0.0027940
0.0028688

0,310
0.309
0.310

0.989
0. 990
0.9920

0.0044456
0.0050958
0.0032316

“0.0038187

0.0045337
0.0026525
$.0028093
0.0029527
0.0032226

0.0033327

C.0037212
0.0042687

‘D.U0S6T1IT

0.0046979
0.0040509
2.0034077
0.0030505
§.0033%02

0.0030483
0.0032046
0.0027240

UL.O0272967 0.3509

0.00285484
0.0026861

0.309
0.31¢
0.308

0.309
0.308

0.992
Q.991
0.992
0.996
0.993
0.990

T.0027311 0.307

0.0029403
6.0032787

0.0031327

0.0032181
0.0034332

0.0033135
0.0031449
0.0029777
Q.0029707

9.00313924

O.O034893

0.308
C.304

0.305
0.305
6.305
0.304
0.304
0.305
0.304

0.303

0.304

0. 991
0.991
1.002
T.002
1.000
1.002
TTLLe00
1.602
1.002
0,839
1.000

14008

 Ogrip

1z2.

i3.
1h,
15.
16.
1k,
15.
16.
i7.
15.
16.

k.
13.
13.
13.
13.
1k,
15.
16.
16.
15.
1k,
13.
13.

+

L‘Jl_sb!

s s

OV 0O

B

P

ot o
A0 OO OV ) D AT I A0 © O =1 COND DD

*


Dow
Text Box
17


TEST 288.0
ALPHA

PT. SHAFY
1- ~5.0
2- "‘"5-9
3. ~5.0
L ~5.0
Se ~5.0
- -16.8
7- "10:0
8. ~10.0
g, -IZ.0
i0. ~-12.0
il. ~-12.0
12, ~15.¢
13. “15.0
14- -15.0
15, ~12.0
16. 0.0
iz7. 0.0
18. 4.0
19. 0.0
20. 2.0
21 C 2.0
22 2.0
23, 2.0
2‘@& "599

RUN &

ALPHA
CONTROL

~Tab
"’6.1
~11.0
“13«0
-14.5
~14.7
"15.2
~17.8
-16.2
"17‘7
~19.2
-1%.%
~2Lla%
~1B.4
~14.5
5t
=75
“"9.5
~3.9

_2.1 .

-3
&l
~0.8

ROTOR SCALE DATA = PROGRAM LAZ430 * WIND AXES

Table T - 5,

Rotor No, 1, V/OR = .35, M{1.0, 90) = .85

WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED

CLR

0.023610
0.007s68
0.056771L
o.07L727
0.,082621
0,030783
3.045940
0.060293
0.0207177
0.035338
U.048421

G.0620873

0.0233549
0.005736
§.0u31se7T
0.067680
0.082532
0.091158
0.050050
0.061886
$.068944
0.0839849
0.044836

CAR

0.00051%
-0.000897
CJ.004T28

0.006495

0.008897

§.00365%

0.007054

0.010362

0.002349

0.006238

0.009760

0.003682

0.007583
~0.00066T
-0.001340
~-0.000392

0.000561

0.0027101
=0.000953
~3.002824
~0.602808
~0.001365
-0.002526

CYR

-0.000707
~0.00058%
~0. 000942
-0.001353
~0,001686
~G. 000058
0.00G137
~0.000107
0.0a0071

0.000111
-0.000172

0.000031
~0.000072
~0.000049
0.000293
~0.00257¢6
~3.003145
~{3.003595
~0.002157
~0.003126
~0. 003491
~Qa.004242
~0.002663

Cux

0.000124
0.000122
0.000024
~0.000147
~0.000320
~8. 000373
~-0.000611
~0.000924

~G.0D0U38E

~0.000730
“'0»000991
~0.000651
~0.000957
~3.000327

~-§, 0002307

0.000702
C.000557
0.0080576
G.D00643
0.000876
J.000829
0.G00854
G.000712

 EMY

-0+ 000444
~0.000394
-G.000%88
~0.000661%
-0.000170
-0.0300540
~0.000737
-Q0.000751
8. 0006458
=0.000591
-0.000652

~0.000376"

~0.000471
~0.000236

-G 000552

~(.000641
~0.000761

~0.000125

~3,.000781
~0.000813
~0. 000844
-0.000225
-0.0006%96

CKZ

0.001898
0.001369

0.003675"

G.004958
0.006433

0.003673

0.004490
0.0060230

T0L,002571

C.004027
0.005553
0.003124
0.004705
0.001562

oL, U0TZaT

0.002186
0.003168
0.004da0
0.001630
0.001216
0.00139¢6
0.003067
0.001040

=748 Fhvddtdh bbbk e RUR 23, SLAG I IR T E R AR T ELEE R FEREE~04,50565]

LER
0.0018362
0.0013124

000358427

0.0048405
0.0062898

0L.0029598

0.0044772
0.0059742

U 0025682

0.004D242
0.0055407

NI EEY A

000466752
0.0015097

4. 001 58"

0.0021002
0.0028951
0.0046932
0.0015132
0.0011312
N GEES VL
0.0029179
0.0009221

T TTTIRE BRI T
L CPO_ wIOR  M.AT A Carip
0.0016202 0,347 0.849 -7 12,
0.0016195 0.346 D.849 1.1 10.
T. 0019385 "0.348  0.848 .9 0 16,
0.0022280 0.350 0.846 .5 = 1B,
0.0027458 0.347 0.848 -3 20
0.0018476 0347 " 0.849 1.2 16.
0.0018932 0.346 0.851 1.0 18,
0.0021438 0.346 0.850 .8 | 2p.
0. 0017229 0,347 0.858 1.L ' 16,
0.0017763 0.347 0,848 1.1 18.
0.0020063 0.346 0.850 .9 20.
OLO0TB3IE 0.34% 0.850 1.1 18.
0.0019655 0.34T7 0.848 1.0 20.
0.0017386 0.346 0.849 1.1 16,
D.00T6I88 0347 D. 849 1.2 1k,
0.0019293 0.346 0.850 .6 1k,
0.0022445 0,346 0.8649 .2 16.
0.G03E014 DL348 T 0.849 .1 18.
0.0016755 0.346 0.848 .7 12,
0.0018499 0.346 0.B49 .5 12.
60019719 76,94 0.8ET .3 ik,
0.0028476 0.346 0.850 0.0 16.
) 0.001665L 0.347 Q.847 .7 10,
0.C0000G0#++3e54 0654377, 07% §.31¢

03/19/68 PAGE 7T
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TEST 2B8.0 RUN 10

ROTOR SCALE DATA * PROGRAM LA2430 % WIND AXES

Table I -~ &,

Rotor No. 1, V/OR = .35, M{1.0, 90) = .95

WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED

| 03/19/68 PAGEL3

TINE 846.82

S
m

ok

N

T

.

+

4

FRERHHERPRRROO

a4 B e

.

N

.

W VO W VA O R E R NN O OWW S

— JP

ALPHA  ALPHA
PT. SHAFT CONTROL CLR CXR CYR CHX CHY [1.74 ce CCPO W/OR MuAT
1. ~10.0 ~10.3 ~0.000000 ~0.000000 0.000000 -G.000000 -0.000000 0.000000 0.0011350 0.0011350 0.000 0.T713
2, =10.0 ~10.3 0.000000 0.000000 0.000000 -Q.000000 -0.000000 0.000000 0.0010218 0.0010218 0.714
5, -16.8  -10.3 0.000000 ¢.660000 0.000000 <0.006000 ~0.000000 ~G.o00000  0.0011444 0,0011444 06.000 0.714
4. =~10.0 ~10.2 0.0000080 0.0000G0 Q.000000 —0.000000 -0.000000 0.000000 0.0017257 0.0017257 0.715
5. -—10.0 -10.3  0.000000 0.000060 0.000000 -0,000000 ~0.000000 0.0CQ0000 0.0025385 0.0025385 0.000 0.747
T, ~1f.o  -10.4  G.000000 0,0000006 0.0600000 -0.000000 -0.080090 G.000000 0.00381I12 0.0038112 0.716
Te ~12.0 =15.2 0.023934 0.001967 ~0.000972 ~0.000167 -0.000568 0.003405 0.0030851 0.0023583 0.948
8. ~l2.0 ~16.5 0.040197 0.005603 -0.000893 ~0.000541 ~-0.000704 0.004901 0.0045926 0.0025190 0.351 0.948
TG REELE TS LE T 0.048TYE 0007090 ~0.000668 C0.000860 -0.000766 0.005573 0.0052292 G.0025921 0.9486
10. —-15.,0 -1iT.5 0.008784 -0.000722 -0.001054 -0.000109 ~0.00038¢ {.002349 0.0020440 $.0022918 0.350 0.948
11. =15.0 ~-19.,1 0.024610 0.003490 ~0.001042 -0.000554 -0.000562 0.004067 0.0036510 0.0023864 0.351 0.948
Iz =IELD T ~19.7  0.630797 0.008785 ~0.000619 ~0.000663 ~0.000542  0.004T718 0.0043856 0.0024607 0.352 0.946
13. ~315.0 ~20.2 0.037121 0.007096 -0.,000720 ~0.001002 -0.000621 0.005476 0.0051423 0.00254642 0.353 0.%42
14. =3i2.0 =-13.7 0.007753% -0.001318 -0.001049 0.000083 -0.000501 0.002138 0.0018648 0.0023229 0.351 0.949
B . URI0LG0 VLT U 0L0TTR3E  0.000217 0. 000848 “UL000012 SO 006439 0.0028T8 T 0.0023559  U.G022893 T HIBY G.94%
16. “5,0 “3.7  0.062710 0.002421 -0,001729 0.000130 -0.G00877T 0.004213 €.0038612 0.0027506 0.352 0.948
it ~5.0 ~11.5 0.076562 0.004513 ~0.002254 ~0.000013 -0.000830 0.005617 0.0053103 0.0033419 0.350 0.949
16- =70 BV pL.06237% <0.000711 -0.062381 T 0.000568 <0.000803 0.0029%8 0.0027114 0.D027041 0.947
1%. ~2.0 ~7.5 0.079165 0.000283 ~0.003070 0.000578 -0.000705 0.004019 0.0037632 0.0032504 0,352 0.945
20. -2.0 ~4.% 0.045218 —0.001351 ~0,002061 0.000592 -0.000553 0.002353 0,0021384 0.0024768 0,351 0.947
e, .0 ~7.6  0.058889 <G.003087 <0.007742 ©.600706 =0.000630 §.002012 0.0018369 0.0026923 0.351 0.9%5
22. 0.0 ~hob  0.073448 -0.002651 ~0.003250 0.000789 ~0.000838 0.002670 0.0024273 0.0030013 0.351 0.948
230 $.0  ~6,2 0.088203 -0.001686 ~0.003768 0.000776 ~D.000327 0,003905 0.0036678 0,00375i3 0,353 0,943
YEST 288.0 RUN 9
WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TP SPEED T
ALPHA  ALPHA .
P, SHAFT CONTROL CLR CXR CYR CMX CMY CMZ cr PO MeAT
i7. -5.0 6,7 0.031134 ~0.000297 ~0.001281 (.000228 -D.000600 Q.002520 ©,.0023505 0.0023903 0,350 0.952
18. -5,.0 -7.3 0.039128 0.00039¢ ~0.001436 0.000259 -0.000629 0.002841 0.0026562 0,0024181 0.350 0.952
19. -5.0 -B.0 0.047723 0.000977 ~0.001703 Q.000260 ~0.000724 0.063701 6.003817Y ©.002519% 0.350 0.953
20. 5o 0 -8.8  0.054762 0.001740 -G.001519 0.000139 -0.000879 0.003638 0.0034247 0.0026168 0.952
21. ~7.0 “9.5  0.035794 0.001404 -0.001157 0.000140 ~D.000782 0.003157 0.002978% 0.0024025 0.951
27 ~F.0 ~i1.0 0.052213 0.003468 ~0.001222 -0.000087 -0.000798 0.004248 (0,0040287 0.0026320 0.351 9,857
23. =T«0  -12.7 0.067350 0.005770 -0.001482 ~0.000247 ~-0.000935 0.005531 0.005%3056 0.0029793 0.351 G§.951
24, ~Ta0 -8.3  0.01B210 -0.000447 -0.000932 0.000119 ~0.000618 0.002282 O0.0021117 O0.0022457 0.949
Z25. -F. T 0.009631 -0.001367 ~0.000894 (.00012% -0.000481 0.001992 §.001837%  0.0023117 0,981 0.9%9
26. ~(0.0 —-13.5 0.034463 0.003144 ~0.000529 -0.000209 -0.000585 0.003847 0.0036614 0.0024824 0.350 0.955
27,  ~10.0  ~14.1  0.061936 0,004585 -0,000576 -0.000395 -0.000670 0.006478 0.0042771 0.0025484 0.352 0.952
2B. ~10.0 ~15.0 0.049159 (.006084 ~0.000493 -0.000620 ~0.000690 0.0465135% O.,0045765 0,0026772° 0.35%3 0.952
29. —10.0 ~15.6 0.058559 0.007722 ~0.000939 -0.000748 -0.000684 0C.006082 0.0058661 0.0029206 0.953

.

s b

.

fod

4

®OWVOHONEOC DD W

.

grip .

12.

13.

4, T
15.

1L,

16, T
18.
12.
11, 7
16.
17.
18.
19.
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ROTOR SCALE DATA # PROGRAM LA2430 * WIND AXES . 03/19/6B8 PAGE 3

“TIME 845,37 -
Table I ~ 7. Rotor No. 1, V/OR = .35, M(1.0, 90) = 1.00 -
TESY 288.0 RUN 12
WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TP SPEED

ALPHA  ALPHA : 5

PT. SHAFT CONTROL  CLR  CXR CYR  cMx  cHY cHZ. CP . CPO _ V/OR_ MAT A Ogrip
l. -3 .0 ~11.8 0.033323 0.000827 ~0.000727 —0.000219 ~-0.001077 0.004215 0.0039455 0.0035807 0.353 0,99 1.2 15
2e -F.0 -1il.0 0.025396 -0.000811 ~0.000785 0.000069 ~0.001559 0.003927 0.0034541 0.0036952 0.350 1.003 1.1 1k,

3. 1 =9.0 =12.2 0,042084 ¢.001623 -5.000843 -0. 000024 -6.0016%9 G.0051%4  O,0055901 ‘U.004002% 0,352 T 0.998 .9 16. -
4, -9.0 ~13.0 0.049369 0.002692 -0.001037 ~0.000157 ~0.G01827 0.005831 0.0052669 0.0041622 0.350 1.002 .7 17.
5 ~3.0 ~10.0 0.017947 ~0.001739 -0.000718 0.000038 ~0.00135! 0.003414 0.0030550 0.0036407 0.349 1.003 1.2 13.

- TSR - 3 -5.6 0.009032 ~0,002730 ~0.000649 -0.60001% ~0.000928  0.002947  O.0025397 0.0035910 0.351 1.003 1.2 2. °
Te -12.0 —l4.6 0.025147 0.000798 -0.000556 ~0.000371 ~0.001070 0.004279 0.0039233 0.0036021 0.350 1.002 1.2 16.
8. ~12.0 -15.3 0.032855 0,002395 ~0.000609 —-0.000435 ~0.001171 0.005009 0.0046374 0.0037264 0.351 1.003 1.0 17.
TTTTELTT M1EL0 0 FIESY C OLOTTILY CULOG0546 0. 00057 SOLDOUTAE -0 B00H3S ~0.00358% 0.003%207 0.00F4S07  0.349 T.00Z T .0 15.
10. ~12.0 ~13.2 0.010439 -0.001898 ~{.000706 ~0.0001%7 ~0.000647 0.002998 0.0027449 0.0034045 0.351 1.001 1.b 1k,
11. -12.0 -12.5 0.002687% ~0,003202 ~-0.000578 ~0.000086 ~0.000557 0. 002472 0.0022915 0.003464094 0,249 1.003 i.e2 - 13,
120 ~15.0 7 ~17.1° O.UI0894 ~GIO0IJET -0.000536 —0.000487 ~0.000468 0.003271 "B.0U3021% 0.0035611 0351 L1007 1.2 16.
13, ~15.0 ~17.7 0.018403 0.000538 ~0.000664 ~0.000597 ~0.000643 (.004085 0.0037167 0.0035061 0.35 1.005 1.1 17.
14, -15.0 ~18.4 0.026390 0.002529 -0.000558 ~0.000729 -0.000816 0.004939 0.0046215 0.0036B41 0.353 0.999 1.1 . 18.

IS T UEIBLD <1604 ULO0UIUEE SULO003257 ~0.000651 L0.000501 ~6.000352 0.0CZ608 '0002401% 0.0035%58 U351 1.00¢ ik 15,

16, ~l2.0 ~16.0 0.038999 0.003802 ~0.000569 ~D.000645 ~0.001069 0.005695 0.0054233 0.0039863 0.352 1.002 1.0 17.7
i7. ~13.0 -16.8 G.038004 O0.003998 ~0.000693 -0.000687 ~0.001G30 0.005746 0.0054200 0.0039164 0.352 1.000 1.6 18,
I, " ~la.B ~17.8 0.030445 0.003164 -0.000471 -8.000834 ~0.000891 0.005150 0.0048455 6.063675% @881 I.003 7 1.0 . 18.
19. -6.0 ~Ba} 0.041862 ~0.000306 -0.001239 0.000229 -0.001047 0.004123 0.0038953 0.0038879 0.352 0.999 9y 1k,
20, “Hal ~B.9 0.051300 0.000467 ~0.001388 §.000118 ~0.001171 0©.00473% 0.0044717 0.00%61329 0,352 1.000 I I
2%, ~&. 0 -4.7 0.459704 (.001236 -Q. 001691 .0.000101 ~0.001%16 0.005413  U.0056797 00044098 " UUERE IVHE0T .6 16,
22. ~6.0 ~T ot 0,035716 ~0.000961 ~0.001114 (.000122 ~0.000943 0.003733 (.0035176 0.0037708 0.35%1 1.001 .9 13,
23 a ~6.0 —~bo T 0.026919 ~0.001558 ~0.001070 0.000143 -0.000898 0.003338 0.0031455 0.0036451 0.351 0.999 1.0 12,
2é. =6.0 -6a.2 0.018195 —0.002151 ~0.000954 0.000157 ~0.000889 0.003034 0.0028604 0.6035%36  G.351 1.¢0Z 1.¢ 11.
25, -3.0 ~Ha0 0.059447 -0.001873 ~0.002166 0.00053% ~0.001310 0.004080 0.0037743 0.0041984 0.351 1.002 T 1h,
26, -3.0 645 0.067565 -0.001496 ~0.002150 0.000481 ~0.001223 0.004678 0.0043512 0.0045747 0.351 1.001 .5 15,
27. ~3.0 “5.1 0.050920 ~0.00233] ~0.002049 0.000610 -0.001306 0.003678 0.0054094 G.00%0%69 T0.351  [.001 6 13.
28. —3.0 ~d 43 0.043578 ~0.002687 ~0.001780 0.000537 ~0.001225 0.003412 0.0031367 0.0039571 0,352 1.001 .7 12.
29. -=3.0 ~3.7 0.034536 ~0.002878 ~-0.001442 0.000449 -0.001178 C.003158 0Q.002871I1 0.,0038061 0.352 1.001% .8 1.
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ROTOR SCALE DATA * PROGRAM LA2430 # WIND AXES 03/19/68 PAGE 9
T TIME 843037

Table T - 8. Rotor No. 1, V/OR = .35, M(1.0, 9G) = 1,02
TEST 288.0 RUN 15

" WIND AXES CUEFFICIENTS, BASED ON ROTOR BUADE AREA AND RDTGR Ti6 SPEED
ALPHA  ALPHA e+ i
PY. SHAFT CONTROL CLR CXR CYR CHX CHY CHZ R ¢ CPO V/OR My AT Als Cgrip
1. ~12.0 ~15.4 0.033266 0.002486 ~0.000149 —-0.000682 ~0.000636 0.005051 0.0048940 0.0039453 0.35? 1.017 1.1 17.
2. ~12,0  -15.2 0.033456 0.002440 -0.000254 -0.0007i1 -0,000565 0.005221 0,0050280 0.0041001 0.350 1.024 1.0 17.
3. -i2.8 0 ~i4.4  0.027393 CL00101Y -6.000078 -0.00062Z8 ~0.00057% 0.004575 0.0044401 D.0040337 B8.351 1,029 1.1 16.
4 ~12.0 ~13.5  0.019153 ~-0.000654 ~G.000094 -0.000480 -0.000619 0.003890 O0.0037679 0.0039728 0.3%0 1.020 1.2 15.
5. -12.0 -12.8 0.012027 -0.002102 -0,000037 ~0.000441 -0.000679 0.003352 0,0032532 0,0039835 0.352 1.020 1.2 1k,
e. TS890 0 ~10.2  0.027565 -0.000529 ~0.000209 ~0.000366 ~0.000641 0.004066 0.0039589 0.0040952 0.352 1.022 1.1 1k,
Te ~9.0 ~9.6  0.019737 -0.001808 -0.000113 -0.000287 ~0.000752 0.003633 0.0035342 0.0040719 0.351 1.023 1.0 13.
B. ~9.0 ~-11.2 0.034926 0.000655 -0.000228 ~0.000387 ~0.000508 C.004618 0.0044838 0.0041728 0.352 1.020 ~-.9 i5.
9. =5.0 -1Z201 00043378 0.001949 C0.000182 <0.000581 ~0.000592 G.0D5289 TO.0051387 U.004317¢ B.352 1.063% .8 16.
1G. =15.0 -16.7 0.011735 -0.001590 0.000151 ~0.000711 -G.000492 0.003573 0.0034880 0.0040354 0.350 1.026 1.4 16.
1. -15.0  -17.3  0.019647 0.000485 0.000070 -0.000818 -0.000460 0.004332 0.0042214 0.0040258 0.350 1.02¢ 1.2 i7.
12. -15.0 ~18.1 0.026347 0.002357 0.000275 -0.001081 -0.000405 0.004974 0.0048822 0.0040085 0.351 1.023 1.1 18.
13. ~-13.0 ~16.8 0.031172 0.0038643 0.000278 -0.001248 ~0.000586 0.005724 0.0056354 0,0042210 0.351 1.024 1.0 18.8
i4.  -13.0 ~15.9 0.029001 ©.001986 -0.000060 -0.000803 -0.000390 0.005001 0.0048362 0.0040849 0.350 1.023 1.1 iT.
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TEST 288.0
ALPHA
PT. SHAFT
10 —400
2a "'(1‘00
3. - —-.
4a =40
5. -2
6‘. ) —2‘10
Te 2.0
8a ~2.0
TR
10. 0.
3 Q
XESTTTTTT 0.
i3. O.
TESYT 288.0
ALPHA
PT. SHAFT
1= ""'4'0
s —4.0
3. ~4.0
L ""8:0
5. -8.0
6’ ’ :-12‘0
Te ~12.0

RUN 7

ALPHA
CONTROL

-12.2
-13.1
~14.0
~3.3
=5 .0
.""315
~2.0
-9.9

B2 s ¥ e

“Teb
-2.8
R P
“9.7

RUN 5

ALPHA
CONTROL

-8.7
-10.6
-12.5
-15.2
"‘16.:8
"1.?03
~19.4%

ROTOR SCALE DATA *= PROGRAM LA2430 % WIND AXES

Table I - 9.

Rotor Ne. 1, V/OR = .40, M(1.0, 90) = .85

WIND AXES COEFFICIENTS, BASED ON HOTOR BLADE AREA AND ROTOR TIP SPEED

03/19/68 PAGE 7
TIME 846.82

CLR CXR CYR CHX cMY CHZ cP cPo V/OR  M,AT A
: L [ | PO M .
0.076035 0.002944 —-0.002899 0.0060536 ~0.001161 0.004894 0.0046721 0.0031566 0.401 0,845 LT
0.081044 0.004087 -0.002909 0.000369 -0.001344 0.005704 0.0054607 0.0034570 0.396 0.853 .6
0.085398 0.005007 -0,003104 0.000360 -0.001309 0.006660 0.0063572 0.0039386 0.398 0.850 -1.2
-0.001140 -0.002049 ~0.001617 0.000459 ~0.001158 0.001326 0.0012329 0.0020498 0,399 0.849 1.1~
0.043550 -0.001147 -0.002479 0.000723 -0.000340 0.001950 0.0018345 0.0021776 0.396 0,853 .8
0.027i93 ~0.001475 ~0.002198 0.000757 ~0.000144 0.001537 0.,0014878 0.0020319 0.398 O0O.s48 1.0
0.010925 -0.001746 -0.001868 0,000520 ~-0.000159 0.001451 0.0012590 0,.0019500 0.400 0.847 1.1
0.080477 0.001158 ~0.003413 0.000652 -0.000710 0.004190 0.0039995 0.0031603 0,398 0,850 B
O.OBETTE B.007159 <0.003783 UG.800639 —0.000s47 "0.085017 0.0047251 0.0034531 0.398 0.851 30
0.083656 ~0.001384 -0.004335 0.000830 -0.000698 0.003334 0.0031181 0.0032624 0.399 0.848 .3
0.087839 ~0.000399 ~0.004628 0.000848 ~0.000786 0.004182 0.0039876 0.003697%L 0,398 0.849 .2
ToOIIOTE  OL000%SY LT.604958 G.001015 -G 000711 0.005188 "0.0049452 0.0042128 0.398 0.849 0.0
0.071532 ~0.002381 ~0.004007 0.000971 -0.000722 0.002217 0.0020522 0.0027009 0.398 0Q.84% .5
T "HIND AYES COEFFICIENTS. BASED UON ROTOR BLACE AHEA ANO RUYUR TIP SPEED
CLR CXR CYR CMX My CHI ce PO V/OR Mo AT Al
3
0.039962 0.000916 ~0.001126 0.000163 -0.000660 0.002682 0.0025519 0.0020923 0.401 0.852 .9
0.054461 0.002205 ~0.001486 0.000197 -0.000724 0.003519 0,0034048 0.0023582 0.396 0.859 .9
C G.069525 ° (L.003919 ~0.001611 O0.o00{Ub2 ~-0.000767T 0.004812 OL.00465%8 0.00748052 O0LE1T 0.830 .8
0.047449 0.004913 ~0.000205 ~0.000535 -0.000592 ©.004555 0.0045079 0.0024145 0.299 0.6852 1.1
0.058799 0.007126 -0.000214 —-0.000687 -0.000841 0.005803 0.0057593 0.0027279 0.397 ©,857 1.0
0.025729 0.002908 0.000153 ~0.000588 -0.000624 0.003415 0.0034310 0.0023373 0,487 0.5 1.k
0.038319 0.005997 0.000133 ~0.000789 -0.000652 0.005017 0.0049311 0.0024533 0.399% 0.853 1.k

grip

i8.
19.
20.

8.
12.
10.

17.

16.
17.
i8.
ib,

g ..
grip

1k,
16.
18.
18.
20.
18.
20.
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TESTY 288.0 RUN

PT.

.

3.

5a
8.
Ts
S’
‘.9-
10,
il.

12.

13,
i%.

lé.
17.
I8.
i%.
20
21
22
23.
24
25.
26,
27T
28.
2%.
340.
3le
32.
33.

ALPHA
SHAFTY

-3.0
“‘900
-
-%9.0
=12.0

=12.0

~12.0
""3.2&0
-12.0
=12.0
"'1500
“15.0
~15.0
~15.0
=7.T
_7AO
~§.0
~Bo0
-9.0
~3.0
~9.0
~8.0
~7.40
=70
~T.0
—-8.!}
-8.0
~2.0
~“9.0
~9.0
-9.0
“8..0
~B.0

i3

ALPHA
CONTROL

-~12.%
"13‘l
~11.6
~13.9
=14 .6

-15.2"

~16.1
~16.8
=17.7
=139

"'1‘!»1
-1%.1
~13.1
-12-1
~1Zs3
‘"12.1
—i4.1
"15&1
~ibal
~13.8
~12.8
~11.8
-10.8
~12.8

ROTOR SCALE DATA * PROGRAM LA2430 # WIND AXES

Table 1 - 14.

Rotor No. 1, V/OR = .40, (1.0, 90) = .95

WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIF SPEED

CLR

0.026799
0.034482
0.019715
G.012847
0.011369
0.0182Z50
0.025255
0.831335
G.03823¢6
6.003491
0.009813
U.UL5745
D.022658
0.001979

U.031850

¢.038698
0.068878
D.0T6147
J.070359
0.078458
0.060821
2.061572
0.068607
0.0602452
0.078066
0.058392
0.053097
0.048024
0.063446
D,.072598
0.082280
0.088077
G.069151

CXR

0.000248
0.001380
~0.000792
-0.001753
-3.001578
~0.000168
2.001360
0.002680

TL.0U3964

~0.003199
-0.001550
0.0000s67
0.00:875
~0.003535

~G.000U9H

0.000707
0.008818
0.009367
0.010038
0.010825
0.008900
0.008165
0.007654
g.007002
0.008292
0.008050
0.008908
0.008864
0.009130
0.008736
0.008238
0.007250
0.008831

CYR

~0.000476
-0.000664
‘00000632
~0.,000612
~0..000292
~0.000298
-0. 000231
-0.000377
~-0.000419
~0.000383
-0.000400
-0.000369
-0.000356
~0.000298
~0. 000798
~0,000805
~0.,000989
~0.001240
-0.001078
~0,001114
~J. 001040
~0.001137
~0,.001374
~0.001329
-0.001473
~0.001354
~3. 001399
-Q.001313
~0.000433
~0.000308
~-0.000331
~3.000288
-0.000780

CHX

6.000015
0.000062
0.000142
G.000167
~Q.000029%
-0.000088
-0.000294%
~3.000302
~T. 0005647
0.000065
-0. 000282
-, 00044%
=0.000616
~0.000125
TUL.000127
0.000029
-0.000472
~0.000553
~0. 000646
=G 000747
-0.000561
~0. 000495
~0. 000317
~3.DO0ZE1
~0.000359
~0.0304501
-0. 000495
~Q0. 000533
~0.000601
-0.000619
-0, 040585
~0.000474
~-0.000531

CHY

~0.000510
-8.000378
~0.000451
~0.,.000265
~0.000289

~0.060302 -

~0.000323
~0.000301

~0. 000726

~0.000448
~Q0.000137
0. 000137
-0.000160
~0.400077
~F. 008559
-0.000632
~0.000410
-0,000322
-0.000306
=0.000350
-G. 000274
~-0.000215
~0.000242
-0, 000224
~0.000386
=0 000145
~5.000140
-~0. 000216
~3.000402
-0, 000508
~0. 000569
~Q=000577
-0 . 000255

03/19/68 PAGE 5

Lhz ce ... tra V/OR  MeAY Ay
0.003153  0.0029692 0.0028278 0.404 0.947 1.4
0.003801 0.0035756 0.0029505 0.404 0.948 1.2
G.002677T "0.0024827 0.0027799 0.403 "0.948 1.4
0.00223% 0.0020720 0.0027713 Q.4046 0.948 1.%
0.002349 0.0022478 0.0028776 0.404 0.947 1.4
T.002997  U.002887T1 "0.00293%58 0.40% 0.948 1.4
0.003587 0.0034642 0.0028801 0.402 0.949 1.2
0.004371 0,0041741 0.0030321 0.405 0,947 1.4

TG.065229 0.004985%5  U.0032769 D.40% U.947 1.2
0.0017L6 0.0016124 0.0029045 0.404 G.944 1.4
0.002576 0.0023729 0.0029920 0.403 0.948 1.5
U.0032%%  0,003087¢ U.0U30RI3 " 0.530Z 0.951 1.5
0.003992 (.0038494 0.0030683 0.401 0.952 1.k
0.001663 0.0015594 0.0029771 0.401 0.950 . 1.4
TELOU3TZE TULTOZBRRE T ULO0ZEAS I TULAYY ULUAY 1.2
0.003640 0.0034714 0.0031002 0.403 0.946 1.1
0004788 0,0045%908 0.0017941 0,271 0.899 1
G.005178 0.0049512 G.00TSZ88 0.270 0.90% .1
0.005169 0.0049530 D.00180657 0.271 0.900 o
0.005673 0.0054274 0.0019662 0.271 0.902 0
0.0U4643 OLO0REIZE ULOULISTIY TOULETY OOULEGD ¢
0.004414 0.00462123 0.0016780 0.27F 0.899 0
0.004458 0.0042673 0.0017745 0.270 0.900 G
0.006072 C.0D387EY  D.00I8TH0 " U.770  O.9071 ¢!
0.004914 0.0046635 0.0018986 0.271 0.898 o}
0.,004618 D.004%192 0.0016665 0.272 0.901 . o
D.004452 0.00425678  T.00I6138 ° §.7717 0,904 . 3
0.004359 0.0041729 0.0015741 G.271 0.902 . .3
0.004719 0.0045097 (.0016916 0.271 0.901 7
U.004857 0.0046241 0.0018%86 0.289 0.908 ¢
0.065049 0.0048281 0.0020242 0.270 ©.902 6
0.005038 0.0D48064 0.0021886 0.269 0.904 5.
U0.004823 00045954 O 0017889 0.772 U.90Z 2

w23

"TYIME 845.37
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R TR SCALE LATA % PROGRAM LA3Z2Y # wIKD AXES I7/91L768 PAGE 5
TINE 935,02

Table I - 11. Rotor No. 2.
TEST 310, <l
44 FT, THOPEREC TIF RCTCR  v/UR = 3 MIL.2(S2) = BT

winl AXES CCEFFICIENTS, HASEG (N RUTOR 3LALE AREA AND RCTICR TLF SPEEL
ALPRA A LPHA

PTe  TFETA  SHAFT CCNTRLL CLy Cx2 CYR CMX chy CrZ cp cea V/ZIR MEL.DV(90} A
8

1. TR <1448 LL%33356 '. 5 54 W 2UIE5 - 300744 =0, 171566 €.I02618  SL.4P37369 ).3327327 9.315  D.871 .2

2. R S13.1 0 L.L174230 7, V18540 L0171 =1, 100269 =L 00830 M. 32133 5. 0022866 L."G175T4 D.318 0.873 .3

3. 1.. -1 . ~lés2 .05 945 . B489 = o3 83 =aen L7591 - 00 TBA . wi25010 30552781 4.70232B2 8.315  0.878

4, 12. =Liat =1704 . 03EBA T, 12123 -~ 000311 =0, 001853 - 0071639 T L,506724 L .J76S3S5  7T.1)27607 0.316 3.874

5. 120 =l..1  =lc.5 . TI2437  1.913746 - .7, 568 SEe..l848 =T.N3076L 0 0.047877 Y875959 1.7932297 D3.318 90.874 .2
e Ydes =130 m20.1 C.L27827 L. li636g ."‘6"5 2111284 = 3,205678  B.31%3826 42787 5.™019922 2.31B 0,87t .5

7. BaT -13, -18.8 . oLl18&" . 1733 .00 718 ~&.,-!sae 1001617 C.G72324  Y.GUZ4L8T  7.9018551 2.318 0.872 .5

8. 12, =13.'  =Z1.5 ..14313. 7. ill32 .;*‘"5= =2.751758 -0.356ET7  L.355655  4,0056767 3.1022824 9.319 0.872 3
o Bse 1307 =150 =22.5  LI57129 54315756 . 10028 ~£.0 2284 =0,3.580F  C.E87670  £.0079621 . 3.7026766 0,319 0.872 .2
13, 10,0 “5.t  ~12.5  .CTT7466  1LUT6AT3 =L 1016l —lu0 CE23 =0 0771 B.035461  t.055846  5.2029232 1.318  §.873 .0
1l. .. =540 =12.3 L, 0e873D FLT L4110 -, v LlB3T =l.u 846 T, 103669 T.205610  1.J05654€  0,9939651 N.317  5.870 _—
TEST 318, wUN 4

44 FT, TAPEREC TIP RCTCR  V/CR = Milad}{93) =

nIND AXES CCEFFICIENTS, BASED [A RGTOR BLALE AREA ANC RGTCR TIP SPEEC

ALPRA  ALPFA i o
PT. THETA  SeafT  COMTHCL L Cxa Cya (W Cry Mz cr cro V/CR M{1.00{90) 4
. s
L. 1., -3 ~l2.53 0 0, aTR2246 JL T 6T25 -0 U LELD ST LT4Y =D, 0L a682 0 L WL5THT 1.0157858  2.7F31134 10326 (0.882
2. Iz.: - ~laLs LR34 LT85 4 -0, Y2034 <2, 100563 ~ L1046 2217364 1,0072771 0 1.7038450 (0.323  2.882
3s 4l -3 -1..1 26134 o7 LanTe = 2131314 «T.1, 359 -3, 11355 e TelT4% 97022602 0.323 2,881
4, Esl -5, -3.7 S 2R935T 0 T. 26T -, i TTAE =T TNTEREL — b, ) a3 S« T19121 1,322 £.881 1
5, 4, -3, ~7.5 . ;25168 e L T2 = UL BST -, i EER -7, .l ©ei916364 $9.322  $.88) -3
. 2. =3, 5.5 P TOECTE =TL 7T - 2102 < LU 0ETS -k 3 L1473 £.322 D.883 .0
7 B . ~3.3 PTT3ATI STTIBATL -1, 02321 L7108 -, 573453285 0.326 0.889 -k
8. . . =Te3 W 234515 -0 GwiF -, Y0243 =T, 0 T 28 -, oI55 30327 D.878 6
2. 1.. . ~5,4 .:9 D N A e 1k B T 3 Tu¥344232 V.324  (.B81
11, 4. . -3.3 sopATEL =%y 7 LELG - .7 1518 -, U132 -, . F.TI17978 9.325 Q.881
it. Z.. . S1a7 L3885 wa, LETI = L 00095F -1 14 -:.7 3431 n.oT1084 LTI1TT7TE :., 1584) 1,325 1.888
i2. . L ~ i eod¥3 T =TT L3 2 —na 1t 35F = 1,70 E2 ~0. Y, 29% (L0NTG68  JL.3EI9ETT 3L.TQLS16T 3.327  L£.880 1
13, -1 . . pR1f2e =007 1433 - L0 4435 =TT 2R e, 281 1, T0GSR 2, nTNG5GY 3,3314866 3.325 0.878
14, - . o7 - 325 = a0 LA - 07T 334 L, 00 HL4A —au 1001 ED 0 1.0 1982 .{T10R13 M.3715564 1,325 0.878
15. PN . ia fLETEET =0 721 <h,132475 210 od T3 = L TINGES -0, 10362 ~TL00T28E3 [.7023872 Y.324 (.879
16. 4. SN 1 o G324 w17 Gd ] - TIIT55 SITTIAT - Y ONSEL L0266 .30 73056 (.327927 0.326 N.879 -.3
17. . 2. lad s 4 2T = T 7 h =7 1913 23 = w0 81y =0.020350 -3.20713061 TL.TDLT8R59 7.325 C.878 .0
ig. -2 S 3. 3025 -0, B3Il o~ 0 {27 e L 02 = a0 1325 = 0.0 TTBT =0 0 57203 TL1016483 10327 0.881

24
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TEST 3172, Uk i
ALPHA
PT. THETA SEAFT
1. G -1 i
2 8.7 -1ia”
,3’,0 -1 _l;‘..
b 1., “1.,
D 12. -1t
B 13.7  =1l...
Ts i3, ~1o4
B. 1z. “13."
Gy 1l.. “L5.5
12, G es ~15.
11, =3 =158,
lds Gl =1
13. 4. =1
14- 1‘_ "3&
15, Za “Dad
16, & -G
17 6. -5,
18. 1z. -5
19. 12. -5,
2% e 8. »
21l. L e
224 €. se
23. 4. .
Zh. 2. .
25. N a
26 e Za
27 PRI 3.
28. 3. Z,
29. 4. J.
3%, 5,4 Da

ALPHA

CUNIRCL

—-11.%
-14,3
"1.‘:4"5_
~16.1
-17.%
-135.7
~E2Z.t
~21.3

~Z.

