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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

STATIC TATERAL STABILITY DATA FROM AN EXPLORATORY
INVESTIGATION AT A MACH NUMBER OF 6.86 OF AN
AIRPLANE CONFIGURATION HAVING A WING
OF TRAPEZOTDAL PLAN FORM

By Herbert W. Ridyard, David E. Fetterman, Jr.,
and Jim A. Penland

SUMMARY

An investigation to determine the static. lateral stability charac-
teristics of an airplane configuration having a trapezoidal wing with
nodified hexagonal airfoil section and tail surfaces with 50 semiangle
wedge sections has been carried out in the Langley ll-inch hypersonic
tunnel. The tests were made at a Mach number of 6.86 and a Reynolds num-
ber of 343,000 based on wing mean aerodynamic chord. Data were obtained
for angles of sideslip up to 10° and angles of attack up to 250 for the
complete model and various combinations of its components. The data are -
presented with respect to the body axes.

INTRODUCTION

The aircraft configurations previously investigated experimentally
at hypersonic speeds have been restricted mainly to missile types which
were not required to be able to land and which, therefore, had relatively
small wings or wings of low aspect ratio. The purpose of the present
investigation was to determine the characteristics of a configuration
conforming more closely to a piloted aircraft having a wing area suffi-
cient for conventional landing. Of the various possible configurations,
one was selected for this exploratory study which was expected to have
satisfactory low-speed characteristics and satisfactory transonic char-
acteristics. This configuration (fig. 1) employs a trapezoidal wing and
the arrangement, in general, is similar to conventional airplanes. Two
particular features were incorporated which are believed to be desirable
for hypersonic operation - relatively large leading-edge radii for both
wing and tail and wedge-shaped sections for the tail surfaces. The large
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leading-edge radius is essential in order to keep the heat-transfer rates
within feasible limits, and the wedge tail sections were selected to pro-
vide the desired tail effectiveness with tail surfaces of conventional
size (ref. 1). '

Six-component data have been obtained both for the complete model
and for various components. The lift, drag, and static longitudinal sta-
bility data of the model and its components at M = 6.86 are presented
in reference 2 and both static longitudinal and lateral stability data
at a Mach number of 4.06 may be found in reference 3. The present paper
contains the static lateral stability results, that is, the variations
of the aerodynamic coefficients with sideslip angle, at M = 6.86.
Detailed analysis of the stability parameters is omitted in order to
expedite release of this information.

COEFFICIENTS AND SYMBOLS

The results of the tests are presented as standard NACA coefficients
of forces and moments. The data are referred to the body-axes system but
may be converted to the stability-axes system by means of the conversion
equations given in the appendix. The body- and stability-axes systems
are illustrated in figure 2. The moment reference is at 54 percent of
the wing mean aerodynamic chord or at 52.66 percent of the body length
measured from the nose. The coefficients and symbols are defined as
follows:

Cy normal-force coefficient, -2/qS

Cy lateral-force coefficient, Y/qS

Cy rolling-momeﬁt coefficient, L/aSb
Cm pitching-moment coefficient, M'/qSG
Cn yawing-moﬁent coefficient, N/qSb

Zz . force along Z-axis, 1b

Y force along Y-axis, 1b

L moment about X-axis, in-1b

M! moment about Y-axis, in-1b
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N- moment about Z-axis, in-lb

q free-stream dynamic pressure, 1b/sq in.
S total wing area including body intercept, sq in.
b wing span, in.

c wing chord, in.

¢ wing mean aerodynamic chord, in.

Cy taill chord, in.

M Mach number

R Reynolds number

a angle of attack? deg

B angle of sideslip, deg

Subscripts:
B ~ body-axes system
S stability-axes system
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MODELS AND APPARATUS

Models

The model configurations used for the present tests consisted of a
complete model (fig. 1), 4 body alone, a body-wing combination, and a
body-tail combination. Details concerning the airplane model are given
in the three-view drawing (flg 3), in the sketches of the airfoil sec-
tions (flg. 4), and in the table of geometric characteristics (table I).
The complete model mounted for testing in the tumnel is shown in figure 5.
A discussion of some of the design features of the model is included in '
reference 2.

Balance and Model Support

The strain-gage balance used for the present tests was initially
designed to measure only four components - normal force, pitching moment,
- yawing moment, and lateral force. In order to adapt the balance for use
in the present program, strain gages were added to the balance sting and
calibrated to measure rolling moment. This method of obtaining a rolling-
moment component resulted in less sensitivity than desired. This resulting
sacrifice in accuracy was considered more than compensated for by the
saving of the time necessary for the design, construction, and calibra-
tion of a new five~component balance.

The model was attached to the balance so that constant geometry
between model and balance was maintained for all test angles. The model
was placed at an angle of sideslip by means of a bent sting; angles of
attack were obtained by rotating the model and balance about a horizontal
axis normal to the wind stream. This type of model rotation necessitated
calculation of corrected angles of attack and sideslip. Model deflections
due to aerodynamic loads were incorporated in these corrected test angles.
These model deflections were obtained through the use of angles measured
from schlieren photographs and the balance calibration.

Wind Tunnel -

The tests were conducted in the Langley 1l-inch hypersonic tunnel.
For this investigation the tunnel was equipped with a single-step two-
dimensional nozzle constructed of Invar. The nozzle is designed by the
method of characteristics with a correction made for boundary layer and
operates at an average Mach number of 6.86. The duration of each run
was about 80 seconds, and the variation of test section Mach number with
time is negligible after the first 15 seconds of running time. This con-
stant Mach number flow made it possible to obtain forces for several
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-

angles of attack during each run. The model was held at low angles of
attack for starting and stopping the runs in order to minimize shock
loads on the strain-gage balance which supports the model.

