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SUMMARY

Tabulated body-surface pressure data for two monoplane-wing missile configura-
tions are presented and analyzed. The body of one configuration had a 3/1 elliptical
cross section along its entire length, and the other haa a blunted axisymmetric nose
which blended into a 3/1 elliptical midbody which blended into an axisymmetric base.
Body pressure data are presented fcr body-alone, body-tail, and body-wing-tail com-
binations. PFor the last combination, data are presented for tail-fin deflection
angles of 0° and 30° to simulate pitch, yaw, and roll control for both configura-
tions. The data generally cover angles of attack from =-5° to 25° and zngles of roll
from 0° to 90° at a Mach number of 2.50 and a Reynolds number of 6.56 x 106 per
meter.

Very consistent, systematic trends with angle of attack and angle of roll were
observed in the data, and very good symmetry was found at a roll angle of 0°. Body
pressures depended strongly on the local body cross-section shape, with very little
dependence on the upstream shape. Undeflected tail fins had only a small influence
on the pressures on the aft end of the body; however, deflected tail fins caused
large changes in the pressures.

INTRODUCTION

The continuing development of computational methods for predicting the aerody-
namics of missiles requires extensive experimental data to evaluate the accuracy and
reliability of these methods. Research in advanced missile concepts has shown that
nissiles with elliptical bodies have definite aerodynamic advantages over the more
conventional circular missile shape (ref. 1). For example, reference 1 has shown
that elliptical missiles provide a better match between longitudinal and directional
stability than exists for circular missiles. This research has led to interest in
developing computational methods applicable to noncircular missile shapes (ref. 2).

Recently an extensive wind-tunnel experiment (ref. 3) was conducted to obtain
force and moment data on a series of nine elliptical missile configurations to pro-~
vide a gystematic set of data for such configurations. For a more fundamental
assessment of the computational methods, however, detailed pressure distributions
were needed on missiles with noncircular bodies. Hence, the present study was under-
taken to provide these data.

Pressure models of two of the configurations of the reference 3 study were con-
structed and tested at the same flow conditions of the earlier force test. Of
special interest were the pressure distributions on these bodies for roll orienta-

tiong, since these wcild provide severe test cases for the computational methods.
Data were obtained for body-alone, body-tail, and body-wing-tail combinations.

In order to present these data in a convenient form to permit easy comparison
with computational methods, all pressure data in this paper are listed in tabular
form. Selected data have been plotted for illustration and discussion purposes.
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NOMENCLATURE

The measurements and calculations in this investigation were made in U.S. Custo-
mary Units. All values were converted to SI Units for presentation in this paper.

a ellipse semimajor axis
b ellipse semiminor axis
P, TP,
Cp pressure coefficient, ——a;—- (CP in computer tables)
L body length, 71.1 cm
P, local surface pressure
Po free-stream static pressure
dq free-stream dynamic pressure
X axial coordinate from body nose
a angle of attack, deg (ALPHA in computer tables)
0 polar coordinate angle, measured counterclockwise from top looking

upstream, deyg (THETA in computer tables)

¢ roll angle, positive for left wing up looking upstream, deg (PHI in
computer tables)

Deflections:

The following sketch illustrates the tail deflections used for pitch, yaw, and
roll. The arrows indicate the direction of the leading-edge deflection. Deflection
angles of 0° and 30° were tested. The sketch is drawn looking upstream.

~

Pitch Yaw Roll

MODELS

Drawings of the two models tested are shown in figures 1(a) and 1(b). The body
of one model had a pointed nose and a 3/1 elliptical cross sectior along the entire
length of the body (the same as body IX of ref. 3). The second body had a blunt nose
which blended into a 3/1 elliptical midbody which blended into a circular base (the
same as body V of ref. 3). The first body is identified in this paper as the sharp-
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- nogse body, and the second body is called the blunt-nose body. The body cross sec-

tions can be represented by an ellipse with the distribution of semimajor and semi-
minor axes given ia the following table:

Sharp-nose body Blunt-nose body

X/L a/L b/L X/L a/L b/L

0.0000 0.0000 0.0000 0.0900 0.0000 0.0000
.0100 .0071 .0024 .0216 .0217 .0217
.0200 .0118 .0039 .0258 .0222 .0219
.0250 .0140 .0047 .0799 .0337 .0257
.0500 .0234 .0078 .1340 .0452 .0287
.0750 .0314 .0105 .1881 .0564 .0311
.1000 .0388 .0129 .2423 .0673 .0332
.125% .0455 .0152 .2964 .0777 .0349
.150t .0518 .0173 .3505 .0875 .0365
.2000 .0633 0211 .4046 .0965 .0378
.2500 .0737 .0246 .4587 .1048 .0389
.3000 .0831 .0277 .5669 1177 .0405
.3500 .0915 .0305 .6210 .1220 .0410
.4000 -0991 .0330 .6481 .1233 .0412
.4500 .1059 .0353 .6800 -1237 .0412
.5000 .1118 .0373 .7000 .1229 .0413
.5750 .1188 .0396 .7292 .1190 .0418
.6000 -1206 .0402 .7500 .1166 .0421
.6250 .1221 .0407 .7833 .1093 .0431
.6500 .1231 .0410 .8000 .1066 .0435
.6800 . 1237 .0412 .8314 .0965 .0452
.7000 .1234 0411 .8500 .0945 .0458
.7292 .1221 .0407 .8716 .0867 .0476
.7500 -1213 .0404 .9000 .0813 .0492
.7833 .1188 .0396 .9250 .0748 .0514
.8000 .1180 .0393 .9500 .0687 .054¢0
.8314 .1146 .0382 .9750 .0635 .0567
.8500 .1139 .0380 1.0000 .0595 .0595
.8716 1113 .0371

.9000 1096 .0365

.9250 .1075 .0358

.9500 . 1056 .0352

.9750 .1039 .0346

1.0000 .1030 .0343

Both configurations had the same basic wing planform shape; however, the expcsed
planform areas were different because of the differences in body shape. Figure 1(c)
shows the basic wing planform shape and the approximate wing-body juncture location
of each configuration.

Both configurations used identical tail surfaces whose trailing edges were
mounted flush with the base of the model at £30° from the horizontal plane. The
root chords of the tail fins were leveled to match th 1local slope of the body.



Figure 1(d) shows the geometric characteristics of the tail fins. The tail spans of
the two configurations were slightly different because of their being mounted on
afterbodies of different shapes.

Both the wings and tails were removable to allow testing of various component
combinations. Filler plugs were used to provide a smooth body contour when the wings
and/or tails were removed. The tails could be manually deflected through 130° in
10° increments.

Some general geometric characteristics common to both confiqurations are listed
in the following table:

Body:
LeNgth, M ccceeeececnnosooansscavsnosssassnssasssessscscssssasasssvscsvensne 0.7112
Fineness ratio cceciiceceiocessccseanansssvscrsssosonscsasseanssssscsscsssssasnase 7.00
Maximum cross-section area, m? cessssseersesssnsnsssanasssssassssenscsvecs 0.008107
BaSE Ared, M ssveciesetssccccsasssssosacsasocssonossnsoasnsssassassnssasasscas 0.00562

Wing:
Leading-edge sweep, A@Q «cisvervecctsossssossasacssveorssssosascscsacsovsnsssscss 19,0
Trailing~edge sweep, g esscsccoavecnsascossnssosscssssssasvssscncsannssasnecssse 30.0

SPAN, M ceccacncccessrssossnsssssssnsossnasnsasnssssossssassssscsessosonnsecscsssnss 0.229

Dihedral angle, deg ..ccceoevsresssasssossscsssncsscsssascsansonsvsssoassossnsscesas 0

Tail:
Inboard leading-edge sweep, @G «.cesseesvsonssscacsassssssssssnsssnsscssssosass 45,0
Outboard leading~edge sweep, d€Qg .cicceevceerovresvssnscrsscsccssscnssnsesceansssss 14,0

Trailing-edge SWweep, Q@G csesvicetossservsvsrsssnnsonsnssasssss sassssnssnnvvsensas O
Inboard taper ratio cceiieeertereccinsecsacsscacsnseriossssssassnsacasss sessss 0.44
Outboard taper ratio «cierirreretetecrtecianessnevscsscssssssansansassassscasnes 0.75
Dihedral angle, deg c..sevvecrcceccsnsascnssnssensosssrosesosssnsssnsnnsessccsnsnss £30.0

Both bodies were instrumented with pressure orifices located at nine longitud-
inal stations. Figure 2 shows the axial locations of these stations. Body cross-
section shapes at each station are shown in figqure 3. Also shown in this figure is
the circumferential distribution of pressure orifices at each station, as indicated
by the location of the small tick marks. All orifices were the open ends of thin-
wall tubing embedded normal to and flush with the model surface. All tubing had an
outside diameter of 0.46 mm. Neither the wing nor tail surfaces were instrumented.
Figure 4 shows photographs of both configurations mounted in the wind tunnel.

TEST CONDITIONS AND APPARATUS

The test was conducted in the low Mach number test section of the Langley
Unitary Plan Wind Tunnel. This facility is a variable-pressure, continuous-flow
tunnel with an asymmetric sliding-block nozzle ahead of the test section that per-
mits continuous variation iw Mach number. The test section is approximately 2.1 m

long by 1.2 m square. A mcre complete description of this facility can be found in
reference 4.



The test was performed at the following nominal conditions:

Mach NUMDEY +ecvevencecsacnsnsnsassosssanscacssscanssasssssscasesosseasssssssnsssassss 2450
Stagnation temperature, K itocevestesscecsesassoscesosssssssasasssasssssnsssssncsss 339
Stagnation presSsure, KPa c...ceveceesccsscsesnsnessacassssssusssscscascsnsasensece 81.36
Reynolds nuMbEr, PEr MELEY ....ccescssaanscesncssccassosascscsavconcsssnsss 6.56 X 108

" These test conditions were chosen to match those of the test performed on the force
models published in reference 3. Also, grit was applied to the models in the same
manner as was done in reference 3 to induce boundary-layer transition. Grit consist-
ing of ASTM No. 35 sand particles was affixed to the nose, wing, and tail surfaces of
both configurations. These particles were spaced a nominal 0.14 cm apart and were
located 3.05 cm aft of the nose and 1.02 cm aft (streamwise) of the leading edges of
all wing and tail surfaces.

Model angle of attack was measured with an accelerometer mounted inside the
body. The measured angles of attack have been corrected for flow angsilarity in the
test section. Model roll orientations were obtained from a roll coupling attached
between the model sting and the angle of attack mechanism.

Body pressures were measured with gages connected to the osifice tubes by a
scanning-valve system located outside the tunnel. Approximately 4 m of tubing was
required to connect the model orifices to the gages. Because of the scanning nature
of the gages and the long lengths of tubing required, care was taken to ensure that
sufficient time was allowed for the pressure to settle for each orifice before
advancing to the next orifice. Reference pressures connected to the scanning valves
were used to provide gage calibrations for each test point. The rated accuracy of
the gages was +0.5 percent of the full-scale range. For the gages and test condi-
tions of this investigation, this range corresponds to an accuracy in pressure
coefficient of about +0.01.

The sharp-nose body contained 176 presssure orifices and the blunt-nose body
contained 180. All these orifices except two on the blunt-nose body (at X/L = 0.30,
§ = 255° and at X/L = 0.60, 6 = 180°) performed satisfactorily. The data from
these two orifices were obviously incorrect and thus have not been included in this
paper.

PRESENTATION OF DATA

Data were taken for body-alone, body-tail, and body-wing-tail configurations on
both mcdels at angles of attack from about ~5° to 25° and roll angles from 0° to 90°.
In addition, data at ¢ = 0° were obtained for tail-fin deflections of 0° and 30° to
simulate pitch, yaw, and roll control.

All pressure data have been reduced to pressure coefficient form and are listed
in tables 1 and 2. It should be noted from these tables that in many cases data for
the first six stations are not presented. The reason for this absence is that since
these stations were all well upstream of the junction of the wing leading edge with
the body (see fig. 2), the pressures at these stations were not affected by the
various wing and tail combinations and hence were not recorded for all combinations.
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The following table presents a ~ummary of the test conditions for which data
were recorded and whether the data were for all nine stations or for only the last
three.

pata for nominal «a, deg, of -
f1 e o Tail-fin b1
Configuration deg | deflection, (a) Table
deg 5{o]|5s {10|15]2 |25
Sharp-nose model
Body alone 0 * * * * * * * 1(a)
22.5 t |t + + +
45.0 t |t + + t
67.5 t |t + * *
90_0 * * [ ] * * [ ] [ ]
Body-tail 0 0 + + + t + + t 1(b)
22.5 t t |+t |t + t +
45.0 b 4 + 1+ + +
90.0 t
Body-wing-tail | 0 0 * x| & | = * * . 1(c)
22.5 * * * * *
45.0 * * * [ [ ]
67.5 [ ] * * * *
90.0 - * * * * »* *
0 b3 PO IO I IO O
0 €30 t t ]| t + +
0 d39 AN LN
Blunt-nose model
Body alone 0 * ) e |o . . o 2(a)
22_5 * * * [ ] [
45.0 L ] * [ ] »* *
67.5 ) o . * *
90.0 * * * * [ ] [ ] [ ]
Body-tail 0 0 4 t + + t + t 2(b)
22.5 0 + |+ + + t
45.0 0 + |+ + + t ‘
Body=-wing=-tail 0 0 t + t + + + + 2(c)
22.5 v |t * + +
45.°% 4 + L 4 L 4 4
67.5 + |+ * + +
90.0 * e |t + + +
0 b39 ¢ el e fr |t e |
0 €30 + t] ¢ |t + + *
0 d3¢ NI ENEEE

8An asterisk indicates data presented for all nine stations, and
a dagger indicates data presented for last three stations only.
Pitch deflection.
SYaw deflection.
dRoll deflection.



Selected data from tables 1 and 2 have been plotted in the appendix so that
interested readers can more easily inspect the longitudinal and circumferential
pressure distributions on the two models.

ANALYSIS OF DATA

Figures 5 to 9 contain summary plots to illustrate the effects of the various
test variables on the pressure distributions. This section of the paper contains an
analysis of the effects of these variables.

Ef fect of Body Shape

The differences in body shape between the two test models can be seen by exsmin-
ing the cross sections of these bodies shown in figure 3. The blunt-nose body was
almost circular near the front and aft ends, whereas the sharp-nose body was a
3/1 ellipse along its entire length. In the midbody region, however, the two bodies
were similar in cross-section shape.

The differences in pressure distributions resulting from these two body shapes
are shown in fiqure 5 for X/L values of 0.10, 0.60, and 0.95 for an angle of attack
of 20° and a roll angle of 0°. The different cross-section shapes of these two
bodies near the front and aft ends have a strong influence on the pressure distribu-
tions in these regions. However, near the midbodies (fig. 5(b)), where the cross
sections were similar, the pressure distributions are almost identical. This result
indicates that the pressures strongly depend on the local cross-section shape with
very little dependence on the upstream body shape.

Since the nose shape had little effect downstream of the nose region, the
effects of the remaining test variables will be analyzed from data taken on the
sharp-nose body only.

Effect of Angle of Attack

The effect of angle of attack is illugtrated in fiqure 6. This figure contains
data for the sharp-nose body at X/L = 0.60 and ¢ = 0°. As would be expected,
increasing the angle of attack results in a systematic increase in pressure coeffi-
cient on the windward side of the body and a systematic decrease on the leeward side.

Since all data in figure 6 are for a roll angle of 0°, right-left flow symmetry
should exist. Examination of this figure reveals that there is extremely good symme-
try in the data, which is an indication of the good accuracy of the measurements.

Effect of Roll Angle

The effect of roll angle on the pressure distributions for the sharp-nose body
at X/L = 0.60 and a 20° angle of attack is shown in figqure 7 for roll angles of 0°
to 90°. The increasing slope of the pressure distribution curves with increasing
roll angle is caused by the more streamlined cross=-section profile being exposed to
the flow as the body is rolled from 0° to 90°. As can be seen from the peak pres-



sures, the stagnation point on the windward side of the body moves from the minor
axis (8 = 180°) to the major axis (O = 270°) as the roll angle progresses from 0°
to 90°.

Effect of Fins

The pressures on the aft end of the bodie. can be influenced by the presence
of the fins. This effect on the pressure distributions can be observed at the
X/L = 0.95 station with and without fins. Figure 8 shows these pressures for the
sharp-nose model at ¢ = 2° and a = 20° for body-alone, body-tail, and body-wing-
tail configurations. All fins were undeflected. Adding the tails to the body causes
small changes in pressure on the windward surface and on the outboard regions of the
leeward surface. Adding the wings to the body-tail combination has little additional
effect on either surface except in outboard regions. The leeward pressures in the
inboard region and the windward pressures near the stagnation point are rirtually
identical for all three combinations.

Effect of Tail-Fin Deflections

The effect of several tail-fin deflections on the pressure distributions for the
sharp-nose body-wing-tail configuration at X/L = 0.95, ¢ = 0°, and a = 20° is
shown in figure 9. Pressure coefficients for pitch, yaw, and roll control deflec-
tions are shown along with those for the undeflected fins. Very large tail-fin-
deflection effects can be seen for all three control settings. These are in contrast
to the small effects found by adding the undeflected tails to the body-alone configu-
ration as described in the previous section. Tail-fin deflections have very little
effect, however, on the leeward pressures.

CONCLUSIONS

A wind tunnel investigation has been performed at Mach 2.50 to obtain detailed
body pressure data on two monoplane-wing missile confi arations. Test variables
included angle of attack, angle of roll, body shape, wing and tail fins, and tail-fin
deflections. Based on an analysis of selected data, the following conclusions are
drawn:

1. Very consistent, systematic trends were observed in the data with changes in
angle of attack and in angle of recll, and very good symmetry was found at a
roll angle of 0°.

2. Body pressures depended strongly on the local body cross-section shape, with
very li.ttle dependence on the upstream shape.

3. Undeflected fins had only a small influence on the pressures on the aft end
of the body:; however, tail-fin deflections caused large changes in the
pressures.

Langley Research Center

National Aeronautics and Space Administration
Hampton, VA 23665

July 19, i283
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This appendix contains plots of selected data from the tabulated results so that
interested readers can more easily inspect the longitudinal and civcumferential pres-
sure distributions on the two configurations.
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PLOTS OF SELECTED DATA

Each plot shows the variation of pres-

sure coefficient around the circumference of the body at a specific longitudinal

station for several angles of attack.
25 percent of the total amount contained in the tables.

rizes the test conditions of the plotted data.