-G .

1t
L A

Frw 2w =~ o

L A S T TN T )

[V o

H

O g0 WA o T

I

-3 I

[ PSS

wINL AXES COEFFICIENTS,

44 rl.

2632
4

- By L
3

Fa A SRR

T A

X
i

r-x0-$i\|u1(

o
T Mmoo

[ QTS T

N
4

X%
[= 2N
Rl
ASTH O &
[N RS
[« 3

TAPEREL TIP RCTCR

k]

CxR CYR Cox
101033 wIia3e -1,
v, 4273 ,.,b.lEi -l T61
Ti3%64 .IMIM64 —L.20T6e0
16655 EREE A R I -3 |
109745 =0,077162 - ..71384
113183 —;.};'314 -5.% Y1476
VZ167 L1325 -1.072136
17618 aFr 687 -3y 1831
o231l .3 757 =74 111114
TLI286 T.037676 ~D.501485
To5843 10137836 ~U01U014 0
©rL215 ‘.;J%352 -.anarh22
TLZT24 W IUBSE =L .009305
LI¥26Z —.a L7360 ~ia V1122
21322 = 1,277 1ES =L 07
1643wt TE4 = L7002 3
TUATL4 =0t 1TSS = enal4id
ISEE3 =7 1615 - .0006713
8349 -1, =L, 2786
3B = VU 2RBE L. LR
1275 ~ a7 3661 =1, "7y
1577 = W7 0217, Cuiv . 42
JL1STT =7 .01230 =700 e
1547 = W3 832 = .. ., 3E
LG2E - T Lf4%S Ll 25
6557 = o L1825 .7 10733
B55Y =%, 112587 T.0 1184
B973 =i, 2836  .u, 0111
§185 = 07 3777 1.5V
G483 = l04B1E 1.TM363

(TCr 8ChLE

Table I - 12.

LATA

FRLGRAM LAZSZ

Roter No. 2.

v/LR =

.36

CPC

F.A0LE72T

$.7018%52

22029904

S."022669
3.002€317
1.5C3%287
S.7324439
3.0922428

42227677

3.3019559
H.025237

3.2018355

1. 1317E58
3. 3017715
Je721671%
TLN027129
1.73232132

LZ.0928822

Je536164
T.3¥%31338
£.8042522
N.NG23175
1.79192371
3. 2317213
37116656
S eTU18G85

Ce7022742

Y. 3724995
£.7928529
2 TD43187

* B iINLC AXES
M{L.211(92) = .BO
BASZD UN RCTCR BLACE AREA ANE ROTOR TIP SPEEC
CMy CMZ cP
~ 4. 1T1364 T.I71209  r.Lll2286
=led, 1512 G40332411  TLOT3483C
—HaRITB44  0.033228  T.1033354
=T WL TE2. Tewl4TB4 DL9D4ELSE
”1-7’“767 T.036341  1.GLE3762
meil D.248229  D.LEE0931
- i 7EBES  TL.316987¢
- e 4826 MG 157413
- 1.0432515
- 5.331“59 LL0145278
- 1. 3717 "J-Cﬁﬂl?d 3-&:f§?93
—TaRI 446 L aB19225
~ e JiN431 1.81.8577
~*-.;J.327 :-5319517
= LUT1T "aT 11938
ﬂf.i{'SLS TW3T2E382
— T T 14 Gh NL.EN3EET2
-1, 170e1l 3.0054837
“Jed I SE3 TevETIELS
— W 414 L0 {34887
-4 111153 '.Juszees_
- tL PR CeL320565
- el 458 Tavtl4235
— . 00407 adolll82
[ IS IS N | T.EITGERS

“~te 14572 o ~L.t104436
il 063l mo W T30593 1,07 40898
— wa CTLIT e 3U0463 ~5.0703371
-HLIMEB3 -DL.LNUTTY JLEITITT3
~Ye 1448 403014587 2,0015848 &

10

V/0R

9,315

N, 340
2.3690
n.36Q
0.355
0.359
0.360
9.357

J.362

9.361
0.362
8.363
€.369
n.359
7.362
7.362
4.357
2,362
9.363
1.358
n.358
n.358
34358
1,356
1.362
n.359

0.358

3.358
0.357
0.359

1708 PAGE 9
TINE 935.00

¥{1.03(90)

1.871
g.832
8.797
0.798
Q.797
9.820
D.798
G.798
2.794
3,796
0.794
0.795
3.797
8.797
4.791
JI.792
d.891
3.792
.79
T.729
0.75%
0.798
$.798
C.798
2.789
D.798
Q0.798
¢.800
.798

A

95

faad

;—JP-F‘UJW\HO\—Q—Q-JWWNNWWF"M

+

T

o
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04701768 PAGEZ2S
TIME 854.40

ROTOR SCALE DATA * PROGRAM LA3530 % WIND AXES

Table I-12. {(Concluded)

TEST 310.0 RUN 13
44 FT. TAPERED TIP ROTOR V/OR = MIL.0¥(90) =

WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED
ALPHA

PT. THETA  SHAFT CONTROL  CLR CXR CYR CMX ChY CHMZ cp cPo V/OR M(1.0}190)
i. 0.0 0.0 1.0 0.010839 ~0.001700 -0.000294 -0,000017 ~0.000156 0.000977 0.0009120 0.0015105 0.357 0.801

2. 0.6 2.0 1.0 0.025145 ~0.003071 -0.000796 0.000113 -0.000605 0.000652 0.0005910 0.0016373 0.355 0.804

3. 0.0 4.0 3.0 0.039969 -0.005558 -~0.001162 ©.00001l4 ~G.000450 -0.000006 -0.0000360 0.0018180 0.354 0.806
s 0.0 6.0 5.0 0.056740 -0.010104 ~0.001785 ~0.000095 -0.000703 ~0,001192 -0.0010753 0.0022838 0,355 0,803

5. ~2.0 6.0 5.0 0.028082 ~0.005137 -0.001210 0.000052 ~0.000388 0.000020 -0.0000121 0.0017575 0.355 0.803

6. ~2.0 4.0 3.0 0.015648 -0.003010 ~0.000822 0.000i77 -0.000286 0.000635 0.0005438 0.0015986 0,356 0,803
7. 2.0 4.0 3.0 0.077471 -0.012480 ~0.002996 0.000046 ~0.000873 -0.001225 ~0.0010776 0.0029511 0.357 0.803

8. 2.0 6.0 5.0 0.091362 -0.018321 ~-0.003691 ~0.000060 ~0.001063 -0.,001959 ~0.0017555 0.0041860 0,357 0.803

9. 2.0 2.0 1.0 0.059997 -0,007083 -C.002311 0,000129 ~0.000903 -0.000138 ~0.000084% 0.00218}9 0.356 0.802
10. 2.0 0.0 ~1.0  0.043201 -0.003374 ~0.001509 -0.000007 ~0.000478 0.000722 0.0006671 0.0017378 0.357 0.802
11, 4.0 0.0  -1.0 0.0768%6 ~0.007397 -0.002507 0.000085 -0.000818 0.000446 0.0003979 0.0026024 0.355 0.803
12. 4.0 2.0 1.0 0.091649 ~0.012877 -0.003290 0.000221 -0.001318 -0.000005 0.0000362 0.0040152 0,355 0.804

For the following data points
als and/or bls £ c° * 2°

ALPHA

FT, THETA SHAFT

o
i‘...l
[
o
[
7]

H

G
O
8]
0
~2
-2
2
=
2
2
kL
L

Fd g g

= ﬁ O\Q =1 VD W

NOOMOVEERNOENO
o

T L VU L

W HFE RO IO oW o

CQoCUUOQOoOODODOOO0

2

.

*

.
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TEST

7.
i8.
1%.

2l
22.
239
24
25 .
26 .
27

[ ]
(SRR S
.

]

A
-

i

i

- e - - . . & = - L 3
+
e
£
[+
&

[STR NIV SN ST TN
* ) - - . » L) LI

et BT N B
« & s e

44 Fta

Wikl AXE

CLR

¥
AR Y

*

CIRA

7284

ﬂ,d'u'$
- [Ad
™

+
—
Q:

CLa437
L3448

W

s

[4.¢]
-

L

¥
[0+t I 8]
o
o

oA

¥
LS S
[T

15 CEE X IRV 3N # S o

[s R VTS IR ]

[ RS VIR PN 4 )

[T

A5
.

v 34353
. 155G
CE363E
AT
Helg

L T
RIS o
® L RN o o

L

-4

-4

KO T3

CXR

4 £ % & 3 ® & F 3 W B &4 ® N = 5 4 & . 4o

L T

Table I - 13.

TAPEMEL TIP RCTLR

LY ]

O W 0w e
f
.

PR A e

1 pue ) w= PE RO

et
1S
L
un
]
y

Ut Q6 g e

voel3zr -

LR
[ INAN)
[FE )
-3
(S ¥4}
1

SCALE * WIND AXES

Milesb{9)

CYR

v - -

~od

S CCEFFICLIENTS, BASED (M RLTOR ubLALE AKEA ANC RGIGR. TIP SPEEC

cP

$.0028525
TaL 3395811
Ll 54138
3-4719744

TL0013427
CL.271085¢
5170492
Na0314533
eEL24211

2 £.003781¢

13674573

6 35621433
~T.0407818

- 1.00 4686

l TieNn-2dudl

-3.00175133

2 —ie.illb26Z

=W LSBT 2L
fatTT32%
l.§m22913
4034862

A7/31/768 PAGELL
TINE 935.00

CPo VACR M(1.00(90) A

g3

Z.1822750 2.358  0.903 .2
S.7024877 94356 C.907 .1
00331286 0.357 §,995 A
2.7318377 0.359 0.900 .3
1.7017E83 €,.363 0,893 A
2917731 9.356  3.998 -1
2.2616831 9.357 0.907 .1
7.1329562 1,356 0,907 1

240926348 8.355 ©.906
2.2024366 1.358 0D.904
Ja3D32226 0,357 H.333
+2043830 U.356 0.906
$«V1I2ES3E 0,358 0.902
T+3721733 N.358 0,903
F23F19528 2,357 Q.205

147321338 9,357 7.905 w2
Te7324432 8,358 0.%93

GeT032122 .351  0.9D5 -5
3342195 Y,.356 3,995

Je Y119464 7,356 9,938 W5
.0022443 £.357 £.923 .5
TeT326112 0,356 3.9DT iy
1eJ24181 3,358 0.%03 b
1,703216842 2.358 {5,933 .6
2.002259% 0.356 $.906 .6
23021347 3.358  0.906 ST
TLA919765 D.356 0,995 6
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04/01/68 PAGE3L
TIME B854.40

ROTOR SCALE DATA * PROGRAM LA3530 *= WIND AXES

Table I ~ 14. Rotor No, 2.
TESY 310.0 RUN 16
44 FY. TAPERED TIP ROTOR V/QR = 4O Hil.0)(90) = .93
WIND AXES COEFFICIENTS, BASED ON ROTOR BLAGE AREA AND ROTOR TIP SPEED L N
ALPHA ALPHA e e
PT. THETA SHAFT CONTROL CLR CXR CYR CHX CHY CHe cr CPO V/OR M(1.0)490) Als
1. 6.0 ~5.0 ~9.6 0.033264 0.000880 -0.000562 ~0,000270 ~0.000112 0.002611 0.0023882 O0.0019644 0.403 0.828 .1
2 6.0 5.0 ~3.4 0.085627 ~0.007955 ~0.004783 0.000416 -0.000415 0.001639 0.0014509 0.0041671 0.400 0.828
3. 4.0 5.0 =l«1 0.077941 -0.009243 -0.004298 0.000289 -0.000651 O©.GO0LBL 0.0001584 0.0034824 Q.401 0.829
L3 2.0 5.0 0.9 0.065253 ~0.008990 -0.003287 0.000101 -0.000716 -0.000538 -0,0005005 0.0028421 0.402 Q.829
5a 0.0 5.0 2.9 0.050752 ~-0.,007822 -0.002481 0.000152 -0.000432 ~0.000617 ~0.0005503 0.0024275 0.401 0.828 -
- N “2.0 5.0 4.4 Q0.034677 -0.006290 -0.001983 0.000112 ~0.000537 ~0Q.000302 ~0.0003045 0.0021379 0,400 0.829 -.5
Te 220 7.0 5.9 0.048515 -0,009527 ~0.002722 (.000051 ~0.000433 -0.001271 ~0.0011591 0.0025112 0.401 0.6828 -.6
8. 0.0 T.0 4.2 0.063026 ~0.011335 ~-0.003502 -0.000030 -0.000528 -0.001575 ~0.0014301 0.0028616 Q.401 (¢.828 -7
9. 2.0 0.0 2.5 0.035811 ~G.002685 ~0,001246 0.000114 -0.000282 0.C01021 0.0009319 0.0019232 0.399 0.831
10. 4.0 0.0 ~4.1 0.051287 -0.002630 -0.001867 0.000065 -0.000674 0.001428 0.0012754 0.0021603 0.400 0.830
Ii. 6.0 0.0 ~6.3 0.064734 -0.002315 ~0.002533 0.000083 ~0.000674 0.002136 0.0019315 0.0025932 0.400 0©.830 ~-.2
12. 8.0 G.0 ~844 0.075657 ~0.001243 ~0.003039 0.000081 ~0.000558 0.003502 0.0031032 0.0032394 0.400 Q.829 .0
13. 8.0 ~5.0 ~3l.5 0.049971 0.002350 ~-0,0060919 -0.000482 ~0.000294 0.003661 0.0032982 0.0021984 0.401 0.830 1
14, 10.0 -5.0 ~13.2 0.062628 (.003936 -0.001376 ~0.000705 -0.000621 0.005033 0.0044486 0.0026255 0.400 0.831 1
15. 10.0 ~-15%.0 ~20.2 0.00868B7 ~0.080341 0.000168 ~0.000655 -0.000713 0.002348 0.0021498 0.002281%9 0.401 Q.831 .6
16. 12.0 ~15.0 ~2L+6 0.021605 0.003585 0.000024 -0.001091 -0.000382 0.00%031 0.00368563 G.0022194 0.401 @.830 .7
17« 13.7 ~15.0 -23.3 0.036263 0.007923 -0.000192 ~0.001663 -0.000492 0.006273 0.0055607 0.0022912 0.402 0.830 .6
18. 12.0 ~10.0 ~18.3 0.048055 0.007067 ~0.000307 ~0.001163 ~0.000443 0.005929 0.0052535 0.0022694 0.402 0.829 i
19. 10.0 -10.0 ~l6.6 0.035311 0.004415 -0.000027 ~0.000822 -0.0C0218 0.004347 0.0038960 0.0020523 0.400 {(.830 .5
20. 8.0 -10.0 -15.0 0.022223 0.001870 0©.C00061 -0.000587 ~0.000225 0.003032 0.0027113 0.0019228 .400 0.829 .6
21. EI -5.0 =7.7 0.018561 -0,000366 ~0.000299 -0.000149 ~0.000012 0.001837 0.0016420 0.00L7676 C.402 0.830 .3
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1T1/01 /48 PAGELS
TIVE G35.00

RUTLR SCALE Cats * PREGHRAS LA3H2 % wihD AXES

Table 1 - 15,

Rotor No. 2.

TEST 31... oLN 8
4% FT. TAPEREC TiF RCTCR  V/CR = 4 MEL.YH93) = .9y
wldL AXES CUEFFICIENTS, BASED CN RCTGR BLACE AREA ANC RCTCR TIP SPEEG L o )
ALPEA  ALPRA -
PT.  THETA  SHAFT CONTRGL CLr CXR CYr CrX cMy Cmz cP cpa V/CR MELOM(301 Ay
L. 8. =53.2  =ilvd 51093 Gl 1603 =[50 020 T.0G41631  3.79233364 2.417 0.928 .3
24 L. ~3. 13,1 Ce.82523 7.0 3247 -1, TH1776 - T.7J55TTT  2.3039782 9.498  0.939 .2
3. 12.. =sat =la,7 L CT1a3E 0 T 53152 - 302253 -1, 100 L1958 T 7 beuTLL3% 1.7347169 0,408 0,938 .0
4. [ -5, =5e& L 137655 Su Tk 0 = LT 713 -0 FEAENPSI TaTLBY 31Y37I7. 0 1.TN28259 C.407 0,937 b
5. 4. -5, =Te4 W ZLIsE —ry sl iTo =Ll 3R - ' ; CLUTZEI9E  L.71026356 N.412 D.938 -3
6 4.1 e —4.0 W73 0306 -fL10373% -0,731797 Se3017633 3.7031442 0,411 2.938 .0
7. 647 T =6, L.l0a%'9 -, 3761 - 1,13263¢ TewI27395  7.T039803 Y.41l4  0.934 W1
8. 8. . 8.1 LUTTE65 =T. 2695 ~1,15342S £.9542144  2.7948772 2.413  0.934
N v Jev mhlat ews 281 -l te43 -7.073360) ©.005882E  J.0057487 7.410 90.939
13, 2e" ‘e “Ee2  JaU36537 ~5. 013783 - .01141 T.4313368  2.0228022 0,478 0.94)
1. .2 e —tW5 TLUE2448 -TLTI357 0 -0 664 Te3GL1567  3.0325459 2.407 0,945 -1
12, e 3. 54, 403532 -4 SE17 -7, 2451 mie3-34256  5.,1033539 5,498  0.546 -.2
13, Z. 5. Lol 287755 =3, 10675 =0, 1345 ~¢eUT 2653  L.£039311 $.499 0.944 -k
14. 4. 2. “la b Tals 836 ~0. 11121 - LU 4385 DIMIBBLL J.00495T70 N.437  D.946
L15. TN 54 -3.3 0 35701 =T...9609 =0,104714 L Taw, 252170 0 J.1359719 9.437  0.948
16, B 5. =542 L.3.312 =7, 7788 -t 425¢ D.343823 £.0069852 0,420 0.947
17, Z. 7. .2 LlB4694 = 1.115623 - L1757 -2.8057328  J.7652983 3.417  2.939 -5
TEST 21:.. wLAN S
44 FT. TAFERET TIF RLTCA  V/LR = FELa,d(5") =
wINu AXES CCEFFICIENTS, BASEC (n RCTOR BLACE AREA AND ROTCR TIP SPEEL
ALPFA  SLPHA
PTa  THETA  SkarT  LLATw(L cL Cxi Cyr LV X coy ce CPC V/CR MUL.23(SD) Ay
1. et 7. 4,2 L, erill 13504 = .ok’ L, 3 RBL -0 27114 23, 301447 -0 0014909 L 193767 2.413 0,938
2. “Zy 7. e N 2 —..c T2 L. 4325 - L0011z 1462 ~".7 13211 3.7735743 $.411 9,939
3. Zs i R P B = e ABBI 0 U321 =0, L1894 =N TTTE34 ~0.00 6592 2, 1047063 04419 ).941
4. 4, 7. T N R LT = 7 32Te un U365 —1,4:125% Pe$777395  1.3057822 C.411  0.941
5. Gec o omLll —id.n . . 281 ST hEE =1L T reST ~,000733 T.TI32277 0 L.7037520 9.410 0 9.941 -6
6. I..7. -1l.. 16,1 iRl 0336 W aBlG = WD TITT TeI047757  T.T034884 9.411 3.940 -8
7. 1z, -1 . -17. . 47143 2 A T 13 S T.7T61342 0 1. 2936553 9,411 0,943 -5
. 12.7 -1 . —i3es 4 silal - . TeEBL =T, lale -, 0l l6ES TLGLTE36Z 1.1341796 €.412  0.938 -5
G 13,7 -la. ~&i.v . ELl R L A N T - F LelTE2278 0 1,%235637 2.413 0,937 -8
1. 12, ~1i. ~2i. Lo S P L S 2744523 [.7235%4 0,413 2,936 -@
1i. 1. -1 -15. S22 » llix =~ 1 1l =~ L1151 e 1GRETIZ 0 T.1M32724 "1.413 1.938 1.0
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PT.

SR

2.
-
4.
SI
B - T
Te

B,
lu.
1l.

B S —

i3.
14.
15,
16.
i7.
18,
19.
23,
Rl
22.
23,
2%a.
254
26 .
BT
28.
29.

THETA

RUN 7

ALPFA
SKAFT

~5,

]

-3

1

it
H C e
. - :
LI

LU cai

AL PHA
COATREL
-il.4
-G53
-7.7

~13.4

-i3.1
-16.7
~15.2
-1l6.6

~13.0

_.2’.'_
—23u2

S

~2 1.4
—-&.3
3.4
-l)uB
~f4.3
“Ze?Z
~11.2

44 FT,

RLTCR

Table I - If,

TAFERED TIP RCTL

o wINE AXES CCEFFICIENTS,

Rotor ¥No, 2.

X vy e

BASEC Ch RCTOR BLACE

CLiR CXR CYR CHX

T 4ZST7 1221 -

e 2BSTE g.-¢ﬁ3¢' -

e dl3EN5 -TLAL3 %8 =T

255426  FJ.:i2868 -7

104586 T LT038T72

Te . T354G e ln5947T ’3-192296m“

e d3G226 DL N4457 -

ed28748  .0.12515 DL, ~0.073793
114735 .,!‘)1. -’:;SJ — e 2iE 049 —30,3;‘)346
.¢52335 127295 =T 0L —3011452
T.J25387 G.!iB-LS 7.1)15c4 -J.312581
f.314591 2 ‘J?EBB se 16T ~JWTIBGEL
e 219L > t2eg2 Pa 3 773 -3, 13.3596
i.35?434 —“ DLAGH2 =Y T237 TL.TI2140
e 3O E4RT ‘).) 2333 -1.703045 3.512 45
Lo dTHG3 L =3, 32T ~0,TL 2958 0,041
%3344 ~T,052716 =M 33LT05 0 . 1167
cew22589 -7, 202653 =1.7.1 89 [P Iy 7
Yo FEZETL UL I3 ~0L0 6063 3L.L19223
Lelinlal. —“."915§ T 3272 J.T30211
S ATIEZ wTWT 8165 -0, 0N2523 5,37 1721S
+333195% -7, '6723 =L 1, 10155
S AT3513 =L, 179448 - N 14 124 3,203261
»3871%6 -0, I '897]1 -1.%:4875 J.L¥A25
253,97 =1, 37339 «,1:55]14 Tl ANS 4
W1 347 =7T.0 p324 - .70 3510 }-2‘?&21
#TEIGBZ ~ 112275 =, NI3ST L -3, I37 003
Ta AT 245 — 1 711323 w2270 —2.111151
Tel?2143 -7 13271 -1, 4333 ~4,.02113

45

MIl.53(338) = 77
AREA AND RLCTCR TIP_SPEEL
CHY cMz cp (98 3] V/CR
‘;ﬂ:eq Wed 33451 B,3035271 9.3028664 Q448
UL BLIN2429  1.3025258 TL24721 Q.445
.JJJDIS, SaunlesSs Q.QQLELLQQMJ 0021¢60 Q.444
0231 D.326732 D.CU47417 0.0034208 D.4417
TIV488  JOIUE3TE TW0062B27 H.0042697 D.447
SDeFI1322 N.008264  £.3G81782  2.9052135 G.447
-0.200310 8.495281  G.08%52€70 9.0031542 D.446
~1 230172 DLN03936  2.4039253  2.7027639 D.445
Dad 165 D.322500  0.00U24687  2.0824787 0.444
=« 33828 0.097212 DL.0471837 D.0037747 D.446
~0a009431 T.754761 7.G9508T7Y D.0033365 Q449
~3.050394 _0,233127 _3.8732827 N,3028876 0.443
“:-ﬁ;ﬁaﬁé 3h4J1436 2-&‘159J4 Jn.gzaﬁle J-##T
LA 227 FLTHL8EY 0 T.ET19756  £.3029533 0.448
=1.d12648  G.%503727  £.0031285 0.70290%8 J.448
“N.J51461  0.035063  T.39513279 3.3059691 N.447
~ i 2FIEYA G,.521256  1.¥014%33 AD254038 N.446
-(.T‘ 2€8  D.L0914  TLAD1NE3G ﬁ N322387 D.446
- 31783 J.{56058  I.076M%61 ? 7355645 (.444
—3.135885 =3a313685 -7, 0006992 2331625 D.445
- oai3ii625 #ﬁmﬁ%$7?luf3-ﬁ?ﬁ635ﬁ”m39§6291ﬁ1,9r449
= 2HANE =T LTTEAY9 w30 22553 0.0026581 0.449
~2.?ZJEC& =Ced PG TL.ELU0638 NWID3ISSLE 0.448
=1 d.1457  DLTM1462  2,7715343 0 1,P051759 D.449
e 1247 NL.TI347F 0 1.3U3E347 Z.T064158 D.447
=, «:712BG 3,00 8673 «37156%914  £.0083356 $.447
= 1018%8 ~ T, 021837 —1-36177‘5 Lo23234745 D446
=L TDUTIT =3.201480 ~T 0713659 T UN030814 D.446
-7 L io16T =L 1566 -?.} 14593 5,.%041732 Y.446

SCALT EATA » PRCGRAM LA3530 % wINL AXES

21/D

1/68 PAGEL3
TIFE 935,.0)

M{1.0)(90)

0.769
D.772
0.771
0.773
2.772
B.772
0.771
2.771
BaT7
2.770
0.772
JB.rr
0.771
0.770
9,770
0.772
2.770
0.769
2.768
9.770
3.778
D770
9.710
L8.776
2,773
2.773
0.772
6.771
0.771

A

E ¥
Nownwroouw e

.

.
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TEST 310.0 RUN

P

THETA

8.0
10.0

12.0

6.0
4.0

- -
ﬁ e a
o000

@
Coocofon oo

L]

i
|
i

& B ‘o @

i~C 0000060

12

Ll
- S

13.7
12.0
10.0
13.7
12.0
16.0

12

ALPHA
SHAFY
-5;0
-5.0

i
Poaoo
L] » [ ] L )

OCJClOC:OHDC)O‘DQ

le o o 's o »

o NN

i
-
[=R%RE Y R
Dbfbﬂd

LoCQOR

1
g
(]

“10-0
”1000
"10-0
—-12.0
~12.0
~12.0
~31%.0
~-15.0
-15,0

ALPHA
CONTROL

-12.0
—1‘-0
~15.6
~10.0
~Tal
~Ha2
-4-5
-6.8
-8 .9

~10.9

2.6
.=0.8
0-5
0.5
2.0
-1-5
3.7
“1e8
_410
0.3
2.1

% o0
~1é.8
-15.3
“12.9
-18.3
~2023
~21.5
~20.0
~18.3
-23.3
“2109
~20.4

ROTOR SCALE DATA * PROGRAM LA3530 # WIND AXES

Table I - i7.

44 FT.

CLR CXR

0.042112 0.000632
0.055047 0.001821
0.064233 0.003308
0.030752 -0.000370
0.017345 ~0.001358
0.001750 -0.002306
0.048240 -0.003354
0.060819 -0.003221
0.071453 —0.002525
0.076060 ~0.001221
0.033921 -0.003243

0.020528 -0.003110

6.006242 ~0.002703
0.034T69 ~0,004748
0.019580 -0.,003850
0.048690 -0.005373
0.061234 ~0.005628
0.079080 -0.009620
0.086294 ~0.008614
0.066916 ~0.009601
0.054723 -0.008751
0.039578 ~0.007233
0.027762 G.001798
0.014579 ~0.000450
0.002109 ~0.002465

0.039514
0.050493
0.039784
G.028883
0,016342
8.024399

0.003995
0.006411
0.005450
0.002723
0.000193
0.002945

0.012386 ~0.000433

0.000799

~0.003389

TAPERED TiP ROTOR V/OR =

CYR

~0.000775
~0.001248
~0.001719
~-0.000552
-0.000264
~0.000004
“06001311
~0.002618

~0.003268

~0.0034679
-0.001368
~0.000742
-0,0680535
~0.001552
~0.000923
~G.002278
~0.002973
-0.004812
-0.005320
~-Q.,003912
~0,003071
~0.002374
-G.00C005
0.000120

0.0490143
~0.000298
~0.000692
-0, 000384
-~0.000203
-0.000020

G.00600%0
0.060139
~0.000034

Rotor No. 2.

CMX

-0.000409
~0.000510
~0.000655
~0.000325
-0.000241
-0.000168
-0.000018
0. 000078
Q.000078
0.000024
0.000040
-0.000055
8.000070
0.000054
0.000125
0.000144
0.000234
0.000315
0.000550
0.000179
0.000083
C.000106
~0.000738
-0. 000599
—00000310
~0.000731
-0.001307
-0.,001353
-0.000990
~0,000687
~0.001421
-0.000870
~-0.000384

46

CHy

~0.000512
~0.001084
‘°o°q1216
~0.000427
~0. 000429

~0.000092

~0.000487
-0.000973
—0.000856
~0.001342
~0.0007 37
~0-000643

~0.000366

~0.000597
-0.000586
~0.000717
-0.000992
~G.000831
~3.000985
~0.0060900
~0.000622

M{1.0)(90}) =

CHZ

0.003547
0.004943
0.006596
0.002606
0.001827
0.001216
0.0014323
0.002186

0.003611

0.00545%
0.001049
0.000301
0.001048
0.000400
0.000637
0.000470
0.000918
0.000423
0.002002
-0.000588
~0.000806

-0.000559 ~0.000519

~0.000466
~0.000362
-0.000239
-0.000583
-0.000705
-0.000580
~0.000897
~0.000260
-0.000722
~0.000472
~0.000530

0.004120
0.002723
0.001524
0.005620
0.007347
0.006617
0.004998
0.003369
0.005133
0.003232
0.001681

.86
WEIND AXES COEFFICIENTS, BASED ON RCTOR BLADE AREA AND ROTOR TIP SPEED

cP

0,0035693
0.0049690

0.0066279

0.0026246
0.0018407
.0.0012260

CPG

0,0031800
0.0039595

.8.0048700

0.0027439
0.0024554

00022907

04/01/68 PAGEZ3

TIME 854.40

V/OR Hi1.03(90)

0.462
0.464

0.463

0.462
0.465

02462

0.865

0.862
0.864
0.865
0.863

0.8686

0.0014323
0.0021862
0.0036113
0.0054543

0.0010490
0.6009013
0.0010477
0.0004019
0.0006415
0.0004749
0.0009259

0.0004489

0.0020426

-0.0005697
-0.0007952
~0.0005083
0.0041852
0.0027858
0.0015549
0.0056620
0.0074625
0.0067538
0.0050761
0.0034378
0.0053357
0.003346¢
0.0017230

0.0028566
¢.0034834

,c 0045046

0.0056902
0.0024960

2.0023275

0.462
0.465
0.464

0.465

0.466
0.466

0.865
.86l

0.862
0.