Tests

Tests were made at an average stagnation temperature of 6750 F to
avoid air liquefaction (ref. h), a stagnation pressure of 20 atmospheres
absolute, and a test Mach number of 6.86. These conditions correspond
to a Reynolds number of 345,000 based on wing mean aerodynamic chord.

The absolute humidity was kept to less than 1.87 x lO'5 pounds of water
per pound of dry air for all tests. Tests were made at angles of side-
slip B from -5° to 10° for an angle of attack of 0° and from B = 0°

to about 10° for angles of attack up to 25°.

PRECISION OF DATA

The probable uncertainties in the force and moment coefficients for
individual test points - due to the balance system, and variations in
the dynamic pressure - have been evaluated and are presented as follows:

O I I R R SR PRI +0.02

Cm . . . . . . . . . . . . . . . . . . . - . . . . [ . . . obo *00005
Cy « o ¢ o o o s e o et e e e e e e e e e e e e e e e .. 0,005

Ol + o o o o o o s e e i e e e e e e e e e e e e e e e e .. £0.0015
Cp v o v o o v e e et et e e e e e e e e e e e e .. %0.003

In general, the faired curves should be more accurate than these values.
The angle of attack a and angle of sideslip B were accurate
within +0.10°.

SUMMARY OF RESULTS

The experimental aerodynamic characteristics of the models are tab-
ulated for each combination of corrected angle of attack and sideslip in
table II. The data are presented with respect to the body-axes system.

The variations with sideslip angle of the aerodynamic character-
isties, Cy, Cpn, C3, Cy, and Cp, for various angles of attack for the

complete model and for other combinations of the component parts are given
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in figures 6 to 10. The curves presented in these figures are for nom-
inal angles of attack and were obtained by fairing data taken from
table ITI. 1In general, the variations of the-coefficients Cy and Cp

with B presented in figures 6 and 7 are linear at low angles of attack.
At high angles of attack the variations of the coefficients with B show
some nonlinearities. The variations of Cj, Cy, and Cp with B in
figures 8 to 10 are small and for most cases are linear. Some irregu-
larities in these curves are present; for example, the variation of Cy
with B for the complete model (fig. 9(a)). These irregularities may
possibly be attributed to difficulties in fairing data with considerable
scatter.

In figure 11 typical schlieren photographs are shown of the complete
model and body-wing configuration at various angles of sideslip.
. The variation of the slope paramaters ‘CYB’ CnB’ and CZB with o

for the complete model and other model configurations is presented in
figures 12 to 1L4. Attention is called to the small but positive values
of CZB (ncgative effective dihedral) exhibited by the complete model

at positive angles of attack. (See fig. 14.)

‘Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Langley Field, Va., January 4, 1955.
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APPENDIX
AXES-TRANSFER EQUATIONS

The equations for transfer of force and moment coefficients from
the body-axes system to the stability-axes system are as follows:

Or5 = Org

C cos a + sin o
S 5 Cny

CnS = CnB cos a - ClB sin o

Q
o~
[t}

Cng = Cmg

Inasmuch as the longitudinal or axial force was only measured.
for B = O, the axes transfer equations for 1lift and drag coefficients
are not given here. Lift and drag coefficients for B = O are presented
in reference 2.
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TABLE I.- GEOGMETRIC CHARACTERISTICS OF MODEL

Wing: '
Area (including area submerged in fuselage), sq in. . . . . . 6.24
Span, In. . 4 0t et e e e e e e e e e e e e e e e e e . k.33
Mean aerodynamic chord, in. . . . . « ¢+ v v v v v v ... . 1.716
Root chord, In. . ¢ ¢ & ¢ o ¢ o o o ¢ o ¢ o o o o o o o o & 2.53
Tip chord, if. v & & 4 ¢« 4 4 ¢ o o ¢ o o ¢ o o o o o v o o o 0.354
Airfoil section .. . . . . . . . Hexagonal with round leading edge
Taper Tati0 & o ¢ o o o o o o o o o o o o o o o o o o a o o » 0.140
Aspect ratio . . « . . e o o o o 5 o & o 6 o e s s o s o 0.8 3.00
Sweep of leading edge, deg T T I

Sweep of quarter-chord line, deg . « + o & « ¢ ¢ ¢ o o o o o & 29
Incidence at fuselage center line, deg « « ¢« ¢« « « « « o o « & 0
- Dihedral, €8 « + o ¢ o o ¢ o o o o o o 6 6 s s 0 s e s s s e 0
Geometric twist, deg o« « ¢ ¢ ¢ ¢ ¢ o ¢ ¢ 4 s o o o ¢ o 2 o o o 0

Horizontal or vertical tails:
Area (including area submerged in fuselage), sq in. . . . . . 2.06
SpPan, INe v ¢ 4 o o o e 4 e s e b s e s s e e e e e e e .. 2,69
Mean aerodynamic chord, In. .+ « v ¢ ¢« 4 ¢« o ¢« o o o o o o.s o 0.853
Root chord, ine « o o o o« o o o o o« o o o o o o o o o « o o o l.21k
Tip chord, in. e o o e e o o s o 4 s s o o o o u . e o« o« 0.317
Airfoil section & o o o o o o o o ¢ o o o s o . . 50 semlangle wedge
Taper TAbiO « o o o o o o o o o o o o o o o o s o o o o o « o 0,261
Aspect Ta8tIi0 o & 4 4 o ¢ o ¢ o e o b+ o 6 s s o 6 o = o & 8 s o 3.52
Sweep of leading edge, d€Z « o « « ¢« 4 ¢ 4 e 4 v . 4 .. ... 22,63
Dihedral, €8 « « o ¢« o ¢ o o o o o o o o o s s a s o o s o - 0