The volume of plotted data represents about
The following chart summa-

&, Tail-fin
Figure|Body shape|Configuration X/L deg deflection, deg

A1l Sharp nose Body alone 0.60, 0.95 0

A2 22.5

A3 45.0

A4 67.5

AS 90.0

A6 Body-tail 0.95 0, 22.5, 45.0 0
A7 Body-wing-tail 0.10, 0.95 0

A8 22.5

-\ 45.0
A10 67.5

A1l 90.0
A12 \ 0.95 0 230
aA13 Blunt nose Body alone 0.10, 0.60, 0.95 0

A14 22.5

ats 45.90

A16 67.5

A17 90.0

A18 Body=-tail 0.95 0, 22.5, 45.0 0
A19 Body-wing-tail .95 0, 22.5, 45.0, 0

©7.5, 90.0
A20 L Body-wing-tail .95 0 a3p

8peflections for pitch, yaw, and roll.
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Figure A1.- Body-alone pressure distributions. Sharp-nose brdy; ¢ = 0°.
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Figure A2.- Body-alone pressure distributions. Sharp-nose body; ¢ = 22.5°,
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body; no tail deflections;

X/L = 0.95.
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Figure A6.- Body pressure distributions for body-tail configuration. Sharp-nose
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Sharp-nose body; no tail deflections; ¢ = 0°.
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Figure A8.~ Body pressure distributions for body-wing-tail configuraticn.
Sharp-nose body; no tail deflections; ¢ = 22.5°.
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Figure A9.- Body pressure distributions for body-wing-~tail configuration.
Sharp-nose body; no tail deflections; ¢ = 45.0°.
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Pigure A10.- Body pressure distributions for body-wing-tail configuration.
Sharp-nose body; no tail deflections; ¢ = 67.5°.
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Figure A11.- Body pressure distributions for body-wing-tail configuration.
Sharp-nose body; no tail deflections; ¢ = 90.0°.
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Figure A13.- Body-alone pressure distributions. Blunt-nose body; ¢ = 0°.
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Figure A18.- Body pressure distributions for body-tail configaration. Blunt-nose
body; no tail deflections; X/L = 0.95.
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Figure A19.- Body pressure distributions for body-wing-tail configuration.
Blunt-nose body; no tail deflections; X/L = 0.95.
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Figure A20.- Body pressure distributions for body-wing <ail configuration.
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280
205
290
300
315
33¢
335

THETA
DEG

25
30
5
60
70
75

85

90

95
100
105
110
120
13%
150
155
160
205
210
225
2+0
250
255
260
263
270
275
28¢
285
290
300
315
330
335

ORIGINAL PAGE
OF POOR QUALITY

TABLE 1.~ PRESSURE COEFFICIENTS FOR SHARP-NOSE MODEL

0.10
132

+153
*149
<164
«103
«032
=010

<016

«019

«013
«008
063
«107
+158
«168

+140

L))
«077
<110
122
JA110
077

«0b6

2063

0064
075
«115
<131
112
077

2068

0.20

+105

+110
o110
olle
«063
« 000
006

008

012

«007
~.005
-+005

2054

=139

.112

«107

<068
. 053
.078
«090
«075
« 000

« 045

» 063

-065
+052
«073
<086
<073
«050

« 046

(a) Body-alone cc.

ALPHA = =4,77,

0.30 0.40
<091 2072
.089
«109
«004 071
092
«100 072
+091
077 «050
+028 =.005
-.022 -e034
=+015
-.005 =013
.000
«007 -.004
+009
+010
<010 002
«007
012
«003 =-+001
«001
-.000 -.010
~«018
-.026 -.037
+023 -+005
082 056
«1035
«095 073
«093
«093 «079
«093
+098

ALPHA » =~,01,

0.30 0.40
032 023
«031
«055
037 .021
«03%
066 025
«062
«052 «035
+069 «040
«053 2034
004
+061 .028
«038
«038 025
037
2035
#0356 024
2033
038
+033 025
«037
036 «028
042
051 .033
062 «039
«059 «037
«059
<042 027
«036
«035 «030
«033
.037

PHL 0.0,

CP AY X/L»
0.50

<066

«060
«050
+028
=-.028
=040
-.009

-.007

=004

~+005
-.018
-.048
=+034
028
+056

062

PHI = 0.0,

CP AT X/ Ls®
0.50

016

«015
«021
023
022
018
«023

0lé

«015

.018
«017
021
024
+021
018

«015

guration
800Y ALDNE
0.60 0.70
060 «012
066
« 045
«040 +«008
061
«060 =.008
021
~.007 ~.057
-.056
=.055 =«076&
-.035
-.0206 -e037
-.019
=015 -+030
=e0l4
=012
-.012 -.029
-.011
=s012
=+014 =.033
-.019
-.025% ~«044
=e034
-.058 ~.074
=+0060
-.010 -e061
«021
«031 =010
«036
«040 «008
042
+062
800Y ALONE
0.60 0.70
«009 =021
+005
+0006
002 -.026
«006
+010 =027
«000
«002 =.031
«002
<002 «.030
«003
«003 ~.018
«005
+005 -+020
«006
« 004
006 =015
«006
007
007 -.019
« 0095
,004 ~.026
«00%
«003 -.032
2002
«001 =.030
«002
«002 -.028
«001
«002 =023
«003
«002

0.85

=012

~.016
~.068
-+083
~«07¢
=040

=203%

-.037

- 035
-+ 040
=069
=+ 084
=042

-s018

=.034
=.0306
~e 026
-.026
-.033
~.033

~e034

~.035
~+033
-.029
-.028
~+033
-+ 035

0.95
=015

-.015%
-.016

~.057
-.003
~e067
~+052
=.052

-a023
-e02¢

-.02¢6

-.026
-.021

~+052
=-+050
~o047
~e0063
-.058

-«d17
-.018

0.95
-e031

-+031
=030

=016
=.012
-.011
-.015
-.019

-.030
=+033

=031

~.031
-.028

-.018
-.014
=-.013
-+013
~.016

=e029
~e034

335



«029
-+ 001
.017
+091
150
<160

125

.120

.12?
160
sl
«100
«022
.00}

«010

-.021
-.073
-.083
+ 0464
«177
.217

«210

«20%

210
215
«156
2057
-s0T)
-e075

=+ 041

-«001
-.012
-.011
« 040
104
112

« 099

« 096

095

« 099

<089

040

=-.017
-.017
-.002

-, 037
~+09¢
=-e112
-.017
<118
+181

*182

«183

.181
176
096
-.015
-+110
=+093

~.025

TASLE 1.~ Continued

(a) Continued

ALPHA = 4,99,
0.30 Q.40
-,004 ~+009
-.006
<021
~.003 =015
-.013
~.007 -.025%
-.028
-.036 -+050
-018 -+019
«070 <061
.085%
087 « 069
-086
«08A «070
«089
+088
+088 .070
<087
« 002
«087 +072
«090
+087 071
<086
0062 «038
«012 ~+018
-e027 -s063
-.010
-.01%5 -.023
-.012
-«006 =+005
-+005
«002

ALPHA = 10,02,

0.30 0.40
-.029 -e032
-.031
-+006
-.035 ~s063
-s112
-.0906 -.115
-ellé
-el2& -115
-.052 =093

0068 .029

121

160 «116

146

+150 *130

150

169

«150 136

«151

«1%5

152 129

«152

143 «113

125

039 022
-.059 -.091
-.103 -+108
~.082
=105 =113
-.113
~.030 ~s024
-.032
-e023

PHI » 0.0,

CP AT x/Le
0.50

-+013

=017
=+023
=«05%8
=a043
«017
058

«056

«058

+059
+051
#0112
=e0951
=+060
~-.027

~.017

PHI = 0.0

CP AT X/Le
0.50

-«032

=.039
~e114
=111
=115
»00%
«101

2114

«123

121
2099
~.002
-.120
~.119
-.122

=.039

800Y ALONE
060 0.70
-e0i2 ~e037
-.019
-. 013
-.025 .02
-.025
~s026 ~. 054
-.069
-.07 - 094
-.072
-+01% ~.070
wol?
+ 329 -.007
«00&
«0l%
061
+039 +007
«03s
.028 -.012
«016
-.018 -.074
-.076
-+ 066 -.087
-.044
~.03¢ -.053
-.029
-.024 ~e061
=021
-.022
8900Y ALONE
0.60 De70
-.030 =055
-.037
-.037
-.065 -.066
-e120
=-e111 EEPL))
-.116
=ell2 -.120
-.122
-.032 -.091
+040
069 027
083
+093 +055
097
<099
« 097 «0s7
«103
«101
«095 .0%8
-083
«070 023
2041
-.034 =090
-e12)
=.111 -.110
=116
-.128 -e163
~e135
- 047 =064
=061
-+ 040

ORIGINAL pj: - -
Wl
OF POOR QuALiTY

085

-s 04l

-+038
-.053
«.080
=s097
=043
-.017

-.008

=020
=e 044
-2 095
-+ 084
-+ 047

-.039

0.85%
-.050

-.071
-+110
-.109
-.121
=.019

021

+ 036

<022
-e019
-.121
-.112
-eil?
-.070

0e95
-«028

-.027
-2027

-.0065
~.061
~«050
-.071
~.080

~.018
~.018

-.017

-.016
-.015

-.070
-e078
~e 0060
-e001
-.063

-.025
-. 024

0.95
-+053

-.059
~.0063

=094
- 095
-.088
-+101
-.0060

025
<024

024

.028
<028

-.062
~-.108
-e095
-100
-. 094

=+000
=.060
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THETA
DEG

25

&5
60
10
3

85
90

100
105
110
120
135
150
155
160
205
210
225
240
250
255
260
265
270
275
280
285
290
300
31
330
335

0.10
-.05%5

-.085
~+133
-.133
«009
«202
« 300

«306

«30¢

+305
299
163
022
-.122
-.133

~.126

0.10

=.079

=e106
~el56
~«153
-.018
230
392

+415

+420

~4le
396
175
~+007
=149
=155

-+ 150

0.20

-.052

=el64b
~.138
~.148
~.0%3
«133
252

. 207

272

+208
265
«101
~e 049
-+13%0
-el42

~el145

~sl61
-e155
“+1064
=075
-159
« 340

377

+389

«375
+331
o116
-.073
-+1065
-«160

-.161

TABLE t.- Continued

(a) Continued

ALPHA = 15,02,

0.30

=«05¢
~.056

=-.027
“.167
~«156
~el24
~.146
-el53
=075
«085
«177
»215
230
269
252

+25%
256
258

o257
0248
«237
«220
«181
2066
~.089
135
-s112
~e143
~a158
-e157
=001

~+048

0. 40

=057

=a140
-el42
~s 140
~e114
<039
181

211

«22%

213
184
+032
~s+11%
~e133
~el63

~s139

ALPHA o 20,00,

0.40

-.093

-elb4
=156
~el54
-.128
059
261

«313

«337

326
273
035
-.129
=el4b
-el56

-s148

PHI = 0.0,

CP AT X/L=
0.50

o004

~ol49
~sl36
-el33
~e135
014
+160

<193

«20%

«197
«158
«004
=.143
-el62
-.152

-s1586

PHI » 0.0,

CP AT x/L=
c.50

-.103

~.164
=el63
~ele?
~a143
036
236

.207

304

292
233
022
=«152
-.159
=159

-.172

B800Y ALONE
0.60 0.70
=060 -.091
-.071
-,0083
-e146 -s149
-.137
-.128 -e153
~-.140
-»135 “slbt
- 142
-.022 -.007
-001
126 075
«149
«108 «120
o175
177
174 o161
<182
179
172 «128
154
131 076
086
~.025 -.002
=168
-.133 -el4l
~.138
-.151 -Jl56
-e182
~+145 =.150
=.090
-.076
BOOY ALONE
0.60 0,70
~.095 -e125
=ell2
=133
-.165 -+169
~ele?
-e135 “el07
~+1%3
~el67 -e156
=151
=+004 -.071
o131
196 139
«230
257 «201
270
#2760
272 233
+280
275
202 +213
236
»201 +139
136
-.007 -.065%
=.183
-.143 -e153
=152
~a159 =169
~e163
~+165% -el72
-e162
~e119

ORIGINAL PAGE IS
OF POOR QUALITY

0.85
-+ 095

-e130
~.132
~el24
=.116
«026
083

+104

182
-02%
-e122
=-.128
-s133
~e137

0.8%

=126

~e156
-o149
=139
-.099
«083
«158

187

«158
<083
-.107
o164
-+148

=156

0.95
~.00¢

~+110
~e120

=117
-ells
-s108
~ellb
-.028

+091
«088

092

#091
092

=031
-el21
-el12
=ell6
-.117

=119
-+113

~el34
~e133
~.125
~.101

2015

«170
»167

172

170
170

«0113
~.100
-+130
-e130
“e137

-+151
=el48

335



ORIGINAL PAGE (3

TABLE 1.~ Continued OF POOR QUALITY

(a) Continued

ALPHA o 24,99, PHI = 0.0, 800Y ALONE
CP AT X/t IHETA
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.85 0.95 DEG
-.105 =113 -3t 24 ~el24 -.133 ~.118 “e149 -e165 ~el52 (]
-.133 -.137 25
-e159 30
-.106 -e150 =161 &%
-e112 -.171 -+161 ~.169 -e169 -.172 =177 -a1l61 60
-.178 “s154 T0
~«169 -e163 ~«140 -.162 -.150 a4l =175 =e161 3
~.169 -.165 ~¢150 80
~s163 -1t ~a173 ~elb4 -.158 =-.158 -s1067 =s151 ~148 85
-+ 040 =+ 090 -+097 o131 =elb5 -s151 =el39 90
«299 «103 134 083 +065 « 020 =e047 -.075 -.079 95
«307 192 067 100
490 «430 .389 352 326 278 216 154 105
o626 325 110
»539 o491 o400 531 +401 «363 302 249 20
74 +381 +269 133
« 264 150
<68} «390 155
552 =512 004 « 409 ah20 386 363 «20% «2069 180
«485 « 398 205
«268 210
479 +388 «270 225
561 «492 ohbh I LX] 405 «370 <97 251 240
43% «329 250
«498 «e26 «395 <368 326 <284 219 «155 255
313 =198 « 004 260
190 160 «109 «081 «052 «01¢ -eJ39 -.085 ~+081 265
-«032 -+ 000 ~e117 ~e133 -e152 -e166 ~a165 270
-.1063 176 -.154 ~e156 -.172 -.15% =165 - 117 ~.152 275
~.129 -e104 “+156 200
=167 ~+169 -.166 ~es168 -.170 o163 ~178 -es161 285
=179 =171 290
~.160 -e172 ~+180 ~s153 =179 -.172 -+180 -.163 300
-.172 ~elb2 ~.161 315
-.165 330
-.129% ~slbb 33%
ALPHA = 4,96, PHI = 22,55 BODY ALONE
CP AT X/i= THETA
0.10 0.20 0.30 0,40 0.50 0.060 0.70 0.8% 0.95 11}
-.037 -+ 042 ~e028 ]
25
-.028 30
- 028 45
~.039 ~.037 60
70
- 068 =068 15
~e045 80
=s075 - 069 -+ 050 as
-«040 90
-,081 ~.081 -.057 95
~e067 100
-.018 -.055 105
110
-0 003 - 026 120
=021 13%
=021 150
155
+011 -.011 =+0106 180
205
-.015 210
-+ 016 22%
«009 -.016 240
250
-.004 =035 255
-+ 037 260
-.0%3 -« 094 ~.078 26%
-.087 270
=.084 ~.008 -e067 275
=« 068 280
~.053 -s 067 20%
290
-.061 -e 040 300
-s027 315
-«030 330
335

45
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TABLE 1.- Continued

(a) Continued

ALPHA & 9.02, PHI « 22,5, BODY ALONE

CP AT X/L»
0.10 0.20 0.30 0440 0.50 0.60 0.70

~+055

~.061
~.127
~el10
~«120
~+007

+032

059

063
«0&3
-s05:
~e134
-al42
-+092

ALPHL o 14.95, PHI o 22.5, 800Y ALONE

CP AT X/Le
0.10 0.20 0.30 Qe b0 ©0.50 0.00 0.70

~-. 086

-.103
~e135
~e1l19
~al26
026
.083

128

+138
o110
~e02%
=151
-.159
=104

- 059

=008
~s111
~a085
~.088
-. Dbb

«002

. 020

. 028
-+ 000
-2102
~.128
~+148
~e 072

0.85%
~. 086

~+107
~«106
-+ 094
-.096
~+014

051

«0%90

« 093
0506
~e0083
-.138
~.163
~+152

0.95
=054

~2055
-+059

=s 008
=061
-e061
~e 007
-.081

»013
+019%

«022

«027
«027

~a037
-e105
-e118
~.120
=134

-+058
~+056

0.95
~. 089

~+095
-.100

-+081
- 077
~e07%
~.Q78
- 069

«065
+«068

«076

.087
« 089

007
-. 004
~+130
=.137
~a147

=el6?
-e125

ORIGINAL PACE ¥
OF POOR QUALITY



0.10

.10

Q.20

0.2¢

ALPHA = 19.96,

0.30

ALPHA » 24,94,

0.30

TABLE 1.~ Continued

(a) Continued
PHI = 22.5, 80DY ALQONE

CP AT x/7L»
0.4C 0.50 0,60 0.70

=s168

=137
~.137
-e1l23
-e123

067

o147

212

232
194
+015
~elbb
o172

=.181

PHI o 22,5, B80DY ALONE

CP AT xiLs
040 Q.50 0+060 O 70

-el72

=el49
=10
=el26
-s1l4
o119
0224

<30

339
292
063
- 179
~218¢4
~.107

-.13%
=115
-.100
-.105

«026

.112

167

«173
.129
-.053
=e157
-.167
-.173

0485

~.158

-.151
-.125
~s100
-.110
074
«185

«259

273
216
<015
-e173
=178
~e179

0.95
=ol4b

~«l48
~e140

~e10%
-.087
~+087
=088
~e062

133
«138

152

<108
171

«067
~.051
~el648
~+155
=el62

~el75
=176

0.95
~elb?