264
0.864

0.863

0.0023029

0.0025496
0.0024077
0.0028610
0.0033336

0.0046117

G.0056678
G.00367648

.0-0031401

0.0027835
0.0033086
0.0029826
0.0026931
0.0037220
0.0043477
0.0041380
0.0037710
0.0033340
0.0039278
2.0035397
0.0032886

0.465
G.466
0486
0.468
0.464
0468
0. 468
Q.468
0.468
0467
0.464
0.463
U.462
0.%64%
0. 464
Oo6b4h
d.463
D463
Q.464
Qa2

0,862
0.861

0,844

0. 858
G.864

0.857

0.857
0.8%56
0.856
0.862
0.6864
0.863
0.863
0.863
0.863
0.8684
0.863
0.864
0.862
0.868

w31

© A0 D~ D] —I 2


Dow
Text Box
31


TEST 310.0 RUN 11
At. PHA

PT. THET A SHAFT
) 9 6.0 “'5.0
2e 8.0 ~5.0
3. 10.0  ~5.0
L 1200 “5.0
5. 13.0 ~5.0
6. 13,0 ~5.0
1. %,.0 “5.0
a,. 2.0 ~5.0
9. 2.0 0.0
10. 4.0 0.0
ii. 4.0 0.0
12, 8.0 __ 0.0
13, 10.0 0.0
14. G.0 0.0
15, =2.0 0.0
i6s 2.0 2.0
i7. 4.0 2.0
18, 0.0 2.0
195 -2:0 200
20. ~2a{ 5.0
2. 0.0 5.0
22+ 2.0 5.0
23. 4.0 5.0
24, 8.0 =100
25. 6.0 =10.0
25& }.(}90 ""10-0
27 2.0 -10.0
28 13.7 -10.0
294 13.7 ~12.0
E_OQ 12.0 =-12.0
314 10.0 "'1200
32. 13.7 -15.0
33. 12-0 "15-0
34. 10-0 "15-0

ALPHA
CONTROL

el

""11 9
~13.9
-15.5
L -1

_iboh

"7;9
-8 0
t TL

~19.8
"18-&
""23 «2
-21.7
-'20'1

44 £fT. TAPERED TIP ROTOR V/OR = 45
WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TiP SPEED

CLR

0.030915
0.045028
0.057773

0.066193

0.066578
0068780
0.017890
0.003947
0.033034
0.048232
0.061352

_ 0.0708648

0.078276
0.019831

 0.005797

0.049290
0.062949
0.034283

T ga.fls937

0.042758
0.047327
0.069948
0.081038
0.017404

0.004177

D.031380
0. 043406
0.047177
0.06056%
0.032481
N.021134
0.029179
0.017472
Q.004897

ROTOR SCALE DATA * PROGRAM LA3530 * WIND AXES

Table I - 18,

CXR

~0,0600277
0.000870
0.002382
0.003740
0,005170
0.004408
~0.001385
~0.002349
-0.00384%

~-0.003731
"0 0503&14
~-0.002788

~0.,001353
-0.003758
~0.003457
~0.006664
-0.006718
-0.005984
~0.005252
~0.009036
-0.010316
-0.011536
~0.031081
0.000041
-0.002296
0.002419
0.004764
g.007281
0.005532
0.003865
0.001315
0.004589
0.001315
-§.002100

CYR

-0.000785
-0.001154
=0.001419
-0.002060
~0.002315

=08.002277 -

-0.000538
-0.000392
~0.001544
-0.802289
~G.002827

~0,003527

~0,003850
~0.001036
~0.000656
-0.002192
-0. 003137
-0,001636
-0.001218
~0.002332
~0.063152
~0.003867
=0 004826
10.000140
0.000035
-0.000009
~0.000195
~0.000340
-0.000079
0.000222
0.000588
0.00Q0666
0.000561

Rotor No. 2.

oM

-0.000140
~0.000266
-0.000533
~0.000575
-0.000673
-0.000691

M{1.0)(90) = .90

CHy

~0.000622
-0.000894
~0.000992
~0.001229

-0.001003

~0.801153

CHZ

G.002660
0.003698

0.005229

0.006724
0.007508
0.007515

-0.000222
~0.000041
0.000090
0. Q00234
0.000073
0,000142

[} 006028

0.000120
0.092029
0.000121
0.000224
0.000042
-0.800710
0.000146
0.000071
0.000096
0.000278
~0.000506
~0.,000257
~0. 000837
~0.001011
~0,002452
~0.001357
~0.001247
-0.000802
~0.001 734
~0.001386
-0.001582

~0.000312
~-0.000435
~0.001066
-1.000822
-0.000961
-0.001227
-0.002037
~0.000854
~0.000729
~0,001323
-0.001308
-0.001262
=0.004135
~0.00L57¢
~0.003754
-0.00183¢9
~0.00L671
~0.000259
-0.000510
-0.000594
~0.000768
~0.002625

0.000287
~0.000466
~0.000745
~0.001043
~0.000729

0.001837
0. 001251
0.001098

0.001493

0.002388

0,003811

0.005775
0.000970
0.00108¢
0.000478
0.001028
0.000485
0.000634%
-0.000595
-0.000770
~0.000577
0.000510
0.002874
0.001631
0.006374
0.005873
0.G67614
0.007029
0.005262
0.003584
0.005508
0.003760
0.002008

cp

'0.0026625
0.0037076

0.0052551

‘0.0067434
0.0075383
0.0075462

04/01/68 PAGE2L

TIHE 854.40

CPO

7 0.0027315 0.443

0.0032047 0.%45
020040013 0,447

0.360

V/0R Mtl.01{90}

0.901
G.897 .

0.,0048323 U.446
0.0049439 0,451
0.0053269 0,442

T 0.899
0.906
0.200

0.0018497
0.0012496
0.0010981%

0.0024400 0.439

0.8022807 0.439
00027372 8,443

0.900
0.898
0.898

'o 0014929
0.0023863
0.0038110

0.0030181 0.444
8.0037850 D.446
00047663 0,443

0.900
0.898

0.897

0.0057746
0.0009703
0.0010803
0.0004817
0.0018352

00004863
0.0006085

-0.0005797
~0.0007607
~0.0005667
0.0005406
0.0029178
0.0016512
0.0044527
50059597

0.0079245
0.0071578 -

0.0054065
0.0037706
0.00576%4%
0.0033904
0.0023486

0.0060210 0.446
0.0026184 0.445
0.0026221 0.447

0.896
0.899
4.89%

0.0033093 0.445
0.0037998 0.443
0.0030953 0447
G.0029382 0.4%6
0.0033647 0.448

0,0037393 0,448

0.00463149 0.447
0.0051259 0.447

0.0028822 0,450

0,0026805 0.449
G.O00323154 0.447
0.00372%96 Q.44%
0.0045279 0.449
0.0046045 C.445
0.0036095 0,450
0.0031525 0.451
0.0036791 0.445
0.003379% 0,452
0.0032939 0.451

0.894

.8-893

0.895%
0,828
0.898
¢.895
0.89%
0.893
G894

0.892
0.895
o.squ
0.895
0.897
0.887

‘0.888

0.897
£.887
0.886

¢
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TEST 317,

RUN 1

" ALPHA
CEMTROL

toue

“~6.8
~9."

w49

~d a8
Y
241
4.1
ek B Y
~13.7
~16.8
-18.5
2 e
—2}.‘5
~1 T4
“15.7
«...13’1
-1..3

..9.,'..‘

~&a.0
~3,7

P |
~Aw

-Z.3

4“4 FT.

JwIRE AXES COEFFICIENTSy BASED UN RETOR BLALCE AREA ANC_ARCTCR

CLR

Fei2ZE6T =3.%02319

TL5242%

Ge2625878B =1
sei38421

25717

”Lgii34.,2a: 2824
~3.7133857

« 251665
T e233291
» 134465
e J45155
P B A1)
12577
139624
Y, 129584
Lel4 251
L3 r22

Y

',}454"&

w3319
e 22359
s P3Z653
Ve 13328
LLeNaT2

REICK

Table I ~ 19.

CXR

TAPEREG TIP RCTCR

CYR

T Lide

-£,752712

) ~7.7365¢
“‘"'}-‘

i1BisS
~ . 322232

—228:33824

—42 112415
=~ Y3198 -
e L3667
3.7 1682
- TV 528
~1a 331625
~le 1V 328
~",tT 23
“la 11178
~3. 7621
- e YR
226 .
2T17s2
1782
1368
17217
1353

2CALE CATA % PRCEGRAM LA353:

Rotor No. 2.

V/CR =

Cw¥X

S EETE
-C,JZIB

-;31218

22220273

~T.0733931

g.ﬂjg T4
R
—1.?}3322
~ L T3H34T
~1.301 044
"“',c- yng
e 1360

L1117

248

R

P WINE AXES

FILLN(3) =

97701768 PAGELY

TiP SPEEL

TIFE 935.00

¥1:33 -2

CrY CMZ Ly crPo V/ER KL11.0)(390)
~LE08537 D.J9Z439 $.0024508 0.7934135 0.514 0O.805
=~1.021374  Q.0C2079  D.Q0207687 0.0043092 0.518 0Q.802

L3268 8.202304  1.0033042  0.0052291 £.519  0.802
=3a:331878 047331393 {.0013932 0.003%628 0,511 0.809
~vednliAd 0.403698  J.0006S7F  0.0Q2709& N.512 0.808
TiedJ2681 -U,{08572 -}.0005522 4.0048861 0.521 0,799
=1.931806 ~0, 000868 -2 .0009431  £.00646640 09,521 D.799
5 ~0.4d30721 -2.0307247  G.0037819 H.512 §.BD9
_%He253326  2,2033167 §.2039878 9,512 Q.834
?.2#44Q9 G.0C44203  D.3045834 0.508 0.811
723547 %.0435527  7.74040631 9.509 2.81D

=, i C-¢36935mm§-4€5“413 558245432 0.509 B.812
—‘aJ'19“9 Tedubbag 2.1951189 8.510 ¢.BD9
=, 1T VT34 U L535526 3. G;Dé583 T.7704893¢ 0.512  0,81)

s4.d71123 0 £.078371 R.455468  J.5047175 24512 C.80%

=303 743 0 L0300 1‘394ﬁ563 10340254 7.513 0.8D8
- e TEl Feii 288 n27897 327736351 3.5140 8.808
. ‘)-3J15§9._f-a?3418uM:-ﬁ 34158 MQL}Q&&EQS 9.512 0.809
=26 131625 QL2457 5.53924422 afﬂ36$42 0.5190 ¢.810
“W."'"?Zq 3,2?1865 Fe201 8394 £332283 D.510 Q.31
1497._1-3?2i5fA 1. G327 BGT_ h3o 152496 0,516  0.811
“5-3 31T CL0717549 0 1.0005495  D.Y038067 0.512  H.8)8
~1a 11868 +u, 1848 L£.0018577  J.0057986 D.511 D.810

B
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TEST 211.:

PT,

THETA

6as
6t
- T

RUN 1

ALPHA
SHAFT

ALPHA
CENTREL

44 FT.

CLR

1.022667 -

Te524272

LeuniBT8
Le38421

Cew 25717

203334

_eT5 1665
Tei33231

Ja 345155
LelLETSE

T 3289770

L+ 135634
te 129564

PR S-SR S

157722
A ln 7.3
e 14 548E
Tau33019
Lx 22859
. 122653
Yo 143328
Tale%472

RCTCR SCALE CATA # PRCGRAM LA3530 % WINC AXES

Table I ~ 19,

EXR

24565
419

L9857 =

“3.]}8956

Y A 34465 -]

2032419
el

TAPEREC TIP RCTCR

HINE AXES CCEFFICIENTS, BASED CN

CYR

-,
~Ta 02712
R, IP365E
*Q.‘Jlafg

CV/CR =

Yo1a46

Rotor No, 2.

T

¥il.

41931 =

K-
RCTOR BLALE AREA AND RCTCR TIP SPEEG

A1/01/768 PAGEL9
TIME 935.00

CMK Cry CMZ o cPo V/CR M{1.0){30)
=7e503715 ~0 600537 0.302409  £.0024008 0.7034135 0.514  0.895
L.078218 ~5.J31374  9.002079  2.0020787 0.0043092 0.518 G.B02
0.232253 =4,321068  0.9933794  1,0533042  5.0052291 0,519 0.802
~2.330078 =3.731278 9 7313583 £,0413932 0.0034628 D.511 0.809
4331218 ~5.521060  3.000698 DLIDDESTE  0.002709%6 D.512 0.808
4 £,£16273 -0.712681 fc £00572 ~5.03805522  0.0048861 0.521 0.799
~2.058911 -3.301806 ~0.{00868 ~7.000542]  .0040640 0.521  0.799
~2. 0 FIT4 =, ~0.30CT21 ~2.,04977247 J.0337819 D.512 0.809
,#.‘h3326 2.9033167  0.003987C 7.512 0.878
594409 3.0044293 9.1045834 0.508 0.6ll
—w.a?feee 173547 %,.0435537  7.,7040631 0.509 0.81)
ﬂ?s»mmapa*3i§§nm2»ﬁy§!4;;m 220245432 0.539 0.812
ww S11956 TV . 16445 0. 30E4T1s  Soruai189 0,510 0.509
L =9.901734 £.335536  1.7£56583  9.3048936 0,512 8.813
LoAedTEE23 §.405371  M.4554686  3.T047275 D.512  0.809
=1.073743 0 D.134%61 . 1949563  5.1740254 1.510  0.808
-tegr TUL 3.3928368  L3T278S7 4. 3336351 1.510 0.808
Jo=3.031545  2.073418  %,00341S8  9.27448905 §.512 0.809
~5e 151625 C.002457 T.T026422 0.£036342 5.510 0.812
=300 729 3.001865  3.9518396  J,0032283 £.510 0.810
m1.001497 04032152 14027637 3.)352496 0,516 0,811
=L 331377 £.L0354% 9.0605495  £.1036267 0.512 0.898
~e171865  G.001848 £,0CIE5T7 0.7057986 1.511 9.810

&
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ROTOR SCALE DATA * PROGRAM LA3530 * WIND AXES 04/01/68 PAGE27
IHE 854.40
Table 1~19, (Concluded)
TEST 310.0 RUN 14
44 FT., TAPERED TIP ROTOR V/OR =, 5] MIL.01(90) =.8]
WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED
ALPHA  ALPHA L

#T. THETA  SHAFT CONTROL CLR CXR CYR CHX CHY cMz cp PO V/OR M{1.0)1(90} Alg»
1T 2.0 =240 4.0 0.015670 ~0.002709 ~0.000687. -0.000076 ~0.000283 0.001275 0.0012825 0.0026617 0.514 0.805 .3

2. 2.0 -2.0 ~3.0 0.026319 ~0.003368 -0.000901 ~0.000069 -0.000609 ©0.001129 0.0011118 0.0028206 0.517 0.803 .2
3. 2.0 0.0 _ ~=1.06 0.048181 -0,006329 -0.001738 -0.000017 ~0,001039 0.000157 0.0002447 0.0033858 0.51%4 0.805 .2

be 2.0 2.0 1.0 0.076086 -0.012657 -0.002878 0.000059 -0.0012%0 ~0.001070 -0.0009358 0.0052405 0.5iB Q.799 .

Se 0.0 0.0 ~1.0 0.016944 -0.003288 -0.00072¢ ~0.000041 ~0.000148 0.000999 $.0009423 0.0026076 0.511 (Q.80%

b 0.0 2.0 1.0 0.038727 ~0.006067 -0.001637 -0.000120 -0,000629 0,000078 0.0001221 0.0031617 0.513 0,805
7. 0.5 4.0 3.0  0.06257¢ -0.0L1672 ~0.002527 -0.000223 ~0.001235 -0.001653 ~0.0014673 0,0043300 ¢.513 0.605
8. 0.0 6.0 5.0 0.085738 ~0.018666 -~0.003391 -G.000281 ~0,.001471 -0.003029 ~0.0026958 0.0065811 0.515 0.805
B 2.0 6.0 5.0 0.05083% -0.010246 -0.002825 -0.000192 -0.000564 -0.001529 ~0.0013806 Q.0037603 0,514 0.604

i0. ~2.0 4.0 3.0 0.02858% ~0.005644 -0.001678 ~D.000077 ~0.000571 0.000122 0.0001206 ©.0029580 0.510 0.809

1. 4.0 0.0 ~1.0 0.087023 -0.012557 -0.003416 0.000492 -0.0014688 ©.00025% 0.0003019 0.0063242 0.510 0Q.806
12, 4,8 =2.0  ~3.0 0,066455 -0.007678 ~0.002664 0.000053 -0.001630 0.000649 0.0006426 0.0043658 0-513 0.804

i3, 4.0 -4,0 L5007 0.041972 -0.08237% -0,001503 -0.000091 -0.000751 0.001491 0.001369¢ 0.003025%5 0.510 0.8508

For the following data peoints
ay and/or o1, #£ 00 + .20
s x

ATPHA

PT. THETA SHAFT a1 bls .
1 2 -2 0 0
2 2 -2 ES o]
3 2 ¢ 2.9 0
I 2 2 4.8 0
5 0 o] o} )
& 0 2 1.4 0
7 0 L 2.9 0
8 o] & 4.3 Q
g -2 & .8 0
10 -2 h -7 o]
11 L 0 6.7 0
12 L 2 5.3 o)
13 L -k 3.4 ]
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04/701/68 PAGE2S

ROTOR SCALE DATA # PROGRAM LA3530 = WIND AXES

TINE 6854.40
Table I ~ 20, Rotor No. 2.
TEST 310.0 RUN 15
44 FT. TAPERED TIP ROTOR VAR = 52 M{1.03(S0) = .81
L WiIND AXES COEFFICIENTS, BASED ON ROTOR BLAOE AREA ANKD ROTOR TIP SPEED
ALPHA ALPHA
PT. THETA SHAFY CONTROL CLR CXR CYR CHX CHY CHZ cp PO Y/0R HL1.0)¢90)
1o 6.0 ~5.0 -10.1 0.023890C -0.001968 ~-0.000595 -0.000408 ~0.000715 O©0.002442 0.0022069 0.0032143 0.526 0.811
Za 8.0 ~5.0 —12.0 0.036611 -0.001253 ~0.001154 ~0.000312 ~-0.001052 0.00329C 0.0029701 0.00355%6 0.522 0.814 .
3. 10.0 ~5.0  ~14.1 0.047761 -0.000502 ~0.001646 ~0.000465 -0.001049 0.004600 0.0040518 0.0042038 0.523 Q.812
L™ 12.0 ~5.0 ~15.8 0.055%655 Q.000587 -0.002035 -0.000669 -0.001370 0.005998 0.0053004 0.0048435 D.522 0.642
5. 12.9 1.0 -17.0 0.04638C¢ (.000987 ~0.001258 -G.000707 -0.000993 '0.005675 0.0049301 0.0043093 0.5%24 G.810
,,,,,, & 12.0 —~10.,0 -18.6_ 0.0303060 0.008467 ~0.000419 -0.000933 -D.0Q0729 O0.004777_ 0.0041751 ©.00388868 0,322 _B.811
s 10.0 =0 ~15.3 0.037174 0.000003 -0.000904 ~0.000544 ~0.000655 0.006331 0.0037786 0.00370698 0.521 0.811
8, 8.0 ~T.0 ~13.3 Q.026670 ~0.001163 -0.000735 ~0.000757 -0.000810 0.003183 0.0028128 . 0033849 G.521 0.410
%o BaG 0.0 9.3 0.064825 -0.003386 ~0,003196 ~6.000070 ~0.001430 0.003407 0.0030012 0.0045620 $.521 0,809
10. 4.0 9.4 ~7-1 0.055322 -0.004117 ~0.00279% -0.000056 ~0.00L243 0.002016 $.0018455 Q.0038420 D.521 0©.814
11. 4.0 0.0 ~4%.9 0.044657 -0.0040084 -0.002104 ~0.000051 ~0.000709 G.0013%4 O0.0012806 0.0033063 0.524 0.80%
2. 2.0 80 -2.9 0.032304 ~0.003744 -0.0Q1l44]) ~0.00Q026 -0.000600 0.001047 0.0009530 0.0028641 0.524 0.809
13. 2.0 2.0 ~1.6 0.046001 -0.005610 -0.002286 ©€.000028 -0.000686 0.000484 0.0004264 §.0032517 §$.522 0.812 i
14 6.0 2.0 0.2 0.033584 -0.005049 ~0.001713 D.000075 ~-0.00059% 0.000430 0.0003959 £.0029725 0.521 0Q.811 ;
15. _ 0.0 5.0 2.0 0.053466 -~0.008962 -0.003315 -0.000010 -0.000626 -0.000948 -0.0007831 0.0037155 0.518 Q.8914
16, 0.0 T.0 3.2 0.06754T -0.012421 ~0.004557 ~0.000104 ~0.000851 ~0.001932 ~0.0016774 0.0045585 0.520 0.810 7
17. 2.0 5.0 0.2 0.063885 -0.009539 -0.004078 -0.000032 -0.000820 ~0,.000716 -Q.0005722 0Q.0041648 0.518 O.81% }
18. 4.0 5.0  =2.1 0.075076 -0.009704 -0.005293 0.000311 -0.001029 0,000316 0.0002781 0.0050921 0,524 0,807 _ |
19. 4.0 2.0 -3.7 0.055160 -0.005478 -0.00313% -0.000091 ~0.000802 0.001007 0.0002034 Q.0036444 0.527 Q.80% "w{
20, 6.0 2.0 5.9 §.065907 -0.005580 ~0.Q03932 0.000256 ~0.001247 0.001926 0.0017418 0.0044419 0.522 0.810 i
2%t 6.0 -3.0 8.8 {0.038569 ~0.002215 —-0.001499 —0.,000058 ~0.000776 0Q.C02470 0.0G021692 0.0032504 0.52]1 0.809 ”“J
220 &.0 ~3.0 =5.8 0.023216 -0.004019 -0.134523 G.189577 -0.002960 Q.05159) 0.0016847 0.0037697 0.526 0.804 !
23, 8.0 -3,0 ~10.9 0G.049530 -0.001816 ~C.002005 —-0.000143 -0.001167 0.003293 0.0029619 0.0037843 0.519% (.813
24, 10.0  -3.0 ~12.8 0.056892 -0.001078 -0.002600 ~0.000176 -0.001599 0.004672 0.0040871 0.0044885 0.519 0.812

g
']

t
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04701768 PAGE 3
TIME 785.85

ROTOR SCALE DATA + PROGRAM LA3S3C ¥ WIND AXES

Table £ -~ 21. Rotor No. 3.
TEST 3310.0 REN 39
34 FT. 0012 ROTOR VIBR & 5/ Mi1a0)(90} 2 .43
YIND BXES COBGFIC{ENTS, BASED BN ROTOR BLADE AREA AND ROTOR TIP SPEBD
ALPHA  ALPHA ‘
RY.  THETS  SHAFI COMTROL Cir CXR CYR e} CHY CHL cP CPO. . V/OR M(1.0)(90)
1. 8.0 - ~946 0.0486128 ~0.002715 ~0.002206 -8.008210 9.0064563 0.0023015 0.0028436 0.0040947 0.511 0.648
2e .0 ~2.0 =31l3B (.058642 -0.002633 ~0.002827 ~0.009117 0.006%G2 0.003963 Q0037217 0.0048651 0.512 D.647
3, 6.0 ~2:0 —748 0.037260 ~0,002936 ~0-002568 ©.001134 0.006751 O0.002707 0.0022558 0.0036767 0.514 0,644
&, 4.8 ~2.0 ~548 Q-0234637 -0L002850 -B.G01259 -D.008291 0.004514 0.001788 ¢.0017716 0.0031824 0.508 0.643
Ba B8 =220 =347  8.012685 ~0.002122 ~0.000658 9.0008766 90.007035 0.001333 0.0013811 0,.0029683 0.512 0,644
N 8.9 =250 =240  0.000790 -0.002366 ~0.000252 -0,008120 0.006589 0.001123 0.00516443 0.0028651 0.511 0.644
Te B0 2.0 0.7 0.023335 -0.004688 -0.0023560 ©.001438 0.006673 0.001103 0.0006763 0.00302935 0.512 §.641
8. 20 2,0 =142 0.03809% -0.005268 -0.002182 -0,000029 0.008361 0.000920 0.0006716 0.0032641 0,508 0.642 )
9, %D FI% ] =343 0.048393 -0.005751 ~0.002036 0.000347 0©.006589 0.001220 0.0010761 0.0038726 0.512 0,641
0. BB 2.0 =545 0.058285 ~0.005364 ~0.002638 0.008243 0.005049 0.001762 0.0016368 0.0046663% 0.511 G.440
3le _ B.B __2:0 “¥42  0.060211 -~0.00644) -0.004321 0.000155 ©.005222 0.002674 0.0024352 0.0094269 0.521 0,604
12. 18.5 260 =848 0.078962 ~0.008637 -D.005278 0.000%68 0.004484 0.004177 4.002719% 00067122 D.511 0.429
12. 19.8 Ou8 ~1047 O0.0680495 ~§u004487 ~0.003828 0008121 0.005080 0.004068 O.0D03688F 0.0655%34 s.ﬁﬁ TS
14, 12e0 =238 1547 0.068407 ~0.002604 ~0.003666 -0,608328 0.005353 0.005722 0.005L166 0.0058353 0,509 0.841
15, 12.0 =430 ~1448 0.0%6992 -0.000884 -5.002757 ~9.0003%9% 0.005471 0.006833 0.0049261 0.0051658 0.507 0.643
18, 10.4 ~4ff ~312J7 0.04%839 ~0.001340 ~0.002082 -6.008301 (.095905 0.005283 @.003B06% 0.0043643 0.%12 0.630
17s .0 4,0 «;Ia;w_e 0358628 ~0L001771 ~0.001315 -8.000294 0.005875 0.002276 ©.6029004 0.0038068 0.510 0.641
18, 5.0 g0 ~9.1 0J025109 ~0.002186 ~0.004145 ©.008013 0.006067 0.002555 Q.0022832 0.0033298 0.509 0.438
1% 5wl ~4,0 =752 D.GL2107 -0.002654 -D.UO0565 ~0.000395 (.006091 0.0017%4 Q.0017114 C.D030488.0.507 0.639
20. B8 =530 ~1049 0.013714 ~01002425 -0.00045% 82000327 0.005962 .002109 0.00202%8 0.003249% 0.507 0.4639
21 8.0 ~8sl ~12.1  0.025289 -0.001573 -D.000874 -0.008402 0.00%429 0.003075 ¢.0078311 0.00735893 G.508 0.639
2. 140.0 ~fafl =Ll3.8 0.03%12] ~0.000881 -Q.001108 -0.000448 Q.005533 0.004087 G.0037397 000061153 0.511 0.638
2ds 14,9 =60 ~15.8 G,067425 0.800117 ~0.001865 -0.000852 0,005280 0.005531 - 0.0050262 0.0048217 0.510 0.862317
24, 16.0 “8a0 ~E7.8 C.0815FE 0.0013%58 “D.00193% -8.001050 g.00%154 0.007227 H.006cads O BO5TRSE B.511 §.837
25. B0 o 85 0.058982 ~0.004081 -G.003142 0.000168 0.005772 0.002922 0.0026991 0.0045754 0.5311 0.837
28s . 6.0 2.0 ~6s7  §.046701 ~0.003978 -0.002521 0.008051 0.006070 0.002210 0.0020543 0.0039432 0.3510 £.437
z7. %0 f.8 ~%,7 0.035182 ~0.003859 -D.00I9E7 ~0,008198 §.005982 0.00182% 9.00149594 B.0033797F D.518 G.637
2B 2.0 .0 ~2e5 0o0261%1 -0.003805 -0.001369 ~£.008088 0.006094 0.0031162 0.0010876 0.0029850 §.510 0.637
29, ¢.0 0.0 ~345 0.012107 ~0.083608 ~0.00677% ~0.000070 0.0061%4 0.001623 0.0009986 0.0025209 0,508 0.538
30, G.0 450 2.0 0:-036310 -0.007106 -D.G02292 ©6.008098 0,.005563 0.000024 U.0000400 0.0035655 0,568 0.638
21. 0.0 650 321 0046480 ~0.009814 -0.003002 ~.008195% 0,.0055851 -0.000824 ~0.00088463 0.0042112 G.513 0.637
32, 2.0 6.0 13 0.058647 ~0.010736 -0.003858 0.009105 0.806239 ~0.000800 -0.0006855 0.0046832 0.513 0.637
33, 2.0 4.8 0:1 D.047105 -0.007965 ~0.002756 ~0i000107 0.005517F 0.000187 ©.08012071  0.0020490 0.531 o.839
34, & .0 4.0 ~241 D.05%128 -0.008394 ~(7,0034887 -9.008014 O0.006060 C.000828 0.0004412 C.0045126 0.517 0.639
35, %40 £20 =09  0.0689583 ~0.010935 -0.004547  0.00029% 0.005817 0.000835 0.0000398 0.0053060 0,518 0.641
36 6.0 &.0 =259 0.080700 ~0.01176& -0.005350 @.000193 (.0057i4 0O.000999 0.00UB493 D.Q0B6465T D.514 0.5637
37. 5.0 450 ~4.2 0.070018 ~C.008894 -~0.006576 0.000119 Q005874 U.001524 0.0013347 0.0055917 0.514& D.637
38. &40 8.0 =147 ©.092874 -Cu015077 -0.006294 0.006569 0.005636 0.8005%8 0.0005257 0.0077084 0.513 0.437
39. a0 8.0 0.2 0.083009 -0.014777 ~0.005358 0.000177 $.005779 -0.0006%92 ~0.0006075 0.0064895 0.510 0,635
49, FAR 10.0 1«5 Q.095267 ~0.0168854 ~0.006016 8.000059 Q.0057T75 ~0.0015L5 ~0.00L1745 0.0078669 G.510 O.635
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ROTOR SCALE DATA * PROGRAM LA3530 * WIND AXES 04/04/68 PAGE 7
TIHE 818.73

Table I-21. (Coneluded)
TEST 310.0 HRUN 24
3% FT. 0012 ROTOR YV/0R = .51 MIL.00(90) = g3

WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED
AL PHA ALPHA

PT.  THETA  SHAFT CONTROY CLR CAR 8 £ Chx cuy o H ce cep ¥/0R #{1.01{90)

(36. 2,0 7 =407 7.2 70.002667 726.003105 ~0.00072% ~0,000249 0. 006948 ~0.001406  0.0012160 0, 0027634 0,505 06T
a7, 4.0 “6 .0 ~8.6 0.003011 -0.003077 ~0.000607 ~0.000283 0.004956 0.001504 0.0013768 0.0029309 0.505 0.623
38. 6.0 10.0 ~0.5 0.101994 -0.019034 ~0.005766 0,000315 0.003558 0.000092 0.0002915 0.0091958 0.503 0.623
39. 8.9 8.0 ~3.6 0.097067 ~0.014866 ~0.004902 0.000519 0.004210 0.002036 D0.0017908 0,.008679% 0.505 0.623
40. 8.0 6.0 ~4.8 0.087236 -0.011638 ~0.004895 0.000543 0.004307 D.002198 0.0018743 0.0072623 0.505 0.623
41, 8.0 4.0 ~6.1 0,080137 ~0.009377 -0.004952 0.000186 0.004033 0.002365 0.0019577 0.0062838 0.506 0.624
42. 10.0 4.0 =7.5 0.087047 ~0.008878 -0.004439 0.000536 0.004201 0.003950 0.0033742 0.0073812 0.507 0.624
43. 12.0 0.0

-12.1 0.078?39 —0.003302 -0.003746 0.00069% D.003520 0.00584% 0.0051221 0.0063816 D.50% 0.523

For the following data points
ay, &nd/or by F 0% + .20

e - ALPHA
. THETA SHAFT b
t FT alS ls
39 8 8 0 T
%0 8 6 0 A
Lo 10 4 o .6
L3 i2 0 o N

NRNOOHO I
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ROTOR SCALE DATA % PROGRAM LA3IS530 #= WINMD AXES §4/01768 PAGEILL
TIME 185.85

Table I -~ 22. Rotor Ne. 3.

_JEST 310.0 RUN 23
34 FY. Q012 RGTOR VEQR & &% M{1.00.{90) = .54

WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND RGTOR TIP SPEED
ALPHA ALPHA

8T, THETA _ SHAFT LCONTROL _ CiR EXR_ . C¥R CMx ny cuz - cp CPO  _ V/OR HE1.0)(90)
1. 0.0 0s0 “0s9 0.010147 ~0.00%¢85 ~0.001182 -0.008035 0.009854 ©.001220 0.0011998 0.0044359 0.650 0.5%40
s DD . 2.0 . ~0.0 0.0226483 -0.006042 -0.001985 ~0,008114 0.010279 0.000835 0.0007986 0.0047150 0.652 0,541
3. 0.0 4,40 0.9 0.037459 -0.008408 -0.002577 ~6.808581 ©.010399 0.000067 0.0001331 0.0055556 0.653 0.542
4, 0.0 4.0 240 0.047077 ~0.C10030 ~0.008570 -8.008573 0.010700 -0.000884 —-0.0006656 0.0857831 0.656¢ 0.542
5, 0.0 720 24%  0.051923 ~0.012493 -D.00%197 -0.000875 ©.007985 ~0.001327 ~0.0010846 0.0009161 9.650 0.540
B 8.0 8,0 340 0.0604%3 ~0.014482 -0.0D4884 ~G:008333 0.007609 -0.002008 -0.0015968 0.0075118 0.6%9 0,540
7 0.0 1Y) 1.6 0.040322 ~0.009311 -0.003115% ~0-008557 0.008926 ~0.000149 -0.80024661 0.0057073 0.650 0.541
B. 2,0 5.0 _ =04B  0.0486860 -0.010%44 ~0.003810 -0,000883% 0.008776 0.000089 -Q.0001345  0.0063825 0.6353  0.539
ER 2.0 60 =0+2  0.050686 —0.010776 ~0.004735 -0.000355 0.008947 ~0.0003587 -0.0803992 0.006%731 0,658 0,540
10. g0 Tall 0:1 0.056586 ~0.012295 ~0.005338 -0.008522 0.008260 -0.000987 -0.0007984 0.0670266 0,650 0,540
il, 2.0 818 0.6 0.0653%7 ~0.01%4536 ~0.005516 -0.000472 0.007830 -0.001868 ~0.0013306 0.0078928 0.649 0.540
12 2.0 %o ~Tih 0.042469 ~0,009225 0003465 -0.000315 0.008659 0.000429 0.0002661 0.0861742 0.650 0.541
13. 2.0 2.0 ~2:3 0.029816 ~0.007067 ~0.002813 0,000059 0.008281 0.001001 0.0009315 0.0054820 0.650 (.541
L4s 2.0 Q-4 =3s2 _9.0175T% -0.005761 -0.0016%5 ~0.000500 0.008892 0.001333 ¢.0013308 0.0050657 0.651 0.541
15. 2.0 ~2:8 =442 0.008193 -0.006309 ~0.001097 -0.60814% 0.008906 0.001407 0.0014637 0.0049089 0.645 0.540
16, %0 2.0 =645 0.015%088 ~0,005552 ~0.001745 -0.000140 0.008630 0.001794 €.0017299 0.0053166 0.650 0.541
1Fa. . %8 4,0 =745 0.004087 -0.005402 -0.000647 -0.00060% 0.008830 C.001679 G0.0016142 00051498 0.5655 0,539
18« B.0 aud 15.7 0.024088 -0.006170 ~0.002373 -~0.000230 0.0089%81 0.001728 0.00161%1 0.0056222 9.654 0.539
19, %ol 2.0 ~4,5 D.O3T528 ~0.007674 ~0.003885 0.008226 0.008861 0.001297 $.0010760 0.0060227 G.654 D.939
L2B. 5.0 228 ~%.1 Q.0%416) -0.008722 -0.004132 0.000203 0.009377 0.001148 £.0008071 0.0064174 0,654 0,539
z1. % .0 4,0 ~3¢8 0.050881 ~8.009872 -0.004709 $.008015 0.008952 0.000Y97 0.0005380 0.0068627 0.654 D.539
22 4.0 5.0 ~3.1 0.053978 ~0.010619 -6.005235 0.000309 Q.009715 0.008575 O©.0004035 0.00871963 0.653 0.539
3. 4.0 628 ~2:5  0.858981 -0.014881 -0.005619 ~0.000188 0.009287 Q.000207 -0.000E347 0.0074617 G.654 0.538
24 Ao 7.0 ~2:0 0.066281 ~0.014205 -0.005063 -0.000246 0.008313 ~0.000546 ~0.B006737 0.008396F 0.654 0.538
25, 4,0 8.0 ~1s5 0=071390 ~0.015049 -0.008685 0.000328 0.007480 -0.0004595 -0.0008084 0.0087688 $.653 0.538
26, [ 730 ~34% (.072951 -0.01444T ~0.006615 -D.008036 0.008697 0.000887 €.0004042 0.0095789 0.694 0.%38
27, £.0 8s0 ~3,5 0.077654 -0.015319 ~U.006134 0.000156 0.009455 G.000344 0.000869% 0.0093827 0,654 0.538
28. 6.0 6.0 ~445 0,004725 ~0=012742 -0.008552 0.000043 0.007916 0.000752 0.0004042 0.0085295 0.565% (.538
23« 5.0 4a8 ~548  0.055625 ~0-Q10494 -0.005583 0,000277 0.008272 0.001413 0.000943%4 0.0076794 0.657 0.53%
3D 5.0 2.0 ~6et 0.062896 -0.008218 -0.002556 0.008773 0,.008431 0.001929 O0.0014621 0.00sa7824 0.654 D.%38
31, B0 G0 ~7¢6 0.032Y87 ~0.008727 ~0.003426 0.008250 0.009060 0.001974 0.0018864 D.0062350 0.65¢ 0,538
32. 6.0 ~250 «§47 Q4021724 ~0-006038 —0.Q02208 —-0.000267 0.009245 0.002103 0.0018864 ©.005811F D.o86% ©.538
33. 6.0 ~4,0 9.5 0.008660 ~0,005405 ~0.001188 -0L00Q118 0.009395 0.,001923 0.0018897 0.0054209 0.654 0.538
34, 8.0 ~430 ~1l.6 0Q.0L5060 -0.005794 -0.001297 —0.009852 0.009294 0.00245¢ 0.0024297 0.0062082 0.655 0.538
38, _ B0  __m8.0 _ =12.6_ 0.007338 ~0.008192 -0.001012 9.5%49288 0.009290 0.008172 Q.0018898 0,005%9403 0.655 0.538
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BOTOR SCALE DAYA © eADERAE L3530 o wIND ARES 1Y 3
TIHE 783.05
Table I-22. (Concluded)
TESY 31Q.0 RN 23
34 FT. 0012 ROTOR VIOR ® .53 #41.02190) a2 54
WIND AXES COBSFICIEMTS, BASED ON RUTOR BLADE AREA AMD AOTOR TiP SPEED
ALBHA ALPHA
PT.  THETA  SMAFT GCONTROL = CLR . CXR = gYR CHY cmy LT S < 2 JGPG. . V/OR MlL.0)(90)
B.0 ~2.0 ~1047 0.02780% -0.005252 —0.002432 ~6.000117 0.009607 0.002527 0.0074298 0.0065857 0.685 0.538
8.0 0.0 =9¢7 0.039534% -0.008920 ~0.003765 0000290 0.609177 0.002524 0.0022947 0-0067517 0.654 0.538
B2 . 2p0 =847 0.04923% -0.008323 -0.004949 0,000818  0,008972 0.00%526 Q.0020248 0.p072516 0.6%5 0.538
8.0 430 =745 0.06195% -0.010735 ~0.005614 0.008437 0.008481 0.002086 0.0017547 0.0085816 0.654¢ 0.538
8.0 850 =640 0.074285 ~0.012998 -0.005741 0.009472 0.00769¢ 6.001984 0.0017548 0.0105362 0.654 . 0§.338
8.0 820 4440 0.099589 -0.021385 -0,006365 03008627 0.00571% O.002073 0,0018898 0.0132902 0:655 0.938
4z. i5.0 &0 648 ©.i08%82 -0.021674 -0.D06249% 0.0801195 ¢0.004183 40063141 0«@@36&&2 00172960 0653 0,530
B3 10.0 450 =840 C.080400 -0.014919 -0.008284 0.00€575 0.005463 0.008596 0.0931186¢ 0.0125999 0.657 G.538
Bi, 10.0 2:8  ~3040 0.058682 ~0.0101%9 ~0.005109 6.008501 0.008090 0.002206 0.0028485 0.0093426 0.657 (.539
48, ig.0 0.0 ~ile3 0.04%5iF -0.008054 -0.004379 0i000743 ©.008408 0.003279 0.0029750 0.0081488 D.655 0.528
&%, 15.0 240 -12i5 0.035409% -0,007286 -0.002269 -0.000080 0.008804 0.002257 0.0029748 0. GETHTRS B.48%4 0,538
LET. 38,8 ~4el -3345 00022675 -0,.006194 -0.001849 -0.800369 0.009311 0.002940 Q.0028399 0.0068734 0.485 0.538
&8, 6.0 ~6:0  ~1445 0.013116 -0.004206 -0.00117¢ 0.506987 0.009518 0.002735 0.0025695 0.0066298 0.456 0,538
&3, 16.0 <830  ~15% 0.003851 -0.007262 -0.000367 -0,800486 0.008758 0.002048 0.0018931 0.0066443 0.655 0.538
For the following date points ' -
a) andfor by # c® + 2%
5 k=]
ALPHA
PT. THETA SHAFT 81 b1
Lo 8 & 1.0 0
b1 8 8 2.9 0
L2 10 6 4.8 0
43 10 L 2.9 0
L3 10 2 .5 0

e
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.IEST 31Q.0 RUN 20

WIND AXES COEFEICIENTS, BASED DN ROTOR BLADE AREA AND RBTOR TIP SPEED
cp

ALPHA ALPHA

BY.  THEYA  SMART  COMTROE CLR
i. £.0 0.0 «9¢5 0042433
B BaD D0 =F4b. 0.035035
3. 5.8 0.0 =78 $.0256B5
& 300 §.0 248 0‘03%513
- 1 B.8 ~2:0  ~131.1  0.0231555
ba 9.0 =259 ~32+9 G.028571
Ta &.0 2.4 =941 Q.0L36861
e Ba . Bl m%20 =948  0.008131
9. 8-0 ~& LG ~1149 0.008192
- 18.0 &5l ~13+8 0.01233¢
Ale i8-8 e . Byl ~0.00%29%
12. ﬁ-ﬂ onﬁ Wﬁéé 09003?53
13. 2.0 -2l .1 D.80%138
LAfe BB 030 | 3.3 0.01%783
i5. G0 §.0 ~ja} G.0DBHE5
i6. 2.0 2.8 -B41L D.022638
Ae 8.0 %0 0.7 02028392
18- Q.0 6l 31:9 40.04399%
i%. G.0 8:8 24%  0.069857
4 ¢ PR % ! B8 L BaS 0 B.077460
2la E-O 5.4 =6 Q.05%174
224 2.0 L3% 4] =18 {.04%084
- PR 7' AR =349 0.069483
28, &0 2.8 ~&i8 0.035527
25: 40 L% 4] =»5:8 Q«02208%
Ty 68, 2l =T.0 8.04099%
27s 2.0 2.0 ~2s86 G.029982
28, ﬁ.ﬂ 6Lﬁ “369 0:051958

ROTOR SCALE DATA * PROGRAM LA3S30 # WIND AXES

Table I ~ 23,

34 FT. 001z ROVOR

LAR

-0.007378
:ngﬁbﬁﬁﬁ
-0, 007874
~Ja. 008471

. =0:008527

~0. 089255
0007842
~0u0076321
-3 008782
~PuD923T

~3-0056792

-0 Q0%307
~0. 305738
=0.006237
-0, 008992
-G-00BTA5
~0. 008075

LYR

~Q.003489
~0.003241
~0.003312
~0. 004429

~G.002841

~0.008354
~0.001913
Q601079
~D.001291
~-0.001858

~D.000497.