Fuselage: .
Iength, in. . . . * e s s e e o 4 e e o o o o o o e o o o T.50
Maximum diameter, in. e o o o s o o s s e s s e s e s e e« 0.79
Fineness ratio o & 4 ¢ ¢ o o o ¢ o ¢ o o o o o o o o o o o o o 9.50
Base diameter, in. G e o s s e s s e s s s e s s e s e s e . 0.79
Distance from nose to moment reference . . . . . . « o + « « . 3.95
Ogive nose length, in. e e s o s e e s o 8 e s e s e o s & e 2.29
Ogive radius, ine « v ¢ ¢ v ¢ v 4 v ¢ o o o s s s 0o e s 0. . 6.8
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TABLE IT.- AERODYNAMIC CHARACTERISTICS OF THE MODEL AND VARIOUS COMBINATIONS
OF TTS COMPONENTS AT M = 6.86; R = 343,000
[Body-axts data]

(a) Camplete model

3 3 a,, > °
AR g | ma| on @ | ¢ | @ | oy
\
.00 [-5.05{ .0033 [ -.0011 | -,0000 | -,0061} ,O419 14,90 (2,84 | 3735 [-.0753 ]-.0011 | ,0063 [~.0397
.00 | .05 | =,0017 | -.0003 | -.0000 | -.0050| .0339 19.81 |2.72 { .5886 |-.1302 | .0009 [ .0081 {-.051L
00| -3.05 | -.0017 | ~.0007 | -.0003 | -.0036 | .02kk 2,68 |2.58 | .8337 {-.1980 | .0059 | .0121 |-.0638
.00 | -2.23 | -.0018 | -.8006 | -.0006 | -,0017| .0152 .35 [3.95( .00k [-,0010 | 001k | ,0055 {-.0395
.00 | «1.25 | ~.0018 | -.0008 | -,0009 | -.0007 | .0067 1.36 [3.95 | .0129 [-.0052 | .0010 | .0055 [-.0387
.00 | = .32| -.0019 | -.0008 | -.0011 | .0003 | -.0009 2.3) 13.95 .0378 |~-.0090 | .0007 | .0056 [-.0387
200 |~ .20 .0031| -.0005 |-,001; [ .0002 | -.0002 3.2k |3.95 | L0577 [-.0119 {-.0004 { .0055 [-.0393
.00 |- .17} -.0001 | -,0002 | -,0009 | 0002 | -.0001 L3l {3951 . -.0139 |-.0016 | .0056 |-.0400
00) .72} -.0019 | -,0009 | -,0013 | .OOL4 | ~.0086 6.27 |3.9L | .0962 |-.0202 [ .0021 | .0056 |-.0420
W00 L77| 40060 | -,0005 | -,0025 | .0013| -.0087 6.87 [3.93 | .1185 |-.0243 | .0028 | .0055 [-.Qu2k
| .00{ .8 |=-,0019]-,0006]|-.0013 | .0OLL | -,008L 8.18 |3.92 | 1431 {-.029L | .0035 | .0055 [-.0L30
| .00 [ 1,67 -.0004 [ -000Qk | -.0023 | .002L | -.0173 8.87 13.91 | 1664 |-.0348 | .00k2 [ .0056 [-.0L36
‘ .00 | 1,75 -.0000 | -.0012 | -.0001 | .0018| ,0261 10,23 {3.89 | .1899 |-.0400 | .00L9 | .0056 |-.ohk2
w .00 1,77| .0030 | -.0001 | =.0019 | -.0023 | -.0166 1,78 |3.81 | .3u52 [-.0762 | .0024 | .0077 |-.0518
W00 [ 2,53 -.0003 | ~.003 {-.0019 | .OOLS | -,0266 20,07 }3.63 | .5LWY |-.1323 | .0057 | 0106 |-.0615
W00 [ 2.58( .0034 | -.,000h | -.0028 | .OOLL | -.0273 | 24480 [3.b3 [ 47737 |-.2004 | .0123 | .006h [-.0784
00| 2.62| .0030{ -.0004 | -.0021 | .OQL1| -.0255 400 |L.94 | -.002h |-.0016 | . L0071 {-.0450
W00 | 3.63| L0013 | -.0007 | -.0023 | .0057| -.0357 1,00 |4.94 [-.0020 }-.0055 | .0028 [ 0072 {-.Q452
00| 3.63(~. -.0013 [ -.0022 | .0061 | -.0364 2.,3L |L.S% ]| OS5 [-.0088 | .0010 | .0073 |-.0L57
00| 3.63| .0033| -,0006|-.,0031 | .0056[ -.0366 3.37 (b.9L | L0277 [-.0218 | L0013 | .007k |-.Qu50
$00 | L457 | «.0005 | -, -.0031 [ .0067 -.0u50 Lo32 1493 | 0562 [=.0039 f-. L0074 1-,0u66