~e179
~el74

-+120
-+090
~+089
=092
-+007

+218
0224

«243

259
«269

o138
-+010
-v161
-e177
-e181

~e18¢
=189

ORIGINAL PACE T
OF POOR QUALITY

335

47



ORIGINAL ™50 07

TABLE 1.- Continued OF POOR QUALJ I'Y

48

ALPHA * 4,79, PHI » 45,0, 800Y ALONE
CP AT /L THETA
0.20 0.30 0.40 0.50 0.60 0,70 0.85 0.95 DEG
~s036 o042 -.031 [
2%
=.030 30
-.030 [}]
-.035 ~. 038 60
70
-.039 -+039 75
-.027 60
-.05¢ -« 056 ~.040 85
-.032 90
~.076 <. 059 -.038 95
=-.051 100
-.029 -.063 105
no
-e01% ~.038 120
4031 135
~-+030 150
155
.22 -.019 -.023 180
2065
=020 210
-.019 225
+00% -« 017 240
250
~.001 -.028 295
-.039 260
-.030 -+ 0069 -4061 265
=064 270
-.065 -.072 -.057 273
=.051 280
=.050 =-.039 203
290
=+040 -.039 300
-.029 315
-.033 130
335
ALPHE » 9,78, PHI s 45,0, BODY ALONE
CP AT X/L» THETA
0.20 030 De40 0.50 0460 0,70 0.8% 0.65 DEG
-.05¢ «058 =.052 0
2%
~-.0%3 30
~.056 [3]
~.052 -+ 060 60
70
~e071 =.081 15
-+050 80
-.003 =064 -.039 85
-.0306 90
-s09% -.062 -+040 95
4060 100
-.036 -.070 109
110
001 -e 025 120
=012 13%
-,008 150
155
«035 «007 4003 180
209
2011 210
#0115 22%
«050 «019 260
250
«068 =009 255
=.013 260
=+008 =.065 -2 000 265
-.135 270
~e140 =e163 -s135 275
“albl 200
=.131 =.169 28%
290
-e071 -.065 300
-.056 ns
-.057 330
33%

(a) Continued



TABLE 1.- Continued ORIGINAL £ % E*’-J'

OF POOR QUALITY

(a) Continued

ALPHA *» 14,80, PRI » 45,00 900Y ALONE

CP AT x/L» THETA
0.10 0.20 0.30 0.40 0.50 0. 060 0.70 0.685 0.95 0EG
-.092 -»092 =-.101 0
23

~:095 30

=.090 45

~a084 =001 60
T0

~e108 -+ 093 75
=055 80

~+0%0 =073 ~s055 a5
=e082 90

- 001 -+ 087 - 049 95
=071 100

=.031 -s062 105
110

027 «001 120
021 138

«028 150

155

+ 082 «051 041 180
20%

«057 210

+065 225

«115 075 240
250

«117 0067 255
041 260

«040 - 028 =s026 265
~e148 270

~s156 =+159 =159 275
=+163 200

-e159 =s106% 205
290

=2 147 - 148 300
=~+153 315

=elé43 330

335

ALPHA o 19,76, PHI o 45.0, 800Y ALONE

CP AT X/Le THETA

0.10 0.20 0.30 0.40 0,50 0.60 0.70 0.85 0495 11

~.168 ~elé} ~al54 0

25

o165 30

-e159 45

~.120 ~.137 60

T0

=11t =102 75

=+090 80

=-.097 -+083 =077 85

=:054 90

=093 -a 074 =s0506 95

-.000 100

~.011 ~e 043 105

110

064 «039 120

007 135

078 10

158

0145 «108 «100 180

205

119 210

+133 225

196 o167 260

250

«205 PRI 255

o112 260

«105 2025 + 020 265

~el45 270

=-.156 - 177 -e176 275

-s178 260

-.170 -s178 203

290

“.173 ~a173 300

=:179 315

=+181 330

335

49



50

300
315
330
335

335

TABLE 1.- Continued

(a) Continued

ALPHA = 24,78, Phl 65,0, BOOY ALONE

CP AY X/L=»
0.10 0.20 0.30 0,40 0.50 0.60 0.70

=elbb

=.170
-e132
~«101
~.092
011
112

219

293
«307
«186
-e155
-.183
-.180

ALPHS = 4,061, PHI = 67.9, 8007 ALONE

CP AT x/L»
0.10 0,20 0.30 0.40 0.590 0.60 0.70

=+033

=033
~+035
~«038
=+05%
=-+033
~.024

-.010

=»005
=+ 0006
=015
-«039
~:037

=034

G.85
-2155

~e 165
=+150
~«102
—.08%
-« 017

.085

117

+236
«235
«091
-180
-a177

“e176

0.85

~e 042

~e 0l
~+036
~.032
=-.038
~+ 060

~e 045

~.029

-s026
-e02%
-.038
~a045
- 037

-.037

Q.95
~elbb

-.177
-.178

=«150
-«107
-.00¢
-.086
-.078

o126
»140

+170

0194
«215

.200
097
~+130
~.18¢
-.185

-a182
~.188

0.95
-+035

~e034
~.036

~.021
=021
-.023
~.023
-«030

-e038
-«037

~e 029

-2 027
-.02%

=-+023
-.028
~. 040
=-.031
-+ 02%

=+0131
=4037

ORIGINAL PAGE {§
OF POOR QUALITY



THETA
DEG

25
30
45
60
10
15
80
L]
90

100
105
110
120
135
150
155
1080
205
210
225
2640
25¢
255
260
265
270
275
280
285
290
300
319%
330
335

TABLE 1.- Continued

(a) Continued

ALPHA o 9,62, PHI = 87,5, 800Y ALDNE

CP AY X/Ls
0.10 0.20 0.30 0.40 0.50 0.60 0.70

-.049

~e045
~e047
=+058
=+ 064
=056
=032

«019
027
«020
-.071
~.073

~.057

ALPHA = 14,61, PHI = 67,5, 800Y ALONE

CP AY x/L=
0.10 0.20 0.30 0,40 0.50 0.60 0.70

-.079

-.072
-.072
=+065
=+ 065
“e075
=:035

<017

«+059
«0083
« 082
=:0066
~«105
=109

ORIGINAL
OF POOR QUALITY

0.85

-«056

=.057
=057
=049
=043
-+ 087

~+053

=-.023

=«005

«002
-.024%
=+092
=.079

=+053

- 085
=e07¢
=.001
~e 055
-«098

=058

-« 006

028
2065
«021
=sll8
-el22
=115

0.95
-.052

~.053
~.057

~.03¢9
~.033
-.028
=028
=.0131

=, 041
~.036

- 024

~.017
=+010

«001
~.022
~.0082
-.092
-.087

~.082
=.057

0.95
-.08¢%

-.001
-.091

~.058
=-.055%
-e043
~.037
-.038

~.035
. 026

-«010

« 006
«016

« 051
026
=072
=+130
~elbd

=.109
=-.101

e
YV

o
ot

335

51
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TABLE 1.~ Continued

(a) Continued

ALPHA » 19.63» PHI e 67,5, 800Y ALONE

CP AT /L.
0.10 2.20 0.30 0.40 0.50 0.60 0.70

=135

-.107
-.092
-.080
-.077
-.082
~.028

04t

e112
«1%3
o164
~ 066
-.110C
~.129

ALPHA o 24,81, PHT = 67,5 800Y ALONE

CP AT Xx/tL»
0.10 0.20 0.30 060 0.50 0.60 d.70

o147

el
cel26
=-e119
=091
“s079

=.012

1084

173
+234
201
-, 017
~e108
“s133

ORIGINAL
OF POOR QUALITY

0.85 0.95%
-+133 s l64
=e1%0
~o 142
-.117
-.096¢
-+Q92
~.083 ~.085
=050
-.071 -.089
-s 003
-.10%
-o D44
~.017
-+ 004
022 +019
038
«085
0
.107
117
.088 «093
-.030
~+105 =121
-.156
~s135
-.137
-s152
-.158
N.85 0493
-elbé -v155
-.157
el63
~e13)
~e119
~.108
“.115 ~a112
-.108
=112 --118
-el2%
-+101
“e 026
.010
<027
«058 2 05¢
081
+104
«133
180
196
3169 177
026
=.0006 -+100
“.148
-.138
~.162
-¢160
=165

PRI

AL, 2

..



0.10
.058

«08%
« 091
«153
«188
162
«100

.073

«063

058
. 061
0746
2079
«.C70
«057

«0586

079
«070
103
«118
«108
077

«065

« 065

<066
076
«118
.132
«109
073

+ 065

0420
+ 040

048
2063
el16
o145
118
.07

« 095

042
041
<040
2048
045
«037

2037

0.20
« 061

-

045
« 050
073
«08¢
075
» 060

« 040
«040

.68
«055
«076
.08%
« 069
« 047

» 042

TABLE 1.- Continued

(a) Continued

ALPHA & =4,97,

0.30

«031
«030

2054
+039
<060
«054
+057
« 084
«115
087
006
054
068
L1s
04l

2038
037
032

«030
«071
2033
«030
«031
«031
<034
+036
o063
«032
«029
«030
«030

+03%

ALPHA =

0.40

«023

«022
<030
+059
<070
061
03¢

027

«02%

021
«020
«018
«016
021
«019

«026

=53

0.40
022

«017
2022
029
«033
.02¢
026

«021

0025

026
«030
0037
<040
030
025

«028

PHI. v 90.0,

CP AT YiLe
2,50

«016

<018
«027
<066
050
o003
032

«019

«013

«013
2010
«007
«007
«009
«010

«012

PHI « 90,0,

CP AT X/Ls
0.50

«01%

«013

«018
«019
«025
0268
«023
«018

016

ORIGINAL PAGE {4
OF POOR QUALITY

800DY ALONE
0.60 0.70
« 000 -+023
«004
006
«00¢ =.021
2011
2016 =021
«010
«018 =022
«02¢4
«018 =021
<011
+008 -.013
« 009
«005 =.020
«002
+001
+000 =.020
«002
«001
=.001 =.0206
=005
~. 000 -.033
- 9
=.007 -e034
~.007
~.007 -«030
~+004
=, 004 =.032
=204
=+002 o026
=.000
=001
BOJOY ALONE
0.60 0.70
«010 -e020
+004
005
+001 -.023
#0035
«009 -.020
-«000
=000 «.032
=003
=004 ~.033
=.003
=004 -e022
-.002
~+002 ~e024
-s002
-.002
=+001 =.010
+ 006
«00%
«00% =019
+004
+0Ce -4025
«00%
«005 -+030
«C0%
«C03 -.027
«00>
«004 =.025
«003
003 -.020
<006
«002

0.85

~«030

=~.033
~s034
- 02+
-e027
=+031
=.033

-.038

-. 065
-« 040
~+028
=e028
~-.0386
=042

~.03¢
~e0306
-.02%
=029
=036
=+036

=e(35

=et3t
=03
=.02%
-s02'
~e 032

~:036

0.95
-.035

-e034
“«033

=017
=.Cl4
-+011
=019
=.019

=e03¢
=037

-.037

=.02¢
~e038

~.019
=e01%
- 012
=014
~0186

-«039
~o 39

0.95
=s03]

=031
-.033

-.017
=s014
~.012
«e01€
-4023

-¢035
=032

=+ 034

=.032
030

~e019
=s014
<013
113
GS

=-,029
-:033



54

THETA
0EG

335

0.10

+«05¢6

«072
=0.13
.73
«0c2
+ 065
«056

« 056

« 054

20064
089
1mn
+200
160
- 039

~0e7

0.10

«04b

057
032
«033
026
«031
.035

+039

et 13

<072
o117
256
+303
237
117

2073

0.20

«033

«033
«034
« 040
LY
« 040
«042

« 034

« 038

«0e7
062
+119
=164
«108
« 056

« 040

0.20

029

019
<017
+0l6
«015
«015
<026

=020

+035

«0%5
«090
19
235
179
+383

+0%0

TABLE 1.- Continued

ALPHA »

0.30

«025
021

062
<023
.018
+028
<019
«020
.028
+020
«021
023
+023
«026
027

«028
+029
<031

+040
«03%
«049
«053
0066
<094
119
09
«075
«051
2063
«037
«031

+033

ALPHA =

0.30

017
«0lé

«035
«013
<007
«015
«005
«004
«012
<005
+007
«009
«010
014
«01%

+016
<017
<019

«031
.03%
«052
006
091
o143
+168
o1&l
097
2061
P65
.032
+025

026

(a) Continued

4,69,

0e40

«0108

«011
+009
«009
+008
«008
«010

«012

.v20

«028
«039
-071
087
<067
035

<031

9.48,

0.40

«007

-.003
=006
-.002
~+003
=.00%
=:0006

=+005

«008

«025
053
122
«138
117
«049

.028

PHI = 90.0s

CP AT Xfiw
0,50

+011

006
+007
«002
-.002
-.002
+011

+005

+009

«021
027
+051
«063
047
0264

018

PHI » 90,0,

CP AT X/L=
0.50

«000

-.010
-.008
-.008
~.009
-.011
-.006

=.010

-.003

«020
038
097
o125
«090
03

017

ORIGINAL PAGE IS
OF POOR QUALITY

BOOY ALONE
0.60 0.70
«00% -+ 025

-«001
-+ 001
~+ 006 =030
-+003
-+000 ~.036
-.012
=012 -.038
-2012
-.013 -.037
=012
=011 =033
~.009
-.008 ~.031
~«007
-+005
~.003 ~=026
«000
+001
+«006 =021
+000
«010 =019
«016
«025 =.016
032
021 =e016
«013
-009 -.020
=006
«001 =022
+001
-.002
800Y ALONE
0.60 0.70
-. 008 -.033
-.012
=014
-.021 - 045
-.010
=.014 =049
-+023
-.019 -.039
-.0180
-.020 -+040
-.023
~e0206 =s045
-.024
=023 =00t
-.020
-. 018
-.012 =¢0323
-+008
-.004
004 -.023
.011

«018 -+013

<039

0061 « 007

.083

+05% 005

«030

. 017 =-.018

.009

«002 -.025
=-.004
~.010

0.85

-+037

—«044
=e 042
=.028
~«029
~e063

-. 047

~.039

=+ 033
-+ 028
-+ 026
-.027
~+028
=+031

0.85

=.067

~.0062
~+050
-+ 033
=036
=e 054

~.006%

=049

=s037
=025
-.012
- 010
-+ 020

~.03%

.95
=.030

~«037
~s043

=021
-.017
=e01%
-+ 019
=022

-~ 048]
~«061

~+036

~«034
-+030

-+018
=012
-012
-«013
-.0186

-.030
~.G36

0.95
~e067

“e0%%
=e359

-.028
=e020
-.018
~e027
~.020

~.038
=+056

=e040

~. 064
-.038

~«013
-+002

+ 004
=006
~s010

-.037
~.067

THETA
OEG



ORIGINAL PAG: 1

OF POOR
TABLE 1.- Continued QUAL"Y

(a) Continued

ALPHA = 14.49, PHI. = 90.0, 800Y ALONE
THETA CP AT x/Ls THETa
DEG T.10 9.20 0.30 0.40 0.50 0.60 0.70 0.85 0.95 DEG
2 237 «0l6 +009 -.032 -.0l6 -.018 -~.047 =2 060 -.0063 a
25 +«000 ~e031 25
30 073 30
45 .019 -.03% ~.082 45
60 . 040 .000 -.008 -+021 -a031 .04 ~070 -.C87 60
7 ~.015 -.062 ~0
15 .0}1 -.003 ~+006 -.023 ~+ 026 -«033 =067 -e 061 %
80 ~.012 -.0135 -.043 80
85 2011 001 -+009 ~s014 =019 - 023 ~e048 =e 065 -2062 [}
90 +003 002 «001 -.013 -.C18 -.027 -«031 90
s 008 -+001 -+.008 =«315 -o021 ~a029 =.048 -e048 o Thé 95
100 -a.Q11 -.03¢ -«043 100
108 .Clé .005 -«012 -.023 =026 ~eQ44 -+059 -.0t5 105
11¢ -.012 ~<0648 110
120 .019 ~.000 ~.007 -.024 ~e032 -.047 -.070 ~.089 1°0
135 -.002 ~s061 -.080 133
15¢ -.074 150
155 +003 -+034 15%
180 «036 W19 «009 -« 004 -.018 ~+025 ~. 067 —.Co% -.061 160
205 +01% -.018 205
210 -.058 210
225 «032 -2 008 -. 067 225
260 +083 057 «043 027 «0l18 +0CY -«021 -.038 240
250 « 072 «021 25¢C
255 «153 .118 +094 +073 <059 <037 <002 ~.017 259
260 239 -068 -.001 260
205 «355 o276 223 183 «159 117 «050 «Cl6 023 265
270 423 . 342 293 «237 «200 «157 « 0463 270
275 -329 258 222 175 o152 «111 <049 «013 =020 275
280 <149 + 004 -.004 280
285 155 112 +090 - 089 .059 «036 +001 -.019 285
290 «069 019 2%0
300 <084 .053 L1} «032 <017 «00¢ -.022 -.037 300
15 .027 -.009 ~eQas 315
3¢ -.000 330
335 021 -.020 315
ALPHA » 19,50, PHI = 90,0y BOOY 2LONE
THETS tP AT X/Le THETA
DEG .16 3.20 0.30 0. 40 0.50 0.60 C.7C 0.85 0.95 DEG
0 027 +.008 -.006 -.011 -.02% ~.028 =.0%8 ~.070 =074 o
25 -.019 -.048 25
30 ~.08¢ 30
45 -.003 -.060 -ei01 &5
[-1] 019 -.025 -.037 ~.059 ~.0063 -+079 -.10C =sllc 60
¢ -+048 -.07% 70
1% -.013 -.027 ~s029 ~.05%5% -.069 -.053 ~.08e -. 084 5
80 -.030 -+050 -.070 80
85 -+ 005 ~.01% -+023 =+030 ~.029 =044 -.006 =070 -.073 85
90 -.008 -.012 -«010 -.036 -.030 -+ 048 -.080 90
95 -.009 -.018 ~.03C -.037 -.035 -.052 ~+063 ~e07% -.080 9%
100 -.030 -.056 -.07% 100
105 ~.014 -.020 —e0kb -«054 ~+0&0 -.072 ~.07% -.08¢c 105
110 -+049 =007 110
120 - 007 ~-.028 ~.06% =.001 -.00% -.086 ~a102 =115 120
135 -.0306 -.073 -.101 135
150 ~-.092 150
155 -.0206 -.060 155
180 =026 «009 ~.0l6 -.010 ~.029 -.044 ~.058 072 -.078 180
209 «006 -.023 205
210 ~+061 210
22% «035 ~«GI6 . 067 22%
260 +097 «073 060 +062 029 015 =.011 -.028 240
250 104 2085 250
25% 193 «1%9 137 11 096 071 031 <006 25%
260 .203 118 «028 260
265% 458 370 324 «269 o243 «193 o112 « 065 070 265
270 «569 XTI ) 423 +348 «31% 253 +10% 270
27% 427 «350 322 <261 237 .183 111 +060 .003 215
280 214 0112 2026 280
285 <199 «19%9% 2141 109 «097 +070 030 +001 285
290 2103 043 290
300 «100 +070 20082 047 +029 «01% -.013 =026 300
15 +030 ~-.007 o067 315
330 =004 330

3135 2016 -.02% 335



OR‘GNP\L i iy

TABLE 1.- Continued OF POCR C. '+ i

(a) Concluded

56

ALPHA = 24,40, PHT = 90.0, 80DY ALONE
THETA CP AT Xx/Le THETA
DEG 0.10 0.20 0.30 0.40 0.50 0.00 0.70 0.85 0.95 0EG
0 023 «002 ~+006 =011 -.025 =027 -e052 -+0080 =071 Q
25 ~«027 -.051 2%
30 -.0080 30
43 ~.016 =067 -.102 45
60 -+ 005 -.053 ~.063 -.077 -+085 -.096 -.112 -.117 60
70 -.088 =«100 70
” ~e 0460 -.057 -.058 =+081 ~.076 -e0735 -.107 -.103 15
80 =+040 =«070 -.087 80
85 -+ 020 -.020 =+038 =+0460 =057 -s075 ~.09¢ -.092 ~-.086 83
90 -.023 -.025 ~s025 ~.040 =051 ~.ub7 -.080 90
95 =-.026 -+032 =+037 o066 «.00% -.077 ~«093 -+094 -.087 9
100 ~e 047 -«0746 -.083 100
103 =s043 =+051 =s072 =.086 ~.07¢ -.088 ~.095 ~«10% 105
11¢ ~.082 ~ell4 110
120 =035 -.057 =.0613 -.079 -.087 -+090 ~e115 =el21 120
135 ~.00% -.078 -.099 135
150 =087 150
155 ~.028 ~057 155
180 <010 -002 ~.010 -«019 =.030 -.036 -.056 =.060 =069 180
205 -0ce ~.018 203
210 -.052 210
225 «044 <007 -.03% 223
240 «116 092 <076 «002 +049 033 «00% ~+012 24C
250 o134 «077 250
255 «234 «203 o179 156 «134 112 « 069 «033% 255
260 «266 173 070 260
265 <572 479 <429 .37 336 -2080 .188 127 «132 265
270 091 «001 «538 <479 633 +304 .105 270
273 535 %55 «h26 « 351 325 271 187 *123 o127 215
280 277 169 +0068 2080
285 249 202 «182 o156 <1386 112 «068 «033 205
290 «134 076 290
300 125 092 -083 072 «051 +0306 +007 -.010 300
315 <061 «007 =:034 315
330 =054 330
335 «019 ~.017 33%



OR!G!NAL P.ﬂ,’:r; -

OF POOR Q s

"H}~
VARLITY

TABLE 1.- Continued

(b) Body-tail configuration

ALPHA = ~4,085, PHI o 0.0, BOODY/TAIL/NG DEFLECTIONS

CP AT x/Le THETA
0.10 0.20 0.30 Ja. 40 0.50 0.060 0.70 0.8% 0.95% DEG
«013 -+011 -.012 ]
25

=-.000 30

+0Q8 45

.00? ~+017 60
70

~.009 -e069 75
-.072 80

=+.060 =000 -.002 [}
024 L 1]