~8.001258
-0.000898
g.001688
~0-00i049
~0.002303

=8.003314

-0 008164
~8.013652
~0:012668
-8=J0PT786

-0 (08925
=G QDT 655
=0 009735
~ 3. 008098
~0e(l2662

=0:810625

-B.004136
~0 . 005547
~B.Q08B270
-3, P058508
=3 .006394

-0.005402

-0.00%61%
~{. 003085
-0.004883
~0.0038177
-8.006819

Roter No. 3.

VIOR = |78

Lui

8.908086
“9,00929?
8.804025
8.006067
0.800155
~3=080160
-8, 008159

~8.000449

~8. 808584
-0, 008401
~§.008283
—ﬁ.ﬂcﬂﬁ?ﬁ
~-§. 008254
9.009151
-8 008159

8.0080405
82800090
~8.000286
~@-,0088627

~§- 000714

~0. 008033
-0,008014
0.008424
6.000879
0.6068552
0-000455
~8,000174
B.008586

Mila0)(90) =

cuy
0+011269

- Q.011667

0.0125068
0.014633)

0,015036

0.016678
0.0313371

. 0.013045

0.013948
G.0315318

8.813878_

0.013830
0.014519
0.914338
6.014338
€.014850

0.000343

0.017640
0.017723
0.020643
0.015205
0017847
0013595
0.012571
0.012943
§.012802
0.01278%
0.012702

L. 7 S

0.002807

- 0.002138

0.001803
0.002815

BO

0.5023610

€.0018053

9.001734]
0.0021107%

Lrg

04/01768 PAGE 5
TIME 785,85

0.0072555

0.0061226

0.0075200
0.0084422

0.061578  4.002 ;;gg $.0085221
0.002524 Q.0 DOZ2908 0.009243%

0.001849 Q.0017536 0.0075867
0.0015891  0.0073510

0.001538
ﬂﬁﬂﬁl!&l
(.002232

0.001360

0.001546
0.001277
.0.901389
0.001091
0.601890

“00@0@@&2
-0.002218
~-0.002131
~0.000728
Q=000470
0.000891
0.001287
¢.001502

0.001598

U.001564
G.00001%

0.0617658
0,0022955
§.0012361

V/OR M(1.01(90) ~ By

D675

L8674

0.747
0.754
0. 754

0.538
.9.,237
0.502
0.500
0.5006

0. 754
6,756
G.756

. 300
0.500
0,500

00084323
0.0092401

0.0063788

0. 787
0.T57
0,757

0. 500
0.535
0.500

0.0015892
0.0014126

0.0016128

0.0012360
¢.000884%

0.0065138
0.0057555
0.0062075

8.7857
0.757
0,758

0.500
0. $:1:113
8. 500

0.0057684 0. 757

0.005%9663
0.006%473

0.758
G.758

0.500
G. 590

8,500

wc.ouaasaa'

~0.0017698
=g.0015921

~{. 0005307

9.0003538
9.8005307

0.0G57500
0.0083405

_O.007T41%

0.0083668
G.0063730
0.0084834

0.758
0.757

Q757

0.758
0,758
0,758

0. 500
0.500

6,500
0.500
8.300

8.500

|

0.0012284
£.0014153

0.0012719

G.0079558
ﬁsﬁﬁ?i??é
0.00B5843

§.758
0.758
0769

6.500
0.500
02496

0.0008862
0.05000000

0.0069838
8.009%442

8.759
0.759

0.500

0.500

r

-8B
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4
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TESY 319.0 RuUM 21

ibﬂ
L7
i8.
i9.
20.
g
22s
23,
LN
25
28 s
27.
2B,
ra: ™
30.
3is
32.
33.
34,

THETA

& & e o & & & 0 & & & H & & B & @

*

EOoTOLHCCC PRSPPI, PNNNNNOCOOOD
RO OOLTUODUUODLLOODIVHORVWOOoOCOO

2 @ % 3 B & B & & B F

ALPHA
SHAFT

0.0
2.0
4.0
6.0
8.0
6.0
4.0
2.0
0.0
2.0
-2.0
~&4,0

-

SERONSGRO R ND
& & % & ¥ B & » 0
RO

ALPHA
CONYROL

~8 ol

“992
=100
~310.8
”12n7
~32.0
“ilnz
=10.3

”9&7
”1201
~13.3
“14n1
“15:0
~-15.8

WIND AXES COEFFILIENTS,

CLR

0.009157
0.025285
0.044369
0.054647
0.077753
0.059741
0.045267
0.027029
B.013667
~0.002154
0.002573
~0,013518
0.014054
0.030507
0.044482
0.059869
0.087129
0.074493
0.049443
0.036642
8.016861
0.001999
~0.012185
-0.062337
~0.0620121
~0.010774
0.005842
0.017837
0.032029
0.032562
0.010328
-0.003352
~0,013660
-0.024691

RUTOR SCALE DATA » PRUGRAM LA3530 ¢ wIND AXES

Table I - 24,

34 FT. 0012 ROTOR

CAR

~0.007066
~0.007246
~0.010758
-0.013275
-0.015555
-0.013436
-0.012326
-0,009406
-G.007142
-0.007212
-0.008071
-0,008901
~0.008878
~0.009361
~0.010418
~0.013269
~0.016728
-0.016773
~0.014345
-0.012173
~8.010392
~0.010986
~0.011411
~0.012749
-0.013683
~0.012739
~8.012090
~0,011751
~0.012296
~0.013828
~0.013647
~0.014224
-0.016925
~0.016487

A

JPT.

18
30

CYR

~0.000928
~0.002131
~0.003270
—0.00#359
~0.006229
~0.005632
~0. 0043 86
-0.002906
-0.001837
-0.000710
-0.002013

0.000086
-0.003038
-0.004190
-0. 005873
-0.007381
~0.008449
-3.009339
~0. 006794
=0 005773
~0. 003967
~0.0021394
-3.000839

9.000001%
~0.G00182
-0, 000748
~-0. 032571
-0.003784
~3.005887
~0. 006097
~0.003584%
'G-ﬂﬂZﬁiB
-0.001386

Rotor No. 3.

Y/0R = .86

BASED ON ROTOR

cHx

~Q.000609%
-0.001057
-0.00079%
-0+ 000654
-0.000520
~0. 000740
“0-000361
~-0.000627
-0. 000713
«0.000%68
~Q. 000178
-8. 001055
~-0.000111
~(.000304

0.000292
=0.000040
~0.000737

3.000585

G.0001686

§.000310

2.000220
-, 000301
-0. 000730
~0. 006094
~3.000842
~0.0008%9
~3. 000297
~G. 000809

¢. 000005

0.000271
=0.00025%
-0. 000110

2.000239

-0.000102 -0.00033}

For the following data
L)
and/or blS #0° +

a
J’S

THETA

6
10

ALPHA
SHAFT

6
.O

ML.GI(90) = .47

BLADE AREA AND ROTOR TIP SPEED

CHRY

0.019990
0.018328
D.018133
0.016965
0.020133
G.018068
D.015631%
B.0156881
0.019224
D.OLBLTY
0.018512
0.017211
0.017350
D.019339
G-.019743
B.019487
0. 020044
D.016632
0.035839
G.016296
0.0L7821
G.G16006
0.016735
0.003029
0.017438
G.0L7£36
k.017488
0.018193
0.018323
D.018603
2.018052
C.017204
0.018022
0.087118

points

20

al b

Pt e
M om

oo a

CML

0.0061227
0.000885
0.000358
~0. 000846
~0.002354
-0.000753
0.000170
0.001093
0.001087
D.001157
5.001372
b.000723
0.001504
0.001139
0.000550
-0.0000L6
-0.000731
B.000787
0.001338
0.001303
D.001262
0.001053
0.000505
0.000095
~0. 000478
0.000588
0.001092
0.001039
0.001610
0.001969
0.001573
0.001268
~0.000007
-3.D2136%

ce

0,0014035
0.0011213
0.00064548
~-0.0006728
-0.0017940
-0 . 0004548
0.0004557
0.0009113
0.0013644%
D.0015919
. B.0015918
0.0011371
0.0015919

0.0011371

0.0006822
0. 0000080
~D.0006822
0.0009096
0.0011370
8.0011371
0.0015919
0.001591%
0.0009097
0.0002274
0.0000000
0. 0009097
5.0013644
0.00L5919
0.0015%919
0.0020468
0.0035920
0.0D011371
D.0004548
~0.0008971

cPo

0.0075418
0.0078475
D.0095867
0.016492%9
0.0111936

‘B.0108932

00109444

0.0089407

0.0074707
0.0077696
©.0085009
0.0087550
0.6991897

00091239

0.0095164
0.0112302
0.D133489
B.D150440
0.0133230
0. 0185101
0.0104820
0.0110050
0.0106852
0.0110705
0.0117022
0.D118227
$.0117205
D,01156404
B.0120805
D.0138570
0,0132835
0.0133263
0.0132331
0.0131075

gurusfow Pave 3

TIHE 8L4.73

V/OR R{1.0)190} 4

0.869
0.850
0.6856
0.850
0.450
0.855
0.857
§.857
U.856
B.857

0.856

D857
G.BEY

5,857

0.855
B.857
B.85%
¢.855
3.856
B.856
D.857
B.857
G.857
3.85%6
0.857
§.856
$.856
0.856
Q.85Y
§.857
D.857
0.857
0.851

0.%62
0467
0. 465
0. 467
0.467
0.465
at§55
0.465
§.485
D566

D465

0. 466
B.466
Bo4b5,
0.465
D466
0,465
0.56565
0. 465
0. 466
Dbt
Beatbd
[ Y1)
Ba %65
D466
R.%66
Ba &5
0. 465
Do 463
Da486
. 65
0. %65
0. 466
D.&6F

o 42
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04/04/68 PAGE 5
TIME B18.73

ROTOR SCALE DATA * PROGRAM LA3530 * WIND AXES

Table T - 25. Rotor No. 3.
TEST 310.0 RUN 22
34 FT. G012 ROTOR V/OR = o4 MIL.O}(3D) = 492
HEIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED
ALPHA ALPHA .
PVe CONTROL CLR CXR CYR CMX MY CMEZ cP CPO V/OR M{1.0)1(9D) A1
s
1, 0.0 0.0 ~1e6 0.016292 ~0.009670 ~0.,001045 0.004606 0,035292 0.001309 0.0015265% 0.0106550C 0.9%5 0.500 -1
24 G.0 2.0 ~0.6 0.032574 «0.010043 ~0.002956 0.005006 0.036825 0,.000949 0.,0010966 00105714 0.947 0.499
3. 0.0 4.0 0.2 0.048434 -0.010786 ~0.003729 0.004376 0.039295 0.000276 0.0004394 0.0105729 0.947 D.499 -1.8
Ga 0.0 6.0 1.1 0.065219 -D0.014055 -0,005639 0.0605099 0.034809 -0.001133 -0.0006599 0.0I23B10 0.938 0.49%
S5e 2.0 4.0 =2.5 U.046688 ~0.010841 «0.005357 0.005620 0.035258 0.000439 0.0006556 0.0187033 D.934 0.496 -1.5
6 2.0 £.0 ~lad 0.061049 -0.012904 ~0.006331 O0,005703 D,.035255 -0.000439 0.0000000 0.0119237 D.934 D.496
T. 2.0 8.0 “D.7T 0.090781 ~0.,017473 ~0,007170 0.005149 0.035502 ~0.002595 ~0.0015297 U0.0144739 0.933 0.4956 -1.8
B8a 2.0 2.0 ~3.0 0.031664 ~0.010052 ~0.004002 0.00537F 0.03467T4 0.0011L7 0.0010989 D0.0104735 0.936 0.494
9. 2.0 3.0 -3.9 0.,011960 ~-0.008421 ~0.002032 0.004230 0,035754 O0.001351 0.0015657 (.0095133 0.94644 0.493 ~1.2
10, 2.0 5.0 ~1a9 0.051355% ~-0.011579 -0.005627 0.005474 0.036380 0.000020 0.0004497 0.0L12771 0.943 D.492 -1.h
1i. 2.0 7.0 ~1.2 0.076214 -0.D016296 ~0,007694 0006277 0.035118 -0.000947 ~0.0006761 0.0146094 0.950 0D.493
12. 4.0 1.0 ~3.4 0.076074 ~0.017715 ~0Q.009071 0.005690 0.03161i0 -0.000283 -0.0002257 0.0162916 0.944 0.491 -1.1
13. 40 8.0 ~3.0 0.086372 ~0.017158 ~0.007570 0.005631 0.037296 -0.000624 -0.0D04516 O0.0155919 0.950 0.492
144 G40 6.0 4.0 0.064593 ~0.015600 -0,.008583 0.005735 0.034049 ~0.000275 0.0000000 0.0166797 0.950 0.492
15. 44 0 5.0 ~4a3 0.050625% ~0.012742 ~0.007456 0.005772 0.036362 0.000430 0.0004470 DQ.0123911 0.944 0.494 -1.1
16. 4.0 4.0 ~5.,0 0.046599 -Q.013040 -0.006599 0.005947 0.033738 0.000999% 0.0006805 0,0128913 0.942 0.4B9 =1.1
i7. 4.0 2.0 -5.8 0.028182 ~0.011534 ~0.004876 0.005831 0.032874 0.0011B6 0.0011342 0.0119801 0.943 0.489 - .G
18. 4.0 0.0 ~6.& 0.011544% -0,010247 ~0.003813 0.005781 0.032772 0.001215 0.0013637 0.0110375 0.944 D.489 - .6
19 6.8 3.0 “8:6 0.008460 -0.013235 ~0.004009 0.005886 0.031466 0.0008%3 0.0011363 0.0136210 0.943 (.489
20 . &.0 2.0 ~T«% 0030758 -~0,014543 -0.006390 0Q.006517 {.031249 0.001047 O0.000%9107 0.0146009 0.944 §.4B9
21 6.0 4,0 =-T.0 0.032885 ~0.014295 ~0.007371 0.006391 0.033900 0.001454 £.0009106 0.01434286 0.943 0.489 - .k
22. 5.0 5.0 ~6a5 D.092430 ~D.015486 ~0.008258 0.006240 0.033543 0$.001081 0.0006830 0.0152159 0.945 {0.489
23, 6.0 6.0 ~6.0 0.060495 ~0.016417 ~0,008561 0.0063656 D.033640 0.000989 0.00046830 0.0160568 0.944 D.489 Wb
2%, 8.0 2.0 ~3.9 (0.027558 ~0.016400 -4G.006503 0.006469 0.032062 0.001354 §.0011425 0.0166249 0.946 O0.488 .2
25. 8.0 1.0 —10.4 Q.017816 ~0.016220 ~0.005715 0.006583 0.031191 0.001334 0.0011425 0.0154700 0.946 0,488
26. B.0 0.0 “10.8 0.0096%L ~0,016465 -0.004516 0.0058&66 D.030658 0.000839 0.001144% 0.0167131 0.946 0.%88

v 43
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ROTOR SCALE DATA * PROGRAM LA3530 * WIND AXES 04/04/68 PAGE T
TIME B1l8.73

Table I - 26, Rotor No. 3.
TEST 310.0 RUN 24
34 FT. Q012 ROTOR V/IOR = L} M{1l.01{90}) = 52

WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED
AL PHA ALPHA

PT.  THETA  SHAFT CONTROL CLR CXR cyr CMX CHY cHMz ce CPO V/OR M(1.00(50) A
8
1. 6.0 0.0 -1.0 0,011358 -0.007943 -0.001043 ~0.000773 0.032879 0.001505 0.0016873 0.0090945 0.933 0.489 1.3
2. DO 0.0 ~1.2 0.012140 -D.00938) -D.001286 -0.000491 02.0466411 0.001561 0.0016927 0.0110084 D.9%4 0.505 1.4
3. 0.0 0.0 ~1e2 0.014520 -0.010062 ~0.001343 -0.000403 0.057483 0.001564 0.0017077 0.0121070 1.034 O.5i4 -1k
o 0.0 0.0 ~1.3 0.018777 -0.011240 -0,001123 -0,001098 0.076990 0.001568 O0.0017319 0.0140077 1.093 0.526 ~1.5
5. 0.0 0.0 ~1.4 0.018883 ~0.011155 -0,000991 -0.001193 0.076622 0.001378 0.0017483 0.0139616 1.096 0.524 1.k
6a 0.0 2.0 ~D.6 0.047906 -0.012696 -0.003014 -0.000209 0.075720 0.001512 3.0013017 0.0151879 1.099 0.521 -1.8
7. 0.0 4.0 ~0.2 0.069374 ~0.015749 -0.004502 -0.001548 0.079923 - 0.000512 0.0005861 O0.0178105 1.103 0.525 -2.0
8. 0.0 6.0 0.5 0.087370 -0.019777 -0.006727 -0.001764 0.077742 -0.000835 -0.0005963 0.0211573 1.111 0.522 ~2.3
9. 0.0 6.0 0.6 0,089867 -0.018441 -0.006787 ~0.001161 0.074320 ~0.001243 -0.0010755 O0.018B888 1.096 0.517 -2.2
12, 2.0 6.0 ~1.7 0.0B4591 -0.018434 ~0.007993 -0.000847 0,070420 -0.000611 -0.0005982 0.0192796 1.090 D.516 -1.6
1l. 2.0 7.0 -1.4 0.099758 -0.022567 ~0.008670 -0.000755 0.069761 -0,001661 ~0.0013166 0.0230994 1.095 0.517 -1.8
12. 2.0 5.0 ~2.3 0.070156 -0.017612 -0.007001 ~0.000438 0,070148 0.000462 0.0001197 0.0192018 1.092 0.516 1.5
13. 2.0 4.0 ~2.6 0.059979 ~0.015556 -0.006349 0.000226 0,071808 0.000975 0.0006004 0.0175112 1.094 D.516 -1.h
14. 2.0 3.0 ~3.1 0.047212 -0.012895 -0.005277 0.000343 D,072380 0.001%444 0.0008405 0.0168672 1.093 0.515 -1.2
15. 2.0 2.0 -3.5 0.035843 -0.012671 ~0.004838 ~0.000072 0,070665 0.00L605 0.0013254 0.0151535 1.094 0.515 -i.2
16. 2.0 1.0 -3.7 0.024251 -0.013024 ~-0.003789 -0.000270 D0.068807 0.001760 0.0015691 0.0158153 1.095 0.515 1.1
i7. 2.9 0.0 -4.1 0.013370 -0.012627 ~0.003006 -0.000077 0.068954 0.00173% 0.0015688 0.0153719 1.094 0.51% 1.1
i8. 2.0 ~1.0 ~4,3 0.004248 -0.012316 -0.002103 -0.001297 0.069510 0.001656 2.0015689 0.0150419 1.094 0.514
13. 1.0 5.0 ~3.0 0.013696 ~0.011292 -0,002549 -0.000720 0.068814 0.001671 0.0018131 0.0141458 1.093 0.514 -1.2
20. 1.0 2.0 ~2.,0 0.042760 ~0.012857 -0.004154 0.000015 0.070348 0.001572 0.0013294 0.0153056 1.091 0.513 -l.h
21. 1.0 4.0 ~l.4 0.069081 -0.015253 ~0.005233 ~0.000571 0.071078 0.000756 0.0006043 0.0171052 1.0%1 0.513 1.6
2z. 1.0 6.0 ~0.8 0.08B362 -0.018668 ~0.007899 -0.000615 0.070838 -0.000851 ~3,0008489 0.019310% 1.092 0.513 -1.8
23. 3.0 5.0 ~3.2 0.076078 -0.018667 ~0.008400 -0.00072¢ 0.069008 -0.000217 -0.0001213 0.0200896 1.092 0.512 -1.3
24, 3.0 7.0 ~2.7 0.085803 -0.019579 -0.008884 ~0.000912 $.069324 -0.000373 -0.0006074 0.0205761 1.093 0.512 ~1.5
25. 4,0 7.0 ~3.5 0.092317 -0.022889 -0.009389 -0.000479 D.067476 —0.000467 ~D.0003651 0.0244342 1.095 0.512 - .6
26, 4.0 6.0 -4.3 0.069839% -0.018768 ~0.008729 ~0.000701 ©D.069936 0.000330 ~D.0001219 0.0202955 1.096 0.512 -7
27, 4.0 4.0 ~5.1 0.050287 -0.016977 -0.007666 0.000291 0.069084 0.000791 0.0006095 0.0191405 1.096 0.512 ~1.0
28, 4.0 2.0 ~6.0 D0.033820 -0.014827 -0.005848 ~0,001510 0.069234 0.000743 0.0008546 0.0170388 1,094 0.511 -7
29. 4.0 0.0 ~6.,7 0.009104 ~0.015327 ~0.004345 -0.00006) 2.067295 0.000912 0.0010988 0.0178618 1.094 0.511 - .6
30. 5.0 9.2 ~7.9 0,000770 ~0.01690% -0.005155 ~D.0D0346 0,067701 0.000555 05.0008545 0.0193303 1.093 0.511 - .5
31, 6.0 2.0 ~8.9 0,001113 -0.01B485 ~0,005240 ~0,000418 0.068165 0,000315 0.0003663 0.0205879 1.094 0,511 - .2
32, 6D 2,0 -8.3 0.020529 ~0.017801 ~0.007L67 -0.000402 0.066896 0.000746 0.0003669 0.0198306 1.006 0.511 -5
33, 5.0 1.2 ~§.8 0.007938 -0.017515 -0.005828 0,000100 C.067005 D.000648 0.000367% 0.0195144 1.093 0.510
34, 7.0 0.0 ~10.1 -0.000393 ~0.019516 ~0.005506 ~0.000029 0.06B122 0.000422 ~0.0001225 0.0212060 1.093 0.510
35, 3.0 0.0  ~5.8 0.006914 ~0.013469 ~0.003994 0.000207 0.066448 0.001608 D0.0013497 0.0160974 1.095 0.5L0

For the following date point
8y and/or b1, #0%+ .20

N ALPHA

PT. THETA SHAFT 8, b
L 1

25 L 7 G T
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... TESE 208.6 RWW _ 7

C ALPHA  ALPEA
¥T. ~ SHAFT CEETROL /YT LM cYR CHxB8 cay €q = 1 cPo
TUEEYTT B =BLS Q3051072 ~0.001891 ~0.0ULZ76 0,000317 ~U001056 0.002782 U.00Z6320 G.00L6598
15s =50 ~10.0 0.089781 ~0L001%47 -0.001616 0.000328 —~0:001229 0.003837 0.0035I134 0.00LTH65
8.  -B.0 ~E1b7  0i084352 -0.000381 -0.003005 D0.D00378 0s000475 ©.005108 0L0048717 0.0022472
TTUTE TURIF.d T EE%.d 0L04179S <0.00150% -0.00073% 0.000255 -0I0UVIUTZ  U.003703 UROLISSEY  U.0UI6250
18. -10.0 ~38.4 0i061885 -0.000997 -0.000829 0.000251 -0.001308 0.006268 0.0849584 0.0617851
19, ~10.0 ~iP.5  $i024894 ~0.001858 ~0.000851 0.000289 ~0.000851 0.002%89 0.0022614 0.0015147
UEGSTCSLE STINET QLUG5328 -0.0DITIT -0.000762 0.000168 -3L00055% 0.001%5% Cu00122%3 0.00L4EEE
21. ~31%5.8 ~18.2 0u017423 -0.001893 ~0.000712 0.000192 -8.G00837 0.002837 0.0023454 0.0015057
22.  ~i5.0 ~39.3 0L034985 -0.0031320 -0.000551 0.000275 -01001018 0.004303 0.0040008 6.0016396
“E§. T KES.0 20,9 0JOBI5FY -G OUOYLY -0.00U577 0.000275 -0:001220 0.006022 0.00586%3 G.U0173s2
2he  =Ba0  -ba9 03030830 ~5-00181¢ -0.000943 0.000271 -8:000938 0.00201¢ 0.00L8%85 0.0015376
25,  =B.0  -85.6 0012328 -0.001592 ~0.000849 0,000206 ~0.000555 C.00L%85 0.00I3534 0.0015223
“TUEEL T CGLE T <188 01080973 ~U.001929 -0.001%0Z 0.000250 ~Bi00UTEY 0.001265 OLODIIIM4  0.D015245
27, P.0  -2u8 0.069284 -0,001814 ~0.001919 0.00038% ~0:001146 0.001558 06,0013702 0.0016352
28, 0.0 =43  0.098254 ~0.001343 ~0s002413 0.0006%0 ~01001197 0.002139 0.0019386 Q.0018645
29,7 WU ~Eid  0.09R402 -0,000070 -0.002997 0.000478 -D.001%02 0.003148 0.0029585§ 6.002288%
36, 0.8 0.3 0.019696 ~0.001579 -0,001315 0000192 ~0L00D589 G.00LZ05 O.0010828 Q.00IS209
31. 4.0 3.4 0.043653 -0.001535 ~0.002352 0.00045% -D;800721 0.000413 0.0003431 0.0015473
3F, A IRE T Qi84ITAY <0.001489 -0.002753 0L000513 -0I0009SC  0.000322 0LOB024S0 0.UU16TI0
33, 4.0 8.2  0:081097 -0.001252 -0.003299 0,0080519 ~03001244 0.000531 0.0004407 0.0019920
34.  £.0  ~lef  0:096605 ~0.000050 ~0.003751 0.000632 -03001162 0.00L210 0.0610647 0§.0023855

Table IT - i,

Rotor We. 1, V/OR = .30, M(1.0, 90) = ,79

GMAFY ARES COEFFICIENTS{ BASED BN ROTOA BLADE AREA AND RETOR T1P SPEED

¥70R
€238
0. 360
0.298

G299 7

0.300
0.298

B.297.

0.299
8.300
9.300
0.299
6.29%

T 29YT

0.297
£.299
8,299
8.297
$.287

D.2%98°

$.298
G.340

MAT

T. 790"
0.768
2.790 -
g.aET
0.788
0}_?56

Y- T8%

G.788
G.788
B. 788
2.788
§.7%0
G788
@.791
8,789
G789 -
g.792
8.791

‘F.789

8.78%9 -
8.7086 -

P T
WP B A O w0000~ O D = OG0 02 R Y

.. 45


Dow
Text Box
45


— TESK 288.0  BUN . 3 . _

#T.

_ AEAHA = AkKPHA
SHAFT COHTROL

cr

Table IT - 2,

-CH

" CYR

Rotor No.

I, V/OR =

ROTOR BCALE DATA % AROBRAM LA2430 # 8UDY AXES

.30, M(1.0, %0) =

04/29/68 PAGE 5
TEHE 731417

cHxe
mho =50 «7.3  DAR9E9E ~0.001567 -0i001282 0.000558 ~0L000A34  0.00

oy

D:0408985 ~0.001287 ~0:0015148 0.000605 ~0,060230

OABA4751  0.006273 ~01001"

2. -5.0 ~8 a7
Bs 5.0 -20.3
bo  -8.8  -12.0
5_! "7-0 ~iF. 6
Bo «32.0 ~37.2
S PUN..;; € 1 S 1. VS |
8, ~20.0 -34.%

 ~i6.4

G3057468 ~0.000829 ~0i00T743 0.000599 rU&GOﬁilS
294__fi.000819 -

000874357 -0.000189 ~0iB01443 {.00018%
ﬁkﬂ§923ﬂ ~0.086828 *03000219 G.00021%

”asﬁatsaa Z8 000045 ~0,600599  0.000303

ﬁhﬂ?&!&& a.aoesas ~G3000899 $.000259

Q335 -

Y : ~0A001852 (.00
03081814 0.006566 ~01001227 0600300

-0&06052?
~§30006879

G2) . 0.000318 ~3000847 ¢

~02000828
~{3 00233
2008814

03 000% 04

03037638 -0.00126% ~01800848 0.00038% —3&600519

g.0440208
¢.000328

g.00039%

9.000374
0.000473

8000442

$.000649
0.000548
£.000568
£.000858
4.000792

6080765

4.0040735
0.000893

i1, +T.8
1§a ~F o} —iﬂ 31
B - PRy % S =88 030192FK1 ~-0.001368 ~DLOO0ORTS g
. =T ol -7.& 0i001E1l8 -0.001232 ~030060771
i%. =0 S EY 93002351 ~0.001478 ~0L000864
e mFa0  m2.8 GLO038RT ~0.000172 ~0:001381
19 =30 ~he® ~Q30L18823 ~0.000932 ~05001444
18, ~3.8 ~8a.8 0077893 -0.000328 ~Q002054
- 28a 3.0  -30.6 01092798 G.001105 -0i002867
28= .0 P 01091897 0.000468 -03002254
b 8.0 “TaT DL036888 Q.00173%9 -C.603494
e BB 820 ~2.9 D=058%26 -0.001257 ~0i802227
2B. 3.0 ~G.7 Qi073858 ~0.000948 ~03003199
2he 3.0 0.8 CLO83896 ~D.001218 ~03002217
BB . 3.0 2.2, 02034776 ~0,601215 -83002469
28 3.0 3.6 GuD1d848 ~0.001321 ~0i802854
27 F.0 ~Z.%  D3089E03 £.00025% -0.003880
2B 3.0 =%.5 03899%10 0.002430 -0100%146

0.080733

-0&60%593
«J,000648

0LO00%58

~Q6 G005 34
~Qy Q00355

~GL0082%

~05 0008 24
-84 480% 90

~0,009822

=G 005 1S
-JL00040%
~GL40ga2)
-0u 000812
-0 080939

~83000813

SHAEY AHES ﬂﬂEFﬁﬂClENTSb BASED DN RETBR BLADE AREA AND ROTOR TLP SPEED

cq

0. 082801
0.0037%8

a'aesaaﬁ
0.00487%

o'oesgza
9.086965

0.005943
_¢0625a0

9.061229
0.0012480

0.001309

0.081229
0.063670
2.065032
8.002244
0.004078

£.001669

0.38091%
£.000738

G.000811

$.001088
£.00154%

. 2.083157

cP
6&0025?23
930036?39

0%0850133
050666253

e;aesnass
050@53&&6

ﬂ&ﬂ@ﬁ#ﬁﬁ#
030025894

010010495
0.6010714

JEa00L2T48

B.0UE042%
ﬁkﬂﬁBé??l

UhaﬁﬁﬁﬁZi
2L8038343
- 88034328
GuG00B44S
DROR0E247
B.9006962

0.0016181
9.0018091

ﬁ.ﬂﬂl??ﬂ?
ﬂeﬂﬁi&ﬁiq

0.0018284

eﬁﬂlﬁaﬁﬁ'

00030851
g.anzﬁ?za
0.0012503
8.0014387

8.0015516
0 9019229

5u0$22953

¢.00259a8
.88
G.0017912
G.0016pP%3
B.0015200

0.302 0 848
€. 303 Gaaé&

G382 0.846
B 304

ﬁﬁ%lm_ﬁaéﬁi 8,843

. 90%
.. 308
f.304

0. 0009734
0.0013670

_050029825

G.0015803
C.U821183
£.00304%)

8.305 ¢.ps3
$.308

9&- 5@ 2 Gn Eég =

P O E N MM N BO OO ONWERRO W We D

o
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TEST 208.0 RUN 8

ROTOR SCALE DATA * PROGRANM LAZ2430 = 800Y AXES

Table 1T - 3.