.00 T .0013 | =,0006 | -,0026 | 0068 | -.0LL7 5.25 [L.91 | .0736 |-.0065 | .0006 | .0077 |-.0L72
200 { 4478 | «.000 | -,002k | -.0025 [ ,0073 | -.0470 6,27 |L.90 | 1115 [-.0214 | 0012 | .0078 [-.0510
200 | 5,55 =,0005 | =.0009 | -,003k | ,0081{ -.0547 8.19 {L.88 | .1566 [-.0311 [ .0015 | .0078 |-.0527
.00) 5,73} .0012 | -,0010 | -,0029 | .00BO| =.0550 10,25 (L85 [ .2162 }-.0b17 | .0012 | ,0080 {-,0543
.00 | 6,62 -,0006 | -.0010 | -,0038 | 0093 -.0652 12,10 [4.81 | .2739 [-.05L1 | .0028 | .0088 |-.0571
400 7.50] =.0006 | -.0011 { -,0041 | ,0107| -.0755 14,18 [L,76 1 .3 -.0713 | .0045 | .0101 |-,0611
00| 7. 10028 | -,0011 | -.0036 [ .0106 | ~.0757 16,12 |h.72 | .3852 |-.0882 | .0023 | .0105 |-.0670
“.00| 8,58 .0007|-.0012 | -.0035 | .0122 | -.0872 18,07 1L465 | JL66L |-.2094 | .0029 | .0121 |-.0717
00| 9.47| .0027 -,001k | =.2043 | .0137| -.0982 19,95 |4.69 | 45653 [-.13uh | 008k | .o [-.0795
.00 | 9.50{ .0007|-,0012 | -,0038 [ .0138} -.0970 2,96 (L2 [ 8056 1-.2045 | .0125 | .0210 {-.0969
00| .00| -.0046 | -.0002 [ .0005 [ .0000{ .0OOL +30 |5.93 | .0003 |-.0017 | .0020 | .0085 [-.0593
.00| ,01]-.0013| -.0005| .0001| .0005} .0OOL 1.19 [5.93] .0119 [-.0055 | .0024 | .0087 f-.0595
| 01| .01]-,0002 | -.0004 | ~.0010 | -,0007| -.0027 2,26 |15.92 | .0260 {-.0090 | ,0017 { 0087 |-.0605
: S61 000 L0065 -.0047| .0007( .0003{ .00CO 3.25 |5.93 | .oué8 [-.om9 | . 0088 | -,06:
] 198} 0L} .02L7|~-.0089 | .0007{ .0005| ~.0003 4.23 |5.50| .0663 |-.01k5 | .0032 | .0091 {-.0611
| 2,83 | .01{ .Oh2l{ -.0123{ .0026{ .0006| -.000L 5.31 [5.90| .0902 [-.0177 [ .0038 } .oO9L |-.0618
3.83] 01| .0579 | -.0l46| .0018 | .0006| -,0007 6,19 |5.89 | .1133 |-.0212 § . .0089 {-.0630
‘ 4.88| .01| .0765! -.0172 | .0027{ .0008( -,0009 8.20 |5.86 | .1616 {-.0311 { .0016 | .009L [-.0671
| 4.93 .00 .0959 | -.0172 [ .0005} .0002| -.0016 10,21 |5.83 | .2175 |-.0u25 | . +0099 |-.0685
9.83| .01 .2152| -,0403| .0008 [ .0003| -,0036 12,25 (5,76 | .2769 {-.0548 | .0022 { ,0109 |-.072%
| W78 01| .3663| -.09 | .0025 |=,0005| -.00L7 14,18 (5.7 | L3413 {-.0704 | .003L | .0125 [-.0781
19.75} .01| .5735( -.1311| .0033 | -. ~-.0032 16,1 |5.65 | .4223 |-.0892 | .0027 | .02 [-.0855
| 2468 [ 01| .7657[ -.2021| 0066 | =.0011] -, 18.09 |5, 5063 |-,1104 | ,0039 | .0269 |-.0920
‘ o .99 -.0015 | -,0007 { -.0002 | ,0009{ -.0098 20,06 |S.L7 [ J5951 |=.1349 | L0061 [ ,0195 |-.1007
981 .99| L0091} -,0055| ,0003 | .0009| ~.009L 25,00 [5.22 | 48395 [-.2006 | .0124 | .02L8 {-.1175
2,08 99| O3} -.0098 1 -.0009 | ,0009| -.0201 $33 17,901 o -.0020 | 0003 | .0113 |-.0769
| 3.00| .99| .Oob92| -.0131( -,0018 [ ,0011| -.0095 1,34 | 7.90 [ .0207 |-.0063 | .0005 | .0116 |-.0779
3.88( .99 .067h) -,015L | -,0019 | 0011 -.0098 2,33 |7.88{ 0452 [-,0101 | -,0009 | .0117 |-.0792
bos| .99] .o841{-.0169 | -,0019 | .0010| -,0110 3.33 | 7.88 .0663 |-.0134 | -.0001 | .0221 |-,0798