-.079 -.077 =003 9%
«019 100

=e060 -a042 10%
110

-.037 ~.035 120
-.026 135

~+010 150

155

-.027 -.038 ~.009 180
205

-.01% 210

=020 225

=e0306 =+036 240
250

~.047 -e042 255
«009 260

-.080 -.073 <002 265
+021 210

-.006 -.088 ~«001 27
~sQ72 280

-.012 -e 063 205
290

+007 ~.C19 300
«C10 315

=.004 330

335

ALPHA = 02, PHL = 0.0, 80DY/TAIL/NO DEFLECTIONS

CP AT x/Le THETA
0.10 0.20 0.30 0.0 0.50 0,00 0. 70 0.85 0.95 134
-.018 -.030 -.01€ ]
25

=.016 30

-.0189 (3

=021 -.032 60
70

~.025 =036 75
.020 L1

-.029 -.023 <067 85
«057 Q0

~.029 ~+0206 «0842 95
022 100

-.017 -.C32 ivs
110

-.019 -e032 120
-.018 135

-.0180 150

155

=+010 =.033 -.019 180
205

=.018 210

-.016 225

-.018 =.03¢ 240
250

-.02¢ -.032 255
010 260

=031 -.028 2061 265
st 270

-.028 -, 027 2049 27%
«031 280

-.02% -.031 285
290

-.020 =-.032 300
-e017 315

=.0106 330

335
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THETA
DEG

280
285
290
300
ns
330
335

THETA
QEG

29
3¢
4
60
TC
5
80

S0

%
100
105
110
120
135
150
155
180
205
210
225
240
250
255
260
26%
270
275
280
285
290
300
315
330
335

TABLE 1.- Continued

{b) Continued

ALPHA = 5,04, PMI = §.0, 80DY/TALL/NO DEFLECTIONS

CP A” Y/L»
S.10 0.20 0.3¢C .40 0.60 0.72

-.034

-.043
~eQ52
-.092
-.0068
-.00%

007

.022

- 008

-.095
-.083
~e 045

-.037

ALPHA = 10.02, PHI = 0.0, BODY/TAIL/NG DEFLECTIONS

CP AT x/L=
Cc.10 0.20 0.30 Ja 40 C.%0 0.60 0.70

-, 054

~.065
~.141
-.119
-.090

«028

056

.078

.05%
024
~.090
-.117
~olb%

~. 084

=«Q71
-.109
~.108
=-+120
=017

«023

«038

023
-.018
~s121
=sldl
-ea117

=.070

. 003
~.003
. 019
-.C0%
~.0S

¥4
301

-«010

~«301
«011

-.083
=-.013
«L16
-.0C8
«C12

-.02s%
=015

0.9%
-« 051

-.048
-.039

-+1306
~elle
-.0088
-.100
-e100

<070
«049

034

«008

-.10%
-1l
-.09%
=~e11b
~.132

-.037
~+049

ORIGINAL PAGE %
OF POOR QUALITY

THETA
JEG

25

3C

L3

2]

Tc

75

1]

85

LT+

L
icc
105
lic
120
135
150
15%
180
205
21c
225
248
250
255
250
2¢5
270
27%
280
285
280
300
315
330
335

THETA
OEG

25
30
45
60
70
75
80
85
90
95
100
105
110
120
13%
150
155
180
20%
210
225
2640
250
25%
260

270
275
280
285
290
300
315

335



TABLE 1.- Continued ORIGINAL PAGE (5
OF POOR QUALITY
{b) Continued

ALPHA @& 15,00, ®HI = 0.0, BOOY/ZTAIL/ND OEFLECTIONS

THETA Ch AT xrga THETA
L13d 0,10 3.20 0.30 0440 0450 0.60 0.70 0.5 0,95 DEG
c -.0%0 -.093 -.097 0
25 25
30 -.108 30
45 ~.114 “5
60 -.167 ~.138 66
70 70
s -.154 -a132 75
ac -.118 80
as -2 -a122 -.110 85
30 -.108 %0
95 -.086 -a115 ~.124 95
100 ; -.99¢ 100
105 077 .027 105
110 110
120 .123 .08 120
135 J166 135
130 .115 150
155 155
180 $156 .105 .097 180
205 205
210 .115 210
225 162 225
240 2130 083 240
250 250
255 .076 .027 255
260 -.096 260
265 -.080 -.121 -.127 265
270 -.112 270
275 -.139 -.126 -.112 275
280 ~a117 280
295 ~.15¢ -.132 285
290 290
300 -.147 -.135 300
s ~e113 313
330 -.111 330
135 335

ALPMA = 20,03, PHL = 0,0, 800Y/TAIL/ND QEFLECTIONS

THETA CP AT XfL» TMETA
DEG 0.10 0.20 Ge30 00 0.50 0.60 0,70 0.85 0495 DEG
0 ~elcd -.122 -.129 0
25 25
30 -.162 30
&5 ~.145 &5
80 -. 186 -e153 60
70 70
75 -.165 -o147 75
80C ~el17 80
85 ~e153 ~e137 .11 85
90 -.111 90
9% -.069 -.097 -a122 95
100 ~.081 100
108 o161 < 08¢ 105
11¢ 17
12¢ «206 .1862 120
13% b 2067 135
150 .208 150
155 159
180 .251 « 190 .181 180
205 20%
210 $207 210
22% 241 229
2460 .218 vl61 260
250 2%y
25% .162 . 086 255
260 ~.081 260
26% ~.003 -.108 ~.126 265
270 ~el18 270
275 -.151 “elb2 ~.120 275
280 ~.118 260
285 ~e167 ~el06 28%
290 290
100 =169 -.153 00
315 ~e 185 3135
330 “els0 330

335 33%



60

ORIGINAL RAGE S

TABLE 1.- Continued

(b) Continued

ALPHA = 25,01, PHE = 0.0, BOOY/TAIL/NO DEFLECTIONS

CF AT /L

0.10 0.20 0.30 Q.40 .50 0.60 0.70 0.85
=eléb ~s161

-el?3 ~+156

~alTe ~+160

~e183 =150

-.066 -.07¢

218 «157

« 304 252

364 «288

<319 «25%

. 222 2157

=037 -.0085

~e163 =156

-e175 =«160

-e176 ~.158

ALPHA ® =4.50, PHE ® 2245, BODY/TAIL/NG DEFLECTIONS

CP AT X/t~

0.10 0.20 0.30 0,40 0.50 0.60 0.70 0.85
008 =014

«007 -s017

=004 . -e 061

~.043 =+080

-s074 ~«070

-+040 -.063

=+037 -.038

~s027 ~+040

~.032 =036

~e061 -.038

=+062 -:0063

=+070 -.072

=022 =e 0532

=.001 =e026

0.95
~s145

-e152
-.155

-+133
~s.120
-.120
~«112
-+ 066

+369
<323

«285

.322
«362

~+004
~e116
~el26
~e132
~e13%

~.195
~.i58

OF PCOR QUALITY
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ORIGINZL FioT )
TABLE 1.- Continued OF POOR QuAL: /

(b) Continued

ALPHA = =,08, PHT = 22,5, BODY/TAIL/ND DEFLECTIONS
CP AT X/Lew
G.10 0.20 0.30 0.40 0.50 0.60 0,70 0.85 0.95
-.019 -+032 =018
~.017
-.018
~.022 -.033
-.027 ~«035
«025
=+030 -+ 026 +040
«0506
-.031 -.028 041
<022
-.018 -+033
-.020 -.033
-.018
-.018
~.010 -.032 -.019
~-.019
=010
-.018 -+ 03%
-.025 -.031
«018
-+030 ~.027 «040
.053
-.028 -.027 <049
«031
~.02% -.032
-.021 ~.036
-.017
-~.017
ALPHA = 4,93, PHI = 22.5, 80DY/TAIL/NO DEFLECTIONS
CP AT X/L=
0.10 C.20 0.30 0.%0 0.50 0.60 0.70 0.85 0.95
-.035 =040 -e012
-.013
-.018
-.038 =-.0306
=046 =e 065
«006
=073 =.000 ~.020
-.001
-.079 -+ 080 -.02%
~.069
=.017 -+053
-.002 -.02¢4
012
=-,000
«018 -s010 -.011
-+002
000
«011 -.015
=-.002 =.033
~s057
-.051 -.092 «01%
+038
-.081 -+086 «001
«053
-.051 =e 045
-.060 -+039
“. 030
~e022

33%

61



335

THETA
DEG

2%
30
&%

72
75

5

£

95
100
105
110
120
135
150
155
180
20%
210
225
260
2%0
2%%
260
265
270
27s
28n
285
290
300
313
330
335

TABLE 1.- Continued

ORIGINAL PAGE (8

(b) Continued

ALPHA = 9,92, PHI o 22.5, BO0Y/TAIL/ND DEFLECTIONS

CP AT x/Ls
0.10 0.20 0430 Qe 40 0.50 0.60 0.70

~e055

-.062
“¢125
-.109
-.119
-+005

»033

069

1%
<044
-+051
-+132
-+139

-.093

ALPHA = 14.92, PHI = 22.5, BOOY/TAIL/ND DEFLECTIONS

CP AT X/L=
0.10 0.23 0.30 040 0.50 0,60 0,70

-,086

-.10%
~.135
-o118
-.126

«024

.082

.137

137
109
~.024
-.153
-ol62
=175

-+068
=110
~.004
-2088
~a042

006

»030

«029
<001
-.101
~e125
~albb

=072

0.8%

-.093

-.109
~e 108
=09
=096
-.013

»051

<090

<092
056
-.082
-.139
~es165

~s 104

0.95
~.050

=042
=032

-.107
~.076
-.068
~+090
~el24

«Qsg
.031

029

0646
056

-.056
=097
-.078
-.066
-.08¢

-, 032
-.051

0.95
-.099

=+093
-.080

=+112
=091
-e09
-.107
~el3%

«126
084

.087

+109
126

~.029
~.087
-»110
~«101
~.072

-.158
~.132

OF POOR QUALITY

135



THETA
DEG

25

“5
60

75
a0
85

%5
100
105
110
120
135
150
155
160
205
210
225
260
250
295
260
265
270
275
280
205
290
3c0
315
330
33%

TABLE 1.= Continued

(b) Continued

ALPHA o 19,90, PHL = 22,5, 3I0DY/TAIL/NO DEFLECTIONS

CP AT X/

g.10 0.20 0.30 0. 40 0.50 0.60 0.70 0.85
~ele5 =e136
~e135 ~«133
~a137 =sll
~.123 =.099
-.122 =104

0067 «027
«146 113
0225 «168
«230 174
192 «130
«015% ~e053
~elb4 ~+155
-el72 ~+166
~.182 ~s172

ALPHA » 24.89) PHI = 2245, BODY/TAIL/NG DEFLECTIONS

CP AT x/Le
0.10 0.20 0.30 0,40 0.50 0.60 0.70

=172

~.149
o160
~.123
=-.113
.118
<223

327

+338
290
<063
=.180
“.185

~.188

0.685%

~+156

~s151
=126
~+100
~.110

«075

o10¢

e259

271
215
-.01%
~e167
=170
“s17%

0.95
=~el65

=144
~-.128

~.099
~.080
-.101
~s114
~s130

2106
o157

«164

195
213

004
- %03
~.099
-.097
-.080

-.170
~.175

0,93
~e1065

-.178
-.177

-.071
-.057
-.102
-.117
~.133

.330
256

«206%

«304
o322

042
-032
-e113
-s125
=-.126

~.1083
-+186

ORIGINAL PAGE 1§
OF POOR QUALITY

63
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ORIGINAL PAGE IS
OF POOR QUALITY

TABLE 1.~ Continued

(b) Continued

ALPHA = 4,77, PHI = 45,0, BOOY/TAIL/ND DEFLECTIONS
CP AT x/Le

0.10 0.29 0.30 0.40 0.50 0.00 0.70 0.85
=.03¢ -.042

=035 -.037

«e039 -.038

-.053 ~a054

~s 074 ~e058

-.028 =062

~s013 ~.035

«010 -«017

«006 -e015

+001 =.026

-.029 -.067

=. 064 - 070

~.068 ~.037

-+039 -.03€

ALPHA = 9,77, PHI = 45.0, BODY/TAIL/ND ODEFLECTIONS
CP AT N/Le

0.10 0,20 0.30 0.60 0,50 0.60 0.70 0.85
-.052 -,05%5

=052 -.05%9

-.070 =079

~+082 ~.00%

- 093 -.061

-.036 ~.0069

«001 ~.024

«0%6 008

+051 020

<068 010

=.000 - 004

-.137 -.134

-.127 -e141

=-.0609 -+ 004

0.95
=.015

=013
~.018

+001
=+033
=.013
~s026
=s079

2006
=013

=e010

=.009
=005

~.017
#0237
#2071
«008
119

=s067
~.028

0.95
“. 0462

-.033
=+025

=073
=007
=:062
=076
~«119

«033
001

+009

022
«027

010
-.020
.011
~-.010
o043

=.002
=040

THETA
DEG

25

45
60
10
75
80
85
90

100
108
110
120
135
150
155
160
205
210
225
240
2350
255
260
265
270
275
280
285
290
300
s

335



0.10

ALPHA o 14,78,

0.20

ALPHA » 19,78,

0.20

0.30

0.30

TABLE 1.~ Continued

(b) Continued

ORIGINAL PAGE {9
OF POOR QUALITY

PHI » 45.0, BOOY/TAIL/NO DEFLECTIONS
CP AT xzLs» THETA
0.40 0.50 0.00 0.70 0.89 .95 DEG
~
~+ 094 -.099 ~.111 ]
25
- 094 30
-.0069 o5
-.084 ~+091 0
70
~+108 ~.092 75
-+093 8o
=.090 =073 -s075 85
-.060 90
-.090 -.067 =+101 9
=+ 140 100
-.028 -.061 105
110
+029 «003 120
075 135
2034 150
15%
«09% 052 053 180
205
<069 210
075 22%
117 076 260
250
.120 «068 25%
+ 068 260
«043 -.0206 -.002 265
-+069% 270
-.153 -s152 “s064 275
-+086 280
-.158 -.153 205
290
=152 -s169 300
~.165 315
-e155 330
335
Pr] & 45,0, BODY/ZTALIL/NG DEFLECTIONS
CP AT X/t THETA
0.40 0.50 0.060 0.70 0.85 0. 95 OEG
=151 ~e149 ~e160 [}
25
~e172 30
~.169 [} ]
~e121 -e137 60
10
~ell8 =101 7%
~.073 80
~.007 -.082 ~.056 85
~07¢ 90
~.092 -s073 ~s120 9%
~e169 100
~.009 a0kl 105
110
2066 + 040 120
«132 13%
084 150
155
«160 «110 «113 180
205
132 210
«138 22%
199 o148 240
250
«208 «143 259
0132 260
2107 025 0055 269
-.006 270
-e154 -e173 =.005 273
-.031 260
-171 -e171 285
290
-.171 ~.108 300
-.181 319
-e18¢ 330
3135

65



ORIGINAL FAGH 3

TABLE 1.~ Continued OF POOR QU ALW"

{b) Concluded

66

ALPHA = 24,77, PHI = 45,0, BODY/TALL/ND DEFLECTIONS

CP AT R/Ls THET A
0.10 Q.20 3.30 Gesl 0.50 0,60 0,70 0,85 0,95 DFG
~elt2 ~e19%7 Y- 2
25

~+180 30

~«180 &%

=171 =e162 60
70

=131 -.157 7%
=.0%8 80

=+101 .01 =002 (1
~e109 Q0

~.092 -.«C02 =.137 v5
-e159 100

012 ~s01% 105
11¢

o113 387 120
«209 135

149 150

155

237 179 o180 180
20%

«208 230

2215 225

«295 "7 240
250

«309 230 2%%
+203 260

288 091 226 265
043 270

=e153 =s178 040 275
042 280

=176 =173 285
290

~:175 ~.173 o0
~e184 315

~.188 330

335

ALPHA o 26,406, PHI = 90.0, BODY/TAIL/NO DEFLECTIONS

CP AT X/y e THETA
0.10 0.20 C.30 043 0u50 O 00 0.70 D.85 0.9% DEG
~s04® ~.065 ~.085 0
2%

~.086 30

-.088 (13

-a31 -~¢1106 o0
0

=+106 =¢101 15
~.162 80

-.093 =4+090 ~-e134 s
-.097 90

~.093 =096 -.132 93
~e161 100

-.092 =.106 105
110

=.113 -.120 120
~.089 135

-, 091 150

19%

=050 ~.0067 ~.08) 18
20%

~.088 210

~.083 225

+008 -, 011 240
2%0

<069 «037 25%
«B44 260

2187 0127 +333 265
«580 270

188 123 «390 275
830 2080

«069 « 034 205
290

008 ~.009 300
-.089 18

=104 330

33%



TABLE 1.- Continued ORIGINAL PAGE (S

OF POOR Q! AL'TY
(c¢) Body-wing-tail configuration

ALPHA = =4,90, PHL = 0.0, BODY/WING/TALIL/ND OF " ECTIONS

THETA . CP AT X/L» THETA

€6 0.10 0,20 0+30 04,40 0.50 0,60 te?0 0.85 0.95 (111
0 «130 .103 «089 069 «062 «067 +011 -.012 © 091 0
2% <085 «042 2%
10 «011 30
45 126 «043 012 &,
60 +1568 «109 2092 070 057 «038 «003 -+ 009 60
70 . 088 « 040 70
75 l6b #113 «098 20069 «059 +038 ~.011 + 010 75
80 088 «017 +003 80
(1] «160 <107 «073 045 025 =011 <0206 +017 «013 85
90 «096 « 056 «025 ~+013 =¢035 =061 +028 90
95 2026 =,008 =e028 ~a041 =051 ~+060 -.003 -+ 070 «025 95
100 -+009 ~+039 -.006 106
105 «0006 «011 -+007 =016 =«0006 -.227 -.068 =062 105
110 -s002 ~e022 110
120 +010 « 004 «003 =-.0086 -.0008 -e019 =039 =e 049 120
135 «006 =017 =.032 135
150 -.031 150
155 «0006 =e015% 159
180 2014 «009 «0006 -+003 +00% =014 -+033 - 062 .30 180
205 +002 -s014 205
210 -+ 030 210
225 + 0006 ~s010 -.031 22%
2,0 009 .003 -«003 =008 =.008 -+018 -+030 -+ 05¢ 260
250 -+003 -+023 250
255 + 004 =010 =e012 ~s012 =023 =029 -s 063 =081 25%
260 =+022 062 -.017 260
265 .038 =011 =-e032 =045 =055 =+0061 =+09¢ - L72 021 265
270 +103 « 069 2019 ~s012 ~ab41 =06 «026 270
275 + 158 «107 «081 051 022 =014 .02e «013 012 273
260 «106 «018 =.006 280
208% 0145 «110 2004 «071 2054 JOz8 ~.012 «010 285
290 «091 «033 <90
300 $137 #1105 +091 o078 + D60 +036 «007 ~a012 300
315 +091 «038 €17 315
330 +008 330
335 «095 +039 335