Rotor No. 1,

V/OR =

.30, M(1.0, 90) =

SHAFT AXES CDEFFICIENTS) BASED ON RGTOR BLADE AREM AND ROTOR Tip
_ ALPHA  ALPHA
PT. GHAFY CBATROL LT ~CH CYR CHXB CHY cq ¢p
. ls _=5.0  -=7xB  0:069835 -0.002251 -C.001346 0.000385 -0.000400 0.003022 0.0028280
Z. ~E.0 LELET GiBiiews —0.00%7458 ~0.001188 0.0005780 -0.88D4LL B.o02282 010821827
3. B ol ~932  0,0867950 ~0.002053 ~0.001843 0.000441 -04000622 0.0060858 0.0038730
%, ~5.0 ~k0.2 0:095003 ~0.001588 -0.002260 0000517 -0;000%31 ©.004747 0.00453598
§, -8, -30.8 Hi0§4184 ~0.000060 -0.002518 0.000651 -0.000503 6.005597 O0.00538035
6. ~i0.8 ~313:3 Q1UA0759 -Gu082174 ~D.0006556 0.000345 -0.:000534 0.003781 0.0034778
7. =10.0 —14.8 0:057459 -0.001632 ~0.000808 0000332 -0:000508 0.005327 0.0050772
G LI.E T Si4.d T G:049790 -8.00169% ~0.00084l 0.000238 -0.000533 0.004866 0.0043715
9, ~15.8 ~iF.6 0i017855 -0u002190 ~0.000505 G.000331 -0.000%07 G.002778 050025684
1i8s ~1%.80 ~%8u8 0L004121 -~0.0019845 ~0.000349 0.000282 ~0L000438 0.004%05 0-0061427
TS OSEBLE U-TLE OIUSEDEY SEoE01T749 -0.000243 0.000278 ~00004955 0.006237 §.0048TIZ
2. =170 ~28:8 0822182 -0.002023 -0.000102 0.000240 -B.000250 0.003508 0.0034500
13. -iF.0 ~—2l.4 03839754 ~0.00L779 0.000119 0-000155 -D.000874 G§.006224 0.0041537
TriEY T OSEF LS SELRE T GL858477 <0L0BIB40 5.500127 DLOBOIZD -Gp000%89 O.005291 OL0USG9RD
15, ~LP.0 ~20.5 0)015258 -0.002078 -9.00028% 0LO00195 ~8500024¢0 $.002817 0:0026288
_31Be  -17<0  ~19:3 0007342 -0.002194 -0.000529 0.000397 -0,000260 0.002084 010019419
_EERY A8%.0 RUN 8
SHAFT AXES COEFEIGIENTS: BASED ON RETOR BLADE ARB& AND ROTOR TIP
. ALPHAE | ALPHA
BT,  BHAFY LowvasL LY ~LH CYR CHXB cauy £q op
e =BeD _ =kbpi  094B3BI5E ~0.0039%68 ~0.8501531 0.000478 0000361 4.002022 0.0018074
. - ~3:8 8,034595 -0.002189 ~0.0C1385 0.000418 -0.000543 $.001804 0.0815829
3 =3B ~5.9  DiBI0831 -0.,002140 -0.002247 G.000%549 -0L000510 0.003362 £:0031878
&.  =3.0  ~T5T  0e0F738E -0.001262 ~0.002365 0000510 -5:000713 0.003953 0.0087550
[ wF ol ~8.5 0.08555% ~0,001138 ~D.002428 (§.008647 -0L000952 0.00059% 0L0045009
Bo ~3.0 -9,2 0i890754 ~0.000083 ~0.003090 0.000600 -B.000580 0.0085598 0.0053979
. Ta._ =5.,8 __~9»8 0:;077378 -0.001868 -0.002783 0.00050% ~0.000789 0.004798 0.0045963
A =B, TE§.8  0.065381 -0,001831 -0,002891 0.000331 ~0L000731 $.005831 D.0053857
g, 2.0 1.0 0051348 -0.002408 ~0.002346 (.008539 ~0 000531 0.001143 0.0010242
S 2.8 15 0:0640%2 ~0.00289% -0.002807 0.0005%% -0,000524 0.001086 0.0009865
: 1i. F.9 453 03086392 ~0.001878 ~0.003119 0,000563 ~0),000286 0.003007 0.0028442
1Za Ga0 ~5.2 DiD91884 ~8,.000793 -0,.003345 D.000716 03000318 0.003839 0,0036532
. i3e 8,0 =B,9 01997228 -0.000299 -0.003257 0.000332 -0i000223 0.004874 010046408
14, 5.0 B.i 04040912 ~U.002707 -0,.803185 $.000729 -0,000932 0.0008222 9.0861581
154 5.0 Bpd  D:GTLISH ~0.002827 ~0.0035332 0.000771 -0.000%41 ¢.000302 020002345
18, 5.9 1T 03085511 -0,.001753 -0.003742 0.000383 -8,000%79 £.000818 Q.0807387

SPEED

o 11
00020170
g.8019738
0.0023585
0.0026049

B.0028925

0.0818744
0.0022950
S.0021451
0.0018567
6.0019783
5. UDTSE20
0.80195624
0.8019900

0. 0030875

0.001882%

0-0019250

BPEED
10 3]

§.0023919
0.0019072
2.00@3283
0.0025698
6.0029370
0, 0033668
G.00206670
6. 0029527
£.0020710

V/OR
0.297

6.300

0.2480
0,300
g9.380

0.299
0,300
0.38%
G299
8.301

UON0

0,299
0.380

(2%

0.298

9,898

0.0020823 0,301

$.0025381
8.0932455
8.0040022
G.0022705

0.0024855

¢.0029782

04/29/68 PAGE 9
TIME 675.54

HoaT
0.952

0.98%

0.953
0,951
B, 950
0.952
0.952
F.548
G.948
0.948

B.951

g.950
£.950

0950

0.949
9,948

M AT

8.935

B.950
0,949

_8.951

$.952
§.95%

2,952

£.953
8. 950

8,955

0.951
6.954
D.983
8,947
0.950Q
D.951

AR OFMNMOOMFOOWORW-IL

= = W =
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... JEBY 288.0 AuUN 31

28,
24

-9

ALPHA
SHAFY

""5 =0

N

bt ] 90
"5;0

L

5o
""}nn

5l

=0
=9.0

<128

“‘*.1£¢§
~12 .8
“tZaﬁ
""’990
B ] »Q
=38
~& .8
5.8
=60
“"ﬁno
_?na
"'§¢@
BB
-9«!3
"‘é ga

AbPHA
CONTROL

~8il
-89
=-Tad
=Th9
“B.8
- &
A8
~31.2
~%i-8
~1248
-1858
~14L3
~35s9
~33s2
‘9&9
-GaF
”*»3
~Fed
=-F
=H.5
"@az
~ELaB
~3351
b S PE ]
- 8
"”74;

EHAFT AKES COEFFICLENTSy BASED OR R@TOR HLADE AREA AND ROIOR TIP

% ]

04032818
Ga026407
0:03%5313
04045065
Gi052963
04080675
C:0aB%6Y

- GiUETEs3

SadeaTIZ
0055819
093282
8:03028Y
0iga9203
g:0i3183
03020393
Qis287L
Gy 08ag 4
$:058049
0: 086555
DiGERESE
Q1082702
Gs0467521

J:03si02

0:02912%
$a032571
8i038348

~-LH

-0.00317%
~G.G03047
-0.003218
-0. 003237
~G.0E3%0%
-0, 803129
-0,003295

~R.gla2ss

~8-003367%
~. BUAREH

-G 003134

-5.003063
—Qq393169
~J. 802955
~3.00247%8
~3= 003295
-0.093752
-0, 3E3705
”@ag@337ﬂ
~H. 003740
~F.O0385T
~0. 033489
. 803544
=P 03402
003458
-3 003728

ROTOR SCALE DATA * PROGRAM LA2430 * BODY AXES

Table II - 4.

C¥YR

-0.001252
~0.001064
~0.001079
-0. 001303
-0, GOT232
~0. 001512
~0.0068692

~0. 0448

~0»5§B??3
«033803?5
'"Ga§§55§1
~0.80053%
-3 . 000547
“"g_o ﬂmﬁ 7&
3. GUBBET
”9@@@1?13
~G.0ULES0
-G, BBD9AY
-3.80L028
~QPRIZ40
~0.501423
-3 000823
~0. 8080481
~3.00041%
~0. 660338
-~ OOUBTY

Rotor No. 1, V/OR = .31, M(1,0, 90) = 1.0

CHX8

0.000417
050804643
4.000393
0.000448
0.000363
0.000516
0084374
6. 600338
G200350
05000519
G.006348
0.000348
B.00062345

G. 000318

2.000292
. 000441
T.0004%87
0-000388
0. 000337
0. 000398
B.0068558
0.0003132
.0082%0
0000238
G.000193
&.000320

Ry

-D:000573
-6 000500
-0 GO054T
-0: 080920
-8, 0808%4
-0 i008R02
-8 . 000569
~0 5 GEHTHT
~@J00844
=$30013 14
~ULBGG627Y
-85 G00E%5
-3 0006813
~-0:000458
-0 006532
~03 000713
~5.GUD8GE
~QLO0G492
~B LoD TET
~BLUYnEa2
~0 L BG0591
~3 5 BU0B 64
~2L00059%
~BiG00542
~0: 500563

~0L F0BAT

g

0.002044
§.002d24
0.063193
0.003899
0.804167
0.004593
0.003296
0.663925
0.G0%503
6805201
6.003404
0.003990
8.004853
§.002841
0.002916
0.663043
0.003334
0.003439
0.003852
4.806507
0.604931
0.004814
G.00%150
0.603%26
0.002142
0.008502

ce
0.0027214

6:002698%

0.0030847
0.0636651
6.0039924
0.0845980
00032531
G, 8837705
00044458
00050988

8.003331%

6L 0038187
0.0845337

DL0026528

010028093
0. 0029527
DL E53R2TE
050033327
PLOG37213
020642457
0.0846917
00048973
8.0040509
0.0034077
00030505
GLO033902

B4/29/68 PRGELIT
TIKE 675,54

SPBED
A 0
¢ro V/OR  MeAT s grip

0.0027498 0.309 0.990 .9 12,
G.0027274 0,385 U.9Ey 9 12,
.0028387 0.300 0.992 .7 13.
0.0029119 0.3108 ©.949 .6 14,
U.0631E78 6.3 B 99y .6 15.
©.0032202 0.318 0.98% .5 16,
0.0027946 0,369 0.990 .9 14.
B.G028¢d8 U.ILG 00990 L9 5.
0.0030483 0,309 0.992 .8 6.
0.0033046 B.310 0.99% .7 17.
T.0027048  0.908 0,993 1.0 15.
G.002789¢ 0.30% 0.99¢ 1.0 16,
0.0028584 0.309 £.993 - 9 17,
0.0026861  U.IPE  D.9G0 1.1 14,
5.0027311L 0.307 0,991 1.1 13,
0.0029403 0.308 0.991 .6 13,
C.003278Y §.304 1.002 6 13.
U.0031327 0.304 1.0G02 .7 13.
ﬂoﬂﬂ32§.81 99335 lnﬁﬁﬁ .6 14,
C0.0034332 ¢.395 1.90z .3 13,
0.6034693 0.305 1.000 .2 15.
£.0633535 0.304 1,007 .6 16.
D.003146% 9.308 1.602 .9 15,
0.0023777 0.365 0,939 .5 4.
C. 0029707 0.304 1.000 .9 13.
G-BU3I%Z% ©.30% L.00% - g 13.
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ROGOR BCALE DATA * PROBRAN LAR430 2 BODY AXES . 04/29/B8 PAGE T
Ti{HE 73117

Table II - 5. Rotor Ne. 1, ¥/OR = .35, M(1.0, 90) =

— YEA% 268.0 BUN &
SHABT AXES EﬂEFEiCiENTSc BASED BN REBTUR BLADE AREA AND ROTOR TE®P SHFEED

ALPHA =~ ALPHA  _ : S L - oo e e Ay Oarip

PY. SHAFT CONTRBE 8 ' ~CH CYR CﬂXﬂ cuy C@ EP CBG ¥/aR MaAT 8
L =58 __=le6 05023865 +0.001544% ~0:000707 0.000289 ~0:000644 Q.CO1A80 0.0 0,801620 0. 240 f.B4Q .7 12.
Eo -5 .0 fak BL0GTE6) —0.0Q15éa ~04600589 (.000241F -0L00029¢ 6.8061353 0»3013!24 D.O0EE195 0306 0,849 1.1 10.
B -850 =31 <0 01056915 ~0.000828 ~GL000982 O.000345 ~0.000888 O.083659 a»aoasx&z 0 qarsaas 0.348 Q.848 -9 i6.
o =50 ~13.0 asa7m‘ma&s_..__m;&ﬁl,_nﬁmuumn_ﬂmmsr . D388 0.85% 5 18,
L w3 o e L TY) 0083882 G.001567F ~0;:801586 0.0002463 02000470 0.006436 . 030ﬂ$2893 ﬁ.ﬂﬁz?ﬁﬁe G347 Q848 -3 20.
bo ~30.0 =347 9533&&57 wamaez%ee ~§300005¢ 0.000165 0080850 ﬂ.@ﬁ&n&l BSBG&%&Q% -082&416 P38y G=849 1.1 16.
Fa =30.08 _=df.2 & L LrE001 3T B.000176 ~0L 000537 0.0684 =% 8 2. a A " . 1.0 18.
B =~30.0 ~EF e at@%&l?e —G ﬂﬁﬁ?ﬁ% «Qaﬁﬂﬂlﬁ? G.0080132 ~00000F51 @oﬁ@%@?O 630Q5§742 ﬁaﬁﬁi&ﬂ&ﬁ ¢.3%5 Gmﬁﬁc .8 20,
P ~312.0 G2 0820225 ~0.0081858 QL000071 G.000155 ~GL 960668 4.00259% aseazsasz Baﬁﬁi?EQE ﬂ¢3ﬁ? @gﬂéa 1.1 16.
EBe 3260 -47.7  0,039862 -0.001¥%8 03000411  0.0DO012% -0LOQOG9L B.0040%0 0 &0 4 G007 .84 1.2 i8.
1. wEd.0 38,2 05049892 ~8.0083521 ~§1008172 O.0001856 ~0L000852 8.D85638 Gs@ﬁ5§@nt nﬂ@2§063 ﬂa3§% f.55¢ .8 20.
12. 1% .0 =~312.9 81821119 ~0.005848 £:000031 0.000188 -0L000878 8.0031688 G.9033337 a.aﬁxsaia ﬁaaﬁé Qaﬁﬁﬂ 1.1 18,
3. =i8.0  -2.4 02034869 +0.0013%9 ~43600072 0.00029% ~0:000%71 0.0806793 Qu00nersz 0, : i £ 1.0 20.
Tha 25,8 =AB.% 0005368 ~8.00252% ~0,000049 0.0000888 -0i0DB23s §.00615%2 QLK&&E@E? eae@z?aaﬁ @h?%ﬁ 1.1 15.
1%, =% &8 =448 0LOG2839 -5.001972 §i000293 0.000028 ~DL00BESS 8.060329 0.0011524 C.00161B4 Qaa%? 6@8&9 1.2 14,
o bBo B8 ~5.4 _QLOGIEEC -0.000397 -0:002576  §,.060702 -0.000841 082186  DAO0II002 0.06319293 D38 2 -6 14,
1¥. a8 =i 8 0a042833 G.000582 ~01002345 0.0003557 -G.000067 003168 4,00289%) 0.8022445 ﬁ;ﬁ%ﬁ Gaaéq .2 16.
8. . Rk - G.0%1255 §.003701 -03003695 0.000578 -GL0003125 G-.0048808 0.00858%32 $.0032014 Q Séé 0.86% .1 isg.
1%, B0 =8.9 0050430 ~B,000953 -030023497 0.00064% -0i00078]  0.001630 5.0015i32 9 MG LATES Y I o7 iz.
2 2o - Ful Cr062%46 ~U.000658 01063126 0O.080333 -0L080813 S.00124% G.0032312 C-00184099 @aﬁﬁa G.849 -5 iz.
21 Z.0 =3 LL069800 ~3.000402 -01003491 8.000780 81000844 0. 081424 0018574 O.0019719 0D.358 0,847 .3 i4.
L BEs 2.0 a1 | Q1089842 G.901772 ~83 004242 D.D0074% ~i00R225 §.00389% _g;gggg;zg_nggggggggnwgﬁgﬁgbwgigﬁg_ 0.0 16,
28, . ] -3.8 BLO44B97 =3 .000959 ~$5002643  0.B006T6 ~J1000596 G.001064 O0.0005221 O.0016051 B0.347 0.867 .7 10.

Ehe -5, T8 EFURASARAARARABNSARE 2I3L T IDB I ERANTEIN LGRS ARAS BB E D~ 13, POREDL S. 0000000422 2AEnRITT 006 $.219
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SHAFT AMES COEFFICLENTSy BASED BN RETOR BLADE AREA AND RBYOR TIP

e o ALPHA  ALRHA
PT, SHAFT CUNTROL or

t. -10.6 ~10.3 -~0:000000
2. -1¢.8 ~19.3 0. 080809
M -10.0 =103 00200800
4, -10.0  ~10.2 03060000
Ha ~10.8 ~30.3 0: 860000
$e 8.0 -10%% (:080000
o ¥e  —k2.8 ~E5.2  0.033820
Ba ~12.0 18,5 Q040405
%a =180 «1752 Cil468582
0. -185.0  ~A7.5  0:008298
il -15.98 =% G:034875
by ~1%.0 1937 G.UBLILS
L A8s  -13.0 -20.2 02097593
Ebe “iR.0 ~48a3 S1097309
18, =L0.0 120 0,0L7316
18,  ~5.0 9.1 0:062682
i7. =5.0 =115 0i0Usdses
184 -2 o0 -559 05882811
190 "’QQG "*'?aa ﬂ&Q:‘Y?}Q?
2. -8 ~%eh  Gebatins
21 .0 ~2r & 04658489
332 0.0  —heb 0.073888
TEEST B.8 ~Byd  B:088803

. JEST Z88.0 A¥N 9

ALPHA  ALPHA

5 BHAFY CLCOMTROL 1% 4

17, ~5.8  -8.7  0.030990
18. -5 o8 -F0d GaB3901L3
1%, ~5afk ~B.0 QI05THET
200 -5.6 8.8 0054705
3 7 ol =9,5 ﬁeﬁﬁ§598
22, ~F 0 ket § % ¢ fi0%2346
23, -7.0 -12.7 04067851
25, ~T o ~Bad (.018926
28, ~Tal ~Fa8 03089392
26.  -10.0  -13i5 0034486
2% 35 0 -1%al 04042095
L8+ ~30.0 -18650 f:059458
29, «i0.0 =158 D:059016C

SHAFY AXES COEFFICLENTS: BASED SN RETOR BLADE AREA AND RETOR TIP

Table It - &.

~LH

~0,000000
~0.000000
-0+ 000000
~0.,060006

6.080600

0. 000000
~0.003052
_0n0°2877
~-0L 042570
~0.002971
~0 002999
~.002865
0002753
"G~0ﬁ2§91
~§L.002832
~0,0030546
-G 002177
-8 002484
-0.002480
-§. 802928
~3.BR3087
-8, 002851
881268

~LH

-0.603010
~0, 803021
-G 003187
-0, 603040
-§.002958
-G 002921
-, 002480

~§. 002863

~0.0H2331
~0>002888
~he G02767
-G 002544
002564

ROTOR SCALE DATA & PROGRAM LAZ43C #+ BODY AXES

CYR

0.000000
0.000000
0.000000

0000000
0.000600
0.666000

~ﬁ.09@%88
“0.00105%
-0 005542
-D- 000819
~0.800720
-0, 005649
~-0. 600848
~0,60%729
~0.-00225%
-0, 302381
I EL N
~H. G204
-G G0ET42
3. F02E50
-8, 003 Fa8

CYR

~0.001281
~0.001 436
=B 081703
-G. 001519
~0. Q01157
~0.001222
~0.001482
0. 000932
-0 . 000894
-0.000529
~0. 0R0E 76
—30630493
-R.00093%

Rotor No.

CHMxe

0000000
2000000
0.8000605
0000000
0000008
-. 000608
0000545
0.0684590
0. 000503
£.000552
Ox000518
0.000582
8000449
8.0006528
0. 000643
0000497
2.0060478
0.000671
0080718
5.000678
8.000708
8.000789
6. 000775

CHEB

0.000447
0000506
9.000538
8000455
0.00052%
0.000432
0.000428
0.0003%48
0.000370
0.000452
0.000388
0000281
0,000319

i, V/oR =

CHMY
~0300000¢

-84 000000
~0:800000
~§ 4 00000
=05 0000400
-8, 000568
-3 500704
~B s D07 64
-G 1000384
-0, 000562
~Qa000542
-0:8005621
8. 006801
-G P00539
—Ga@§9§77
-§,00083%0
~ s BEO8Q3
~B QG0 T0S
~3. 500553
-S 5000630
-@: 000838
-G, 800327

CHy

-0+ 000500
-5, Q00829
~-RiQ00T24
-2 G008TO
~0.0008782
~0,000798
-0 000935
-GaG0B6 1R
-0:000481
~B. Q00585
-0 s GUG6TO
-0 U050
~0:. 000684

<Q

8.000000
¢.000000
0000000
0.00000¢

0.000060

$0.0008060
0.003368
¢.,004907
g.00563%
0.002296
0.0046072
G.004729
0.805649
$.902074
G.082580
G.004108

0.005547

g.802926
8.003997
f.8022231
§.002032
8.002670
§.803908

cqQ

0.002491
0.002808
$.003168
0.003812
0.003117
0.004227
2.005520
0.002250
0.003961
0.003825
D.004479
0.005164
0.006120

.35, M(1.0, 90) =

ce

0:0011350
0.0010218
0:001164%
60017257
0.8025385
G.0638112

0.0830851
0:0@4592&
0-0052292
Qgggggﬁﬁﬂ
0.8836510
0.0043855
ﬂh§@53ﬁ23
9-0@&96*3

0.0023589

2.0038612

0.6052183

0,0027114
0.0037632
0L0021384
0.0016369
050024273
0.6035678

op

0,0023508
0.00265%52
0:0030121
0.0034247
G- 80829789
$.0060282
0.0053056
SL.aG2 117

¢.0638379
8-0038614
G.0042771
0.0049785
$.00584651

SPEED
cePo

0.0011350
0.0010218
Q. 00E1%44
Q. 001?25?
0.0025385
8.0038112
8.0023583

0.65025390

0.0025%21
0.0022918
0.062388%
0. 0024507
08025442

04/29/68 PAGEL3
TIME 675.54

0.0023229

0.00225693
0.0021506

0.0039418
0.8027041
0. 6032504
4.8024758
60026923
0.0020613
6.0037513

SPEED
Leo

0.0023902
g.0024181
8.0025194
0.0026188
8.0024028
6.0026320
0.0029793
0.06822657
8. 0023117
0.0024824
8.0025404
9.0026772
0.06029206

Y/OR
§.350

$.350 ©.9%;

0.350
0,360
0.350
0.351
0.351

6.34% . §,

0.351
8.350
f.352
§.352
g.352

fob b e e e 2 DO

L T T T - L T Y
MWL AEWVMOMN P ERESERESRANHENOO WL LWL,

P ODOMHO BT D OO

/1]
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JTEST 288.0 RUN 12

2%,

ALPHA  ALPHA
T BHAFY  LOMTROL
“S.8 “Ix-g
~2,8 -El.0
'90@ ‘1202
%o lf “1@%0
T gL BT SIELE
=B Q hok° 1%
~12,0  -14bé
B ¢ B € 1Y
—-32.8 =140
~52.80 -18x2
Te3R.8  -EELE
=15.0 ~i¥.l
~15 .G «~EFu?
~3E.4 -18i4
”1500 'gﬁaﬂ
=328 ~i8£.0
T-38.0 ~16k8
~14%.8 ~-3Fs8
BT <Bad
~5.0 ~BLY
“6.& ””9&?
‘ﬂeﬁ “?iﬁ
=G =~Bed
—f i} "64@2
=3+ ~Hal
~3.8  -6i§
~3.8 =52l
~Bafd ~&.3
“309 “3:?

ROTOR SCALE DATA * PROGRAM LA2430 ¢ BODY ARER

Table IT ~ 7.

Retor ¥o. 1, V/OR = .35, M(1.0, 90) = 1.00

SHAFT ARES COEFFICLENESE BASED ON ROTOR BLADE AREA AND RETOR TIP SPEED

€1

0:0339%2
0:0249%%
Q1041028
giR491 482
DLOLITess
Q1088494
Bsfa0The

WiggReas

04015827
01089815
Gi08214%
0:669971
1027918

S GsGinies

gi092120
f:038987
PiO3TEES
G4030305
Bip%1601
4i0510%88
G1059886
050535420
$.026508
gu3i7871
$:859387
G:057295
DaGSOTZE
0:062878
i0asagy

-CH

-8 0043956
~G. 304773
-G.004980
-0 .005064
-0 004525
-8n 0046109
~3.004%448
=-8. 004089
~8=804135
~{1. 604027
-§.093730
~{. 004187
= 804243
_503§*§a?
-$. 083941
-0, 004389
~@. Y0553
~. 004298
=$ 004580
~H-D04898
~5L. 005012
~0. 006589
-0 084353
-3 054042
-~ 004982
-8 805038
-~ B049%2
3. 004904
~F. 004581

CYR

-0.000727
~0.G00765
-0. 000843
~0.801037
"nam.{? i8
-0 000649
~0. 000558
-8, GT06a%
-0.000522
-0 000706
-3. 000578
~0.300%36
~0.00080%
~0. 300538
-0 . 0088691
~G . 00089%
~U.UUE593
~0-9094?1
~B.G01239
~0.001388
~G.301531
-3 00111%
-B.QULOTD
~3.80025%
-0 B2 148
-G T0ZL50
=3 Q02049
~$. 001740
-0 001442

CHxe

3000443
0.000%382
0.000777
8.00075%
2.080571
005004482
8.00052%
G.000618
2.000408
$=000309
0. 000430
0.000398
O, 00481
$-.000575%
8.000378
£.00056353
§.000523
0000438
8.00065%
B8.000812
0000564
$-000511
0000491
0.000472
0.000752
0.000725
0-000801
8.000710
CLO006345

CHY

~0.001077
~8,001559
~01001549
-9 5001827
-83001351
~8 000528
~8:001070
=-BiH0IET1
-5 000035
-0L000867
-5 B0B557
-0 5 Q0D &8
~§ Q00843
~§1 G006 16
~G3800352
-Gi001069
~-0i001038
-0 000891
~B82001047
-@i001171
-@5001218
~G 000943
-0 000898
~0 4000889
~BLOULALE
-G1801221
~B 001305
~D3001225
~-05G01178

ot

0.004497
§.003868
7.085008%
f.005784
§.003366
8.0023%12
0.0042632
£.004998
0.002578
H.002958
0.002435%
8.003281
0.004100
§.60%959
G.002480
8.005706
§.00575%4
8.0D5199
$.006075
G.0055893
§.005373
8.003599%
$.003305
3.063081
G.004048
. 00858465
§.003638
g.003300
§.003129

ep

0.9039465
0.08345%1
0.9846901
$.0052659
. 003055T
6L0825392
0,0839233

010045174

08033202
0.0627449
BL8022915
£.0030216
0L8037167
0.0046255
0.0624016
0.0054239
0. 0054200
0.0046459
0.0038953
0. 004471
020050797
0.0035176
810031455
0:002240%
00037743
830043512
0,0034094
5100313567
8.0028711

CPO

0.0035807
0. 0035957
0.004002%
6.0041622
0. 0026407
0.8035910
0.0036021

TH.GUTT24%

0. G834907
0. 8024045

© V/OR

0.353

8.350

0.352
0.350

0.349"

0.351
0. 350
0,351
0.349

0.351

0. 0034054 TU.349

6.0035811
q.6535061

0.0035841

0. 0055458
0-0039843

U UUIVEES

0.6038754
0.8038879
0.B0%1339
60044094
0.0037708
0.0036451
¢.0035936
0.0041984
0. 0045747
0. 0040549
0.8039571
0.0038061

9.351
0.350

[ 7% L

9.35L

£.352

0352

8.351
$.352
0.352
0.353
§.351
0.35]
0.351
3.351
§.351
0.351
0.352

CG.3E2

0%/729/68 PAGELY
TIME 675,54

Mo AT
2. 996

1,903

0.998
1.802
1.003
1.003
1.062

“1.083

1.002
1.081

ooy
1,662
1.40%
5,995
1.601
1.002
T.000
1,903
0.599
1000
1,800
1.801
T. 999
1.042
1.061
1.08%
1.001
1.08Y7

[ -
. .

P bt el b b fed B bt e el fed fd
A .

. P el st el el ......
B0 O U 5D C3 WD O DO ND DD D ED B e et PO R B 8D O R DD Bl D b e

-
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ROTOR SCALE DATA # BROGRAX LAZ430 # 800Y AXES 04/29/68 PAGE2S
TIHE 675.54

Table II - B. Rotor No. I, V/OR = .35, M(1.0, 90) = 1.02
JESRY 288.0 RAUN 15
SHAFT AXES COEFFICLENIS: BASED OR RSTOR BLADE ARBA AND RETOR TIP SPHED

. ALPHA  ALPHA i T

¥ SHAFT COMTROL o7 ~LH CYR CHXB CHy g op ceo V/GR  HeaT 8 Erip
1o -12.0  -~I5.4 0033055 -0.004485 ~0.000149 0.000383 -0,000835 0.005083 0.0048940 €.0039453 0.352 1.017 1.1
2, -I2.0 -15.2 0i033232 -0.004570 -0.00025% 0.000290 -0,000565 ©.005255 0.0050280 0.0041001 0.350 1.024 1.0
3. -12.0 -I®L4  0,026908 -C.004578 -0.000078 0.000337 ~0.000575 0.0045056 010044401 0.0040337 0.351 1.022 1.1
$e. . 712,09 -13.58  Q.018399 -0.004822 -0.000094 0.000339 -0:000819 0.003905 0.0037679 0.0039728 0.350 1.020 1.2
S«  -1R.0 -12u8 O 0E1327 -0.004557 -0.000037 0.0006268 -0.000679 €.003371 0.8032532  0.0039835 0.352 1.020 1.2
fa ~2.0  ~10:2 01027143 ~0.005835 -0.000209 0.000275 -0.000841 0.004073 0.0039589 0.0040952 0.352 1.022 1.1
gt T3ed. pikf. . 1019202 ~9.004%79 ~2-000L13 0-000206 01000752 2.003833 0.0035342 0.0040718 0.351. 1023 1.0

8. ~2.8  ~11s2 0.034E98 -0.004917 -0.000226 0.000340 -0.000508 0.004821 0.0044838 0.0041728 0.352 1.020 .9 15
Pa ~2.0 ~12b1 03043149 -0.004861 -0.800162 0.00025% ~0.000592 0.005315 0.0051267 0.0043574 0.352 1.822 .8
ABe  ~15.0  -186,7 0:010923 -~0.004573 0.000151 0.000239 -8:000%92 0.003636 0.0034880 0.004035% 0.350 1,024 1.4
11, -15.6 ~17.3 03019102 -0.004815 0.000070 0.000337 ~0.000%60 0.004396 0.004221%4 0.0040258 0.350 1.024 1.2
12, -15.0 -18.1 01026059 ~0.004543 0.000275 0.000243 ~01000605 0.005085 0.0048822 0.0060085 0.351 1.822 1.1
A2 -13.0 0 -16.8 0Q:031288 ~0.003268 0.000278 0.000072 -0:000686 0.005858 0-0056354 0.0042210 0,351 1.02% 1.0
4. -I3.0 ~13.9 0i048705 -0.00433% -0.000060 0.000342 -0.000290 0.005053 0.00462362 0.0040649 0.350 1.823 1.1
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... TEST_208.8 RYN 7

ROTOR SCALE DBATA ¢ PROGRAM LA2430 # gODY AXES

Table IT - 9,

Rotor No.

i1, V/OR =

.40, M(1.0, 90} = .B5

BHAFT AMES QOEFFICIENTS{ BASED OH ROTOR DLADE ARER AND RETOR TIP SPEED

0&/29/68 PABE T
TIHME 678.54

g ALPHA  ALPHA Ay
R SRAET CBRYROL ' g ~CH CYR cHXB cHy cQ € cro y/oR  W,AT s 8T
e ~h 0 3222 0076055 -0.002857 -0.002899 0.000875 ~0:00L161 0.005845 0.0046021 0.0031566 0.401 0.845 .7 18.
Z. ~%a =~13.1 T QIOEIIEZ -0.00YUTE 0. 002900 D.000T6E -BiDDId4¢ G.D05B44  0LOE5460T 0.G0I4ET ©.396 T.E53 .6 9. T
A ~Bo0 ~14:0 04005529 ~0.000952 -0.803104 0.000826 -03001309 0.00851% 0.0863572 0.0029285 0.398 0,850 -1.2 20.
Che  mhef -Bad ~0i0091280 -0.001964 -~0.00i517 0.000950 -DL00125¢ O0.001290 0,00F23%% 0.0020498 0.399 8.849 1.1 8.
5. =78 ~H5@ T UIUEI%E3 -0.002865 -G.002379 U.000790 -6:000340 U.00192% Q.00LE3A5  0.00217TE 0.3%% 0.853 .8 12,
& “2.0 -3»8 010272925 -0.002423 -0.002196 0000810 -0:00024% ©.001509 0.0014878 0.0020319 0.398 ©0.848 1.0 0.
o de =R <200 0:010858 ~0.002127 ~0.00L068 0.00057¢ ~0.000159 0.001%32 0,.0012590 G.0019500 0.400 0.6847 1.1 8,
. Ly, SYLT TUULOE0%RS -OLUULESL ~U.0UIS13  0.000798 -Di000TI0  ©.B0415% ©.0039995  O.GUIIE0Y LU UL .6 17. 77
$. ~2:0 ~Rib0  0:084194 -0.000980 -0.CG03762 0,00081% -C:0000697 0C.004991 0.0047281 @.0834531 0£.398 0.851 .3 18,
8. 0.8 <7.6 00083858 -0.001389 -0.004325 0.000830 -0.000598 0.002334% 018031181 0.0032524 0.399 §.868 .3 16,
It .U 7 SE.ETTOJUS7839 ~0.000399 -0.UUAGZE  0.000549 ~Ui0007E5  §.00%182  U.UOIVBTE U.003EFTL B.398 B.BEET .2 7.
1. G0 -8pd  O)692078 0.000399 -D.004998 0.001015 ~0i000714 0.008188 0.0049452 0.06042128 0.328 0.849 0.0 18,
13, .8 =%¥  G107I532 -0.002381 ~0.004007 ©.000972 -0:000722 ©.002217 0.0020522 UG.0027009 0.398 0.84% 5 14.
- TESS 288.8 8uM 5 S
SHABT AXES GOEFEICIENTS: BASED 8N ROTOR BLADE AREA AND ROTOR TIP SPEED
e BLBHA  ARPWA e e e e e e e e et et ettt e e oo Ay arip -
P¥. SBAFT CONTROE cT ~EH CYR " CHXB [ cg Lp cpa NABR  HsAT S
is 4.0 =87 . 03039928 -8.000878 ~8A003428  0.00034% ~0L000860  0.002664 00025519  £.0020921 N.852 .9 14, _
2. ~b4ul  ~18.8 03054882 ~0.001600 ~G:001%86 0.000442 ~0,000824 0.002497 0.0038048 §.00235682 a@aaa 0,859 .9 16.
3. ~4.0  ~d2.5 01069829 ~0.00094€ ~0i001811 Q.00028F ~0)000767 G.004796 O0.0045558 0.0028052 0.481 o,ssa .8 18.
e ~B.0 ~15.2  SAD4TETL +0.00173% ~0:0002035 0.006010% 01006692 8.004585. GiD0AS679  0.00241%5 ¢.389 & 1.1 18. _
EH ~3.0 ~16.8 0L3S921% =.001127 ~0:000214% @.000128 -0)000941 0.005842 O0,0087593 0.0027279 @.397 aassw 1.0 20.
5. —32.80 =17.8 03825971 -0.00250% 0000153 (.000135 -05008825 0.0834532 0.0034310 a.aozaz?a e.ae@ 0,856 L.4 18.
To. .. =328 __ —1%:% 05038729 ~0.0021031 0:;000133 0.000374 ~0.000852 0.005072 B:0069311 0.0026533 0.33% 0853 1.4 20. _

53


Dow
Text Box
53


. JESE 288.0 RUN 13

. ALPHA  ALPHA
PT. 7 SHAFT CONTROL
e %0 124

2o -2,8  =JHiY
= P ~3.0 ~31isé
fe 730 -20Lb9
5; —12.0 “‘i@&%

bs «12 .0 ~3952

_T. -12.0  -18id

- BT R VT
G,  ~1B.0 ~376d
10, 3R .0 =139
1}»0 :ﬁ ] "i&bﬁ
42, ~1%5.0 ~19:8

13.  ~i8.8 =197
R_u "iga—g _Qﬁsﬁ 7
150 ""?e@ “9¢E
16 ~7.0  -10uE
i%. «Ha8 -3EVL
8. B o8 -§851
3%, %0 -34.d
F{8 =$.0 ~314L3
2ie =38 =~3hsl

C22s  vB.0  -12.1
23, =Fo8 =iZ.i
Z‘Ga =3 -ﬂ *»12393
258 . -7 <8 o BN}
26 -B.8 ~E4%1
27- -8 ~318:1
28. ok N+ ~3b=l
i ~Gff ~[3.8
30, oy ~12.8
31i. bk S H ~31-8
37, @ ~8.4 ~i0:8
33, -8 .0 -12%8

Table II - 10.

ROTOR SCALE DATA = BROGRAKM LAZ430 + 8ODY AXES

Rotor No.