5.00| .99| .0085}-.0170{ ~,0040 | .0013| -.0108 L32[ 7.87| .0820 [-.0060 | ,0018 | .0126 |-,0805
9481 | .98} .2022| -.039L [ -.0005 | .0011( -.0116 .31 17.86| .1068 {-,0192 | .0023 | 0131 |-.0823
U85 | 96| .3616| -.0752 | .0008 | ,0013| ~,0146 6.32 | 7.84 | .1078 |-,0238 | 0019 | .0123 |-.0859
W95 .96| .3620] -,0762| .0003 [ .0012| -.0068 8.23 |7.80| .1523 |-.0341 | .0032 | .0132 |-.0874
19,65 .93| .5663| -.1323| .0023| .0020| -.0211 10,30 | 7,73 | .2091 {-.0481 | ,0031| .0151 |-.0936
24,63 .90 .8183| -.2041| . L0026 1 =.0259 12432 | 7467 | 42755 {-.060L | .0022 | .0166 |-.2000
210! 1,98) -,0012 | -,0012| ,0005 | .0023| -.0168 1,36 | 7,59 | +3399 {-407h2 | .0051 | .0186 |-.1055
1.13| 1.98| .0066| -e0056| ,0012 [ ,0026| =,0169 16,18 [7.50 | .LOh7 [-.0939 | .0050 | .0202 |-.1121
1.95| 1.98| .0272f -.0100| .0001 | ,0028| -,0181 16431 | 7,50 | k253 | =.0919 | .0007 | .0206 | -.1149
2,90 | 1.98( +Ou55| -=.013kL | -.0009 [ .0028| -.0190 18.25 | 7.39 | oLSOL [-.1149 | L0062 | ,0230 | -.1210
3.96] 1.98| .0639| -.0047| -.0010 | .0029| -.0294 18.L5 | 7.39 | 5150 | ~,012k | .0026 | .0232 | ~.1212
L.90| 1.97| .1002| -,0167 | -,0032 | ,0024{ -.0194 20,21 | 7,29 [ 6081 {=.1365 1 0046 | 40255 [ =.13
5.08| 1.96| .0830(-.0269 | -.0021| ,0031| -.0298 20,24 | 7.28 | 45790 |-.1387 | .0095| .0251 [-.1298
9.92| 1.95| .2197) -,0392| =,0011 | ,0024{ =-.0212 41 |9.87 f -.0001 | ~,0025 | -.0 L0151 | -,0981
«76| 1.901 3389 -.0735) -,0090 | .002k| -.0252 1,28 [9.86| .0103 |-.0067 { -.0003 | .0156 {-.0995
L84 [ 1.95| .3 -0756| .0001 | ,0029| ~.0256 2,35 19.85| .0326 [-.0112 | -,0005 [ ,0161 | ~.1007
19.82 | 1.83| .5382 -.1282} -.0057 | .0035| -.0292 3.26 [ 9,84 ,0u9B | =,01L5 | . 0165 [ -.2022
2L.52 | 1,76 L7513 -.1595| . ,0050| -.0366 L.2619.82 | .0660 [-.0079| .0015| .01T1 |-.1030
2,03 2.97f .00h2| -,0090| .0020| .OOL2| -.0294 5.08 [9.80( .0909 [-.0208 | .0019 | .0179 | -.1045
2,931 2.96) .0076{ -.0122( .0023| .OOL2| -.0297 6.3 (9,78 146 1 -,0259 [ 2017k | -.1065
L.ou| 2,96 . -.0138] ,0018| ,0O42| -.0307 Bk 9.7 | 42605 1-.0377 | L0027 .028L |-.1112
5,021 2.95| .0622{ -,0061| ,0007| .oOhh| -,0312 10l [ 9465 .2171 | -.0513 | .0026| .00k | ~.1188
5.07( 2.95{ .0513| -.0155| .0012 | .OOLS| -,0319 12,41 19,57 .2832 | -.0645 | .0028 | .0227 | -.1254
6,011 2,94{ .0723] -.0198] .0010} . -.0319 W2 {9.47] .3504 |-.0780 ] .00%h | .0245 |-.1305
6.86{ 2,94| .0970| -.cRL7[ .0035| . -.032 16,35 19437 JL0OOS [=.093L | ,0025 | ,0256 | -.1379
8.07) 2.94| 1322 -.0295| .0026} .OOh3! -.0328 18.36 19.24 ] .4839 |-.1231{ ,0040| ,0288 { -.1463
8.86| 2.94{ ,1516] -,0343( .003L| .0Qi3[ -.0333 20.39 |9,10| L5771 {=.1359( .0078 | .0319 | -.1580
9491 2.93} .1789| -.0397( .0039| .OoGhL[ -.0339 23.25 | 8.89| .809k {-.19311-.0042 | .0380 | -.1802
.77 2.82| .3767| -.07h0| -,0015 [ .0061| -.0420
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TABLE II.- AERODYNAMIC CHARACTERISTICS OF THE MODEL AND VARIOUS COMBINATIONS