ALPHA = «01y PHI = 0,0, 60DY/MING/TAIL/ND OEFLECTISNS

THETA CP AT X/Ls THETA

DEG 0.10 0.20 0430 Q.40 0450 0,60 0.70 0.85 0.95 11
- 059 2061 2029 019 «014 <008 =e022 ~»035 ~.0186 0
2% «029 2003 25
30 015 30
45 «075 + 004 ~.021 45
60 «090 o043 <036 018 012 =.001 ~a026 ~e032 60
70 +032 «00% 70
75 073 « 069 «063 22 «020 +009 -:029 =032 75
80 «039 «+002 +000 80
85 107 o074 + 049 «031 023 =.000 =024 =-.027 024 83
9 119 086 +069 «036 021 000 « 040 90
95 .107 071 «050 +032 «018 «000 ~.020 =021 Ot 95
100 2062 +002 «001 1¢0
105 074 2064 « 039 025 «029 «002 =021 ~+020 105
110 036 . « 004 110
12" 062 0063 .035 022 «0lé «003 ~a022 =031 120
135 +034 .003 =016 1335
150 ~-.018 150
133 «033 +002 155
180 « 060 043 «033 022 013 «003 ~.018 =025 -.016 180
205 2032 «004 205
2io -.016 20
225 «036 « 0046 ~+015 22%
240 +062 .043 032 023 «016 «0046 =021 =-,032 260
2%0 «037 «002 2%0
2%% «072 « 069 «03¢ 028 «015 «001 =.0206 -.027 255
260 o081 «080 -+008 260
265 0112 2070 «030 032 «019 «002 =.021 ~-.028 023 265
270 127 . 082 2061 037 020 ChG 270
27% .108 0069 «0%8 <035 +018 =.002 ~:010 -.028 .02% 271%
260 +060 =+001 =004 2060
20% 2072 087 «039 022 «014 ~.001 ~-.028 =.029 285
290 «033 =002 290
300 064 962 2032 .028 «013 -.001 =.025 -.032 300
15 «030 -.001 -.017 15
330 ~-.0186 330

33% «036 ~.001 3135



68

335

Ge10
«010

«04&1
-.001

+018
<090

Lvee
140

.127

122

+128
» 101
*145
o101
«023
~.000

+-00¢

0.10

-.026

=+ 0006
-.072
-+ 0082
Ghs
°17%
215

+208

. 202

«206
«212
«155
2057
=.070
~.075

=.062

ALPHA »

0.20

=003

« 000
-011
-.011

«045

+100

114

« 095

«093

+086
«099
«089
«040
~a.017
-.016

-.002

-: 030
- 993
-s113
-~ 014
.10
185

181

.182

.180
o174
«097
~«01¢
~e111
-s09%

-.027

TABLE 1.~ Oontinued ORIGIN UALITY
of POCR )
(c) Continued
5.045 PHI = J3.0» BOOY/WING/TALIL/NO DEFLECTIONS
CP AT x/Le THETA
0.30 0.40 0.50 0.60 0.70 0.8% 0.9% 0EG
-.003 -.010 -.012 -.011 -.036 -082 ~.031 0
-.005 -.01? 23
~a030 30
o067 -.017 -.036 5
-.002 014 -.017 -.02¢ -e041 -.049 60
-.013 -.022 70
-.005 ~.023 ~.022 -.02¢ ~.056 -.071 75
-.028 ~.040 ~.016 80
-.036 -.008 -.055% -.072 -.102 -.0780 <026 85
022 -.019 -.043 -n .02 90
071 0042 .018 -.016 .019 +020 «009 23
.087 .018 +001 100
.088 on +066 .030 -.006 013 108
.068 .037 110
089 .073 .058 +060 +008 -.009 120
+038 +040 .019 135
.08 150
087 «041 155
+080 2074 «059 «081 .014 -.008 +000 100
.085 <064 205
+011 210
.089 «043 +020 225
«08% «074 <062 2040 «008 -a012 260
.089 «035 230
.086 .074 034 .029 -.009 .013 255
.084 113 ~.008 260
2063 2040 +015 -.016 022 N .007 265
.013 017 -.049 -.075 .023 210
-.026 -.061 -.059 -a067 -.095 -.079 <024 273
-.003 -.044 ~.018 280
~s013 . 022 -.0206 -.036 =-e054 -+ 065 20%
-.012 -.030 290
-.0006 ~.093 -.016 -.024 -.C39 -.050 300
-.00¢ -.022 ~.031 315
-.032 330
.005 -.022 335
10,01, PHI = 0.0s BOOY/UING/TAIL/NG DEFLECTIONS
CP AT X/Le THETA
0.30 0.40 0450 0.60 0.70 0.685 0.95 DEG
-.030 4032 ~.032 -.028 -.0%6 -.060 -.06° °
-.C30 -.036 2
-.051 30
+025% -.038 - 065 45
~.032 0042 -.039 -.006 ~.076 60
-1l 10
-.093 -a117 =112 ~.148 -a156 7
-.113 -.139 80
~e125 -.116 -.107 -ole2 -+148 -.130 85
~e087 -.003 -.115 -.104 20
0067 .028 006 .032 +065 ~.007 95
122 001 100
.140 112 +106 .026 2049 105
o166 1190
o152 o125 117 «09% 026 120
152 .070 115
.051 150
.152 155
152 o131 123 .068 +036 037 18¢
.152 205
+055 210
o156 0102 L0712 223
o152 o126 o122 .097 .0%8 .023 240
152 2084 250
o143 o113 +100 .07 .025 .052 253
0125 o140 -.007 260
+059 021 .201 -.032 .03 . %8 -.054 26%
-.059 -.091 122 -.12¢ -1 270
-.100 ~lis 20 -.113 -.137 -.152 -.12% 215
-.072 -.118 -.139 280
-.10% -ell. - 23 -e131 ~.148 -.15¢C 205
~.115% -e139 290
-3 -022 -.039 -e04? -.06% -.075 300
-.032 - 082 -.063 318
-.056 330
-,021 -s061 335

AL PAGK {8



TABLE 1.- Continued  (RIGINAL il id

OF POOR QUALITY
{c) Continued

ALPHA ¢ 15.01, PHI = 0.0, SOOY/WING/TAIL/NO DEFLECTIONS

THETA CP AY x/L» THETA
114 .10 0.20 0.30 0.40 0.50 0.60 0.70 0.85 0.95 €6
[ -. 055 -«0%2 -+054 -.058 ~.003 ~.059 -. 092 -.098 ~.102 [
25 ~.056 ~s070 25
30 - 111 30
.3 +00% ~.081 -~ 117 L3
80 ~. 068 ~e145 ~e162 -.152 —albe ~el48 ~.150 -.138 0
70 ~a195% -.132 0
s -.133 -el36 ~.119 ~el43 -e133 -e125 ~«156 -a163 5
80 ~e1635 -.139 -e159 (1]
[} -.132 ~aibt -e152 -140 ~e129 -e133 -e169 -.15%¢ -a1064 [ H]
90 <007 ~.0%2 -.069 -.113 -.135 ~.163 -.117 0
L1 <200 -131 <086 +039 »013 -.022 <0621 +131 -.034 95
10 +180 -082 «021 100
105 «290 2252 217 -182 160 »127 070 «103 105
110 233 152 110
120 + 304 206 0247 213 .108 171 o12: 084 120
135 +253 178 140 135
150 -116 150
15% +25% «181 155
180 +303 «269 255 229 196 «173 o141 +103 +099 180
20% 2255 «1685 208
210 2124 210
225 «255 163 2148 22%
240 +304 «265 «200 2216 .193 17 .128 083 240
250 =238 154 250
255 «298 0262 «220 107 156 +130 077 «107 238
260 182 106 +016 280
265 165 <101 008 «03% 004 -.02% 071 <123 -e.040 263
270 022 - 068 —-.007 -.l14 -e163 -e149 -.123 270
215 -.122 ~.150 -.129 ~.131 =-.142 -e136 ~.106% -+159 -e16% 27Ts
280 ~+101 -.139 ~e1066 290
205 “e136 -al4l ~ol42 .16 ~el51 -.152 -e156 =159 2038
290 -.159 ~.153 290
300 -e127 - 168 -+160 ~e1306 -e159 -.149 ~a153 ~«138 300
ns -.082 -.090 -+117 31%
330 ~sll% 330
335 ~s 046 -+076 335

ALPHA = 19,99, PHI = 0.0, BODY/WING/TAIL/NO DEFLECTIONS

THETA CP AT XiLe THETA

139 0.10 0.20 .30 0.40 0.5¢ 0.60 0.70 Q.85 0.95 D€
] -.078 -.081 ~.090 -+095 -.103 - 092 -el27 ~.120 -.135 0
23 ~. 094 ~+110 25
30 ~el66 30
65 =e04t =-.130 “.151 .5
&0 -.083 -.15% ~e151 =slb6 ~e161 ~e106 -+169 ~e 1060 o0
10 ~+1065 =103 T0
75 -.156 ~s152 ~el29 =.. 3 =139 -.132 -.187 -171 5
80 ~«159 ~e152 -.170 80
a5 ~.150 ~e163 -+10806 =153 ~sl8l =elbb -.183 =104 ~.169 [&]
90 -.019 ~.074 ~«002 -.125 -el43 ~.150 ~el20 90
9% «229 +156 104 =059 #0358 -:004 olle o215 ~.010 "
100 «23% »133 +052 100
105 -390 339 #291 262 +238 «198 o162 «175 105
110 «318 «232 110
120 415 »372 +339 +31% »2087 259 205 «161 120
135 «349 272 2« 240 135
150 <205 150
1%% «352 «279 1%%
180 420 «385 354 3% «305 «278 .23% -187 182 180
205 354 «282 205
210 #217 210
225 #3351 «276 -250 25
240 o416 <373 +340 2328 295 2202 «217 ol0} 240
250 *323 231 250
2%5 «39¢ +331 0296 o274 «236 198 o l6s 181 255
260 0238 179 +050 260
265 «178 +118 «081 «057 «02% -+000 o119 «207 -.010 2065
270 ~.006 -.071 ~el06 ~e127 =el51 ~s102 -s129 270
275 ~e149 - l6é ~+139 “el43 =.1%9 =elb5 ~.178 -e170 ~elbd 275
280 =110 -ol52 -.174 280
285 -+ 155 -.157 ~a194 “e150 =-.1%7 ~e159 =.168 -e 167 285
290 -.172 =.163 290
300 -.150 -.161 -.173 “slél =.1?1 -+16% ~«173 ~+160 300
s =169 ~el43 - 131 315
330 - 169 310

33% ~+004 =119 335



70

-.087
~s 187
“e160
- 040
250
490

«539

«533

o542
o499
19
-.031
-s1862
~.107

~+1359

0.10

-013

« 064
« 305
<013
+0/0
.126
+125

117

o116

=125
«166
.1t

S EN
067
«007

«011

ALPHA »

0.20

-.110

-+1866
-e159
-.169
-.087
+183
+433

<491

»512

« 492
o426
142
=-.003%
-e172
=e165

-2170

ALPHA »

« 006
~«003
=012

<027

079

- 099

<085

+G88

«C93
105
«110
« 067
«002
~s013

=+ 004

TABLE 1.~ Continued

(c) Continued

26.99, PH]1 o 0.00 B00Y/uING/TALL/ND DEFLECTIONS

CP AT X/La
0.30 0.40 G.50 0.60 0.70 0.05
~a125 -.125% -.133 ~elld -.149 -e165
-s132 -al34
-+059 =el4b
-e155% -~ 1069 =105 -.1069 -a17¢ - 1065
=173 ~a149
-.135 -.162 -o148 -.138 o176 ~s179
-.1068 ~al64
~s174 ~»1066 =152 ~«155 -.189 -a174
=090 -.130 -olbd -.151
<134 «00808 <004 «019 «179 «309
«306 «190
307 «355 «325 - 275 o218 «267
+423 323
«457 834 399 0302 «304 «253
472 »381
479 <387
o681 «470 427 «30% «343 »280
°482 «392
«A77 -385
«462 YY) «409 <304 «320 2253
834 -32¢
<394 «308 «330 «279 «225 « 275
«311 229
«106 «083 «Q34 <016 <180 =303
-s1l6 -.i31 -el52 ~e10%
-s148 -o156 o172 -e155 -.182 =179
=117 =14
=+16¢ -e167 ~a169 -o 1868 —el27 -2175
~u178 -.171
“e179 -~e167 -.178 -.170 -el78 -«105
=173 -s102
-el22 3 L1

.95, PHI = 22.5» B0DY/¥ING/TAIL/NO DEFLECTIONS

CP AT X/Le
0.30 0.40 0,50 0.50 0.70 0.85
-+003 -.009 -.011 -+010 -.03% -.063
-.003 =018
<0408 -+015
+«001 -.012 -.01% -.021 -+038 - 008
~.009 ~.017
-.001 - 017 0186 -.018 -+ 050 -.003
~.020 -.039
-a032 -.040 =068 -e0506 =091 -s 072
«007 -.028 -.051 -.071
+ 048 .022 +000 -.030 000 <010
«066 <003
+070 «055 050 017 =019 002
«072 «025
077 <081 +068 +031 =+002 -~.020
+079 <034
081 030
+081 067 «055 2038 «010 ~+011
.082 =061
089 <082
+89 <076 0083 2042 +010 ~.005
«097 +039
<098 -080 081 030 =+003 «01%
<098 +038
«087 Lol +036 «002 <033 + 018
o082 <008 ~.024 -.0%
-.009 -e032 ~,055 ~+065 =096 - 07%
~+001 =048
~.01% =¢023 -.N30 -.035% ~e035 =.006%
~-.014 -+029
-.008 -.003 =018 -.029% =041 -.051
-.006 =022
2005 -e021

0.95%
=s15¢

~e161
-.162

-.1008
~s164
-.121
018
«092

37N
«321

. 206

<336
«376

=091
<012
=136
-.161
-.1060

-.161
-.167

0.9%
-.033

-.027
-.030

~.028
«009
«012
-.001
-.021

+016
«003

=+002

+008
014

«020
.018
-Q&0
<082
«013

-.038
=+0306

ORIGINAL Pric: *
()': "()()" (2!]5‘2.1;

THETA
DEG

335



C.10

-.026

«008
-.0.3
-.0607
-=0008

«120

«172

179

«189

-210
«233
218
127
-.019
-.071

- 0%0

0.10

-+ 055

-«016
--13%
=134
=+ 0065
«101
220

«252

«279

314
341
o276
«130
=000
-«126

~e102

aLPHA =

0.20
-.027

-e027
-.087
-.0%
~.0062
«059
o162

152

168

185
o107
«159
«051
-+075
-.006

~.008

ALPHA =

0.20

-.051

-.050
=+133
-.132
~.112
«039
+180

.214

275
«285%
«202
06t
-.108
-e133

-.128

TABLE 1.~ Continued

(c) Continued

0.70

=055

=+061
-e127
~+130
=«011
-« 004

«033

«059

+063
« 064
«070
-s+139
=el43
-+091

0.70

-+086

-+10%
-e13%
=e137
=014
«027
«08s

127

+138
112
+»139
=161
-el63
~.17¢

ORIGINAL
OF POOR QUALITY

0.85
-« 0060

=.069
-.127
--125
-030
«013

« 004

«028

«037
071
«0069
~e139
~ol40

-«079

0.85

-2 003

-.108
-.15%
-»13%
«075
017
«051

+ 089

«103
o167
o168
=.162
~e 165
=161

9,94, PHL o 22.5, B0DY/WING/TATL/ND DFFLECTIONS
CP AT xtLe

0.30 0.6C 0,50 0.60
~.028 -s031 ~.033 -e029
-.027 -e034

<026 -.033
~.022 -.032 ~.033 o062
-e0062 ~»053
-.008 ~.115 ~.113 =104
-.101 -+109
-.102 ~.099 ~-2092 =097
=084 -«113 ~«105 =.098

«014 -e021 ~a045 ~e072
«07% «001
«133 <074 007 <034
.113 <056
125 +099 «090 «0T1
131 000
«13% « 080
.18 120 o113 =009

164 <098
+151 «101
154 132 130 102
162 <G99
ol0l «13¢ «127 092
157 «080
116 078 <050 013
«006 ~s035 - 074 -«110
~.093 =ell% -.126 -e122
-.009 -e122
=e09s -.109 ~.118 =125
=093 =120
-+ 0082 =063 -.078 =080
-e032 ~a043
=-s021 -o0%2
14.92, PHI o 22.5» 800Y/WING/TAIL/NO DEFLECTIONS

CP AT /L.

0.30 0.40 0.50 0.60
-.053 -.053 - 059 =053
-.051 =+062

007 ~«003
-.056 =072 -.070 -.087
-.150 -e119
-.118 =-.133 -oll8 ~«109
-2131 =e12%
-e132 -e124 -.113 =113
=114 -.131 -s123 =113
=002 -.039 =058 -.00806

«09¢ «011

«142 o116 «100 +004

107 « 098

<194 »1068 o145 128

«212 o146

«223 «1%6

«232 «206 +160 182

262 176

«251 «192

#2580 2225 «205 «106

260 «1€1

205 «226 199 171

«2%50 o148

1067 120 «087 «051

+000 -.040 - <080 =vil®
-s1l6 -.138 =o100 -s169
-.103 =148
-o137 ~el45 -e150 -.150
-s16b -e133
=145 -e129 —ol64 -.162
o186 -e159
-2040 -e0?’