1, VJOR =

J40, M{E.0, 90) = .85

SHAFT AXES COEFFICIENTS; BASED ON ROYOR OLADE AREA AND RATOR TIP SPEHED

oy

0:826608
03634273
01029348
0:0k2615

. GLOF9S

0.817825
048024985
[PEFRE LT
0:03822%

u\aseazesa‘
Tl i

asaxszia
85082832
G:éa0987
5831561
G:Ua859%
Giug9ags
83026709
030381063
gx7giss
0081267
031862109
g:0usdia
0080845
0:078595
G.88%083
DI D53820
D1548820

G. 064005

PR EE K
0i08258586
Gai0egzEzy
G:0897G7

-tH

~0,003947
«@. 004032
-0-06386?
~0,003741
~§,063908
~0.063941
-0,003920
-G.6838493 -
-0, 004072
~0,003855
~F. 004035
-G 0044010
~3. 004453
-0, 0083927
~§. 053978
-0.004014

. EO0054

-0 B031321
-8, 0031092
~, 081582
- {f. BOOBI3
~8,000483
~f. 800764
-0 BO8392
-8 O01 284
B.000483%
$.00L430
G.00L242
-~ G8F9a7
~G.002728
-0 004735
~3.005078
~0. 000879

CYR

-0.,000476
-D. 000664
-~0..8005832
~0,000612
-0,000292
~0.000298
~0.,600231

W R
0. 800419
-0, 600263

~ . G00480

-G 5003849
~0.000355
“‘ﬁ_a 3093‘93
~%. 000798
-8 .. 000805
-0. 400989
~0. 005240
-0.001078
-G 0611 1%
~0.80L040
-84 001137
0. 001374
~0.001329
~Q. 001473
- 201354
= %139@
-3.001313
-3.000432
~Q. 500308
-8, 000331
-@.0002408
-0.000780

CHXB

0.000508
0.000656
9.0005659
02000516
0.3006560
0.800537
0.000459
B 000813
05900536
0000420

cHyY

~-0300051¢
-03600378
~03000491
~0:000265
~8+000289
~Q 3000302
-0, 000323
~6:600301
=8, 000720
~Qi000a4E

G.060396

0.000408
0.000438
0.0002318
§.000308
02000473
85060199
0.8G8173
$.000172
5008158
2.006172
0.06012%
6.000229
D.000217
0080242
O G00 147
Gu 03129
S.000158
0.000148
D086 48
0.000212
0.0006231
B.00014%

~-RiRG0LIT
=R L0835 37
-85 3001 64
-G uB0607
-3 000559
~83000532
~§i906% (0
81000522
-8 000305
-G, G0has0
~G G027
95000215
- L0042
-GL Q00224
-~GRG00384
~PL000145
-G L0003 48
~-Bi0002148
-§ L 000402
-8 GO050%8
-Gd?WS&g
-3 080577
~35 000255

cq

0.003112
6.003746
0.002822
0.00238)

0.002803
0.002949
0.003569
D.004338
0.005232
6.001665
6.082561
G.003250
4004032
g.gainas
£.003083
§.063510
. 003868
6.005202
G.005206
g.865770
0.884575%
0.004460
G.004463
0.064676
0.004922
0.005543
8.006477
0.804388
8.004755
0.004894
0.005078
8.065055
6.004850

P

00029692
0.0035758
040024827
00020720
0500224778
0:.0028871
049034862
0. 0641741

0.0049655
0,8616 124

0.0023%29

0100630828
0.063849%

0. 0618594

050028643
050035714

§.0845908

0.0849552
G.0049538
68054274
0.08%4128
019042123
Grgtandia
S:0038749
0., 004565%
G. 0845392
0. 0042475
0-0041729
0. 0855097
G:0045241
0048281
0.004806%
0.00459584

<PO

G.0028278
0.080295%5
G.0027799
0.392??13
¢.0028776
0.0629a548
9.0038%91

6.0030321
3-0032?89
B8.002904%

04/29/68 PAGEZ1
TIHE 675.54

B.0029928

0.0830413
00030862

B U029F71

0.00284%3
9.6031002
68617941
0.9019264
0,001 8037
$.0019862
0.6616777
0.0016780

G081 7765

0.3614750
0.0018986
6. 0615565
B.0016138
0.0015741

$.8G18916 &

0.00183186
G.0020262
g.0021886

G.0017889

T e S S S S S S WP
R A

L e T T T
VR R RS RV EC RV R N NV
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ROTLR SCALE CATSA * FRCESAM LA353% # BLLY AXES J6/26/68 PAGE 5
TIME 937,87

Table IT -~ 11. Rotor No. 2.
TEST 31¢.Y «UN 2
44 FT. TAPEREL TIP RCICR w/Ck = ,32 7 Fll.21{93) = g7

SHART AXES CCEFFICIENTS, BASEC CN RCTCR BLACE AREA ANLC RLCTLR TIP SPEEC

ALPRA ALPHA

PT. THETA SRAFT CENTRCL cY Cr CYR crxe ChY (o ce CRC V/CR F(1.00(90) a1
1. B : 1P D R -l4.8  T.U35846 20071189 L0115 w0 WD naltS e T SEET DL 2667 CLERAT266 L WCE24327 F.315 68T L2
2 s ~1.. ~13.1 W J17041 0 el 1387 WM TLTL LI TET =T LNE050. 2LI02161 TLO022866  $.3317574 $.318 Q.873 .3
3. 18., “15.7  =14.42  L251646  §.TINA8T -1.GCME5 -0 .0 30165 -;.CCfYEq C.505116  2.0C5Z2A81  2.00232E8Z 9.315 Q.BRTE
4. 12.0  =1..7  =17.8 SLEEGEE ~ga N ~0a 057330 L. 1262 -0,000639  DLI0E6892 TLOL68296 .0027607 0.316 0.874
5. 3,70 =17, ~18,s5 . 73783 " “H LB G~ 464 -0 LS0TTSE L WOBRI6S UL 076855 .79326097 C.318 0.874 .2
&a 10.2 ~15..  =24.1  L.T28525 .ic1957 ae™MITBEE =T AN0E86 ~dL,U07678  G.0I450F CLO040T8T  N.3319922 0.318  0.87% .5

T T 8. =150~ 13097 TLCLLEEe S4701388 VLONTT1E LgLORTEZ -TLosHe LT 8. TVEIBS LG8 Za18T  .9916551 €. 318 0.87F T s
8. 12.3 =18.7 -z1.5 SIEE542 TL30I41 0 TLLILTR265 —0.3I0235 =V 00687 L. 65916 50059767 0.7022824 0,219 D.B712 .3
9. 12,7 —~15.7 ~Z22.9  T.uSS2640 ~0. 100433 G.0Uf28 T 0021 =)L 00808 SL36840T £ 40796271 S.4026766 ©.319 D.877 .2

13, Zan -5, ~12.5 W ATTTTL -8.050085 =T8TV 1661 <AL ST0182 ~TLACLTTY fL.€09528 QL0U55846  9.9829232 1.318 0.B73 0 .o

11. 1.3 =5, ~12.5 . Y668S%4 P51 T12T =4.00183F -0 L00 T.0C3656  {.375645 2.0056548 1L.0039%51 08,317 0.870

TEST 317. KuN 4

44 FT1. TAPEREC TIP RCTOR W/CR = 327 77 RUICIV(8YY = g7~ —

SMAFT AXES CCEFFICIENTS, BASED CM RUTCR BLALZE AREA AND ROTOR TIP SPEEC
ALPHA ALPEA

PY. THETA  SHAET CONTRCL tr CH CYR CMXB CrY ce cP Eof 14| V/CR ME1.03(90) ap
1 TG0 Fs, T 0 212,50 1,373513 . . “MLAIGeE2 T JULEETSS CUTUTUSIESE T R 0UTIsS 9o rs e gEY

2. 1243 “5.% =1444 L8480 . . ~JeTTYASD 2.20UTA20 TLEITITTL 1.0038450 0,323 0.682

1, Bav ~5," ~1d.8  .061498 . . =T EE552 MLINAGTE D.0T45263 T OL22807 9,323 J.881

4, £.7 -5, . ~3.7 ., 44568 . . . TLUNT4EB MLLUZERS LL.0428483  0.9819121 N.327 D.881 .l
5, 4.7 -5, ~7.5  1.323.36 . R . =L STATT L TS1948 T.9015223  0.001£364 0.322 0.B80 .3
6. 2. PP 5.5  I.0.7%11 . . . Cm2.3002280 3,391325  1,4013065 5.0015470 9.222  0.833 .G
7. £ o ~5,3 T.0T3472 o . R B -, 307833 NL32256 FUEN23414 T1.A04ATIAE AL3Z6 TRLEEE T g
8. §a la =7T.3 ... .B4sl15 o T . 3 =0 TUNTEY w198 3,.303910 5.3839514 S.UE550499 0.327 8.878 .6
9. R e “Feh NRIGIGBL ~0L 20T - T TR w3070 00B4 —L 000626 WL005768  $.0057726  0.744232 0.324 0.881
1i. 4,7 e 2,5 1L ¥B4T761 3.CDLE1S ~ WTUL51E -w.ET52 -0,02%7530 0 CLI01475 0 CL0014499  1.1017978 9.325  6.881
il. 2.0 g ~1e7  LTZ6M45 P, UULETZ ~ca T 951 ~t. 0 W1%d - %3 431 2.0 1484 o .mi31477S 2.0015848 2.325 0.880

12. LT . a4 W UA9ELT W T Ll ~T LTRSS by MILE2 -1 L0 TZ9% CLILESEE T.859577 7.00LS167 §.327 Q.880 .1
i3, ~1a Ta Pa 0 T.TRETZE 0 TLNLESS - LICT 44 = 000123 — T L AC TR LINEGGH LWL A00S39Y N4 FeE T3 SL8Te
14, —Z.% e Sa7 0 Teww 325 L0 U14EL =1.787334 =%, 73114 -0 071610 ..H,lgez TLA71N815 0 )L.7015564 0,325 0,878

15, P 5,7 z. TeioTT3L 0 TLTUEA2Y =, 2475 e 02737 =0,300933 —,513380 ~;.¢P 2863 LL,I020872 1.324 T.BT9

16, 4," S el . B391E e 1896 =77 03788 0, 11T T Ly TSEL D DL I0277 L L84%3858  T.0N27927 D.326 NH.879 -.3
17. Lt 5. 3.3 o 42657 02 2770 =T UTIS1T 3, 0ITSG e L 2U7R1L =L 07347 —0.a003961 3I2LTES9 9.325 D3.878 0
18. “Zai 5, Sa) Yeld BAZ UL L2E6N = BUL2TS RLI0LT22 - BI0EE5 w3184 =5 L LETD2E % 1016482 0,321 0.881
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TEST 317.°2

21‘%‘
6o
Bl
12 .
124

12,2
LN
Z2e
\-‘i‘:
Tl
s
Zai
4.7
[

RUN 5

ALPHA
SEAFT

i

"}‘,‘a:‘l

LI T I T T T T T
P S

MEAT R AR s s s s

AL PIA
COATRCL

~1i.8

~14.5
“~14.5
~16.1
“17.5
~19.7

~-21.2
—2d.1

iy

~-18.8

“17.1
—~12.7)

Elle

~-7.2

-

e

“13.5
~12.5
-14,5
~-T.5

3

-5.5

—3.5

-2,

-~ 7.8

3.7

Sw

ied

P 3
R

2.2

3

44 ¢,

ROTCR SCALE CATA # PREGHRAM

Table 11 -~ 12,

TAFERED TIP RLTCR

Rotor No. 2.

V/ER = [3&

LA3S3Y % ECLY AXES

MLLLEMISL) =

8F

SHAFT AXES CCEFFICIENTS, BASED CN RCTGR BLALCE AREA AND RCTCR TiIp SPEEL

cT

Fe0n 2319
e 133342
TeJ2621%
345062
iei55618
TeMTIGLE
3.04G57C

Ta034668

Tel19439
Seh 228735
1.313343
1.3i11366

TaI05452°

W22618
e dT ia
O TS Y
L.135128
v e 374699
HE LS55 |
T.78325¢
sedG1236
565586
PaliB228.F
1332659
TL0i73332
TeLbkT588
rs 165279
0T 3E52
T.Pa183:
J.d%3374

~
,‘

RN 5 R IR TN

+371519

Lk

o l438
Se AL EA5
1.731158
JeTUdB1T

~J. 0 lh44

TadUl4a3
Jadi178T
Gesn2. 83
L.102474
Jeallt86
D.7T1808

CYR

TLdnT3368
SedJil 181
Lenul 164
T 0114
-Yei330162
-~ 314
LTI 2E
00687
TN 75 7
I Dl 1
42006338
,.,33355

=T.t02h3

3 =i I2B3E
5 ~.113861

152563 ~7.8128 3¢

FIEAST -
"wl346 -2,

B e I
. 4E 1B

CHXg

=R TINIas
-0.41345158
2570546
-8.1234’#
"Ruu1J262
~B 3420
-G 0n0%Es
“Q‘C§3326
~La 020282
“JFs00117
~Jan 5179
~3 L3070 E8

=533 1ES

J-*‘D 3g
delBh36
PP ALY |
~T. ”7; 182

S {TR1EL
Jedd221
sed 1 J235

Cry
~a.fo3&4
=000 512

3.333544
~H.200628
~3aLiNTeT
Jfg768

=G« CL07%4
-2 «THYB86
~0. 348644

~LL.audgas

(44

9371243

J.di3451
2.002294
D.304669
Cel¥Eags
D.J0E642]
H-&WIBE
,905083
Ge 3260

Lelj8l438

~0.021531 ~0.{08128

=3 J0%46

Qes0193})

ce

FiLdh V2288

1.0934634
{.0033054
£.0048156
L663762
C.008n98]1

goaTesaT e

0o59%412
Je0U32915

G.L814529

=L LgRATsY
T.401%225%

S Ll DU P [ [r 13 W 1o du 3 Eo i

-0 L0027
=t RE2173
-1, A80515%
“JaBLi0G4
=~ adu7611

v =2. 000523

‘ﬂ,i£q434
L83
et 662
-3 03458
A U
,,_,('_ ‘i}?‘igl

PN

e it48z -~

GII138 -5,UIN631 -0.000583 -0.L004898

D.081857

§.0L16217

d.081214 2.0011938
T.482792  g.0428382
D.323882  0.04328872
TedG5563  1.0454C37
FLL0TITTTT ABETETY
T.322497  1.0434880
3325367 TaUN52969
T.0H20ET  T.{Qf209e%
TaU01329% J.2014235
3»331318 TR 11l
FLHMIGSE TGl g8EY T
DML LEET ~0L.0uT4486

—bq-‘,717 ~2.337452 -0,0503371

~ie AT 653 "“?c,::

TL52

f.921483

UeGrI3773
rafflzE4e

06/26/68 PAGE 9
TUTIFET930L8T

crPo V/LR PUL.OMSO) ag_

SLACISTZT 4315 JL8T7T 4
“««f01B452 0,340 0.832 A
2.002C404 0,360 95.797 4
0.0022669 9.36D 0,758 .2
00026317 0.35% @.797 .2
J.0030287 0.359 0.800 .1
GLO0Z4%3970. 380 0078 s
G.0022428 1.357 D198 .
G.0020677 9.362 $.794 7
T.0019559 9.361 G.796 v
2.7020237 £.3862 0.T794 6
D.3018355 0.363 0.T795 .5
TELICITESE §LAEETELTIT T s
S.G0LTTL5 0.359 0.791 .3
L.U00L6713 0.362 0.791 4
3.70208129 0.162 9,782 .
GU023132 2,357 H.801 1
G.0028822 9.362 0.7980

B HETEU RN T R I £
27031338 8,358 0,799
Q.0042520 0.358 D.79%
£.0823175 0.358 Q.798
T.0019371 0.358 0.7%8 1
J.0G17312 03.359 0.7%8
SLETLEE3Y WA 4078y
3.4018%85 2.359 0.798 -.9
20022740 €.358 0.80C
J.9924555 D,.358 9.7%54

U I028%22 0357 #.800
£.7047187 0,359 3.798

-56


Dow
Text Box
56


TEST

11,
i2.

310.0 RYN 13

 THETA

0.0
.0

&.¢

G.0
-2.0
”2@9

2.0

2.0

2.9

2.8
%.0
4.6

AEPHA
SHAFT

9,0
2.0
450
9.0
TS
4.8
4,8
6o0

2n

0.0
0.0
260

ALPHA
CONTROL

-140
1.0
340
S0
540

3.0

340
540
L0
=1 ol
“ldﬁ
18

%4 FT. TAPERED TIP ROTOR VIOR = ,36
SHAFT AKES COEFFECIEMTS, BASED OM ROTOR BLADE AREA AND RDTOR TIP SPEED

cY

0.010629
0.025287
B.060259
0.057485
0.028465
0.018820
D-0QTB153
0027177
0. 080208
9.043201
6.0768%96
0.092042

ROTOR SCALE DATA = PROGRAM LA3530 * BODY AXES

CH

0.001700

Q.002192
G.002757
0.004118
0.002173
G.801912
0.0070%5
8. 00880
8.004%05
0.003374
0.007397
4.60% 71

PT.

WO SR B R e

o
[Ny

Table II-12,

CYR

~D. 000294
—D.QDQ?Q&
‘0-061162
rﬂ«@ﬁl?ﬁS
~0.0BL210
-D.000822
~. 002996
~0.003691
-0, 062311
-8.001509
~0.GO250T
~0. 003290

{Concluded)

CHXB

-0 806017
4. 000090
8. 006615
2. 008020
0. 080450
oL0001L33
gL008131
01000145

aribolag

-, 802007
0000085
G. 000221

HE1-01490) = 30

Cuy

~0.08015&
~0.000605
-, 000480
~0 . 500783
~0.000388
-§.000280
-8 .000873
Q1083
~§. 406902
-§.000478
“0&0“5818
“0y501318

For the following data points

&
-3

THETA

MNOCoCO D

Lol SIS O S

1 and/or b

i
£

ALPHA
SHAFT

MOoOoONORSONNO

# 00 %

.20

a b

[

7]
-t

=]

-1

VWENOOPRRO® O ®
coooooCooo oo

i
e ol S R

ca

9.000977
0.800656
-0, 600605
-0001196
2.000025
0.6008485
-0.001319
~0.001954
-ﬁ.uwﬁzas
6.000722
0.0005%6
5. 505002

cr

G.0009120
8.0005910
~0. 4008340
~§.0010753
- 0000121

B.0005436

-0, 0010776
-0.0017555

<. 00B0HAY

0.0006671
§.0003979

€.0000382  ©

B5/716/68 PAGEZS

TIME 910.93

crPo

0.0014373 0,355

0.0018 80 5,954

0.002283%8 D.355
D 0017575 §.385

0.0018986 U.35¢6

0.0629511 0,387
0.0841260 0.357

O.002L81Y 0,356

0.0017376 8,337
0.0026024 0,383
. 0840152 §.35%

V/OR M(1.0)190)
1 0.0015105 0.357

¢.801
0,804
G E0s
0.803
2.803
$.803
B.803
Basoa
8.562
3.503
p.an4

Ay
5

N L T R
LR R RV RT AV RSN SRS SN

N057
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TEST 314,

PT.

1.
2-
3.

5.
6.

e

8.
9.
9.
11.
i2.

X P

4.
15,
16.
17
18.

TN

22,
21,
22
23,
24.
255
264
27.

THETA

<N

EP T N N

v afa a & & @

.
SR e €L G Ly Uy 3

®UN &

ALPFA
SHAFT

-5
"5‘»
=5,7)
5.
=-5.

i

- ed
Ja)
s
e

S+7
5.0

el

5.7
S
7.7
Tan
7"

ALPFA
CONTRCL

44 F1.

SHAFT AXES (CEFFICEIENTS,

ci

e hTUGS
1056336
J.i866518
“.023118
waii 2314
Jel3544E

TdLalt462

La053613
Tl 70068
<e87655
Ge8114%
w0 85345

TlgeE3l2

1352356
Ga034770
LeB46087
Tefb4gs
G+ 378677

rL.36E366

Laeul5222
T+531186
e 344521

~ai153321

Tale6883
e 34626
Lew2 BG4S
T ad 154656

RCTCR SCALE CAYS & PHCGRAM LA3ZS53

Table ITI - 13.

TAPERELD TIF ACTOR

£k

«2H1647
1 +1435

LA4aT

sl748

T1436
c. ﬂ%21na
:i-leDB
1,302158
£.7951585
i-ﬁJDBZl
ﬂ.”:C‘SB
- at 3265
w.un3414
Ta3282

u .

5 -J '?u.‘:.

5;1

C.““l?ﬁ&
«TL1EBT
d.f‘ngG

-~ rr

;835
m.i iESl

illez
".t&lé?é

Jauiu 1930

CYR

~ 1.4
~T.Ta 952
~ade 1424
~2edaT285
~Ja5iT 165
-3 L E8Mg2E
- hErgYg
~Me21455
“‘J o~3172415
~2a733212
~ e sGaR0z
~lel04628

' . ey
-i.i.?ggr

wgaz2tr”
*w-uu154F

TaulLTDS52

BASED

Rotor No. 2.

V/LR = ,3¢

ChN RCTOR
CMXE

~us 216
-3..000155
~Cediidl24

A 18

Te33004

AUGL?dz
~1a N2 21
Tedaduaz
S.034006

ﬁ.,)dt?&
N,084G595
u.& MZ 1
Fal30231
. H1IINg
deldn278
CoL.2i3iZe
[T RIS B By )
V.1 Z15
~F el 4245
~L . ING124
=}t ¥Y185
RPPE A LN & ¥
2 L2867
R Sad B

A

Cry

SISO FET
~%.479329
-2.001217
— W TUNE]
6.152576
-7.000268
“L.gafitiz ”
-7 .B30102
~L.240424
—r L0479
~2.006517
3 071636
- ITIBE L

~3.L 50826
RN Ll 4
-L.40193g
- 1031586
~% o 55298
«-4:.31(
d IL42185
;euu 717
- . 6
°‘.¢£*546
- s423515
~T.PLI528

* BCLDY AXES

9T =

.50’
BLACE AREA ANC RCICR TIP SPEEC

_.A6/26/68 PAGELL
" OYINE 930,87

ce ce of 14 V/CR M{1.0)090) Ay
Seliz2een ULQG289F% ILTEENVECU.ISE T.903 T .2
N.L04022 T.LA39511 D.8024E77 0.356 0.907 .1
eJ05623  1.0054739  9.0031286 6,357 0.905 .1
F.g11924  T.I019744 AAQ18377 D.359 0. 900 .3
;.361352 £,0013427 J.0017683 $.263 D.HY3 A
.LQIOEC L‘GC1L856 Jl9017731 60356 0-903 .1
} 300634  IUUGITE9T T 4.0016ed1 0,357 0.90G7 .1
D.J01453 £.90149233  3.,0020562 0.356 0.907 .1
TLAN2315  £.0024211 0.0026348 4.355 0.906
GL.0d2806 (. 0837816 0.9034986 §.358 6.905
LHe00474  2.00L4073  2.7032226 0.357 5,903
V002172 L.0021483 5,30438320 0.356 0.906
CSOVIAGAET T UCECETE 80028936 0I5 0,902
~{ 000453 ~L£.000488F 0.0021703 €.358 0£.903
=3.200235 -0.0602926 C£.0015528 0.357 0.905
~,20948 ~3.00141327 7.08213T8 0.957 0.985 -2
~0.J01275 ~L.0014262 7.7024432 1,358 0.903
-9.u01016 ~L.000573}  2.9032122 8.357 0,505 -.5
1.220377  9,0T03250 D.00421%5 0.359  0.5495
Uedi2228 LL.0022912 2.0019464 8.356 §.908 .5
Fe353612 C.00349%2 €.0020440 0.357 0.993 5
TLLT4863  L.0068323  (.0026110 0,356 0.997 A
9.295875 5.0856255  3,3024181 0.358 0.993 b
Tewd4375 € .04941997 T.9021842 0.358 9,903 &
&.hu,37ﬁ TTWELEL37E ¢U79F559% 4.356 C8.906 T g
TAuf 62T TL.0(34827 0.0021047 0.358 $.906 7
9.3018J4 C.0C18218 N.01$765 0.356 0.905 6
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TEST 310.0 RUN 16

BY.

1o
2.
50
o
S
&
Te

g

1.
il.
iz,
13,
L4,
1%,
16,
i7.
18»
19,
20
2.

THETA

6.0
8,0
ol
2.0
0.0
~2.0
*2:9
0.0
2.0
.0
beld

20 ooy
2 8 &0 & &
[~

r‘wvégrﬂw
@
DR 0030

L]

PR R = R
2

a8

AUPHA
SHARY

"5«0
530
5.0
5.0
558
5.8
To0
72
g0
T
4.0
Q.0

«%5:0

‘5»9

-3550
~-15.0
-15.0
~10s0
-1868
miﬁgﬁ
”500

ALPHA
CONTROL

- Y
~Zith
=141

Ga2

2%

L LA

529

ol
=245
wihil
ﬂﬁeg
~84%
=-1145
=3342
-2Gs2
~314&
*23g5
“lQOB
=156
R
i

44 FT. TAPERED TIP ROTOR VWEOR =, 4p
SHAFT AXES COEFFICTENTS, BASED ON ROTOR BLADE AREA AMD ROTOR TIP SPEED

£T

0.033214
0.085994
2.078430
Q.6567388
0. 051240
8.033093
J.049314
0.063927
G.035811
B.051287
G.084734

O.075657

D 049936
B.062732
0.508303
D.0217e7
B.827080
B.0648552
D.0355%]
D.022210
U.0184589

ROTOR SCALE DATA + PROGRAM LA3530 % BODY AXES

Table IT ~ 14,

CH

0.002072
G. 000662
0.002415
0.003258
0.G02269
B.003254%
08.0503543
0.003570
G.002863
0.002620
9.002315
G OG1283
J. 002814
0.001587
b.002578
0202129
0. 001723
0.001385
8.00178%
G. 002017
0.001983

CYR

~F. GO0562
~Q. 004783
~E. 005298
-B.002481
-0.0019483
~B. 002722
-0 303502
~B.001248
~-D.001867
~3. 002533
-0.00203%
~F. 500919
« . 0DE3764
3.0001568
0.000024
~D.800192
-0 . 000307
-0 000027
8.000061
-G . b0F299

Rotor ¥No. 2.

LHys

“030090&1
8.000272
0.008273
05000148
2.000206
8.006138
$.006203
8.008162
HLO0OLIS
8.000045
2.006083
D.080081

~0. 008161

~0400026%

~0% 000023

~§. 808011
D.0080LY

-€,008116

-8 000055

~0, 008052
2.000011

CRY

~-Q.000112
-0.000415
~F-.00U65Y
~8.000715
~0.000432
~J. 000537
-8.080433
~0.000528
~Q. 500282
-0. 000674
~8.000674
-G, 000558
~B. 000294
~0. 000623
-0.0007 L
~3,. 000382
‘60639492
*Gaﬂﬂnﬂﬁﬁ
~0.800218
=0.000225
-G 000012

e

2.002824
J.001659
T.000205
-0.600828
~§.000802
~§. 800291
~3.001256
~0.001857

B.0TigdL

G.001428
6.002136
0.808502
§.00368%
0.0030%s
8.0G02%87
8.00%276
0.005490
. 005051
08054524
D.003087
0001633

H{1.08¢90} & 53

oP

0.0023882
0.6014509
U ODO158E
~0. 0005085
-1,00055023
~0.GUY3045
-%.0011891
~0.0014301
U. 000931y
0.6012754
8.0019315

D.O031637

&.0032982
0. 0044484
T.0021%98
0.0036863
0.0055607
8. 0052535
G.0038260
C.0027113
T.0016420

B5/16/68 FAGEIL

YIME 910.93

cPo

0.0019644 0.403
0.0041671 D.400
0.003%828 0,501
0.0028621 0,402
0.0024275 0. 401

TG.O02I379 H. 400

0.0025112 D401
0.0028616 0.401

BOEI9297 U399

0.002603 0,400
G.0025932 0,400

00032398 0.400

0.0021984 0.401
0.0026255 0.400

D.0022819 B.801

0.0022194 0,401
0.0022912 0.402
U.002259% 0,502
0.0020523 §.400
£.0019328 D.400

W.BULTOTE G.402

0.828

0.628
0.829
B.629
0.828

[} 1474 S

0.828
0.823

U.83Y

0.830
0.830

T 829 -

0.830
f.831
H. 531

‘ﬁaBBQ

5.830

‘G.8Z9

0.830
B.829

G.830

A
V/OR M{1.0)({908}

LA T

~F O L P

I
LWonin oh =3O A

e 59


Dow
Text Box
59


TEST 31L.)
PTa THETA
1. 8.0
2. l;i.'l
3. 1244
be Gl
5 ti-xJ
[ 2% 4070
Ta €N
B« Ber
S, 13.7
19. 2.4
11. da%
i2. LTen
B Y "Zed
14. 4,35
15. &0
1. RN
17. 2o
TESY 312..
PT. TFETA
B el
s ~2 s
3. 2aw
4’. 4"‘
5. 8.
60 1@.4‘
. 1z2.70
8. 13,7
9. 12.7
2. 12..
il. boas

RUN 8

3

R G

ALPRA
SHAFT

ALPEHA
CCATRCL

~3.3

ie2

ALPHA
CCATROL

4,2
éCE
2.3
a3
~1l4.0
~lo.l
~17.6
~1S.4%
~22.9
-“21.3
~1%9.4

44 F1.

cT

3.T51428
tadE4664
vew 735589
Je 137358
Lel21563
T.15 7326

Te£BESTG

Y.u7T56S
TeuBU281
sen 36437
we 23448
ia3547402
TLX6545%
~ s U81497
-+ B6212
d.090647
S.U855473

RCTCR SCALE CATA-% PRCGRAM LAZ2SZY % ELLY AXES

Table TI - 15,

TAPEREL TIP RCTCR

Ck

"\:1:

L ,qusa
ne. ¥1268
S.128483
. )u2slae -
Tae L3739
L3761
a-3u?495
GedwdEa3
d.3037485
TL.G035 .
£.0515:165
F04G41
Jen 4233
':.;21 3

i m‘t

3 &2

A

~5.247113

J.704586

CYR

4 ~%.000924
~GadC 1776
-ie 212253
Pf.*i 71%

J.in732¢8
~%2e971797
-1 2628

=L a2 es -

—Lwi3n3BE]
“4.311141
-3 33L6EY
~C.752451

—5.%53495

~{ 494385
~1. 334714

~1.334256
-2, 085574

"U4% FT. TABERED TIP RLTCGR

SHAFT AXES CCEFFICIENTS, 88SEC CN RCTOR BLACE AREA AND ROTCR TIP SPEED

(")

Ted691357
L+057988
fL.iB8 1238
TawGL 937
I i

e 1336325

T aTA2T

NLUBETLS
Ta134548
T.108972
e 281785

Ct

IR R B
Tar 3275
Gat78274
s 312430
Z.TZZQEl

CYR

~31,.713587
»2712886
=Tl 4663

-y

Rotor No. 2

V/LR =

CrXe

- SAG0218
a3 T2
-{3."?:13": 54
=y oL 43

~Fewiidnbd
ﬁ o043

3.53?158
3532 3
JeNIULGE

G»wu.,.?}l,,

V/OR™=

CrRXE

Gafid
e g1%E ]
Canl T A81G
L.023781
SERSELINE
we w132
3,245
MJ159

A AL

~I.973188 -

~eal 1257
LA3eTs

S

LIRITS

g

BELTN

M{l.JJIS2) =

CrY

-3.302659
- 1011"68:‘
”: o“j ,u‘iiﬂ
-&.078792
tiB2e
9T
- LA T
- 5e U167
-y .4ul28z
-5l .531398
W L2252
-u.001462

=3.a318%8

zo,ﬁl‘!z_}
- «8815¢
-4 047 744
~N,8015L9

w1

Cry

- 3,00 1142
-dad 1121
~lemiul8G4
~3ed 312858
el T2G
- o 137
SIS S VT -
“3-353&85
HIG8T4
~egat 350
~N,1358148

LIT8T)

¢

7.IN4ED5
32235647
Leld7458
d.L7323¢8
F.33215¢€
3s231653

TG.afiZEST

Te204158
D.,306043
Baoll23s
2301059
~3.L00522

~T.309356

F=30GTLY
£.00€431
wekDazzz
~-1.530£88

g

m“@-uxl§14

~Fan21412
~d.L2L7¢64
L LHNT4T
e 403445
u-; 4866

£4622
€.§ﬁ8524
FalJE52S
T.034532
LV .34dBb4

B4

SIHAFT AXES CCEFFICIENTS, 8ASEC LN RCTUR BLALE AREA ANO RUTOR TIF SFEEG

06/26/68 PAGELS
TIVE 930.87

A
V/CR F{1.01(90 g

cP cPo
RLEJAIGET L Lo a6 UL TULE2ET T 3
50655771 D.0039782 G.408 0.939 9
NLOLT113S  (.T04716% 0.408  D.938 0
S.083077C 3.002E8259 04497 0.937 4
5.0022198 J.0026356 0.412 0.938 3
»-\JJl?é}‘ 303’:31442 ﬁc‘!ll 00938 .0
RTINS T L O350 0 AIs UL
20042144 .J04E772 0.413 0.934
1.5058828 0.0U57487 G.410 0.93%
GLg213368 G.0028022 9.4328 0.940
426011567 D.0025455 (.407 0.943 .1
~7.0004256  3.003393% 0.408 0.946 -,
L LONWEIES S TLIUANIIT D509 ©.%44 T -4
20498311 G.0049570 0.407 Q.946
2.00G25210  Z.0059719% 9.407 0.948
0,0043623 f.0069852 4,400 O.95Y
~2.0037523 0.0052%83 9.417 9.930 ~-.5
-T2 T T T T T T e
Als
op ceon VACR ML1.0) (S0}
LR STER0S o, A03TET0 1.413 7§93 T
~%,3013211 5.0035747 0.411 0.939
~J.L006%82  U.OD4TOED G.410 J.941
5o 0027395 J,0057822 0,411 $.941
J.033327T7  L.7033520 J3.410  J.941 .6
123947757 3.0034884 0.411 9.940 .8
WS LY T KL I 7S G DT | R
S.0078363 {.0041706 0.412 2.938 .5
SLU062308  3.0335937 0.413 0.937 .8
T.0044523  £.0735344 0.413 0 f.93s .9
D.0028712  $.0032024 0.413  0.936 1.0

- 60


Dow
Text Box
60


TEST 21¢.”

25
26.
27.
28.
29.

13.7

il

1£.7

8.0
13.7
14.83
13.?

IS Y |

6.3
8.4
iﬁo‘:’
4’3
2.6
1.4
Zats
Lali
-2 .0
LI
6oy

8.4

..?
~2.7
I

RULN 7

ALPEA
SHAFT

Ly
~5a}
-5, 0
=547
~5.5
—5es

=13

~-13.i
- 1N.%
_1_}Q‘_|
~-15%.3
~15.0
“150\‘}]

700

3.z

et

b
deo 't

5!5

Sl
.7
5. -
5.7

Sel

1 4h

1.7
?a‘
1.7

ALPHA
CONTRLL

-11.4
“9a5
“Ta7

“13.4

~-153.1

~16.7
-1802

-lo.

RCTUR SCALE EATE % PROGRAM [LA3EZ) % EB{CY AXES

Table IT - 16. Rotor No. 2.