OF ITS CQMPONENTS AT M = 6.86;

R = 343,000 - Continued

Al
[Body-axis data)

(b) Body-wing configuration

Q. «,
o | g | W] @] 6| @] o e | e | @ @ | @ | | o
200 [=.543 | 0009 |-, -.002L | .0077 | .0225 W,25 | 2.95 | 2751 | .0334 {-.0008 }-.0016 |-.0294
.00 f- 452 | .0009 |-.0003 |-.0027 | .0065 | .0179 16,25 | 2.91 | .3306 | .0336 | .0001 |-.0011 |-.032k
.00 {- 3.28 | .0008 |-.0002 |-.0030 | ,0052 | .On2k 18,27 | 2.88 [ .3958 | .0335 | .0007 |-,0005 |-.0380
.00 [~ 2,38 | .0020 |-.0004 {-.0033 | .0037 | .0OTL 21,26 | 2.81 | .5176 | .0323 | .00x2 | 0001 |-.0k17
W00 |- 145§ .0007 |-, -.0035 | .0022 | .0029 23,36 | 2477 | 5995 | .0305 | L0020 | .00Qk {|-.0437
00 |- 37| .0007 | =400 |-,0037 | .0005 |-.0005 25,28 | 2.73 | .6827 | .0281 | .0022 | .OOQL |-.0LSY
.00 [- .32 | ,0050 [ ,0005 {-.0003 | .0001 |-.00Ck 523 | L.09 | 006k | .0006 |-.0006 [=+0065 |-.0211
00 o 0025 | -.0005 |-,0000 [ .0001 |-.0004 1.13 | L.09 | .01Lk2 | .00L8 [-.0004 |-.0066 |-.0223
.00 L7 | L0019 | -.0006 |-,004) [-.0012 |-.0045 2,19 1 L.09 | .036h | L0079 {-.0008 [-.0065 [~.0229
.00 .60 | ,0050 | 00O |-, -.0016 f-.,0041 3,19 | L.09 | .0508 | .o112 [-.0018 |-,0066 |-.0233
.00 1 1,48 | ,00k6 [-.0008 | -.0036 |-.0028 |-.0091 L.o9 [ k.08 | 0647 | .0139 {-.0027 |-.0059 |-.0235
W00 ! 1,65 | L0026 | L0008 | .0002 [-,0032 {-.0085 5.16 | L.06 | .0872 } .0171 }-.0023 |-.0055 |-.0239
.00} 2,70 | L0051 | ,0007 }-.0002 [-,0046 |-.0131 6.24 | k.05 | .0778 | L0203 | . -.0053 | -.0264
.00{ 2,88 | .00L6 [-.0007 |-.0038 |-,0041 {-.0L3L 8.29 | 4.03 | 1274 | .o248 | .0002 }-.00L5 [-.0286
00| 3,67 .0059 |~.0007 |-.0033 [-.0056 |-.0186 10,25 | L.00 [ .1626 | .0285 { .0011 |-.0037 |-.0311
001 3.72 | L0050 |-,0012 |-,0005 [~.0059 |-.0165 12,3 | 3.96| .a52 | .0317 | ,0008 |-.0029 |-~.0351
.00 | L.75 | L0060 |~ -.0026 |-.,0067 |-.0250 W30 | 3.92 | .2761 | .0332 |-.0002 }-.0017 | -.0390
.00 | 4.80| 00514 .0011 | .00OL [-.0072 |-.0243 16.32 | 3.87 | 3523 | .0337 {-.0009 [-.0018 | -.0412
W00 | 5.73 | L0084 | .0009 |-.0003 [-.0083 |-.030k 18.32 | 3.8L | .L28u | .03L2 |-, «.0009 | -.0451
.00 | 7.63 | .00%0] .0007,[-.0002 |-.0107 [-.OLb1 20,43 { 3.79 | 518 | .0337 {~.0010 |-.0005 [ -.0506
00| 9.971 .0090} .0006'| 0001 |-.0128 [-.0591 25.52 | 3.63 1 .7272 | .0295 {~,0009 | .0008 | -.0596
.05 .00 |-.0000 | ,0012 |-.0000 | .0002 | .0000 .18 | 5,10 | L0063 | 0012 |-.0009 |-.0072 {-,0273
.06 .00 |-.0000 | .0005 |-.,0001 | .0OQL |-.0022 1.23 | 5.10 | .0255 | .0052 {=-,0013 {-.0071 | -.0275
95 .00 | .0155 | L0043 |-.0002 § ,0002 |-.0009 2.23 | 5.10f .0423 | 008k |-.001k {-.0071 | -,0282
96 .00 | 0117 | .0038 | .0001 { .0003 |-.0011 3.26 | 5.09 { .0558 | .0119 [-.002L |-.0069 | -.0287
2.03 ,00 | .0289 [ .0068 |-.0001 | .0003 [-.0015 L.30 | S.09} .075 { .06 |-.0015 |-.0066 [ -.0291
2.15 .00 | .0325 | .0072 |-.0003 | 0002 }-.0026 5.25 | 5.07 | .0915 { .0178 | -,0019 {-,0062 | -.0299
3.00 .00 o471 | L0104 |-~.0003 | .00OL {-. 6.25 | 5.07} .O746 | .0215 | .0006 }-.0065 | -.0320
3,00 .00 | .ok | .0096 | .0007 [ .0003 [-.0016 8,20 | 5.04 | .1148 | .0250 | .0018 |-.0058 [ -.0339
3.93 .01 ] .0642) .0133 .o004 | .0005 |-.0027 10.2h | 5.00 [ .1619 | .0286 | .0017 {-.00L§ | -.0383
1,08 L00 | ,0588 | ,0131 [-,0002 [ 00Ok [-.0020 12,32 | 5.06| .2185 | .0318 | .0OL1 |-.0039 | -.0523
5.00 .01 | L0810 .0163 |-.0007 | .0006 |-.002L W.b5 | L.90 | .2780 | .033k | .0003 |-.0026 | -,0467
5.08 .01 { .0761 | .0167 [-.00Q4 | .0007 [-.0020 16.28 | L.861 .3582 | .0330 [-.0035 [-.0022 | -.0517