0.95
~.062

-+030
=eb- 1

-.108
-.090
-.063
-+062
-.054

«087
.031

034

056
067

+057
=.017
-.05%9
-s075
-.061

-.043
-.081

0.9%
-+103

-.097
-.082

165
~.i22
-.103
-.002
-. 006

«123
+086

~097

«128
«139

107
+023
=.0086
~+060
~s052

-.1%
=o134

LRl e
> by

71



72

0.10

=084

-.0%2
~«153
-« 147
~e1006
+ 09
276

«337

«3R0

«%36
. 601
«329
«134
=2036
-«155

~a134

0.10

-.152

- 075
-s 162
“+152
-e129
«090
«332

427

«509

57
«594
«387
o161
-.101

-.168

ALPHA =

0.20
-e082

=110
~.147
—.148
-.130
«031
+230

«293%

«353

«392
«308
«258
+031
~2127
-.155

~.152

ALPHA o

0.20
-a15%

~e137
-e 150
~e 149
=s 168
«033
.288

+380

0869

«523
524
0317
»059
-.138
=-.168

=160

TABLE 1.- Continued QRIGINAL PAGE IS’
OF POOR QUALITY

{(c) Continued

19,95  PHI & 22,5, BOOY/uING/TALL/NG DEFLEC IONS
CP AT X/Ls
0.30 0.4C 0.50 0.060 0.70 0.65
-2 097 =110 -.130 =120 -e1%3 =el63
-.080 -.098
~.018 - 096
-a10% =ellt -a11? =123 -e137 ~e135
=196 -.128
-.124 -al%2 -e122 =s111 =137 ~.157
-~ 145 ~«130
~slbt -.132 -.119 -e117 -als2 ~a163
-.12? ~el38 -e129 ~e118
-20006 -e 082 =058 =084 «002 -121
120 =034
«109 «104 167 +105% «070 « 041
«226 +150
«2606 2260 «220 «194 2148 «113
«293 224
«310 242
«324 311 275 «252 212 167
=339 «270
#3152 .200
«381 0343 «311 286 «233 192
370 «200
304 «330 «296 « 204 197 « 245
«338 <231
«216 «177 <134 Q97 0232 262
«001 -+033 -.075 -+111
-«130 -«149 -s1l6 -+159 =164 -.1068
-«l1% -e162
-e156 -2 182 =105 =164 -e173 -.170
-.1060 =+166
-165 -2140 -e173 -e171 «e185 -.173
=170 -.173
=+ 151 -+173

26,94, PRI o 22.% BODY/UING/TAIL/ND DEFLECTIONS
CP AT X/L-

0.30 0,40 0.50 0.60 Q.70 0.85
“172 =-.l67 =175 ~el47 =e175 =159
~.131 -e161
~.036 -a120
~e126 =137 =133 =137 ~+150 ~e154
~«157 -.12%
~e225 =143 -.122 =112 -«140 -.156
~.150 -+130
~.150 “s134 «119 -+115 -e 164 -el45
~.131 =137 -.128 =116
~.001 -.037 -.048 - 074 »032 101

<156 089

o260 223 «205% 138 .121 «083

«298 0214

330 +339 -308 2n 227 187

«395 312

«%20 +340

<440 431 +380 +35%6 «312 «262

+461 «360

b6 391

+490 «h75 0634 «39¢6 «341 -309

497 +390

+4806 +«660 412 360 297 362

o643 323

273 «237 «193 «150 #339 »35%

«008 -.,023 =.0068 -+105
-e137 “.153 =-el79 -.168 ~.169 ~e17%
-+12% -.17%
=169 =.173 -5178 -17? ~e178 =.176
=+180 -e177
-.179 =150 ~.10823 =-.177 ~e187 -.173
=177 ~179
-.158 -.180

.17
=179

0.95
-.167

=el70
~.178

-+092
-.101
“sll®
-.085%
-+ 000

«336
271

«¢33

334
+ 348

218
»108
-.123
-.173
-el74

-.180
-»185



ABLE 1.~ i
T Continued ORIGINAL PAGE 1§

(c) Continued OF POOR QUALITY

ALPHA = 4,79, PHI © 45,0, - BODY/WING/TAIL/NO DEFLECVIONS

CP AT x/Le TNETA
0.10 0.20 0.30 0.%0 0.50 0.60 0.70 0.85 0.95 DEG
023 01 «004 ~+003 ~+005 =.0006 -.033 =s041 =029 0
«003 ~.012 25
~+022 30
«049 -.010 - 022 L3 ]
053 +013 <008 ~+004 =000 =019 =e033 ~a043 &0
«001 ~»009 70
019 +011 011 =007 =+004 -.007 ~+039 =~.052 e
-+003 ~e02% -.035 60
<026 «005 --012 -.020 -.023 ~+032 ~.068 -.056 -.00¢ a5
082 «028 013 =017 =.03¢ =067 «005 %0
« 104 062 «030 «0Lé =.007 -+032 -+002 =001 ~.000 95
«030 -.008 =.035 100
« 104 «001 «058 040 +035 » 004 -.028 -+009 10%
«060 «012 110
+100 «072 +«066 048 «035 «010 ~.013 ~+030 120
«070 022 +011 135
~.004 150
071 <025 195
+101 +080 «073 057 060 027 »002 -.018 -+008 180
-07¢ 031 205
~+000 210
«002 «033 »003 22%
o116 092 =081 067 057 <035 «006 -. 004 240
+093 037 250
160 «108 « 095 078 061 -038 «002 «013 255
«104 «060 «0e3 260
+106 «132 +107 «079 057 «02% 020 «01% «025 265
<164 «103 «079 «043 «01¢ -.018 <004 270
«084 <037 2026 =-.003 -.023 ~s061 -.073 -+071 «092 27%
«020 =030 069 280
.027 + 004 001 -.013 -+.020 ~.032 =.050 =055 205
-.002 -+024 290
«023 +0006 «001 «003 ~+009 =021 =038 =e 000 300
=006 ~«018 ~+040 315
- 037 330
012 ~.018 335

ALPNA = 9,79, PH]L o 45.0, BOOY/WING/TATIL/ND DEFLECTIONS

CP AT X/Le THETA

0.10 0.20 0.30 0.40 0.50 0.060 0.70 0.85 0.95 DEG
-«013 =.018 -+021 =026 -.029 -s025 -.0%52 =060 ~+ 060 0
=019 -.029 25

-+ 042 30

«033 -e026 ~.035 43

+025 ~.012 -+010 -.020 ~.023 -.031 ~+050 =< 059 60
-.018 -.028 70

~.031 ~.032 -.027 -.038 =-+031 ~.03% -+ 0069 -.090 7
-+070 ~e085 =085 80

~e048 =-.0061 -+070 -:0506 -+0063 e 0067 =092 - 079 ~e048 as
=025 -.070 -.0608 ~.07% -.076 =072 ~.027 90
067 =014 -«022 -.0%3 -.071 -+089 ~e036 «006 - 000 9%
032 -.037 ~.073 100

.123 «095 »0%9 «033 029 -+ 004 -e037 ~+022 105
«072 017 110

138 o111 <087 062 «055 «036 «001 =.023 120
«098 048 +035 135

«008 150

«104 <057 135

157 «138 <110 034 «085 «063 +038 « 008 022 160
«115 076 203

« 034 210

127 «080 «039 223

«193 +168 «135 «12% ol1% .088 «050 «039 260
152 + 094 250

235 «196 «160 al67 128 «097 «048 «085 255
172 «097 «107 260

2270 °212 1061 o134 <1006 062 .089 +069 -.002 265
«210 «131 084 <043 «001 =041 035 270
«060 =002 -.027 -s057 -.092 ~ellé =-.137 ~e135 «092 275
~.048 -.11% «05% 280

~.031 ~e062 ~.071 ~-.082 =093 -+106 ~el3é =112 285
=008 =094 290

~.027 - 044 ~s0%¢ ~+052 -+068 2002 ~«07} -.078 300
=.0¢1 =.045 ~.071 315

=e063 330

-.018 =2060 33%



74

0.10

=050

005
-.101
-.0%6
=106

+020

132

175

.222

«283
383
«372
«260
«050
=071

=-.078

-.017
~s136
-e121
“s140
-.01%

o146

«220

«296

<384
463
72
+310
o002
=-.095

-.112

ALPHA o

0.20

=.048

-.034
=s102
=100
-.102
~«03¢

«099

o141

196

o267
+291
«290
168
~+019
~«104

~.0906

ALPHA »

0.20
-.11%

»e 062
-e119
=115
-sl1¢
-.063

«113

«187

273

«352
ab1l
0397
«212
-.025
-.124

-.130

ORIGINAL PAGE 5
OF POOR QUALITY

TABLE 1.- Continued

{(c) Continued

14475, PHL = 45.0, B00Y/¥ING/TAIL/ND DEFLECTIONS

CP AT X/Le
0.30 0.40 0.50 0.60 0.70 0.85
=050 -.053 =006 -+0063 ~a 094 -+105
~.043 -.059
+014 -.054
=033 =045 -4 049 =082 ~.083 -.091
-050 -.004
-.078 -.090 -20081 -.Q79 -.128 -+103
-.107 - 096
~e100 -.0%90 -.082 ~.082 ~.0084 -.08%
=082 ~«092 =008 ~.080
=064 ~e 095 -.006 ~.008 =060 +005
«019 -.050
<007 <040 «032 ~.001 -.031 -.069
«09¢ 031
127 <096 081 «00646 «028 «003
150 +087
103 «103
179 151 2134 «119 «084 .0%2
-193 132
o211 164
«229 «195 «188 158 116 103
«253 «170
«267 2225 213 «175 =119 <137
«201 «177
«251 .199 .173% 123 «175 0162
«124 =063 018 -.030
=.040 -e072 ~e104 -.123 =el61 -.137
-+072 =151
~<118 -.133 -a163 ~.148 —s1064 -«1306
~el26 - 144
-elll =106 -e132 -«138 ~el54% -a132
=-a102 -.119
~.079 =.101

19.7% PHI = 45.0, BOOY/WING/TASL/ND DEFLECTIONS

CP AT X/Le
0.30 0.40 0.50 0.60 0.70 0.85
-+129 ~.126 -e137 -.119 =167 -.136
-e123 -e12%
=.005 -.108
-2 004 -.078 -.08C -.091 -.119 -.136
-+090 ~.080
=-+095 -.111 =-.006 -.087 =113 =.111
=115 -.092
=el12 -.098 -.087 -.0089% ~+090 -+ 095
-.090 =095 -.089 -.082
-.08% -.107 -.09¢ -.088 ~.073 <015
«016 ~.067
«079 058 «048 014 =011 ~.039
«119 «058
. 165 o143 #1223 +103 066 +040
199 «138
225 166
«248 228 +201 182 o148 «112
272 «206
. 500 «226
«30 295 .278 248 »19€ «187
«367 205
+386 .338 «316 273 »209 230
400 276
«351 292 +259 «201 «205 «240
.166 102 <065 -.007
=043 -s07% =104 -.120 -.131 -.168
~+083 -.159
-.13% ~.150 -.160 ~s165% =178 -e153
=e151 =elb2
~elé3 -¢128 -.159 -.157 =.173 -.148
=-.138 -e1%3
=.119 =151

=elL

-.088
=.053
~.08>
~el1%

+079
«L6o

067

+ 083
«090

+180
2034
=008
=011
-.015

~e152
~s 156

0.9%
~e149

~el62
-e159

~e 084
~.068
~.058
«.099
-e137

166
«104

«130

o149
o156

253
o114
«013
«005
«028

-el?3
-el74

335



0.10
-.131

~e030
-.139
-.127
=140
-+035

.162

«267

«300

«500
«597
<581
«366
039
-.112

-.131

0.10

2036

«0€3
.035
«Ohb
.063
.08
.0082

«079

«082

<095
122
«169
191
126
«05%

« 060

ALPHA =

0.20
=138

-.093
=120
~a1l18
-.114
-.07%

132

+235

352

« 460
« 536
501
.261
-.C23
-.137

-.152

ALPMA »

0.20

«019

. 021
022
«025
037
2051
+063

+053

20061

07
« 091
#1386
+133
076
.027

«020

24,77,

0.30

~+15%
~e152

~+003
~.084
-.115
-+100
~ellé
~.112
-.086
-¢092
021
+100
152
215
02063

298
<330
«381

«397
636
679
«506
+520
YY)
«207
=041
=090
ol6d
o164
«167
<160

139

Le62y

0.30

«013
-010

«05%3
«019%
010
- 020
«009
«007
«022
028
«035
<038
«039
«064
2047

«050
«053
2055

065
066
079
079
#0902
«110
-107
061
<047
023
017
« 015
« 015

«020

TABLE 1.- Continued

(c) Continued

PHL = 45,0, °
CP AT xs¢s

[ Y] 0.50
=.1%2 =elb4
~.128 =156
=e111 =093
~.100 ~.088
=095 ~.090
=108 ~e095
+006 <075
199 .178
<318 «206
613 +383
467 «431
+398 +35%0
147 079
~s069 ~.099
-.159 -.168
-e142 o174

PHI = 67.5,

CP AT X/L»

0. 40 0.50
005 <002
003 =.001
+001 «003
-+002 ~e004
-.002 ~.012
«010 -.005
«026 «021
0N «020
«040 027
+050 « 065
<065 «052
085 «065
073 048
<034 01
007 «091
014 -002

0.60

-.137
=156

-+151
-a165
-«108
-.084
-, 096
-.087
- 084
-.087
~s 034
«040
093
<192
+199

0233
259
294

323
+356
.381
«391
+388
293
«026
=ell%
=s161
=.172
=173
-e169
=166

~.1067

0.060

- 002
-+008

=008
~.011
=+005
-.002
~+013
-.01¢
~.022
-.021
-.011
-+005

«000

+ 004

008

+011
«013
017

<019
«023
027
030
030
<035
015
-, 008
=-.01¢
=.0l¢
~+013
~.01l¢
-.012

-.013

0.70

“e167

~el7%
=¢130
=+09¢
-.0068

«01%

o118

o226

297
«313
«365
=e130
-a186

=elb1l

0.70

=+031

~e032
~e034
o063
=010
=+033

=.026

=s010

-.003
-«001

+013
-.043
-.038
~4032

80DY/MEING/TALIL/ND DEFLECTIONS

0.05

-+150

=elb4
=elb6
-s122

«040
-+013

«089

+168

»290
365
«356
-.128
=157

-el17C

BODY/7WEING/TATL/ND DEFLECTIONS

~e061
“e043
-+039
=+012
=.021

~.039

-e028

=+014
~+000

« 002
=055
-2 043
-+039

ORIGINAL PA
OF PCOR U

Ly

«.075
=.098
=.092
=119
=152

231
175

«203

2206
238

o324
#2201
-e025
=031
-.027

~e177
-+180

0.95
-e027

~017
-.016

-.040
=s014
~.002
-.013
=064

«003
=012

~e018

=«0106
~s01¢

«051
028
098
096
«090

=+037
=036

-9
2R

Lt

75



76

0.10

- 009

«0%1
+ 006
=-.001
002
»062
«071

+085

«103

»160
.191
+294
«279
153
.037

«012

021
-.011
~.032
-~ 067
~017

082

+085

120

195
o272
+ 400
«373
0192
+029

-a:Ql6

ALPHA »

0.20

~+003

»002
«002
-.011
=-+01%
<007
052

+Db1

-087

119
«157
226
+201
« 091
« 004

-.008

ALPHA =

0.20
«.037

-.017
~.013
-.062
~+004
-.050

+029

«057

«106

o165
«231
.333
287
.121
=.010

-+ 065

ORIGINAL PAGE 19

TABLE 1.- Continued

(c) Continued

9.58, PHE o 67.5, BO0Y/WINGITALIL/NG DEFLECTIONS

CP AT x/Ls
0.130 [ I3 2] 0.%50 0.00 0.70 0485
~+009 ~«016 =021 -.019 -s 067 -+058
-«007 ~.Q24
<040 ~.020
«002 =e010 -.015% ~.023 ~.043 -2 055
-+004 ~«015
+007 ~+009 -.007 ~:012 ~+045 =056
«.009 -.010
~.018 -s021 =-.023 -s035 -+ 054 -~ 045
-.021 -e 034 ~.033 -.036
-+017 - 037 ~e 047 ~:053 ~+033 -e020
«008 ~« 048
«023 «002 ~«029 ~.05% -« 038
.032 ~e015
«043 «022 .0l ~+001 =031 =051
051 «0l0
«057 018
«06é « 049 042 2026 »001 -.021
071 034
083 042
+093 086 077 +033 2021 012
ollé <000
o226 -118 «099 073 .032 «037
+151 +086
177 137 127 +008 054 <042
157 o121 «084 +060
+062 «030 «D01 ~eN28 =.076 =277
+023 -+ 049
~.012 -.027 -«037 -.052 ~.07% =.074
-.020 ~.0%92
-.020 ~s021 =.032 -+039 ~«056 =004
-e017 ~«035
-+ 005 -.033

14460, PHT = 67.5, BODY/WING/TALL/NDG OEFLECTIONS

CP AT X/L»

0.30 0,40 0.50 0.60 0.70 0.85
=~ 044 -s065 «.0%3 =048 -.077 -.088
~-.032 -.052

023 ~«046
~.0106 -.028 -e03% -. 049 -.071 -.078
-.021 ~.039
~.009 =027 ~e028 -+036 -e071 -s 0062
~e034 ~.0%2
~«049 =044 ~e061 s 040 ~.048 =4 056
-2034 ~eD43 -. 042 ~2 042
-.0%9 ~.0060 -.0%8 -+05¢ -.057 - 062
~e032 -2080
- 002 -e020 -.02% =057 -,076 ~.0706

017 -~.032

+ 044 «022 <010 -.005 -e034 ~.053

+ 066 «016

«080 «032

« 005 073 «058 +080 «019 =.002

+110 061

«131 076

150 o120 v123 097 « 060 «049

-103 118

2200 o176 <168 +133 +088 086

244 <156

283 236 o215 o166 «131 «09¢6

w263 “182 169 092

092 2040 <019 ~.01l06 ~e068 =079

025 =+0061
-.027 =-.049 =-+061 -.079 ~.109 - 117
~s 043 -.085%

-,0%7 -.058 -.080 -.091 -e111 ~.111
=-.058 -.08%
-.063 «:070

0.9%
~e052

~035
~.025

-.077
-.0%1
=039
~+051
-+079

2003
-+023

-.011

-.007?
=006

o147
041
.132
o144
«07¢

- 072
~.068

~«105
-+08%
~+074
-«100
~e125

006
~.012

«005

+007
014

261
<095
sl40
<168
«131

~+12%
-e123

OF POOR QUALITY



.10

=+061

001
-.027
-.0606
-.0N
-e073

«029

+088

+163

« 260
<366
. 335
b8
«232
027

-. 036

~e193

-.023
- 050
~:077
-+ 081
-.0080

«013

« 695

199

«330
o467
o673
+589
278
<028

-.043

ALPHA =

Q.20

=+070

-.062
-+037
~.0066
-«060
~+009

+008

+059

=139

«230
. 322
452
+381
156
-.013

-.062

ALPHA =

-.096
-.067
-.009
=e 066
-+ 065

+001

2070

177

k21
+585
483
197
-.011

-, 072

19.62»

0.30

=095
-.0085

-.000
=-.049
=.050
-.037
-.059
-.061
-.062
-.057
-.066
~.023

«007

065

076

+100
«126
«150

«1683
216
267
+302
357
407
« 344
132
«036
-.028
~.054
~e07¢
-.089

-.087

24,01

«537
R11]
171
047
=.028
~.060
-,087
=s10¢

-+103

TABRLE 1.~ Continued

(c) Continued

PHI ® 67.5»
CP AT X/Le

0.40 0.50
~.104 ~a119
=.062 =4070
-.058 =054
-+053 ~.048
=040 =e051
~e054 =056
-.038 -.039
«029 «010
«109 + 089
+188 180
«261 251
0367 «323
«267 227
+«080 + 049
-.051 -.06¢
~e073 -.099

PHL o b7.5,

AT XL

0,40 0.50
~el21 -e137
~ell% -.122
~.096 -.086
~.061 -.063
-.058 ~+0060
-« 061 ~.063
-.061 -.038
2069 «033
o153 «130
261 0243
+302 337
77 «&38
3067 312
123 «083
-s046 -e0062
=-.080 =¢105

ORIGINAL PAGE '
OF POOR QUALITY

BODY/WING/TALIL/NO DEFLECTIONS

0.60

~+10%
=.112

-»008
=085
~+008
=059
=+068
=058
=+054
=e057
~e081
-.070
-.038
=001

«031

#0355
079
«100

«123
155
+188
«211
247
«260
«162
«010
~.055
-.082
=.096
=108
~sllé

-.122

-+106
=+090
=s071
=068
-.080

e 0286

+ 069

-115
161
«250
=+043
~ell4

=129

~e109
«.088
=.078
=e047
-. 089

~a062

«029

i}
0148
2171
~e 030
-e119
-.128

BOOY/WING/TAIL/ND DEFLECTIONS

0.60

~el18
~.137

=+136
-.133
-.100
-.0087
=:104
-,089
~.063
~. 0065
-.083
-e 067
~.030

«015

«035

0086
«119
o147

179
221
2267
«301
#3352
373
o264
«0646
=045
~.078
-:096
=113
=e126

=s133

0.70

~el43

~el65
=e12¢
~a119
-.079
-s077

=+009

-087

0485

-elb3

-e136
=a126
=.1106
-e049
-.092

=-.023

«073

o162
0226
259
«022
-.10%
-.129

0.95
~elbb

~.139
=116

~.126
=-.109
=+089
=120
=elbb

»019
012

.028

032
043

397
«134
0269
-258
275

~.158
~162

0.95%
-159

-+162
=e149

=099
=.093
-«107
=el43
=.160

« 046
+040

«055

. 068
«078

0493
.196
+352
«30%
«351

=2 104
-el72

77



78

094
+093
156
«189
o166
2101

073

« 064

»059
062
«075
»080
+072
«058

« 060

20088
073
+106
«120
«110
079

067

0060

+ 0066
2079
120
0134
o111
2075

067

TABLE 1.- Continued

ORIGINAL PAGE (3

OF POOR QUALITY

(c) Continued

ALPHA e =5,01, PRI = 90.0, BODY/WING/TAIL/ND DEFLECTIONS

0.20
062

«050
«0065
117
0147
121
082

«057

«049

<044
«043
« 067
«050
046
.038

+039

ALPHA =

« 047
2053
075
« 80
076
064

« 048

« 048

«050
057
077
087
«071
<049

+ 044

CP AT x/Le
0430 0.40 0.50 0460 0.70 0.8%
«032 023 «016 «010 020 =.03%
+032 «005
+073 +008
«062 026 «019 +005 =e021 ~.028
+ 041 «014
«057 033 «029 «018 ~+020 =029
«059 «011
«086 +062 o047 «020 ~+012 ~a026
17 079 «057 «028
+089 «065 2044 021 =010 =.022
«066 +01%
«055 000 «037 «012 =011 ~+026
<048 -011
o046 «030 «021 +009 =019 -+ 020
041 «006
«038 «005
+036 026 «01¢ «004 -+020 -« 030
+033 «003
«041 002
#0132 022 «013 -+000 =025 =+ 040
+»035 - 004
+032 «023 «010 -+ 005 =+031 -+028
032 ~+003
#032 «019 +008 -« 0006 -«018 =025
+035 +019 «007 =+006
«030 «023 +009 ~«008 =+017 -+ 025
<048 ~+00¢
«033 020 +011 =004 ~-.031 ~e029
«030 =+004
«031 028 «013 =+001 =026 -«038
+031 +001
«037 «000