44 FT. TAFERED TIP RCTOR  V/UR = , 45 ML 50 = 770

SHAFT AXES CCEFFICLEATS, BASED €h RCTOF BLALE AREA AND RCTICR TIP SPEED

0.772
J.771
0.713
f.TT2
D772

0.771
Q771

aI?72
4.771

G.I7i

B6/26/68 PAGEL3
CT U TTIRE 930587

VZOR MI{L.0)(90)

4.769 7

0.710

LT Cr CYR CrXE ChY ce cp of 2

«e042925  0.702529 ~3.00008T  $.090%46 -0 I0GBY DLAN2460  2LCO03SU01 £ .0038684 0448
Sewd27972  [.302427 ~0.700731  3,705:87 £1501 3.3a2431 Ze0U25258  Q.UB24721 01.445
Fe313462  JLITZ230 ~0WaTET43T YanUUlT TLUS0315 CL001651  $.0017110 50021460 Gl 444
Zen55435  £,0{2273 ~I.001656 0.000764 =0.003231 L£.004714 1.0047417 0.0G34208 0.447
Te064887 1,2%1673 «0,M2218 -J.200114 -V,000488 0.J0€23%  T.CCE2827 0.0042697 Deks?
4373788 F.050486 =3.372256 —0.500898 ~,.t 1323 2,008390  .00B1782 9,9052135 0.447
a.u3937& 3.?@2%55'-m.,i“311 -BLTL01s <N LIEHEIT “t.‘&5365'”ﬁfﬁﬁsiﬁﬁt'"ﬁiﬂoaiﬁaz §. 946
e d2BT4T Q2525 =0, 00730 ~C.000097 ~0.030172 £.004014 D.6035253 D.1027639 0.445
T.014468 $.00U2602 ~9.3013§§ C.uill93 -0,J0C1e5  ,002522 Q.0024687 0.0024787 0.444
Fe52837  DL0l1904 =300 TLR -0 BTI1T5 ~0,058828  8,057355  L.O0T180Y Q.03T7T470.446
Sa825508 0L 002886 L.TUl584 ~0.L01242 —3,.007431  £.005261 N.0050870  D.I033285 C.445
Se214317  L.T02%43  0.TQ7637 ~£.030119 -0,0003%4  T.002265  Q.0032820 0.0028E876 (.443
TLE1381 3.0%3312 2 033?*3 ~L008204 =N, 000644 DUUOL543 0 Q. 0CTSSO4 T 4.OUISE1E BDLELY
Cel3TA34 TLTL2612 ~Lan230T L.50014D -LL.Te0222  2.501861 L, DD19756 O.T029533 0.448
»wBEAST 2.0 Z2235 -7, 03045 GLI00045 ~7.0012648  L.003027 2.0031285 0.00390%8 0.448
3TTRASE TuR0%627 -3.ud395E8  CL.000119 =7.0u1461 c.casaez S.0NB137S §.4050891 f.447
S.043844 5,002706 ~3L.M01T705 0 QULOTIET -, 130164  VL,47125&  1.0C14003  S.0025033 0. 446
5428589 T...2693 ~0,.8L1389 ~Vedtf268 ‘-duUQZQ TLGC1DE3S £.7022387 0.446
CoFB24TL L LEITLIG0 SN E0GNERT Lo -2, 55178s 4L 008LBR T BB e el T INOSEG4ETH IR
TL.o61%84  L003TTE «5.&&3272 €. Jac£7; -1 URES LE00664 ~?¢Q€06993 0,7031625 0.445
TL048524  T1.703981 2732523 CL0YIZ84 =U.u00E35 *Q.ﬁﬁﬂ??ﬂ LLCL6384  2.0025101 2.449
L+333685 r,ur2§.5 —ﬁ. 31903 :.‘13zq =L TANEG -0, 308394 \.Lhazsﬁs 0.2026981 0.44%
TLUv4156  B.022696 m;azqéacq FeTANZE8 —¢ JTLTVBLE =L 400067 G.0750638  £.9039G14 .448
JeMB3662  0LULLERS ~uat 14815 P.{U02Z1 ~1.371497 U.081467 1 0015245 J.0051759 €.449
TLUGL39) ~0.100628 -1.00551 £TTUIFY ~ULTCLR24T NL.I0350Y A ECTERAT h.AQE4IEE 0447
twll. B34 -DLILE26T -0003510 NLudNlZ4 ~)L.UT1289 L15746 1.0056S14  D.1580358 N 447
12063978 Q.TU45LL =L L3808 t ~Let2L0SE ~0,001824 -1.0817T35  J.00347T45 0.446
TeU4EIS0 N.084438 -0.0027T70  [L0D0)31 -2,000777 ~0.001488 -1.6013655 D,U030€14 0.446
TeRT6192  D.U03%45 -).294335  2.T0L779 ~0.201067 ~0,701568 ~£,0014593  CL.U041032 3.446

§.771
2.770
0.770
0.712
G.770
2.769

ToLTER

0.770
0.772
G770
T TTG
0.770
CaTT3
D.7732
N.772
8.771
§.771

A
1

.1
.3
.2
.3
.0
.0
.3
.6
.6
.2
T
.8
.8

[

61


Dow
Text Box
61


YEST 310.0 RUN 12

21,
324
23.a
Z4&s
25,
26.
27,
28
29.
300
31.
32.
33.

THETA

2.0
16.0
12.0

5.0

3.0

2.0

5.0

5.0

B.G
8.0

2.0

G.0
-2 B

G.0
“ﬁaﬂ

F

@

&

@
[ =R =R R

&

LGRS
&

& @ 2 B8

il arl el Liid
QJQfD%JW;SO‘@
2

¥ & & & F ©

[l =g o v RN o T e B s R

e g
&
2

ALPHA
SHAET

=50
1%
-5.0
-Ss8
”sne
~5.0
i 78
0:0
g.0
PR
1L
0.0
g.0
2.9
2.8
2,8
2=f
5.0
Sx0
5.0
5.8
5.0
"i@sﬁ
=310.0
=300
—ta.@
~30,0
—Ezsﬂ
~iZe0
150
~315:0
-15:8

ALPHA
CONTROL

=324t}
—16¢0

=G
Qa3
241
440
“16-3
31543
~12s9
“18«3
~8043
“3105
-Zﬁaﬁ
~1843
-23:38
”3ls9

ROTOR SCALE DATA = PROGRAM LA3S30D % BODY AXES

Table IT -~ 17. Rotor No. 2.

44 FT. TAPERED TIP ROYOR V/OR = g ¥i1.098%0) = , 8¢

SHAFT AXES COBSFICEENTS. BASED OM ROTOR BLADE AREA AMD ROTOR TIP SPEED

05/16/68 PAGEZS
TIME 910,93

LYy

0.042006
0.054996
0.06427%
0.030602
0.017151
0.001543

0.048240
0.060819
8071482
6.078050
8033921
$.020528
0.006262
0034914

B.019702

0.048848
0.061393
0. 079617
0.086717
0.067498
0055278
0.040057
0.027653
2.015280
0.001649
G.032607
. 450629
0-0420%8
0.028818
0.0160625
0.024330
6.011862

~20.4 ~G.000105

CH

0.003041
0.002984
0. G02303
0.002049
0.002864
0. 002449
G.003384
0.008221
8.002525
§.001221
0. 003243
8.0603110
G.002703
G. 003531
§.603164
0.0023&70
0.002487
g.002491
¢, 001060
8.003732
0.0635948
G. 003756
G.003050
0.002975
0.062794
0.002928
G.002454
G.5029%0
0.003351
0. 003259
0.003470
0.002624
0.003480

CYR

~0. 500775
*0.9012&8
-0.081719
~0. 000552
-0 . 000264
“9-33500'5
~¢.801811
-0.002618
"ﬂ chZGG
~B.003672
- 00042
=0 000535
-B.001552
-5.000923
~-F.0B2278
-0 B2973
-3.008812
~3. 005320
”0-903912
-0 G03071
~0HUE3TS
-0, GOD005
$.000120
8.000143
~§.0002%6
~3. 000692
~3. 000384
~B.000203
~0.000020
3. 080090
U.000139
~3. 000034

EMxe

-0.000098
-0 BUO0TY
-£.,00807¢
—0. WQO%
0000081
~§. 008061
*Qoﬁﬂ@gkﬂ
0.0080173
0. 008078
G BO0G024
0. 080048
-85 008055
0. 000070
G- 008040
8,000143
GL0D0128
$.000282
G. 000277
0.008373
0.008229
G- G08154
G:0001s51
-3 000012
-G 000117
~Q.FR0041
G.000258
~8. D802
2.000053
0.000159
C. 000028
"'0 ES 6990‘04
~3. 000004
0008064

Cay

~Q.000512
~G.001218
~0.000427
-0.000429
~0.600092
-0.000487
-§.800973
~. 600860
~0.001342
-0.000737
~§. 000643
~3.000366
~0.800597
-3, 000586
~G.00071W
-0.000992
vﬁ.ﬂﬂﬁaai
~§.00494a5
~3. 000900
-G.000622
"0 @ 0395 5%
=l 2 0066
"Ge 3033&2
-3 000239
-0, 8006583
~3. 000705
-G 000580
-0 .. 300897
~0. 0802460
~0.000722
~0. 000472
~0.00053D0

cq

0.003559
0.004989
0.005828
0.002625
0.0018%1
G.001336
0.001423
8.002186
0.003611
6.005454
0.001049
5.000901
0.001048
0.800402
0.500841
0.000475
§.000926
0.000449
0.002063
-0 .000670
-0 . 060795
-0, 006508
0.004185
0.002¥86
8.001585
0.005862
0.007553
6.006754
0.005076
0.003538
6.006326
0.003547
0.001723

op

0.0035493
0.0049%90

0. 00uss7s

0.0026245
0.0018407
20012260
0.08016333
0.0021862
0.0036113
6.0056543
00010490
§.500%01%
0.0010677
6.0004019
0.9006413
0.0004749
0.0009259
0,0004489
0.0020425
-0 0005697
-,0007952
-0.0005083
9.0041852
0.0027858
§.0015569
0.0056620
6. 0074625
0.0067538
#.0050741
6.0034378
9.8053257
0.0033469
0.0017230

(o 1]

0.0031800 B.462
0.0039595 0,484
u.nuia?ﬁn B. 453

D.6027439 §.482
0.0024554 0.445

00022907 §.482

0.0028586 §.452
0.00348324 0«#55

0.0045046 5. 454

0.005%6902 0. 485
0.0024960 0,565
O.B0E3278 0. 486
0.0023029 0,435
0.0025496 0,486

U.O00Z807T U484

0.0028610
8.0033336
0. 0048117
8.0056678
0.0036758
0. 6031401
0.00278%3
0.0033086
0.0029826
0.0026931
0.0037220
0.0043477
0.0041380
0.0037710
0.,0033340
0.0039278
00035397
0.0032886

B.458
[ PR T
D.a%s
D.488
B.458
B.488
Bo%BT
.46
B.483
8462
$.4%%

B.%%4
B.403
G483
04584
0.%64
G.482

0o 484

V/OR H(1.01(90}

0.865
0.862
0. 565

B B85

0,863
g.888
0. 8565
Qtﬂﬁi

Toter

0,864
0. 864
9. 863
0. 862
0.861

‘B. 864

0. 858
D.864

B.857

0.857
8.856
U856
0. 862
0. 864
D. 863
B.B864
0.863

D.863 7

D.863
8.864
0-.863
0.864
0.862
8.R48

A

1

ot

£ b B D B D wd 08 wd 0

-]

I
AW

e 62
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TEST 31G.0 RUN 13

BY.

i
Ze

5.

LTS

ER

ba

¥e

8

G
18.
11,
12»
13,
1%
15,
i6s
18,
1%.
23&
21&
22.
23a
£5e
2%,
Zbﬂ
27a
g
29
30
3i.
328
33,
34 a

THETA

6.0
8.9

1.8

18.8
13.8
8.0
L
2.0
2.4
4.0
6.0
£.0
8.0
0.0
“"2‘«9

ALPHA
SHAST

—Gali
~5.0
-83,8
~5:0
- 1%
-5
"'-ﬁree
"“5_.‘!
0-8
9.0
G.0
5.0
G0
8.0
8.0
2.8
2.4
Zakl
Z2ul
Sl
558
558
5.}
~5G-0
=388
'16&9
~L 86
~1 8.0
=3 2.8
—-32.0
=125l
~1%5:0
-15.8
e 13

ALPHA
CONTROL

-9 9
=~1149
~-i3:9
~155
-164%
~1%4%
~T 43

- &I

-~k

lp il

~&ab

-B48
=318

b L

Fib
L
«w%dB

6.5

241

%433

Z2ak

0.5

“Fad
-35¢1
~33:F
~1638
~-38.9%
2043
“’a}.&ﬁ
3948
=-31840
*23«2
~2l.7
-2041

44 FT. TAPERED TI® ROTOR VZOR = , 5
SHAFT AXES COEFFICYIENTS, BASED ON ROTOR BLADE AREA AND RBTOR TIP SPEED

(9

0.030773
0.044933
0.059751
0.066267
0.058748
0.058903
0.01F701
0.063727
0.033004
0.048232
9.061392
§.070868
8.078276
0.019631
9.005797
$.549593
0.063145
0.035470
0036110
0.043382
. 048044
0676687
0.081696
8017187
8.008T15
8035324
9. 43574
0.047725
0.040832
0.03257%
0.020946
0.029372
6.017217
6.004187

ROTOR SCALE DATA * PROGRAM LA3530 # BODY AXES

Table I1 ~ 18,

CH

0.002970
0.003057
§.002662
0.002043
§.000827
8.001603
0.002939
0.002684
0.003844%
0.002731
B. 003515
0.002786
0.001353
0.003758
0.003457
0.004935
0.G06517
G.G04ATES
0.004692
9.808275
6.006152
2.005395
0.503975
0.002982
0.002987
0.003067
8.002646
8.001022
0.403023
0.002973
8.003107
0.003120
0.503252
0.003295

CYa

- Q00785
-B.001154
~-G. 001819
-~ . 002060
~J. 002315
~-3.002277
-0 . F00%38
-0 . 300392
~0. 001564
-D. 002289
-0.002827
~$. 003527
-0 . 303850
”ﬂgﬁﬂlﬂaé
"sw 95@65‘5
~F. 008192
-3 . 008127
-0 PRi43%
~J. 001216
~BGOR3A2
“Qaﬁﬁaisz
~3 . BR3EST
~0. 004828
D.006150
0000035
“Gaﬁﬁ&@@?
~¥. 50195
-0-59@6?8
-3 . B00340
b.D0O2E2
0.00U588
0.00065648
0.0003551

Rotor No. 2.

GKxe

2.000093
8.000068
-G . 000075
0.008013
-8,680015
“0003&03&
-9.390&&1
6. 000058
8.860090
R.00023%
0.808073
F. 000142
8.800028
2,0080120
8.0%93029
3-D0810G4
$,.008188
2, 000025
~D. 808731
8000198
8.008138
D.000146
0.000332
0. 000001
$. 000030
~3 - ORBEES
3000024
-3, 001093
0=00813%
~J=HBB126
-0 0808318
-0= 000249
—55095365
~-2.0031008

CHY

-0.000622
~§.0008%4
-0.000992
~3.001229
~3.001003
“6«001153
-$. 000512
-0, 000435
-0 .00504%
-3.000822
-§.000981
-§.0012287
~{ « QU207
-~ . PODB G4
~P. 005729
~ﬂsﬁﬁx3£3
-5, 0013508
~G.B8126E
~-B.00418%
mﬁ»%&lﬁ?@
-0.003754
-G .001829
~G.801671
-3 BO0Z59
~3. 020510
~3.0005%%
~3. 800768
~{1.BH2625
0.000287
- . 0004565
- 000745
-0 001543
-0 DODTBY
-3, 000729

cq

0.002662
0.003708
§.005255
0.005248
©.007588
0.007544
0.001850
0.001250
6.601098
0.001493
0.002386
6.003811
0.005775
§.000970

#.0801080

0.000482
0.001035
B.000486
9.000809
-3.000500
~FHH07EL
-0.000567
G.0008%1
G.002918
G.001651
F.002453
0.005950
0.007924
0.007158
0.005506
0.003%71
3. 005769
0. 003950
0.002259

H{l.00490) =, 70

ce

0.0026625
0.0037076
0.0052551
0.0067404
0.0075383
6.0075482
0.0018497F
0.0012698
| GoGOLESEL
§.001492%
§.0023863
G.0038110
0-005F746
0.0009703
5.8010803
0.0004817
¢.8010252
60004865
9.0006085
~0.0005797
~0. 8807607
~0. 8005667
.0005406
©.0022178
0.80018512
00044527
§.8059597
0.0079245
0.6071578
6.0054665
0.0637708
£.00576%94
0.003990%
0.0023486

crO

0.0027315
0.0032047
0.0G466T3
0.0048325

8571

v/0R

0. 445
0.445
B.447
0,446

0.00869439 0.451

G. 0832569 §. 402

88024400
0.0022807

0.0030183
G.0037850

P O0ATEES

0.0065310
60025184

D.OGZEIRL FobeT

$.0033993
0.00637998
00030953
9.00829382
8.0033647
§.0037392
£.0643149
0.0051259

h.Boggazy

0.0026805
0.0033154
G.8837296
0.0045279
60046045
50036095
D.0031525
D.8036791
0.0033791
0.0032939

8439
§.43%

G.OB27SVZ 0.553

D.444%
D526

B. 445

Do htd
Do 445

B-4%43
U445
Boas?
Ba44%6
D.448

B.448

0457
B 44T
6. 450
B 449
B.5447
5486
0,449
00445
B.550
B.451
0.445
0.452
0ué51

6748 PAGE21
TIME 910.93

M{1.D}(90)

0.900
0.901
0. 597
0.899
D906
0,900
8.200
0.898
0. 898
5.9060
G.898
B.897
G.896
0. 899
B B85
. 856
§.894%
$.895%
2.895
DL 894
5.893
H.894%
P.BYY
§.892
9.895
3599
B. 894
f. 897
G.B87Y
B. 888
6. 897
§.887
D.886
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TEST

15.

21G.0

THETA

6‘,‘3
&4
.
L
2.7
Zau
v
-2t
Go.d
1s e
| S
1244
3.7
12.7
12s%
Iien

RUN L.

AL P
SHAF

&
T

SAE s

ALPHA
CEATRCL

“G.6
“6 o8
LT
-4 G
~2.8
a2
2.1
4.l
~11.3

44

1]

~e82245
e 03242 3
~162578
«eid Al
TA025717
se 464096
h.082521

135922
sed3421%
e 244938
» 318331
TLNE54713

(2535466

3!\32‘72’7
cedh LakG
vetsd 416
TaulEsT2
<G n3GT

8 4332538

L eit2 2683
Tl 33d44
Lx A 321E
taietha®

FT.

RCTCR SCALE CATSA *= PRCGRAM LAZSE)

Table T - 19,

TAPEREC TIP RETCR

Ch

.,.“!

.. .3587
e ll4563
anH. 79

RS L]
136852
. 5256
. L5299

» 175457
‘.;;4422
2iud 454
ogQGZBZ

0{%291
.33&421
e L ab3]
e uhZ224
LA
s .87 36
. hbAE
«. 41018
T.ll3%ks
va. &353R
Tl ARG
TLla447

;3 €% Tnd u’ﬂ “3 e v

i el

w‘.’.ff‘}!ﬁ‘li"‘r‘fﬂ"f"

CYR

=145
#2712
- “36GE
-3 74186
P 2232
~iaa w3824
LS LA
~Gs TULFEL

~J,H)L 367
“3a 331582

3
oo

RS

Y JJT625

826

~3eWINB2E

SRIALPEY:
~3.10157%

Rotor Heo. 2.

VIOR = , 5 |

crvxe

e NN 195
Vw3218
L0253
«~0,.L345%78
dL.d01218
10252
-;Figéck
LS NITE B Y

S.uD2E5T
DA TS B o ]
PR A
1171

1

)
reaiEra T s gl eyt

TR e €4

Ml

LrY

-1.380537
~Tabu1374
=T e wnlNER
~N 1078
~Med31548
~N.002681

Tt HIT el

-0 .082373
“VJdl3686
Nrenl

—3.uiTHER
~1,. 330754

~2.di1959
-7 L, 15T724
ﬂis“}l23
=i tud 145
~eauwd o111

‘,q'

P 2L 1548

-1. 33125
“ 3 ddNTZS
- ek w1457
T B

=~ .il8eG

* FCLCY AXES

reeny

ce

ﬁuu 24731
‘ .ﬁ 2‘)-]9
Cauw3314
£.491292
L.u0 658
lesy-‘jz
-3, 050943
~LLL0E728
Ga.232217
204424
T.103554
veulBysl
T NHeATE
HeuWCEGR
L.005469
A.734056
u.;*ZTBG
13477

EORPE 4

LehuZ442

SendlB4d
Brait 12581
TL.UTThEy
1.571858

81
SHAFY AXES CLCERFICIENTS, BASEC N RCTCR BLALE ﬁREA ANLC RCTCR TiF SPEED

cp

< «HTZ40¢E
La0825787
J.00334042
T.0013932
ZWiGf6sTE
T -‘ﬁ EAs] a522

-1 Orgsa3r

~3.30867247
L.84331867
Culn44243
3.0035537
J.005%413

TTLOQEATIE

La0uB6983
AL054686
£ .L045567
L. 0L 2789
TLUL34198
50825427
CWhG1B398
LedL 20837
TewUNB4G3
C.BULBSTT

0,355

96/26/68 PAGELY

CYIVME 938.87

cPo

243043092
S.0052251
8.0034¢€2€
£.0027€56 0.512
£.0048861 0,521
AL0040840 9T521
£.0037819 0.512
3.9¢35870 0.512
2.0845834 9.508
3.7043631 3.509
5.0045432 €.509

4.518
7.519

JL0UBITHS O8I0

L.304B8936 0.512
J.0047075 f.512
\.«&4“3254 41515
;,x§36“51 D510

« 2044898 1.512

2lA03E547 10510"

J.2032283
FLU052496
SeMIBETET
S. 2053888

£.519
9.516
$.512
q.5%1

0.514

0.511"

Y/CR M1i1.01{(901}
Q.805

3.802
a,89%2
3.809
4.808
0.799

TRLTEE T

0.849
d.808
J.8I1T
0.819
9.812

D813
D.809
0.808
(.88
D.83%9

2,818
2.811
G828
B.818

T80

GH

A

.
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TESYT 310.0 RUN 14

PT.

1.
2.
3.
L
5,
6,
Te

8.
9.

10,

11.

i2.

13,

THETA

2.0
2.0
2.0
2.0
.0
6.0
6.0
0.0
-2.8
w20
4.0
&0
%o

ALPEA
SHART

“2¢0
=250
4.4
2.0
g.0
2.8
&0
8:0
6.0
4.0
9:0
-250
L TL

ALPHA
LONTROL

e g}
=30
-140
1.0
-140
148
3.8

340
5.8

F:0
=140
=340
~%540

4% FT. TAPERED TIP ROTOR VIOR a2 5
SHAFT AXES COEFFICIENTS, BASED OM ROTOR SLADE AREA #ED ROTOR TIP $PEED

cr

0.016586
0.026185
6.045101
0.078474
0.018954
0.038915
0.063241
0.087219
O.05%681
0.02890%
0.087023

G.0856188

0.041634

ROTOR SCALE DATA * PROGRAM LA3530 = BODY AXES

CH

0.003254
0.004285
0.006329
0.009794
¢. 003289
G.004712
0.007F278
0.909502
. 004876
0.003636
B.012557
H.00%293
2.006298

Table II-19. (Comcluded}

CYR

=0, GO068T
~0.006901
~-0.003738
~-0.002878
-0. 000729
-B.001837
~B. 002527
~0.0608391
"'ﬁ s%ﬂszs
~Q. 01678
-3.002416
=3, 302664
~-0. 01503

GHMXB

-0, 000032
~-0: 000029
-3 - GOBTLY
8. 006097
-0 000041
~0= 008122
-0, 008187
8, 00¢037
-0 080031
“5.893035
0. 000492
0.60BGTYS
0.008013

CHY

-0.000283
~G.000689
~0.001039
-0.001250
~0.000148
-0.00062%
~-0.001235
~B.0014T1
-4, 008564
-0.00057%
~G.001488
~3. 001630
-0, 030751

For the following data points

8y
2]

by
&)

el N I W N RN

i

PN OOOON NN

=
fan]
U

THETA

and/ox bls

ALPHA
SHAFT

-2
-2

4

ENOFONG RO NG

1

# 0o = .20

a

R

w LN

ce

0.001277
0.001131
0.000157
~0.001068
0.060999
G.000874
~0.001585
~0.003042
-0 001841
0.000116
¢.800251
8.000656
0001694

=2
—
7]

DO QLo o000 o OO0

M{l.0¥{90} & .8/

cp

0.0012825
0.0011118
0.0002%47
~0.0009358
0.0009423
9.0001221
~0.6G014673
~0.0026958
-5. 0017466
0.008120¢
G.0082019
0. 0008424
§.0013890

85/16/68 PAGEZT

cPo V/OR
0.0026617 0.514
0.00268208 0.517
0.0033858 0.514%
9.0052405 0.518
0.00246076 0.511
0.0031617 U.513
0.0043300 0.513
0.0665611 0.515
U.0037603 0.514
0.0029560 0,510
0.0063242 0.510
00083558 0.513
£.0038255 0.510

TIHE 910,93

H(1.0) (90}

0. 805
0.803
8. 803
B.799
0.806
- 0.EDS
0,805
0.805
o gGs -
8.809
0.808
0. 805
B. 808

A

0]

e e e e e e e e e e e
R b bt b B B RS RS RS R B LD

w05
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TEST 310.8 RUN 15

BT,

1.
z.
"3
e
54

e

8,

Be
10’
11,
12,
13.
léo
i5.
i6.
17
18,
i%s
20.
2%.
220
23»
L

THETS

6.0
8.9

9.6

12.0
12.0
12.0
10.0

o e
4 & & b @
oo

M) 5.4 B

GO0 i P 6D 420 M P W
&

ARPHA
BHAFRT
~5.0
“550

=858

“5»0
~To0
~10:8
~Ta8
~T58
G0
G0
G0
Gulh
2.0
2:8
5.0
7.8
5.8
S5o8
2:0
220
=3
—30ﬂ
sl
‘“390

ALPHA
CONTROL

=181
“;200
=-14:1
~1548
«1 %40
~2048
-1%5¢3
-1343
~543
L) 3 1
wda
”299
”1qﬁ
Ga2
20
3e2
Ba2
wgdd
=367
-5
-848
Y ¥1:]
“1909
=128

4% FT. TAPERED TIP ROTOR VIBR = 52

18

D.0238627
0.054362
0.049545
0.0554%%
0045165
f.022926
D.0366%8
0028329
0.0464825
0055322
U.04468F
§.032504
00455169
0.0337480
5.055%0%4
0,068537
D.048473
0.07%834
D.U883LTF
9. 068061
0.038400
0.024971
G. 049367
U. 456758

ROTOR SCALE DATA * PROGRAM LA3SA0 *+ BODY AXES

Table IT ~ 20.

CH

0.004043
0.004439
0.0046562
8.004265
0.006573
0. 004802
0.004527
0. 004405
9.002386
0.004117
0.004084
0.003748
0. 004001
0.002874
0.0046268
0. 004097
0.003935
0.003124
0.003549
0.003276
0.004230
0.005234
0.004406
0. 004054

CYR

-U.000595
“0. 001154
~-0.00164&
-0. 002035
-¥. 001258
“0:&66#19
-0.000904
-0.000735
~B. 003196
~F. D02 T2
‘00E914‘1
~P.DBEZ2BE
~F.Q0LT13
~B.002315
-0, Y0e557
-. 005078
~0.005293
“0,.508134
=0, 003932
-5, 001499
”0-13&523
-0.002005
-0, 032600

Rotor No. 2.

CHXB

-0,000193
-0, 008024
-8 P0E06T
-0100014%
-3-080011
~§, 608099
-8:5008012
-8, 0808384
wﬁoﬁwﬂn?ﬂ
~Q. 000056
- 008051
-0, 088026
G.008012
8. 308060
O 00072
8.900182
4. 0000631
0.0BD2832
-3 000126
©.000189
3.000072
0492017
0. 000030
§.008046%

CrY

-0.000715
~0.001052
*Uaﬂﬂfﬂég
-0,065379
-0 . 000993
~0.600729
- . 000665
~G.000810
~0.001430
~G. 001243
-3. 000702
-8 . 400600
-0 500485
~0.000594
-5.@93625
~0.5008§1
~0.000820
~3.80102%
-2.G00802
~Q0.001247
~.G02968
~H. 001167
~0.001599

cQ

0.002869
0.003304
0.00%823
0.006634
0.005729
8.004857
0.004366
0.003262
0.003507
0.002016
0.501354
0.001087
0.000%84
0.000482
=0, 000956
~0.001980
~0.000717
0.000352
0.001063
0.001984
0.002569
0.041599
8.003296
0.0048675

M{10)890} = .8/
SHAFT AXES COEFFICHEMTS, BASED ON RDIDR BLADE AREA AND ROTOR TIP SPEED

cp

0.0022069
0.0029701
U.0050518
0.6053006
0.0049301
¥.0041751
0.0037785
9.0028128

G.0030012

0.0018455
6.0012606

4.0099530

0.8004244
0.0003959
~0. 0007831
~0.0016774
-0, 0085722
0. 000278
0.0009034
0.0017418
0.0021692
0.0016847
0.0029619

0.0050871

ceo

0.0032143
0.0035696

0.00%2038 0,523

8.0048435
0.0042093

U.00388%58 0.522

8,003T7898

05/16/66 PAGE29
TIKE 9106.93

V/OR M{1.0)(90)

0.526
8.522

B.sa2
8.52%

f.521

0.0033849 0.521

0.0038420
0.0033063
0. 0028641
6.0032517
§.0029725

0.0U37ISS

0.0045585
5.0061648
B.0050921
£.0036444
0.0064419
0. 0032504
0.D037697
0.0037843
8.004488%

B.UGABRZT V.5

B0.%521
D, 526
8.524
§.522
8.5%%
U.518
0.520
D.518
T.524
B.527
g.522
B.52%
D.526
G519
8.519

0.811
0.81%

u.; nz .

D.812
D810

D.811
0.810

U809

0.814
0.809
0. B09
0.812
g.811

o731 N

g.818

0.810
D.81¢
0,807
0.805
0.810
0,509
. 804
D.813

p.BLZ

L T T S
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1

8

P
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TEBY 210.0 RUN 319

ALPHA
4 THETA SHAFT
j B.0 ~2sld
2e 0.0 “2a0
3. 6.0 ~2.8
&a h.ﬁ wE-G
Ba 2.0 -25Q
T Be ﬁ.ﬂ “ziﬂ
Ta 8.0 2:0
8. 2.0 2.0
g 5.0 T
5. &0 258
3.1:11 saﬁ 20”
12 1.0 238
% .0 0.8
14 2.8 «2sD
15, 1Z.9 =55l
1b. 0.9 -
1?& 5&9 ”Q-Q
1&: 6@5 ‘éSG
1%, ol iy}
28» &eﬁ ”bce
2%. ‘BB -&50
22, 0.0 =650
23. i2.0 =&all
2% 14.0 =Ball
25. B0 J=0
260 &8 S0
iTs Bl L+ $% 1]
28. 2.9 g:8
29& ﬁo@ th
3. % %0
ES F.0 &50
52« 2.0 Eal)
B3, 2.6 4.0
3%, £ 0 %}
35 40 60
36. -9 R 3% I
EX 4.9 L Y]
38, 5.0 8.0
39, 4.9 8.9
48, 4.0 9.0

ALPHA
CONTROL

=346
~3Llab
-7
548
~34F
~2a0
Gay
=12

L3TF

-5a8
-¥32
=8B
«1042
~1537
1526
-32:7
~3%41
=3l
=Fal
-1342
-3&éi1
1348
~1548
~1F48
=845
=8
-8 &7
“2u§
P eh

2:8

CPR!

L#5

Bl
=Zdd
-

TTLZIe

-G g2
2 P §
B2
1.5

ROTOR SCALE DATA + PROGRAM (A3530 * BODY AXES

Table II -~ 21,

34 FT. €012 ROTOR

cT CH

0046005 0.004323
0.058815 0.004508
0.037184 0.00423%
0.023564 Q.00387%
0.8125%9 0.003562
0.000672 ©O.003392
8.623484 0.003851
0.036261 Q.005008
G. 048584 4.00%0%8
0.058471 Q.P04310
§.0683%24 0.004056
G.0791%6 0003877
G.068045 H.004457
0.068295 $.004299
8.65679% 0.50%880
0.04%6386 0.005485
0.034220 G.004128
$.02%899 @.003883
0-01189F 0.003492
#.002391 0.003741
U.U¢8986 T.004205
0.033882 0.004%43
0.087048T7 (Q.004842
U.U51482 $.005095
0.0546992 G.002081
0046701 Q.003978
5.03%182 0.003859
0.02514% 0.003805
002107 G.003508
D.038T17 0.0D&568
G.847221 0.0049%04
G.0594%8 Q.0045%7
P.U475%6  0.004580
G.059570 D.006249
0-069718 Q$.0D36&87

CYR

~0.002206
~-0.002827
~0. 002558
-0 001259
-0 0006568
~{.GB0252
~0.002350
-B.002182
~U . COB0ES
-0.003438
~B.008321
~Q.BEB2TE
~3.003828
~3.003606
~F.BE2T57
~0.002082
-~ 001515
- G01155
"'ﬂ nmﬁ5 85
. 000451
-0, B0GET4
~0.001108
~D. 01885
-3 01955
-B. 002142
-G, QRRERL
~B. 001982
~B.001369
~F. 000774
~F. 002292
~0. Q02002
-3 . B023858
~F.OGLTEE
~B. 003487
~F. 304547

Rotor No, 3.