6.05 L@ | 0706 | .0192 | ~,0003} .0002°|-,0009 18.35 | k.80 .L209 | ,0335 | -.0027 {-.0012 | -,0563
8.06 .00} .1092 | L0241 | .0010 § .0002 |-.0011 20045 1 L.73} L5160 | .0333 | -.0035 |-, 006 | -.0603
10,10 .00 | .1539 | .0283] .0001 | .0002 |-.0019 25.38 | L.SL| .7293 | ,0296]-.0023 [ ,0013 | -.0704
12,18 .00 4§ .2011 | 0311 .0010| .0003 |-.0013 .30 | 6.13| .0003 | 0023} 0019 |-.0086 | -.0330
1.23 .00 .2590| ,0339 ] .o0011 | .0003 [-.0020 1.26 | 6.13| .009k | .0053 | .0021 |-.0087 | -.0332
16.03 .00 { .3227| .08 | .0025 |-.0001 |-.0027 2,33 | 6.2} .0185 | .0087 | .0015 |-.0086 | -.0338
18,13 W01 .3898 | .03u8{ .0033 {-.0003 |-.0028 3.22 | 6.1} .0420} .0120 | .0000 |-.008k | -.0345
20.12 WO} JLegs | ,o3L2 | .o03h |-.0002 |-,0042 L.5 { 6.10| 0552 § .02k5 | .0019 |-.0080 | -.0350
25,13 W01 | 6801 0263 .00L43 |-.000L [-.0067 5.25 | 6.09| .0726 | .0L79 | .0018 {-.0078 ] -,0362
.10 1,03 |-,0002 | .0002 |-,0012 |-.0018 |-,005kL 6.36 | 6,08 | .0943 | .0206 |-,0000 |-.0078 | -,0392
1,08 | 1,03 | .0103 | .003L [-.0010 [-.0018 }-.0056 8,35 | 6.05| .1355 | .0251| .OOOL |=-,00701{ -.0L32
2,07 1,02 .0233| .0065 |-.0010 {-.0017 {~.0058 10,34 { 6,00 | ,1862 | .0286 | -,0012 [-,0058 § -.0L73
3.05| 1.02 .03%h | .0099 [-.0020 |-.0016 {-.0060 12.L0 | 5.95| .2329 | 0314 | .0006 [-.0046 | -.0523
.07 | 1.02 | .0587| .0130|-.0024 |=-.0012 |-.0063 L3 | 5.89 1 .2939 1 .0327 | - ~.0036 | -.0563
5.05| 1.02| .0791| .0162 [=-,0027 {-,0010 {-,0067 16,k | 5.82 1 L3341 | .0332 | -.0012 |-.0030| -.0608
6,02 | 1,02 | o704 | .0291 [ -.0006 |-,00LL |-.0068 18,k1 | S5.75) .k020 | .0333|-.0008 §-,0017} -.0660
8,07 | 1.00| .2085| ,0238] .0017 |-.0012 |-.0078 20.L3 1 5.68| .kB57 | .033h | -.000% |-.0010| -.0723
10,03 | 1,00 | .1524 | ,0282 | .0027 |-.0009 |-.0088 25.50 | 5.i6| 6973 | .0306]-.0006 | .0009| -.08L1
12,08 991 1889 .30 .0015 [-.0007 |-.0098 Lo} 8.16|-.0017 | L0016 | -.002) |-,010, | -.QLBL
1. .98 | .2583| .,0338{ ,0018 {-,0003 |-.0110 1.26 | 8.16( .00016 | .0052 1 .0020 {-,0005 | ~,0477
16,17 97| .3279 1 .03u8| .0012 |-.0006 |-.0120 2.19 | 8.15] .0119 | .008L | .0012 |-.0205{ -.0k92
18.13 .96 .3980| ,03u8| .0019 [-,0002 [-.0132 3.33 | 8.5 .0276 | .0136] .0002 |-.0104} -.0458
20,17 .95 [ Wk773| L0338} .0018 | -.0001 |-.0252 23 1 8.13) JOL76 | LOWLS | ~.0001 | -.0101 | ~.0509
2h.65 92 | L6944 | ,0268{ .0008 |-.0001 |-.0186 5.38 8.11] .0683 | L0174 { .OOQL |-.0097| -.0515
- J03{ 2.04| .00lk{ .0005{ .0003}-.0031 [-,0082 6.u6 | 8,11} .0962 [ .020h | -.0007 | -.0102 [ -.0536
1,00| 2,04 | .0167{ .00LO{ .0002 | -.0031 {-.0090 8.3 ] 8.06| .1396 | .02LS | -.0008 | -.0096 | -,0585
2,03 | 2.04) .o247| L0072 { .0005|-,0031 {-.0096 10,52 | 8.01{ 41907 | .0275 | ~.0011 | -.0085 | -,0639
. 2.97{ 2.04| .08 | L0104 | -.0006 | -.0030 | -.010L 12,59 | 7.94| 2358 [ .0299 | -.0011 |-.0072 [ -.0690
3,92 2,04 .0557| .0133|-.0006 | -.0027 | -.0105 14,59 7485 | <3020 | .0311{ -.0025 | -.0056| -.0757
5,05 | 2.04 ] .0795| 40167 | -.0002 | -,0026 | ~:0121 16,62 7.77( 360k | .0324 | -.0038 | -.00LL | -.0829
6,00 | 2.03| .0997 [ ,0197 | -.0008 | -.0029 | ~.0L3k 18,62 | 7.67| .L365| .0328 | -.0037 | -.0033} -.0885
7.95 | 2.02{ .1372| 0243 { -.000k | -,002L {-,01L7 20,61 | 7.57| 45185 | .0331| -.0041 | -.0021 | -.0962
10,01 { 2,00 1793} .0285 | -,0002 | -,0019 [ -.0068 25.62 7.28 | 7302 | .0325} -,0031 § .0002| -.1111
12,06 | 1.98| .228L | .0320) .0005 | -.0015 {-,0182 W34 | 10,19} -,0002 | L0022 | L0006 | -,0123( -.0610