=53 PHI = 90.0» BODY/MING/TAIL/ND DEFLECTIONS

CP AT x/Le
0.30 0.40 0.50 0.80 0.70 285
«034 «023 017 012 -«018 =+033
«032 «006
2071 «007
«C38 «022 «016 +002 -.022 =-.030
«033 «008
043 026 +021 +011 =027 -.0298
«039 «001
+049 «035 «023 «002 =.021 - 023
2068 <039 <022 «002
«053 «035 +019 «001 ~020 -s022
«045 +001
082 029 028 »001 =s021 =-+026
«040 +003
«060 «028 +017 «003 -e022 =+030
2039 «003
+038 «004
«037 026 #015 «005 =017 ~.033
«035 «006
043 007
«037 027 2020 «007 =018 ~:030
2043 «003%
042 «032 «021 «00% -.023 ~es024
047 + 009
«038 «036 «027 +006 -+ 015 =e024
«066 «082 +028 <000
2059 «036 024 «004 =015 -« 026
«080 «005
062 027 «019 «005 “.024 =.028
«036 +004
«036 «031 «017 2004 -.019 - 029
+035 +005
« 040 «00°

=+0006

+ 007

=.014
=e 010



0.10
«057

.081
«055
«065
064
« 0060
«058

«056

«05¢

«00d
+091
o176
«203
o162
091

«0068

006
034
015
«026
«033
«036

040

+048

«074
120
2062
312
0269
121

075

ALPHA =

0.20
«036

+036
«037
« 062
Ll
+ 062
0 0467

« 036

« 040

« 049
+ 0066
126
+150
«115
«060

« 044

ALPHA »

0.20
. 032

«023
«020
«018
017
.017
«030

0024

» 036

2056
<090
192
2236
«179
«08%

«052

4oy

0430

«028
<025

#0863
027
«020
+030
«021
021
«032
«023
«024
025
<026
«029
«030

«031
«033
.033

o044
Q61
«051
«056
+068
«09%6
«123
«098
+080
«053
04
«03"
034

«037

9.48,

0.30

«020
« 016

«056
<017
«009
«019
007
«006
017
=008
+009
«011
012
015
«017

+018
+020
+021

«035
«035
<053
« 085
092
145
«191
«146
«106
« 065
+0648
+035
027

+029

TABLE 1.~ Continued

(c) Continued

PHI « 90,0,
CP AT x/Le

0440 0.50
020 +013
«0l6 «009
Gl2 «+010
«012 «006
«010 «001
«010 «000
«012 «016
«0le «007
«022 «010
«030 2023
$ 042 029
072 4054
<069 «066
«069 «049
«017 026
.03% .020

PHI * 90,0,

CP AT X/L-

0.40 £,90
.008 «003
-.001 ~-.008
=002 =005
«000 =.005
=.001 -. 008
=003 =-.010
~.003 +000
-.003 =-.008
«007 =.001
«027 »022
«056 +040
123 +099
.159 »128
«119 «092
051 +»038
+032 «020

0.60

+008
«001

« 002
-e 004

»000

003
-+009
~+009
-.010
=.011
-.010
=.009
«+006
=+006
=¢005

-+003
=-.001
«001

«003
<006
<008
«011
«018
026
«034
022
014
010
.007
+003
«002

-.001

0.60

-+000
-.010

=011
- 019
-.01%
=+011
-4021
=017
-.010
-.018
-.021
-.023
-4022
-.021
-.018

=+0l&
=010
-eO7

-.003
005
012
019
«036
«081
« 084
+057
«032
<019
+010
2004

..0n]

-.008

ORIGINAL PAGE (S
OF POOR QUALITY

-e028
~+033
=-.021
=022
=.030

=029

-.023

=019
-.010
-+.004
~e 004
-.017

-2020

0.70

-.031

-o 064
- 067
-«026
~+028
-.062
=s065

-.031

-,021
=.010
017
«019
-e012
-¢023

BNOY/WING/TAIL/ND DEFLECTIONS

=.039
-.032
- 025
~«024
=+030

~a 041

-.037

=.028
-.020
-+ 026
-s 027
<« 024

«.027

BOOY/WING/TAIL/ND DETLECTIONS

0.65

=e040

-.058
-.036
~.029
-.031
-.038
=060

=e 047

-.032
=+020
- 014
~.013
-e026

-,030

0.95
o041

-e036
=+ 009

-.079
=057
=04}
-.055
-.080

«.012
~o 042

=061

=+05%0
-+052

174
077
182
125
«179

-.050
=032

79



80

333

<050
.013
012
2005
«011
«015

.021

.038

084
.153
356
Ve 26
332
158

080

029
=.011
=+ 004
-+ 006
~-.007

~.0,2

=-. 005

.025

.098
«193
11
552
430
202

102

ALPHA »

0420
018

«003
«000
«Q03
+00%
«001
« 010

«001

+020

«058
o123
286
«352
o267
<118

+055

ALPHA o

-, 022
~.02%
=012
-.009
-.01¢
-eQl0

~.026

«011

<074
«160
«371
o462
0352
157

072

14.47,

18,47,

TABLE 1.- Continued

(c) Continued

PHI o 90.0,
CP AT x/L»

Q.40 0.50
=.001 =.013
-.020 =030
-.021 =024
=.011 =013
-.010 =016
-.012 ~e019
=-.021 -.018
~e022 =+031
-+0013 =016
027 <021
075 061
187 -163
262 216
«180 158
071 +063
034 +021

PHI = 9040,

CP AT x/i=

0.40 0.50
=010 -.024&
-.050 ~.061
045 =.0606
=024 ~+026
=-s022 =-.028
=025 -.032
=.044 =060
=e052 =206
=015 ~e028
042 032
113 098
271 o247
0309 «319
02062 240
o111 «100
«050 032

0460

=e01¢
-.028

-.032
~e064
=038
~.031
-.03¢
~e027
-+025
=.028
~s032
=~a043
~. 046
~e045
=039

-.032
-.023
=017

=-«007
«006
022
«038
070
«118
«159%
«113
« 065
037
«021
«006
-«007

~+019

0.60

- 026
=+045

=+«0506
~e077
~+070
-.050
=068
=00l
-.030
~e062
=~.0647
-.0861
-.080
-.080
~.0065

-.051
-«033
~.021

-.006
013
+0&5
«071
o120
0193
253
0185
113
072
065
016

=005

=023

0.70

~e045

=069
=064
~.037
-.038
~e056
=069

=04t

-+ 020
« 004
+» 060
+060
«003

~s021

0.70
=052

-.098
-.081
=054
=055
-.072

=+100

=e050

-s012
.03}
0120
121
2033

=«013

ORIGINAL PAGE IS
OF POOR QUALITY

BODY/WING/TATL/ND DEFLECTIONS

-+085
=047
=.040
=041
~a 048

~.LuB

=+061

=+ 034
=+01¢
«015
«015
~e016

-.033

BODY/WING/TAIL/ND OEFLECTIONS

0.8%5

- 000

-+109
~+070
=+ 06%
~.0067
=~.070

=112

~.009

=028
007
« 003
1]
«004

=026

095
=065

“. 007
=233

=ell4
=098
~e0b67
-+ 089
=112

~s 044
=071

~e 002

=075
-.071

295
«127
«255
+1706
297

-.071
-. 076

0.9%
-.083

~+085%
-.073

~sl40
=123
~.090
-el21
~.139

-.081
-.087

=081

=005
=080

22
»238
«368
«203
e 457

-.076
~e08%



ALPHA o
0,10 0.20
«025 «005
«006 ~+050
=s030 =+053
-.018 - 025
=.022 -e023
~020 - 032
=. 041 =+046
-.03¢ =«055
2017 «003
eil6 +093
0234 203
«575 79
69 1600
538 + 657
.251 «204
128 « 094

24,49,

0.30

=+0006
=026

+008
=08
-.085
~e054
=.004
-. 938
- .21
~ewlb
~s040
-.072
-.082
-.062
-.063

-e020
=+003
<009

<044
078
«138
o184
272
435
+566
o368
288
«190
+ 140
«0806
A1)

022

ALPHA o ~4,.99,

0.10 0.20

0.30

TABLE 1.- Continued

(c) Conpinued

PHI = 90.0,
CP AT Xx/Ls
0,40 0.50
-.008 -4026
=075 -.082
=080 =-.076
-e069% -e0%
-.0137 -.069
=041 =060
-:086 -.066
-eN78 ~+089
-.018 -.029
+ 064 069
«19%8 137
37 362
479 W &40
2366 0332
.158 160
«075 052
PHI o

0.40

0.60

=.023
~e047

~. 084
=094
-.102
=+075
-.07%
=e074%
=.00606
=.075
=+071
=086
=112
-.098
~e075

~.056
=033
=.018%

+008
#0348
10
«112
176
«280
«3b%
273
« 171
1146
079
037
«009

~.015

ORIGINAL PAGE i3
OF POOR QUALITY

0.70

-.068

-«110
=104
-.0.8
-~.084

-y il

=.055

«006
<071
«200
198
72

+008

BODY/WING/TAIL/ND DEFLECTIONS

0.85

~.063

=ellé
=-.0R9
~.084
=.08¢
-.089

-.118

=+ 066

=010
<037
127
127
«036

=-+000

0.0» BOOY/WING/TALIL/PIYCH DEFLECTION

CP AT X/L»
0,50

0,60

0.70

013

+007
~.010
«028
-.091
-+046

-.038

=.028

-e036

-.050

=.093

«028

v

0.85

-.018

=.010
«011
«018
«038
=+003

~+045

-, 040

=009
=+ 04E
2014
«015%
010
-e013

C 9%
-.089

2092
080

=161
~»138
-+105
-el34
=~s154

~.091
=«076¢

-.085

-.081
-+073

«623
+372
517
315
«648

~a0n?
~.088

0,95
.0880

o118
olbé

“ollb
<067
«095
167
<702

~.109
~.045

=-.007

-.06%
-.098

« 751
2160
<096
.037
~.077

1350
120

335

81



TABLE 1.- Continued
CRIGINAL PAGE IS

(c) Cortinued OF POOR QUALITY

ALPHA ® <02 PHI = 0.1, $30Y/wING/TALLZO [CH DEFLECTION
THETA <P AL XZLe Tnela
DEG Call Jeé2€ G308 Jabl Ce50 0.50 0.70 G.8% Je9d JEe
Q =020 -2 015 «070 <
25 S
3C Q018 3
%5 394 45
[1:} -.022 =029 60
0 T0
T2 -.02% -.029 5
8d -.083 80
85 ~.01% -.021 ~.C19 85
990 ~.C31 °C
3 -.017 ~-020 129 95
10C «730 120
105 -+017 =022 1€9
110 11c
120 -.019 ~+028 120
i35 ~s10. 135
150 ~a033 15¢
135 155
180 -.018 -+032 ~.002 18¢
205 20%
2io ~.03% 210
225 ~.095 225
240 -« 017 -«C30 240
250 25¢
25% -.023 =024 5%
200 600 260
265 ~eQ17 -+ 025 «110 205
270 ~.010 270
275 -+01% =025 ~.217 2715
280 ~."70 280
205 -e026 -.020 20t
290 290
300 -.020 -.029 300
319 <098 31%
330 081 330
333 33%
LLPHA = 5.00, PHI = (C.0» ON0Y 74 ING/TAIL/PITCH DEFLECTION
TuETA CP AT R/L= THETA
DEG Ceil 0.20 0.30 0. &C G.5u 0.60 0.70 0.85 0.95 133
< - 03¢ -+ 040 «003 o
2% 2%
30 + 04 c
“% 1.1 LY
60 -+ 040 -.0480 60
" 10
75 ~.05% ~. 008 75
80 -.022 (1]
s -+100 =.075 o113 [}
30 -.083 9%
95 «020 <018 «119 9%
100 .85} 100
105 =005 «014 105
112 110
120 +007 -.008 120
239 ~. 095 135
150 =.000 150
15% 15%%
1h0 <014 -.007 «035 180
205 205
21¢ -.001 210
225 ~.090 22%
240 009 ~«011 240
25¢C 250
252 =+010 016 255
260 «5%. 260
265 +022 +015 «09¢ 205
270 -.089 270
27y «,297 -.077 -+120 275
28¢ ~+010 280
28% - 054 ~.063 285
290 290
300 -.039 =, 049 300
115 «070 315
k3 M) +043 330

EER 335



THETA
11114

~5
3¢
(%
L1s]
10
75
80
s
°0

10¢
108
11C
120
13%
196
158
180
203
210
225
24¢
250
255
260
265
21
27
280
285
293
30C
315
33¢
335

THETA
439

25
30
L}]
80
70
7%
80
as
90

100
105
110
120
135
150
155
180
20%
210
22%
250
250
255
260
265
270
273
280
28%

00
1%
330
335

TABLE 1.~ Continued  ORIGINAL PAGE 9
OF POOR QUALITY

(c) Continued

ALPHA = 10,02, PHL o 0.00 BOOY/WING/TAIL/PITCH DEFLECTION

CP AT X/L=

Cel0 se2C 0.30 0.%0 0.50 Q.60 Q.70 G.%%
-.055 -+ 057

-.0060 =073

-e162 -.167

-.139 ~e162

«035 «065

«229 o052

<057 «02%

+0068 .038

.060 .029

<020 +0%3

«036 .059

-»130 —elb

h L13 ~s14)

~.0e3 ~e27%

ALPHA » 15,01, PHL = 0.0, BICY/4ING/TAIL/PITCN DEFLECTION

CP AT X/L=

0.12 .29 0.30 0.60 0.50 0.b0 0.70 0.8%
—+290 -«091

=.l%0 ~«135

=153 -.160

~elt3 ~«1593

<065 -129

.078 + 105

122 + 085

o141 12¢

.129 .08%

077 +107

<070 .123

-.162 -.156

~s153 -al27

s l&7 -e134

0,9%
.05

-.01¢
<03y

~e157
-a171
~«137
«154
«t29

~e07s
«057

284

=059
-.Q70

515
+130
=al%}
~.16%
-.15¢

-33¢
~.025

-~.178
~e177
~e1&9
.209
«623

-.030
.126

«148

127
=031

2527
«165
=159
-.177
-.180

-.097
=111

290
300
315
33C
335

300
315
330
335

83



84

TABLE 1.~ Continued

(c) Continued

ALFHA ¢ 20,02, PRI » 0.0, B00Y/uInG/VAIL/PLICH QEFLECTION

CP &l x/Le
0.10 d.20 0.30 0.40 C.50 0.80 .70

~el2s

«235

210
o164
«110
-.176
=«1066

~.169

0.0%

=.121

=~ 158
~.1069
~.101
213
o177

«103

o162
o102
« 206
-« 164
~<165
~=157

ALPHA = 25,02, PHI = 0.0» SODY/MENGI TATIL/PITCH DEFLECTION

CP AT 3/
0.10 0.20 0.30 d. 40 G.50 .80 G.70

“e14%

=172
~e173
-.1006
«180
2221
«308

363

«320
2 22%
<106
=e181
275

~s170

.85
-e139

- 160
-.172
=187
»310
«269

o252

0208

e2%5
«278
#2302
=171
- 169

~+160

0.95
~.128

~al82
-.127

~=179
-a177
~.168
«273
«683

-Q22
<211

-230

23
» 025

<307
« 247
~.161
=179
~.123

~125
~o163

G.93%
-+13¢

~a164
~ale4

-i7

-.173

=135
2314
»71%

+103
«3006

324

<308
«103

.60
293
-.157
~e177
“elBé&

=143
=149

ORIGINAL PAGE 13
OF POCR QUALITY



TABLE 1.~ Continued

(c) Continued ORIGINAL PAGE S

ALPHA & -4.82, PHI = 0.0 800Y/ulnNGrTalLsYsw DEFLECTION

TRETS CP AT ¥/Ls TMETA
0€6 .10 .20 0.30 Q.40 0.50 0.62 0.73 0.85 0.9% D€6
) «01¢ -<012 038 ]
25 23
30 -.019 I
3 -.007 AS
80 «CC6 ~.039 o0
T0 T0
75 -.0C9 «01C 5
0 <707 L]
[} 024 017 340 ey
< 2407 S0
95 ~a 082 » 084 =373 LH
100 «348 1c0
105 ~ed&} 968 105
110 110
120 -.039 «Co7 120
135 -e793 135
15¢C -.008 150
155 155
188 -.033 -.017 -.022 1%0
205 205
210 257 210
225 399 22%
240 -.0230 ~«050 243
250 250
255 - Co3 ~+960 2593
260 -ol83 260
20% -.003 ~.CT3 -.103 205
270 =+080 270
27s o327 013 =.209 275
280 -.137 280
2035 -eC12 .00% 285
290 290
300 «0Cs -.013 300
ns e162 1%
330 138 330
335 335

ALPHA = «00» PHI o J.0C, BODY/WING/TAIL/YAW DEFLECTION

™HETA CP AT X/ie THETA
UFG 2.10 0420 0.30 0.40 0.50 0.63 0.70 0.85 0,93 066
0 -.016 -.03 «C15 o
2t 25
30 -.055 30
.5 -.105 s
60 -.022 .00% 60
b 70
75 -.025 101 75
0 .107 80
1) -.019 .0%3 .61l I
90 %89 %0
95 -.017 £040 27 95
100 .737 100
105 -.017 .06t 105
110 110
120 -.019 -.011 120
13% -.108 135
150 -.059 1%0
153 155
180 -.015 -.032 .017 180
208 205
210 .097 210
223 .120 225
240 -~.01% -.030 240
290 250
255 -.026 -.026 293
260 ERYY 260
205 -."18 -.025 -.101 268
270 -.074 270
279 -.016 -.025 -.097 273
200 -.13% 200
285 -.0¢5 ~.026 285
290 290
300 -.021 -.030 106
215 121 s
330 . 096 330