VAOR #

CMXB

~G.000205
0800021}
G 801227
~0.,000228
0:000812
-0 G0D0ED
B.9061399
~0,000057
2. 809308
DL006182
0. 008061
8088322
-5 088121
-0 85134
-§iE08U14
~3: 080005
-3: 808065
808191
~2. 088273
~$3 008165
~8. 00079
~D: 0B002D
-G. GOB0TY
“0«%@39?
2088168
G-888051
~8>806195
~§. 008088
~8. BUOGT0
4008098
-8- 0081068
0.500188
-2; 008120
-8.500057
B-0082%94

Lo
SHAFT AXES COBFFICJENMTS, BASED ON RUTOR

HE1.00490) =

CHY

0.006463
0.006402
0.006751
0.00651%
6. 007035
§.006589
0. 006673
§.006361
U 006589
0.005049
Q.005222
5. 00%48%
0. 005080
8.005358
. 005471
G.005906
0.006875
82.0G8067
§.006091
0005962
G. 005429
£.005533
§.805280
$.00515%
£.005772
¢.008070
§.003%02
§. 006094
G.006104
G.0B55%63
4.30565]
0.006232
D.008517
G.606040
0.045817

g

0.003024
Opﬂﬁ@?&&
G.D0ZEE5
0001797
2.001308
6001137
9.003152
8.000%89
B.001251
2.0601769
g.002878
0005391
¢.004008
8.005%7e0
T T.HO5%RT
0.00%2%%
U.000239
G.BUZB3T
C-.00L758
4.008332
B.UN3I08
§.004091
$.005589
B.0072%8
$.002922
L.002210
. 001823
G.001282
D.001022
G.000021
~0.000850
“asﬂﬂa?ﬁﬁ
G.00RLTY
8000626
2.000084

.63
BLADE AREA AHD ROTOR TIP SPEED

cp

0.0028436
0.0037217
0.5022558
0.B017716
0.0013811

0. 001T44E

0.00057463
G.0008718

. 0010781

0.0016368
0.0024352

G.003719%

0.0036887
0.0051166

0089261

0.0038069
§.0029804
¢.o0pz2a32
4.001TEL4
G.0026298
0.0028511
0.803739F
0.0050242

L. G0EEREE

0.0026991
2.0020543
0.0012904
0.0010874
0.0009986
7. 0000500
-, JO0BB&3
~0. 0006055

. 0001201

00004412
0.0000398

Q5716468 PAGE 3
TIKE 907.07

cro

0.0040947 D.511
0.0048651 0.512

P U03ETEE UL5T4

$.0031824 0.508
0.0029683 D.512

0.0028651 §.511

0.0030295 6,512
0.0032641 0.508

U URIETEE YLs12

0.0046639 D.511
g 0854269 ﬂeSli
i
0.005659% 0,589
0.0058353 0.509
00051658 05507
0.08436243 G512
0.0038088 8,510

5.0033298 0.509

0.0D30488 £.507
0.0032499 0.507

T.U033893 0500

2.0041153
8.0048217
D.0057088
6,0045754
8.0039432

Qaﬁll
D510
F-51%
$.511
B.510

C.U033797 B.510

0.0029690 0.510
$.00628209 §.508

0.003585% 0,508

0.0042112 9.513
00048832 0.513
5.0040590 0,511
0.0045126 6,512
2.9053050 0,510

TH.U814y  0.003Z%8 “O.005350 §“ﬁ§&53§‘"5339371¥""E_ﬁﬁfﬁiif"ﬁrﬂﬁﬁﬁgﬁﬁ"“ﬁ"ﬁﬁ
0.070488 0.003988 -0.0DASTS ©.000012

0.094088

2.002004 -D.0DB29¢ D.0D048T7

0.084258 G.003081 -0.D0D5358 0.0002T1
0.097115 0.002031 -0,0060Q1L6 0,000321

0.005874 0.001528 Q.2013347
0.005036 0.000632 G.0005257
0.008709 ~-0.000840 ~0.8008075
0005776 -0.001482 ~0.0011745

6.0055917 D.514
0.0077084 0.513
0.0064895 0,510
0.0076649 §.510

V/OR H(1.01(90) s

rE19

&y

0. 648
B.647
0. 646
0.643
0. 666
D545
O.064)
0.5%2
B“E*I“
0.640
ﬂaﬁ#ﬁ
A
Qeﬁﬁl
ﬁcé@i

P )
[CLRN N o B o I e e}

"9a5§3 o

0.639
0. 641

B.639
0.639
UEEY
G538
0. 5637
0,537
B.5637
D637
BLEIT
$.5637
G.5328

B.638

0,637

D.&37

Bie3g -
0.639 6
Ba&ﬁi R

a

0,637
6,637
0,635
0.635 .0

67
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Table I1-2%1. (Concluded)

TESE 210.0 RUN 24 . , -
36 FT. 0012 ROTOR  VAOR o .2, HEL.02(908 & .63

SHAFY BKES COEFFIC{ENTS, BASED ON WOTOR SLADE AREA W0 RETOR VIP SPEBD -
ARPHA  ALPHA
PT.  THETA  SHMAST CONTROL o1 CH CYR CHEB CHY cg e P V/OR HE1.0)(90)
CFTTTIRTTTNE T T2 0004 U.003267 0000724 S0, 008150 U TRATAE ~USUUTEZ0— USOUTZTE0" TS U IH
37, &y 788 -8.% 0.002693 0.003375 -D.000407 -0.000124 0.004956 0.001526 §.0013768 0.6029: 5
38, eg  '3:9 9.5 0.103745 0.001034 -0.005766 0.000256 0.003558 0.000145 0.0002915 0.0091956 D.503 0,623
39. 8.0 8.0 3.6 0.098191 0.001212 -0.0D4902 6.000231 0.604210 U.00ZOS7 0.0017908 ~0.0UB&7TIS G-505 0.623
40, 8.0 cL8 48 0.087935 0.002455 -0.004895 0.000310 0.004307 0.002353 0.0018743 0.0072623 0.505 0.623
&1, 8.0 3-8 781 0-DB0616 0.003752 -0.004952 0,000020 0.004033 0.002373 0.0019577 0.0062838 0.506 0624
2. 10.0 4.0 -7.5 0.007455 0.002784 -0.004439 0.000260 0.004201 0.B03978 U.003ST4Z D.DOTIHLZ D.507 O.cse - -

43, 12.0 4.0 ~1Zél 0.079739 0.003302 -0.003746 0.008694 0.003920 0.0050%4 ©.0051221 0.0063816 8.504 0.423

For the following data points

a, and/or bl # 00 x .20
8 s
ALPHA

PT. THETA SHAFT al bl

2 &
25 4 7 0O 7
39 8 8 0 7
40 8 [ 4] 4
42 10 4 0 [
43 12 0 0 6

MRNC oG M
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05716768 PAGELL

ROTOR SCALE DATA % PROGRAM LA3S30 % BODY AXES
TIME 207.07

Table II -~ 22, Rotor No. 3.
TESY 310.0 RuUN 23
Hilu03E90) = .54

8LADE AREA AND RBTOR TIP SPEED

34 FT. D012 ROYOR VAOR = .55

SHAFT AXES COGBFFECIENTS, BASED OM ROTOR

&LPHA ALPHA Al

Y. THETA SHAET (ONYROL LY CH C¥R [ 424 4:) CHY g ce LPQ Y/OR M{l.D) (90} 8

1. G.0 0.0 =043 0.010147 0.004985 -0.0D1162 -0.000085 0.009854 0.001520 U.0011998 0.004435% D.650 0.5%0 -1.0

2 G0 20 =040 §.022680 0.005254 -0.001985 -0L008144 0.010279 0-000870 0.0007986 D.0047150 0,652 0.541 - .7

3. M 450 G2 U0.037965 G.005775 -0.005577 -0.008563 O.010398 U. 000016 Q0.0001331 U0.00555%8 0.653 0.542

4a .0 5.0 2s8 UG.047867 0.005054 ~0.003570 ~D,i000498 0.010700 ~0. 000941 ~0.0006565% 0.0057831 B.654 0,542 1.4

56 F.0 70 246 0.053058 0.0D056072 ~D.00%197 ~3.000706 O.007905 ~§.001824 -0.00108645 Onﬂﬁﬁgiél 0.650 0,540 ~1.4

be B.0 8.9 340 O0.0651847 0.5059210 -0.0D4084 -0.0B6HSD 0.007600 ~8.002035 ~0.001%968 0. DATELLE U589 G550

Te F.0 5.8 1¢b D0.040981 0.005761 -0.003115 ~0.000542 0.008925 ~0.000296 -0.0002661 0. 03570?3 ﬂoéSD Ooﬁﬁl ~1.1

8. 2.0 5.8 ~0i6 0.047584 0.00B021 -D.002810 -8.000835 0.B08776 ~0.800024 ~0.0005345 D.0863825 50653 0.539 ~-1.0

9. 2.0 8.0 B2 051818 0.0D05420 -B.0D%T3S -G=000314 §.00894" -0.000502 -U.000F0%Z D.OUERTIY G630 0. 5&B 7 -1.0
18. 2.0 7:0 0:1 0.057633 D.005310 -6.005338 ~0,008404 0.008260 -0.000993 -J. 0007284 0. 00732#6 0.630 0540 ~1.1
i1, 2.8 8.0 Géb  0.0658733 §,.005300 ~P.005516 ~0.000236 Q.007830 -0.001717 -0. 0083306 ©. 09?99&3 o649 §.550
12 2.8 438 ~14%  Q.0430050 Q.0048240 -0.003485 -0.0D0345 ©.000659 G.000%06 O.DOBZESY  C.DO5TTE2 0,650 B.3%1 - .8
13. 2.0 2.0 ~2:3 0.0300%5 0.006023 -0.002813 0.086002% 0.008281 0.001003 &.0009315 2.00%548208 G.5650 D561 - .7
14, 2.8 5.9 =342 Q017574 0.005761 -D.0D1695 ~0.088500 O.008892 0.801383 0.5013308 0.0850657 0.65% D.561 - 6
15, 2.9 =38 ~4d2 B Gﬂﬁﬁﬁz G.00B592 -B.0D1097 ~0.0DDO9L 0.00890% 0.001811 O.0015837 U.0040003 0.5%9 0,550 - .5
i6. %0 =20 ~64% 0.0013886 0.005020 “B.001745 -0.000078 ©.008630 0.0061798 G.001729% 0.00%53166 0.4650 0.541 - &
17. % o0 el TP <) =Te3 0.003681L O0.008&73 -0.000847 ~0.000485 0.008830 G.001717 B.0016F42 0.0051498 8.0685 3539 - .3
i8. .0 G.0 =57 0.024088 G.00BELTO -0.002372 -8.000230 0.008981 C-001¥28 Q.8016141 0-BU562Z7 D. 884 D.539 ~ 4
iS5, %00 28 ~&¢5 0.83F7773 0.006350 -0.00388% OL000L77 £.008851 0001404 00010760 C.0060227 0.664 D.539 - .6
20. L ¢ ] F: 3% 1] =%¢l  Q.U44527 0.0064600 ~0.006132 0.000143 0.209377 0.001157 (-0008071 D.0064176 D654 0.539 - .5
2%- - 31 43,8 ~3i6 0.08144% 0.006299 -D.004769 ~0.0D8041 0.508952 0.000726 ©.0005380 O0.6068527 G.68% g.53% - .7
22, %.0 5.0 ~3+1 0.055696¢ 06,005875 ~0.005235 0.000258 O0.009715 U.000699 0.0005035 0.0071963 0.653 0.53% - .7
23, 4.0 Buld ~245 0.,0859899 0.0055651 ~0.005619 ~0.0002068 O.009287 9.000286 ~0.0001347 G.0074617 B.654 0,533 - .8
2%, %o T.0 ~2.0 0.U57518 0.006022 -§.005063 -0.0B8190 G.008313 ~0. 000473 -G.0006737 0.0883957 0.6%% §.538 - .9
25, %0 8.0 =1s3  0.072790 0.004967 -0.006685 0,800619 0.007480 ~0.000542 =0, 0008084 C.0087688 0,633 D.538 ~1.0
26 9% 1] Foll ~3%9 GU.0T4188 Q.005449 ~0.0056615 ~0,.0808105 0.008697 0.000%8 0.0006842 0.009578% 0.654 $.538 - 6
£7s &.0 8L -345  0.879080 0.004383 ~D.006I24 (.0D0107 D.009455 g.000%83 U.000Z695 0-0099827 D.&655 D.S3E

28, &.8 6.0 ~&3% D.063T12 0.00590% ~D.DBs552 -D.0DG036 G.00791% 0.000752 0.0004042 0.0085295 0,654 G.%38 - .8
29, &0 L9 1 ~5s6 Q.056222 0.006588 -3.005583 0.000178 O.808272 §.001529 4.0009%34 $.007679¢ D.4657 0.539

30, o 2.0 ~6s6 0.043186 0.006T16 -0.0046556 D.008706 0.008431 C001955 Q.0014821 B.006T624 B.654 D.538

31l. 5.0 8.0 =Te6 0.032187 0.008727 -D.003426 B.0DO3END O.0090&D 0.001974 J.0018864 O0.0062350 0.654 0.538 - .2
32, 8.0 2.5 =827 D.021500 0.0D06793 -D.O02208 ~0.0001923 0.069245 0-002141 0.001886% D.0058111 0.65% 0.%38 - .2
33, &0 mdy =~34:5 0.0068262 0.00%%9 -0.001188 &,.008015 . 8093958 0.001927 G.0018897 0.005420%9 G.8%% 0.938 .0
34, 8.0 &30 =iieb  Q.0L5817 0D.006900 ~0.001297 -B.088679 §.009284 G.002504 G§.0024297 0.0062082 0.554 0.538 .0
BBe. . 80 6.0 -32¢6 9.00651 0,006925 -0,001012 9.548506 0.009290 -0.05525¢ 0.0018898 0.0059403 0.655 0.338 0
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58 PRGEIL

LESBYE © BODY ARES —
Yive o57.86Y

BOTGH SCALE Bavd ¢ M

Tahle T1-22. {Concluded) |

YESY 310.0 RUN 33
34 FT. @012 ROTOR HEls00¢90) = 5 4
SHAFY ARES CUBSFECIENTS, BASED 08 RDTOR SLADE AWEA AND WGTUR TIP IPEED

vEBR & G0

AL PHA ALPHA Al
[ THETA BHAFY CONTROL £y CH LYR £rEB cuy ca ce ceu Y/0R H{L.D){90D} s
6o 8.0 T =0 ~I0.7 G.023573 U.U0TZI9 TB.U0ESRT G000y 0.009 V.GDEBAY  U.002%2 Y00 d e BL 3
37, B8 8.0 -94F G.037584¢ 0.006920 -~0.0037465 0.0083%¢ 0. 9092?? $.002824 0.0022947 eQOG?SE? 0&66& .1
282 8.0 258 =847 0.049562 6.008599 ~0.004949 0.0DGTA3 0.808972 0.002547 0.0020248 ©0.0073516 0,655 0.538 - .1
3%, 8.8 4l =Fd5  0.062552 0.008387 -0.005514 D.UDD293  0.00F%8L 002072 Béﬁﬁf?ﬁﬁ?“”5:3?35315’35534"0a535w"‘ .0
40, 8.9 &0 =64 0.075342 O0.008156 ~D.005741 0.000262 O.007690 0.602022 0.0017548 0.0106362 0.654 Q.§38 .4
Hie 8.0 8.8 ~4.,0 0.141526 $.007325 ~0.0056365 0000332 0.005711 0.00218) Q.50188%8 -0153902 0.655 0.538 N
4. .0 6.8 =830 8.106285 OC.0L0638 -~D.006245 D.00607568 U.004153 0.005283 0.0036%41 U.OITI360 D553 0,538 .0
43, 1G.0 %a0 =8:0 0.081243 0.009274 -F.00628¢ 0.000223 0.005553 0.003620 Q. ﬂﬂElk&& 0.0125999 §.657 9.538 .3
B 18.0 2.0 =300 OQ.05879C G.008102 -0.005109 8.000488 §.008090 0.003225 C.0028405 0.0093%4206 0.457 0,519 .5
46 . .0 0.0 -1145 0.044512 0.008056 -0.00%3F9 0.000743 ©.008608 ©.0023279 §.0029750  0.0081488 U455 §.338 .1
L1 18.9 -250 =1245 @.035182 G.008517 -0.003259 D0.008033 0.000684 O0.008237 00009748 0.0076784 D.65% D.538 .2
47 10.8 g b -1345 D.022188 D.00FF81 ~D.0D184% -B.0081L55 0.009311 0.003059 0.0028399 0. 90&6735 G.65% D.538 .3
&8, 18.5 ~638  -1435 0.012395 0.0075%43 -0.001178 0.008%6% 0.609518 0.602858 U, GUZ5895  §.00%5298 U.656 G.%3® A
49 .8 -850 -1544 0.002603 O.007T728 -0.000357 -0i000L77 ©.008758 0.002093 @.00189321 D.0065443 ﬁeﬁBS 0.538 A
For the following data points
ay and/or by # 0o t .20
s =
ALPHA
PT. THETA SHAFT a

1 1

=] =]

40 8 6 1.0 0

41 8 8 2.9 t]

42 10 6 4.8 G

43 10 4 2.9 0

43 10 2 .5 0

. 10
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TEST 310.0 RUN 20

8.0

ALPHA
BY. THETA  SHAFT
1. 8.0 0.0
2. 5.0 9.0
- PO 9% B
ba 2.5 Qba
Ge B.O “2ut
B 0.8 =38
?# 5.0 =28
B 5.8 =% uli
k- B.0 EETY)
H ;@a iﬁaﬁ ﬂ%&g
'u£§» 1g°§ Wéhg
TR, B8 =Zil
- 13 Z»Q =B5l
1%, 2.8 LLF
ey géﬁnwh_
3 8.0 229
_1?: ﬂaﬁ %: 8
18, Gl LN
3.99 ﬂuﬂ ﬁa@
28 2.0 8:8
..... TEL LS BLE
22a 2.8 %3
23, Ha8 L%
rLn £.0 2:0
25, Holk 8.0
26- 6.0 2.8
2T - 2ol
28, &0 P

.8

ALPHA
CONTRBE,

=345
~Fal
=¥l
-G48
-& 1k

w133

=933

-G48
=1E3g
~1348

ROYOR SCALE DATA * PROGRAM LA3530 * BODY AXES

Table TII ~ 23,

34 FY¥. 0012 ROTOR

Rotor No. 3.

VIRR = 75

SHAFT AXES COBFFICIENTS, BASED ON ROTOR

o

0.042483
0.034085
0.025655
0.036513
06021244
U.028253
$.012379
0.053579

8.005%64

B 011684

“848 ~0.00%747

BB
T
353
il
wiidl

D7
T 1s%

2ai%

Ba3
=F4E
~La8
- Tk
L Tt
~%48
=Fol
*2&&
~340

T U0TsaY

D.003978
D.004783

B.UUBETS

G.022879
B.02%806
B 048607
G ETI0TF
2.07845%
e P e T b
B 048520
5. 050074

" H.034817

0.022064
U.041314
0. 030336
D.062057

CH

0.007378
0.0D6486
D.O0TFETS
0.008471
0.009274
U.U1010s
0.008314
0.807889

§:.010034
B-008476
8. 008TF74%
§.00%8280
2. 808337
YR g
G.005940
G.006360
. 08352
§.003797
B.0017584
P.0055%1
F. 005692
087149
G.007T1i4%
G. 0075645
G.008298
D. 007055
2.005210

00319z

CYR

~{7. 003689
-8 « FOB241
~F 03312
""0 © Gﬁ§'§29
-2 302841
-9333535@
”Go@@a913
-3. 001079

= 00129Y

~.301868
-0, EBG42T
~F.BU1255
~D - 00598
=D 001588
P UUL059
- .FR2303
“0»05331@
S PR i LRt
3. B05B4T
-0 . Q06270
<. UUSE08
-0 . 004394
0. BRS402
-0 GUINELS
~0. 304083
-0 0831LTFT
~3.006819

LuAB

2-0508085
~B. 008209
0: 888025
2.000067
8.008223
-G 008876
-85 088098
~G.BB8341
~§. 008558
=0 . 0088245
=85 0UP1 9%
05088525
~8.008209
0:000162
~GL0R1I5e
~8. 008033
-8, 808897
-~ BRR21E
~8x 008312
-0 800411
. DU8043
~0. 800046
8.888378
0.00983%
8008553
G.00039%9
-BLOGE21%
0,006551

Mil.00490F 2 50

BLADE AREA AHD ROTOR TIP SPEED

cuy

.011256%
G.0128067
0.0125%4
£.016381
0.01303¢%
0019575
Q.013371
0.013045

‘. 0LITRE

8.015318
8.013878
G, 013830
014519
G.0143885
§.914338
Q. 034680
Q. 000548
G.0LT548
BBLTT23
DR20643F
G.0L%285%
D.01784F
2.013595%
S.01235571
D.0L2943
D.0L2802
G U1L2785
$-.812702

ca

0.002507
G.002138

‘G.001803

G-.$02015
g.001971
00029348
G-001%64
8001586
U.0015Te
§.0022%4
Q.00L2%7
U.001562
D.001z286
¢.001389
T.601891
¢.001090
0.000098
~% 000587
-G <B0R283
~%.Q0220%9
-0 . URe¥R8
0.000468
4.0006819
B.001318
B.H01802
0001813
2-.001285%
f.000078

e

0.0023610
£.0018053
U.0017341
0.9021107
00021108
0.0022908
0.001765%
6.0015891

V. 0017658

€.0022955
0.0012361
¥.0015892
0.0014126
0.0014128
$.0012380
0. 0008846
0.0003538
@, 0003538
~0.8017490
~0.0015921
~0.DO053TY
8.0003538
0.0005307
0.0012384
0.0014153
0.0012719
0.6008862
0.0000000

CPQ

6.0672555
0.00G61228
C.00T3900
H.0089%32
$.00835221
G.009R434
0.0076887
$.0073510

0085123

0.0092801
0.0063788
0.00851238
D.005T555
0.0062075
0.0057684
6.0059683
0.0084473
0.0057500
0.0083505
0.0077414
0.0053668
0.6061730
0.0086834
0.0079958
5.007192¢
0.0086843
6.0069888
000946442

05716768 PAGE 5

V/OR

0.4675
B.674

B THT

G754
0. 754

G755

B.756
0.756

‘DL TBT

0.757
0. 757
D787
9. TEY
B.758
WTBY
8. 758
D.758
G. 738
G.757
8,757
G758
$.758
G.758
G.738
B.758
B.769
0.759
0.759

TIME 907.07

HEl.03{(98)

$.838
9.537
[E -t -
2. 300
B. 540
0,505
0.300
0. 500
@500
0. 500
8.500
@&3@?
Géﬁﬁﬁ
8. 500
B RO
o500
B.500
G305
8,300
8. 500
Q&ﬁﬁﬁ
G, 500
G500
0,500
8.580
0.4%5
G300
G.500

Ay

i
Jan

R T
WL A OO, DWO

s

L1


Dow
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TEST 310¢.0 RUN 21

BT, THETA
1. o.0
2e U0
3. G.U
ba g.0
B 8.0

T 2.0
Te 2.8
L I 2.0

g g

18- 2.0

il. .0

1E. 5.0

13, 5.0

i%. 5.0

T e

16 fo8

i7. &.0

18, 6.0

19, 5.0

28 . &0

2% 5.0

22s £.0

23. 6.0

2%, 5.8

25, 8.0

26, B0

¥ B4

28 B.0

29. 8.8

3G, 0.8

3l 6.0

32. 0.0

3. 0.8

B%a i0.0

AkPHA
SHAET

0.4
2.0
4.0
f.0
80
F-38:]
4.0
20

g

—-2sl
=20
gL
Q.0
28
£i8
638

ALPHA
CONMTREL

-141
“Bak
BJ3
143
2s0
-1i0
=2sl
- g

k2
~H4B
=FdB’
~&0
=541

RS E

+Bad
=2dh
53l
=G 4B
~Fa45
=~ Bak
~G3R
=180
~3 048
~12sF
-ig <0

~31La

-1Ps3

“GaF
~12al
~31353
~i%d1
150
=358

“His

3% FT,

LT

0.00915%
G.026547
0.045011
Q. 055785
0.0F79161
. 060818
G.048014
0027351

~-0. 502404
8402290

=0 UL5L06

8015054
Q.030815

G.000928
6.085609
B.075838
G.0503232
8.037084
0. 0L8861
G.0018615
=3 052952
~F. 053487
~Ge021451
~0. 011634
G.005418
G.0L7837
G.0%2439
G.032382
0.30984%
-3.00%38&
~$.B15145
-0»028?%&

T.UL3eaT"

U.0&51H1

ROTOR SCALE DATA # PROGRAM LA353Q * BODY AXES

Table If -~ 24,

CH

0.007086
0.007059
D. 007637
0.007490
0.00%583
0.007116
8.00%138
§.000457
T TIR2
G 00782
D.008L56

§.007935

G.0beats
0.008291
4. 607250
$5.00693%
0.0064%9
£.0084894%
8.010861
0.010887
C.G10392
D.011049
0.010584
0. 008254
0.0L1505
B.01L1957
D.Dleess
G.0L175]1
013172
G.013828
2.014000
D.BL3955
§.013415
00128390

Q012 ROTOR

CYR

~-0. 000928
~0.002531
~G. 002270
~0. 008359
-0 G06229
=G 005%32
={. 505386
*'U_. W&?ﬂé
~0.001837
-0 .500710
D GFOZOLE
9. COUDES
=F. 003838
~0. (06190
- . GUB873
-B.F0T381L
~0.008649
-0 . 02339
- . B06794
-B.ORSTT3
"Q-W3967
-B. 2194
-3 .000829
2.000081
-G, 000182
<. B00748
-0 2571
~8.D0378%
~BB0F847
"’5» 90599?
~3.008584
-3 002418
-0 001384
-0 . 00103

&.

PT.

18
30

Rotor N¥Neo. 3.

YIOR #

CHxs

-0.088609
-0 001087
-G BOOBLY
-0, 808562
-0.800187
~8.000556
~B. 008372
-8 4085653
~0.080713
~35 G0092T
-BL0DGL3G
-3, BBE002
-250001151
5. 800343

8. BD0ES3

-5 008038
~-§.080628
&. 30E5En
8-080072
£.00026%
G-000220
-3, 0B8264
~53035693
~B. 008051
~G, 000888
~0.000853
~EL.U00259
-3 0044809
-3 . G00051
5.0006271
-2 008199
-G GBS
O BOgEaT
-3 080T T3

1 and/or b
5

THETA

10

» 86

CHy

G.019990
0.0ia328
0.018133
0.0L6985
0.020133
O.0180%8
g.016314
0.0lu88]1
@.UTREZR
O.0lal7¢
$.018512
D.017211
0.017250
§.01933%

T.OL97R3

G.019447
0 . 320044
0.6I5632
G.015839
G.516998
0017821
0.01630%
U.0L6735
$.003029
G.B17428
0.017626
g.017488
0.018593
$-0518328
0.818503
0.018052
C.01720%
T.0I8027
ﬁg@{?llﬁ

For the following data points
1

# 0% % .20

8

ALPHA
SEAFT a

M{1L0}490) =
SHAFY AXES COEFFICIENTS, BASED o ROTOR BLADE AREA AND RBTOR TIP SPEED

cq

0.00%1227
0.000847
£.000302
~-3.000910
~83.002404
~8.000838
8.000154
F.001871

FO0LG8F

8.001290
9.001377
7.000795
§.001504
0.001128

-3, 000820
~B 000686
§.L.000854%
8.001L347
9.001313

0001282

G.8010463
2. 500555
. 80007932
0000588
3500849
4.001181
0.0010829
G.0014809
G.EUL959
G.001581
E.001272
- . 5000932
-9.001269

4T

e

0.001403%5
0.0011213

9.0008558

~0. 0006728
—0-001?949
. 0805548
0.8004557
$.0009113

UsopizesE

0.8215919

0.0015918

G.OUITATL

~Q.0006822

U.0009098

©-0011375
£.0011371

¥ 0015919
0.0615919
9.0009097
0.0002274%
0.0000000
0.0009097
0.001355%
0.0015919
6.0015919
T. 0020468
7.00615920
06011371

G. 0004548

~0.0008973%

cPO

05/16/68 PAGE 7
TIME 907.07

V/OR H(1.0)1(90}

B.0075418 D.869 0.4562
0.0078475 §.850 Beﬁb?

0.0095867

0,855

D865

0-0FD4929 0.850 0.867
D.0111936 §.850 0.467
2-0108997 U.855%
0.0109444 B.857 B.%65
0.0089487 2.837 0,465

D.O0TSTHY 0595 0985

G, 565

0.00776%¢ 0,837 D.%66

0.00350809 .85 o.ﬁas
; \_naawssﬁﬂr
@.0015919
180
U.800589

2.0133489
RO L)
6.0133230
0.03115101

VUTG5EED

0.0110050
0.0106852
6.0110795
0.0117022
6.0118227
0.0EETI05
0.0LEG404
0.0120805
T.01385 70
£.0132838
$.0133263

5.01323371

0.013LG75

D 356
53335
50356
Osﬂﬁﬁ
T.E5T
$.857

0.857 O

0.895
0.856
0.857
B.855
0.856
0,856
U857
§.857
0.857
G857
0.851

L T T S T ]

i
B

§

LI S S |

[+
@

+

-

I T R e e T .

e T2
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05716768 PAGE 9
TIME 907.07

AOTOR SCALE DATA * PROGRAM LA3S530 * BODY AXES

Table II ~ 25. Rotor Fo. 3.
TEST 2310.0 RuUN 22
34 FY. G012 ROTOR VIOR & , 94 ME1aGRd90} & , 49

SHAFY AXES COEFFICEENTS, BASED ON ROTOR BLADE AREA AND RETOR TIP SPEED

ALPHA  ALPHA
BT. THETA  SHAET GONTROL CY CH CYR CHXB CHY to cp cPo V/OR #{1.0}(90}
1. 0.0 9.0 -lsé 0.016292 0.009670 -0.001045 0.00%606 0.035292 0.001309 0.0015265 G.0L06550 0,945 0.500
2. .0 2:0  -0.5 0.032304 0.008900 -D.00295¢ 9.004370 0.036825 0.001124 0.0010966¢ 0.0105714 0.947 D.&99
3. 0.0 fall 032 0.049068 0.007381 -0.003729 0.003345 0.039295 0.000581 O0.DUD39% 0,0I05729 0,987 0,899
e 0.0 408 1ol 0.086381 0.007161 -0.005639 0.005189 0.034809 -0.000694 ~0.0006599 0.0123810 §.938 0,496
5. 2.0 440 =245 0.047381 0.007557 -5.005357 0.005675 0.035258 0.000830 0.0006556 0.0107033 .93 0.496
be 2.0 €0 -ls4 0.082063 0.006452 -0.006331 0.005718 0.035255 0.000359 U.gOBOE0O D.0IE9237 B.9346 0595
Te 2.0 8:¢  ~0s7 D.092329 0.0048568 -5.007170 0.005480 0.035502 ~0.001853 -0.0015297 0.0146739 0,933 0.496
B 2.0 2:0  -3.8 D.031996 0.008941 -0.0D4002 0.005329 0.02467¢ 0.001303 0.0010989 0.004T35 0.936 0.496
3. 240 9:  -34% 0.011660 0.008471 -0.002032 0.80%230 0.035766 0.001351 O.DOISE57 0.0095133 0.9%% 0. 493
6. 2.0 3.6 ~14% 0.052159 0.007059 -D.00S627 0.005452 0.036380 0.000497 0.0004497 O.0E[2771 0.943 D.492
El. 2.0 7.0 -1.2 0.077632 0.006886 -0.007696 0.006345 0.635118 -0.000185 ~0.0006761 0.0146094 0,950 G693
i2. 4.0 70 -2.4 0.077556 0,006312 ~0.009071 0.008582 0.031610 0.0005L3 -5.0002257 0.0162916 0.9%% 0.491
13, 4.0 8.0 ~3:0 0.087919 0.004970 -0.007570 9.0055664 0.03729% 0.000164 -0.0006516 0,.0155919 0,950 0.492
14, 4.0 £:8  -4.0 0.065870 0.000763 ~0.008583 0.085734 0,03404% 0,000326 0,0000000 0.0146797 0.950 0. 492
15, 4.0 38 ~4eS 0,051543 0.008281 -0.007456 D2005713 0.036362 G.00U0981 0.000%470 00123911 D.5%6 §.49s
15, P $.0 =540 0.047395 0.009758 -0.0D6539 0.008863 0.033738 0.001612 0.0006805 0.0128913 D.942 B 489
17, .0 2i8  ~5.8 0.028568 0.010543 ~G.004876 0.005786 0.032874 0.001389 0.0011342 0.0119801 0.943 0,489
18, #,0 0.0 -84 G.0L1584 0.010247 -0.0D3813 0.0BST8L 0.032772 0.001215 O.BOL3637 0.0110575 0.944 0.489
19, 5.0 9.8 -Bs6 0.008460 0.013235 -0.004009 0.005886 ©.031466 0,000093 0.0011363 §.D136210 0.943 .48
2., 6.0 2.8 =743 0.021287 0.013451 -D.00b390 0.006676 $.031249 0.001276 0.0009107 0.0146009 0,944 0.489
e P 428 -70 0.040785  0.011478 -0.007371 0.008274 0.033980 O0.001896 0.0009105 0.0143476 D.943 o 489
224 Bof) 5.0 -645 0.053580 0.019857 -0.006258 0i008122 0.033543 0.001621 0.0006830 0.0152159 0.945 §.489
23, 6.0 68 -5.0 0.061880 0.010003 -0.008561 0.006228 0.033640 0.001649 0.0006830 0.0160568 D.944 D489
240 8.0 2.9 -9.% 0.028113 0.015428 -0.006503 0.006418 0.032069 0.001575 D.0D1T425 B.01866249 §.0AE 588
25. 8.0 1-0 -20.6 0.018097 €.015907 -0.005715 0.006559 0.031191 0.0018%9 0.0011425 0.0L64700 0.946 . 488
26, 8.0 G0 -10.8 0.009641 0.015455 ~0.004516 0.005865 0.030658 0.000639 0,00101445 0.0167131 D.946 D488

.,..
ONNG et

[
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TEST 310.0 RUN 24

ROTOR SCALE DATA * SROGRAM LA3S3D # 80DY AXES

Table IT ~ 26.

Rotor No, 3.

05/16/68 PAGEL3
TIME 907.07

3% FT. 0012 ROYOR VIOR & [/, / H{1.03(904 = 52
SHAFT AXES COBFFICIENTS, BASED DM ROTOR BLADE AREA ARD ROTOR YIP SPEGD
ALPHA ALPHA
L3 THEYA BHAFT CONRTROL oY CH CYR CHXB8 CHY (o] cp cPO V/OR Mi{l.0)(9D)
. v.0 9.0 +1a0 Q.011368 0.007943 -0.001043 -5.000773 0€.032879 0001505 O0.0016873 O0£.0090945 0.933 0.489
2e &.0 0.0 ~1.2 G.012140 0.009300 -D.001286 -0.000491 O0.0%6411 G.001551 0.001692F 0.0110084 0.994 D.505
= &.0 8.0 “is2 0.01%520 0.010082 -0.00134F -0.000403 O.057483 OQ.001584 O0.0017077 0a0I2§ﬂ?ﬂ'1“333“‘0731$'
be 0.0 8.0 -i.3 0.0k8T77 0.01124%0 -0.004123 -§.001098 0.0769%¢ 0.001568 0.00317319 0.0148077 1.093 0.52&
5. F.0 0.0 ~14% 0.018823 0,011155 -D.00G99)L -8.001192 0.074622 0.001378 O0.0017483 0.0139616 1.096 3.52%
B w0 2,0 ~Gib 0.0483Z0 D.011016 -D.00B0L4 -UL008ZEZ O.0T5720 0.0015083 O.00L30IT 0.0150879 1.699 D.s21-
Te F.0 %50 ~Bs2 0.000304 C.010871 ~0.004502 -6,001580 $.079922 0.000403 0.0005861 0.01781465 1.103 9.523
By .0 60 045 0.080959 0.010536 ~D.006727 ~0-000667 0.077742 -0.001045 -0.0D005963 0.02¥1573 1.131 D.522
- 9. &0 B.8  TUsd 0.091302 0.008%6 -UL.UUBTET -ULUBILIES G.0T43Z0 wﬂ{ﬂﬁl@S?“é@KﬂﬂIﬁ?$5”'ﬁaﬁfﬁﬁ@!@”l(ﬁ?ﬁ"‘0E$§?'“'“”
10. 2.8 6,6 =157 0.086063 0.009491 -6.007993 -D.0007FP9 Q.070420 -0.080896 ~0.0005982 0.0192796 1.0%8 0.516
i1, 2.0 T8 “Ie% 0.401785 0.010242 -0.008670 -9:000547 0.069761 ~G.0013251 *0»905316& $.0230%96 1,09 §.517
18s &8 L «2:3 U 071422 0011431 -D.BO780L ~B.B890477 C.UT0148 O.D05IZ C.0001197 o.0l9201e z,u$z‘-a.sxa--"*
13, 2.0 458 =246 0.080918 ©.0113%4 -0.0056349 81000157 0.0T18028 0.000988 8.D006D0% Deﬁl?Slki l-ﬂ?& 9,515
4. 2.8 3.0 =341 Q047802 0.010606 ~0.085277 09.000267 0.072380 0.003560 0.0008405 o, ﬁiéﬁﬁ?z 1~093 Q.Siﬁ
TiB, TEL.E 2.8 T =3i% 0.03¥E3 D.OTI%12 -0.00%838 -0.000128 O.079055  T.0018RI O.001325% G@ﬁfﬁlﬁ?ﬁ‘}"ﬁgﬁ”‘ﬁkﬁiﬁw””“
1. 2.0 158 ~247 0.025435 0.012599 -0.003789 ~9.006301 ©.068387 0.001V55 OC.0015691 0.03%58153 1,095 B.515
17 - gL ~&el 0.018300 0.012627 -D.003006 ~8.000077 Q.068954 ©.00193% Q.0015688 0.051%3719 L.0%9 ﬁeﬁlé
id. 2.0 ~5»6 ~he3 G.004032 C.01E306 -0,.0B2103F -~UL001267 0G.089510 O.001878 U.0015889 UL.0050419 1.0%6 O.515
i%. 10 L =30 001369 0.0112%92 -0.002549 ~8.808720 0.068814 0.0018%7%F §.0018131 0.0141458 1.0693 DQSEA
20, 1.0 2.0 =2:0 0.0623182 Q.QL1357 -0.004154 ~0.000039 O0.070348 0.001571 0.0013294 0.01530%6 1.@92 0.513
“2%. B L33 =Ei%  0.06%977 U.010397 -0.005233 -0.000623 O.071078 0.00071% 0&90&56%3'”G-ﬂ1710§2 Latign 0. 58%
22. 1.0 558 ~0+8 G.08982% O.009330 -0.007899 -0.008523 $.070838 -0.000%11 ~0.000848% §.0193109 1.09%2 0.512
23« 3.8 Hal 3.2 D.07¥412 0.010612 -0.008400 ~0,000698 0.0569008 -0.00039% -0.0001213 0.0200896 1.092 0.512
LN 2.0 Y =243 0.087550 C.0D8576 0008884 ~0.000860 0.069324 ~U.000%B1 ~0.0008074 O0.0Z08761 1.093 0.512
28. 5.0 ERY 3.5 U.09%419 U.011468 -D.00938% -0.000419% G.0074T& -0.000822 -0.0003651 0.024634% 1.095 D.512
26a %0 6.0 ~%43 B0.071418 OD.011365 -G.008729 ~0.000732 0.069936 (.000255 ~0.0001219 0.DI03935 1.098 05.512
2T. 4.8 4.0 =5¢% $.051358 U.013428 ~0.U07686 ©.000735 0.00%084 0.000809 O0.0D008095 0.019080% 1,095  §:812
28 L] 2.4 =Helr 0.03%3LF 0.013638 -0 005848 -0,004535 0.069E3% 0.00069¢ 0.0008546 O0.0E70388 1.09% 9.511
29, %ald §.8 ~be? C.G02L04 G.015327 -0.005345 -0.000060 0.067293 0.000912 $.0010938 0.0178818 L.09% 0.3511
3. 5.4 .4 ~T+% 0.000770 D.0159D04 ~D. 005155 -0,008348 {.067701 0.900583 O.0008545 P.0193%03 1.0B93 B.511
31. G.0 T8 ~8.9 0.001112 $.018485 ~0.006240 ~8:000418 C.008165 0.000815 0.00023563 0.0205879 1.094 8.311
32. 5.8 PN+ ~8s3 0.021137 D.017074 -0.007167 ~0-.000428 0.0668% 0.000732 4.0003869 0.0194306 1.09% 9.511
53, b0 1.9 ~848 §.008243 0.0817374 ~-0.BRS828 0.8 8% @.04T003 0.00038% G.UD03BTA  GLOLYSIAA 1.9Y3 g rtavl
35. 7.0 G0 =041 ~0.00G393 0.01953¢6 -D.00B506 —0-00002% G.066182 0.000622 -0.0001225 O§.0212060 1.093 0.510
35. £ 8.8 548 0.006%14 0.00Red9 -~3.0089%4 £-088207 0.088448 0.001508 0.0013497 0.0140974 1.095 0,510
sor the “llowing data point
ap avdfc £ 09 + .20
ALPHA -
P, THETA SHAFT E.ls blg
25 iy 7

[
pask

1
b bk et e e
MW O

1

1.4 3 1
Ladi SN SR

i;,\

-1.
~1.

-1

-1,

~1

~1.

-1

-k,
—l.

~-1.

PO NP

RPN SN PR N SN

o

.14
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