335 335



86

335

TABLE 1.~ Continued

(c) Continued

ALPHA = 5,01, PHIL = 0,00 BOOY/WING/TAIL/YAY DEFLECTION

CP AT x/7 e
G.10 0.20 0.30 0.40 0.50 0.60 0.70

~«033

~+039
=«019
=015
«022
=005
+«007

«014

«008
~+011
«020
~.096
-+05%¢

-+039

ALPNA » 10,01, PHI ¢ 0.0, BODY/NING/TAILIYAN

CP AT x/L-
c.10 0.20 0.30 0.40 0.30 0.60 0.70

-.052

=4065
~e105
=.099
«036
+028
057

«069

+«059
024
033
-.137
~elbb

=004

of PO

0.05

~«017

-027
«021
«023
-020
«015
=007

~«007

~+012
+013
o014
- 077
=063
-« 040

DEFLECTION

0.85
=049

-.069
-.028
-:01)
066
«053
«025

+038

«02¢
«052
«058
=.148
=148
=075

0.9%
-«010

=058
=077

200
«208
253
-107
« 094

--103
-.020

» 045

142
« 164

~«143
=113
-.077
-.102
-a136

«111
« 066

0.9%
-+027

-.057
~e0&5

«021
+111
160
179
055

-.001
046

«082

«211
0239

~.145
=-.133
-.127
=165
=.169

086
«018

THeTA
(11



THETA
DEG

25
30
%5
[
rT0
75
80
85
L1

10¢
10%
110
120
135
150
155
180
203
21c
225%
260
250
255
260
265
270
275
280
205
290
300
313
330
338

TABLE 1.~ Continued ()'!’t;""‘l. F"‘(i't '.'
OF POOR QUALITY

(c) Continued

ALPHA = 15.02, bl = 0.0, BO0Y/JINGITALL/ZYAM OEFLECTION
CP AT X/t~

.10 08.20 030 Q.60 0.50 0.60 0.70 Q.05
-.008 -.09)3

e LY -.080

=127 ~. 085

-.108 ~-.080

«068 130

079 .07

123 .085

o143 «104

.120 .083

078 +10¢

067 0122

~el03 -.150

~e155 -.156

—.148 ~+135
ALPHE » 20.01, PHl o 0.0, BOOY/MING/TALL/YaW DEFLECTION

CP AT X/L=

0.1C D.20 0.30 0.40 0,50 0.60 0,70 0.85
-e123 -.122

~al61 -.092

—.l&? =-.101

=123 =097

+119 214

v 145 179

+2006 0263

236 .89

.213 «161

o162 179

«115 +20%

-.177 -e167

~e167 ~.105

=170 ~e156

0.9%
-.081

=093
-.117

-.027
<067
098
«217
637

-.040
«1186

2153

«316
«3%%

-s136
-.12%
~e132
“e175
-.177

-« 099
~.104

0.95
~el24

-.139
~.153

=-.017
=008
«006
277
876

£ 003
202

279

o454
479

-sd22
~109
-.129
~.174
=179

~.128
-.139

THETA
DEG

25

45

60

70

5

80

85

90

95
100
103
110
120
135
150
155
180
205
210
225
240
250
255
260
265
270
278
280
285
290
30
315
330
335

87



THETA
134

2%

4%
60
70
15
119
85
[0

10C
105
110
120
135
150
155
180
205
210
225
240
250
25%
260
265
270
275
280
28%
290
300
ns
330
335

THETA

DEG

25
30
45

70
75
80
a5
90

100
105
110
120
13%
150
155
180
205
210
225
240
2%0
255
260
265
270
2%

.10

0.10

ALPHA = 25,03,

0.20

U.30

ALPHA 2 -4,.88,

0.20

.30

TABLE 1.- Continued

(c) Continued

PHI = 0.0, ACOY/WING/TATL/ VAW DEFLECTICN
CP AT xX/Le
J.%0 Q.50 2460 e.70 G.89
“.1486 ~.134
-.15%9 -.11%
~e14? -.128
-.131 -.120
184 312
222 «272
306 «256
« 345 +289
«319 256
°222 .272
182 299
-.183 -.170
-.176 =172
-e177 ~el165
PHI » 0.0, BODY/WING/TAIL/RCLL OEFLECTION
CP AT X/L»
0.40 0.50 0.60 0.70 0.85
«011 =012
<005 =010
-.010 «010

027 «017
=-.094 -.071
-.043 =+062
-.039 - 049
-.033 -.062
-.036 -, 069
=.049 ~.069
-.093 +015

+029 «014
-.012 010

«007 ~.013

ORIGINAL PAGE 19
OF POOR QuUALITY

Q.95
~a149

~elb2
~.168

~.078
~.078
-« 006
321
«730

«075
298

480

«014
.628

=»10]
=+C90
-.13%
-.178
-+180

=.154
-e162

0.95
.038

-.010
~.098

837
-151
-.082
~e115%
-.005

<078
«054

-.020

=069
-.109

« 760
«159
.097
« 040
-.07%

160
138

335

335



~e 19
ORIGINAL PAG=
TABLE 1.~ Continued OF POOR QUN—‘“

(c) Continued

ALPHA = 01 PHLI = 0.0, BODY/4ING/TAIL/ROLL DEFLECTION
THETA CP AY x/L= THETA

OEG 0.10 0.20 0.30 J.40 0.50 0.60 0.70 0.89 0.9% 1139
] -.020 -+ 031 «021 0
25 23
30 ~.0640 30
45 =109 A5
&0 -.023 -.030 60
70 10
75 =.0206 -+030 75
a0 . 7306 80
95 -.020 -« 026 167 85
90 -.0180 0
93 -.018 -.020 -.010 95
100 -.075 100
10% ~.015 ~+023 105
11¢ i
120 -.019 -.020 120
1335 +108 135
150 .083 150
155 155
180 =.015 ~e032 «003 180
205 205
210 ~.059 210
225 ~. 098 22%
240 -.C17 ~«030 240
250 250
2%% -.023 -. 024 255
260 068 260
265 ~.018 ~.C25 #115 265
270 =.01% 270
275 -«010 -=025 -.008 275
280 =.008 280
205 -.025 -+026 205
290 290
300 =.021 ~.030 00
315 <113 315
330 +091 330
335 335

ALPHA » 5,02, PHI =« 0.0, BODY/WING/TAIL/ROLL DEFLECTION

THETA CP AT X/Ls THETA

DEG 0.10 0.20 0.30 0.60 0.50 0.60 0.70 0.85 0.95 DEG
0 -.03% ~s041 =012 ]
25 25
30 =.050 30
5 -.117 &5
60 ~e001 -sC49 60
7C 70
75 «.058 ~«038 75
(1] 816 €0
es ~e100 «020 +209 85
90 +099 90
9% + 019 -019 + 043 %
100 ~e074 100
103 ~+003 «014 105
110 110
120 «006 -2 008 120
13% «157 135
150 »133 150
15, 15%
180 014 -«007 «032 180
<05 205
210 ~+031 210
223 =:080 225
2460 +008 -+ 011 260
250 250
255 -+010 +014 25%
260 «598 260
265 021 +015 +113 269
270 -+080 270
275 =090 -¢078 -.11% 275
200 -.008 280
285 =.055 ~e006% 285
290 290
300 -.039 -.050 300
315 08¢ s
330 059 330

335 333



. T : 1GIN L Pass
TABLE 1 Continued OR AL e

yALY
(c) Continued OF POOR Q

ALPHA = 10,01, PHI = 9.0, BOOY/uING/TALLZQALL .cFLECTION
THETA CP AY x/Lw THETA
1134 0.1¢ .20 0.32 J.40 ¢-50 0.5 Q.70 0.8% 093 0£G
0 -.05% ~.060 ~.043 0
25 25
e =050 30
65 -.122 45
60 -.Ces ~.076 60
79 73
41 “al4b2 ~.163 7%
80 «284 80
85 ~elb3 ~.135 044 85
90 +O71 9c
9% 032 <064 ~.021 95
100 =.291 100
105 2028 «051 10%
110 11Cc
120 «0%5 024 120
13% «23% 13%
150 «201 150
155 155
180 069 037 «07¢C 180
205 205
210 <012 210
225 -.049 229
240 +0%9 o L24 240
250 250
255 Q28 053 2%¢
260 «5606 2602
269 035 053 148 [1-¥}
210 -e157 27C
27 -.138 -1z o174 275
28¢C ~el6P 280
285 ~a15%0 ~s153 285
2%0 290
300 —+064 ~.07% 300
s « 261 319
33c -.013 330
335 335
ALPHS = 15,01, PUl & 0.0» BOCY/WING/TAIL/ROLL DEFLECTION
THETA TP AT K7L THETA
DEG .10 0.20 0.30 0s40 Ce50 Je03 072 0.85% C.9S (13
0 -.089 ~.085 -.095 ¢
25 25
k14 -.Q98 3¢
5 -.107 45
&C ~o167 ~e138 &n
T0 70
75 -a159% ~.129 75
80 -.059 80
85 —eib7 ~a055 -.000 85
90 «009 %0
93 063 129 -.081 95
100 -.112 100
105 <076 +105 105
110 110
120 o121 + 084 120
1335 341 13%
150 +307 150
155 15%
180 .lél «103 2142 180
205 205
210 2073 210
22% -+0006 22%
260 .128 <086 240
250 250
255 076 »107 255
260 +590 260
265 070 123 200 265
270 -e162 270
275 ~.lb4 =el58 -.178 27%
280 ~+183 280
285 -.156 -.159 285
290 290
300 -.150 =137 300
315 -4099 315
330 -el13 330

33% i



335

THETA
DEG

25

30

LX)

60

70

75

a0

85

99

95
100
105
120
120
135
150
155%
180
20%
210
225
240
250
255
250
265
270
275
270
285
290
300
315
330
335

ORIGINAL PAGE IS

TABLE 1.« Concluded

{c) Concluded

ALPHA « 20.03, PHI e 0.0, B0DY/wING/TAIL/RCLL DEFLECTION
CP AT X/L»

c.1C 0.20 0.30 0.40 0.50 0.60 0.70 0.85
~.126 -e127

=.168 ~eléC

-.l67 -3

=181 ~ellé

«113 210

o162 »173

»205 161

235 189

217 162

145 =183

121 «207

-.178 ~e165

~.168 ~s1686

=el71 =161

ALPHA = 25,02, PMI = 040, 800Y/WwING/TAIL/ROLL DEFLECTION

P AT X/Le
0.10 0.20 0.30 0,40 Ce50 0.60 0.70 0.85
-.148 ~.142

-.173 ~.148

-.175 -.15¢

~.186 -e139

178 .30

.218 2266

<306 o252

Y «28%

.319 .2%%

224 278

.187 .303

-.186 -7

~.178 5171

-.178 ~.163

0.95
=131

~+132
=~.140

=+ 045

« 320
~e047
~.064
-.106

o674
bbb

«2063

s 148
«050

0061
2278
-e159
-e177
-+182

=e12¢6
-el4?

0.95
~el4?

-4156
-+ 156

~+053
=038
=054
-.089
~-.098

625
0608

k62

2262
122

700
326
~+153
-.179
=sl0e

~el6?
~¢153

OF POOR QUALITY

155
180

210
225
240
250
25%
260
265
270
275
280
285
290
300
31%
330
335

290
300

91



ORIGINAL PAL® §3
OF POOR GQUALITY

TABLE 2.~ PRESSUPE COEFFICIENTS FOR BLUNT~NOSE MODEL

(a) Body-alone configuration

ALPHA = =~4,90, PHI = 0.0, BOOY ALONE

THETA CP AT x/Le THETA
DEG 0.10 0420 0.30 0.40 G50 0.60 0.70 0.85 0.95 DEG
[ <078 «074 «063 +053 «048 <067 «030 + 065 <049 ']
2% 064 +039 014 25
65 #0064 .030 45
60 +090 «079 « 066 058 047 «036 021 ~.034 60
7¢ 071 «032 -.062 70
75 + 096 087 «076 «060 065 «027 -+011 -.112 =062 k¢
60 076 «C18 -.047 80
[SH «08% <076 « 066 «067 «026 -.011 -.07¢ -.095 -+067 8s
L1 «071 «051 «030 «005 ~029 -.0068 -.069 90
95 +053 «013 =.019 ~.048 =071 -.087 -.101 -e110 -,060 95
1¢0 =046 -.0063 -.,080 100
105 011 ~+034 -.051 -.090 =047 ~.04% -«056 ~e005 =075 105
110 -a044 -.035 -.076 110
120 -.021 ~.036 -+026 =025 -.025 =.026 ~+033 -eGal 120
135 -.015 -.021 135
155 ~+009 -+018 -.013 15%
180 -.00¢ -.002 -.006 -.010 -.013 =.00?7 «001 «009 180
205 ~+007 -.017 -+013 205
225 -.013 =-.020 225
240 -.021 -.031 =.024 -.024 =023 -.025 -.032 ~s041 240
250 -.038 -.033 -.069 250
255 «013 ~.033 ~.047 -+045 =.043 =054 ~.0¢8 -.081 25%
260 -+069 =e062 -.077 260
265 « 050 «016 ~.019 =068 -.072 -.088 =.102 -«10% =.070 265
270 « 066 047 «026 «001 -.030 -.075 -.0061 270
275 089 2071 <057 «065 «020 =.011 -.005 -.09¢ -.063 275
28¢ 070 +017 =e05¢ 2860
285 +093 «08% «070 «061 Qs 028 ~+014 ~.108 =052 2685
290 «069 032 =e061 290
300 <090 .081 «066 «058 067 «037 «018 =-+032 300
315 + 064 «040 315
335 «066 «040 <007 335
ALPHA = 02y PHI » 0.0» BODY ALONE
THETA CP AT X/L= THETA
0DEG .10 0.20 0.30 0.40 0,50 0.60 0.70 0.85 0.95 0€6
c 027 «025 018 012 «009 «010 -+002 013 «009 0
25 017 «001 ~.015 25
45 «015 +000 45
60 «036 +021 «016 .010 «004 -+002 =.011 -,068 60
70 017 =005 =+035 70
75 «059 «037 «024 «01C «002 =.008 ~.03] -.078 -«03¢ 1¢)
80 «031 -.008 -e02¢ 80
85 «07¢4 «05A «04b «027 <011 -.011 =.053 ~e049 -.018 85
90 «076 <005 «054 030 «0l8 -.007 -.007 9%
95 «072 «057 L) «027 012 -+007 =+050 =.050 =.031 ki ]
100 «031 =¢007 =+037 100
105 054 «036 «021 012 +003 ~+005 =.029 -.078 =.039 105
110 «015 =+002 =.044 110
120 «032 <019 «015 «011 +005 «002 -.010 =e045 120
135 017 «00% 13%
155 .08 «006 -«018 155
180 «G27 022 «019 «013 <010 «011 «013 <012 180
205 .018 2006 =-.018 205
225 «018 «005 225
240 «032 «021 «013 «011 «0006 «003 =+010 ~e 067 240
250 «015 =.001 =+055 250
255 054 «036 «010 «003 =-.005 =-.031 =076 “e045 25%
260 «026 -.008 =.062 260
265 «069 «056 «041 026 «009 -.008 ~e054 =+049 -.026 265
270 «072 062 050 «038 018 =.007 =+008 27
275 071 1060 063 027 +010 =,008 -e054 -.050 -.018 -
200 2031 ~.007 -+039% 280
285 +059 «036 oG22 #011 «002 ~+006 =¢032 -.080 «.030 285
290 «017 ~.006 =.040 290
300 «03% 026 «015 «010 «005 -+000 =e012 =s044 300
313 «016 «002 315

335 «017 +003 =016 338



TABLE 2.- Continued
ORIGINAL PACT i

a) Continued Y
(a) OF POOR QUALITY
ALPHA @ 5,01, PHI = (.0, BODY ALONF
THETA CP AT x/L= THETA
of6 G.1¢ 0.2C 0.30 0,4C 050 0.0 (.70 0.85 0.95 DEG
0 =.009 -,00% -«012 -e017 =-.018 -.012 - «021 2001 «006 0
25 ~+015 -.023 -.012 2%
5 ~.019 =.025 45
60 -.023 -.035% ~.033 =030 -+013l ~.031 -.033 -s04] 60
70 =044 =041 -s075% 70
75 « 009 =-+034 =.049 =-+053 ~.052 ~e051 =056 -+ 0069 -.083 75
80 -aG47 -+CH7 -, 0T 80
85 067 +009 ~+019 -s049 -,073 -.092 a1l -el12 -.073 85
90 004 L1} «.026 .001 -.028 -+067 ~4071 90
95 «077 «008 «0613 +043 026 -.010 -.078 ~.097 -s0062 95
100 «072 017 ~s056 100
105 «087 «07% <071 «060 «045 «028 -+013 ~e113 -oe063 10%
110 068 «036 ~-.0067 110
120 +079 « 066 «065 +05¢ LY «038 +018 -.032 120
135 <0066 +040 135
15% «063 041 »013 155
130 <068 +059 «063 055 <048 2 0&) 2049 +05¢ 180
205 +061 .04l <014 205
225 +061 039 225
240 «0A] «065 «063 «0506 « 045 «037 «016 -.035 2640
2%0 « 066 032 - 000 250
255 «08& 073 «058 o042 2026 ~.014 -.108 ~+ 0066 255
260 +066 «0lé -+057 260
265 «07% <061 2053 «041 «019 ~.011 -.085 -,097 -.069 265
210 <003 « 04D 2021 -.C02 =-+031 ~s075 ~.065 270
275 <068 «01¢ -.018 -.0648 -.072 -¢NB3 -.105 -a106 -.073 275
280 ~+061 =062 -.081 280
285 «G13 =.032 =s 047 ~e052 ~+0648 ~s0406 -.055 -s0¢€6 -, 084 285
290 =+061 -.037 -.C78 290
300 -« 020 =029 -.,033 -.032 -.028 -.02d -.032 -oC38 300
315 ~oJ18 -.022 315
33 ~+015 -,020 -.012 335
ALPHA @ 9,99, PHI s 0.0, BOOY ALONE
THETA CP AT x/Ls= THETA
DEG G.10 0.20 0.30 0,40 0.50 0.060 0.70 Q.85 0.99 otG
) -.02"° -.036 -.060 ~s062 =-.030 -s 044 -.015 -+005 0
2(5, 037 02 -.038 -.043 =025 25
5 -.050 -.043 45
60 -.082 -.096 -s111 -.l12 -.115 -.101 -, 064 ~.078 60
70 ~.113 ~sl6b -+113 70
75 =062 -.lla -+119% -.122 -.129 ~+137 -+150 -s12b -.l1l 75
80 -.128 -¢126 -.101 80
8% <016 -o067 -+090 -.135 -s120 -e124 =.133 -e132 ~.106 1]
0 LY} 013 -.024 -.051 -+084 -.122 -e113 90
95 <077 069 +057 2030 014 -.020 =096 -el34 -+110 95
100 « 096 «0465 -.113 100
105 114 119 113 106 «065 070 .018 -o113 -+105 105
110 119 081 109 110
120 o136 131 122 116 097 <090 <068 «001 120
13¢ 121 094 135
155 -118 109 09 .‘1"2’; :::
«133 129 «119 111 «104 «094 o1 .
;gg ! «120 2095 +069 205
22% 121 096 225
240 135 <129 123 «108 097 «+090 «063 +000 ! 260
7?50 123 080 -e10¢ 229
255 «113 oll6 098 «081 +068 «018 -+110 -e11l 255
260 « 096 043 -el12 0
265 «077 058 050 031 «009 -.019 =-.097 =130 =115 265
210 «06b «010 -.022 -,0060 -.09% =.134 -.110 270
2715 .020 =030 -,090 ~,133 =.125 -e117 ~el34 -.133 -.109 275
280 -e125 =123 -.113 280
28% ~,03% -.108 -.113 -.121 ~-el26 -+132 ~e153 -.127 =115 205
290 -o111 -.161 -o11% 290
30n =079 -+090 