W08 1 1.95( .2865| .03LO | -,0003 | -,0009 [ -,0155 1.27 | 10,19 .0052 | .0056] .0002 | ~.012L| ~.0610
16,00 | 1.94 | .3420| .0336 | -.0010 | -,0005 | -.0211 2.37 | 10,18 | 0179 | .0091| -.0007 { -.0123| -.0613
18,13} 1.91] Lh066{ .0336|-.0002 | .0002 |-.023k 3.35 | 10,17| .0376 | .0122 [ -.0001 | -,0122}| -.0622
20,08 { 1.89 | .LB52| .0329| . .0003 | -.0254 L.b7 | 20,15 L0524 | .0151| .0017 {=-,0119} -.0631
24,961 1.83] .6966| .0269| .0008| .0002 |-~.0297 6.48 | 10.13| .0882 | .0203| .0010 |-.0122} -.0671
- 02! 3.06f .0003] .0006| .0019 | ~.00L5 |~.0146 8,50 | 10,07 .12h2 | .o02k2| .0005 }-.0116| ~.0699
971 3.06| .0153| .0042| .0006 [ -.00LS |-.0152 10,53 | 10,00} .1781 | .0276] -.0000 {-.0207| -.0769
1.98 | 3.05| .0359{ .0076 | .0005|-.004k {-,0151 12,56 | 9.92| .2322( .0299| -.0016 | -.009L| -.083L
2.97| 3.03| .os0k| .0107| .0005{-.00k2 | .0155 S1 9,831 42929 L0314 -.0027 | -.0079 | -.0893
3.990 3.05¢ . 20137 | =.0005 | =.0039 | -.0162 .58 | 9.82] .3027 | .0308 -.0051 | -.0074| -.0855
Ab | 3.03f L0814 | .0168| .0003 [ -.0036 | -.016L 16,62 | 9,71 .3589 | .0316( -.00k0 | -. -.0919
6,01 3,05} .0831| .0199 | -,0001 | -.00uL | -.0186 18.77 | 9.59( L4305 | .0323| =,0049 [-.0051} -,1006
8,06 | 3.03| 1159 .o2Lh| .0003 [ -.0037 | -.0209 20,41 | 9.9| S043 [ .0327| -.00L8 | -.00LO| -.1067
10,13{ 3.03| .1645| 0284 ) .0003}-.0033 |-.0233 25,59 | 9.12| .7098 | .,0329 | -.007k | -.0012| -.1234
12,15 | 2.98 | .2196| 0318 | -.0002 | -.0026 | -,0258
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TABLE II.- AERODYNAMIC CHARACTERISTICS OF THE MODEL AND VARIOUS COMBINATIONS
OF ITS COMPONENTS AT M = 6.86; R = 343,000 - Continued
[Body-axis aata)
§ . (c) Body-teil configuration
@, - a,
, we | hg | | @] @] @] & e | 2|l | @] | @ o
.00} - 5.07 | -.0015 | -,0008 | -.0013 | -.0066 | .OL3L 2.13 | 3.96 | .0216 {-.0078 |-.0002 | .0050 [-.0356
.00| - 4,10 | -.0015 [-.0007 | -.0016 | -.005L | .03Lk6 3.13 | 3.95 | .0305 |-.0113 }-.0006 | .0051 }-.0359
.00| - 3,10 | -,0016 |-,0008 | -.0019 | -.00L0 | .0252 L.01 | 3.95 | .0408 |-.0150 {-.0011 | .0052 |-.0362
.00 - 2,25 | -.0016 {-.0011 | -,0021 | -.0028 | .0166 5.03 3.94 | .0502 | -.0090 [-.0006 | .0053 }-.0366
; .00 - 1,17 |-.0017 | -.0011 | -.002 | -.0015 | .0090 6.06 | 3.93 | .0609 |-.0227 |-.0011 | .0055 {-.037%
g L00| « .23 |-.0041 | -.0010 [ -.0016 | -.0003 } .0005 8.10 | 3.91 | .0832 |-.0311 |-,0012 | .0056 |-.0379
] 00f - .17 }-.0003 | -.0020 | -.0018 | -.0003 | .0001 10,00 | 3.87 | .1085 [-.0418 | .0005 | .0058 |-.0385
.00 .72 | -.0016 {-.0022 | -.0019 [ .0009 |-.0066 1.85 | 3.87 | .1k0O |-.0552 | .0010 | .0060 |-.0396
,00| 1,63 |-.0042 [-,0013 | -.0020 | .0021 | -.00k6 13.85 | 3.8: | .1701 |-.071§ | .00L7 | .0062 |=-.0LO7
W00 2467 | -.0055 | -.0011 | -.0022 | .0033 | -.0229 15.89 | 3.80 | .21m12 [-.0930 [-.0012 |.006L |-.0435
00| 3,73 |-.0055 {-.0011 { -,002L | .OOL7 | ~.0320 17,79 | 3475 | «2505 |-.1163 | .0001 | .0068 [-.QL57
.00| L.60 |-.0041 |-,0012 | ~.0009 | .0062 |~.0L20 19,7 | 3.70 | .2940 {-,1423 | L0013 | .OO7U [-.OLEL
W00} 5,62 |-.0053 |-.000k | -,0011 | .0077 |-.0513 21.60 | 3.65 | .3392 |-.1685 | .003k | .0076 |-.0L8B8
.00} 8,00][=-.,0053 |-,0018 [ -,0008 | .0108 |=-.0721 23.55 | 3.60 | .3897 {-.1973 | .003L } .0080 |-.0504
| 00]  9.58 }-.0040 | -,0023 | -.0006 | .0W7 [-.0965 25.k5 | 3.55 | JbOy | -.2266 | .0073 | .008L |-.0518
: 12 .00 | -,0002 | -.0008 | -.0010 | =+0001 | -.0021 .25 | L.90 | .0064 {-.,0021 | .0002 | .0070 |-.Qu70
1.08 .00 | ,0088 {~.0037 | -.00LL {-,0001 | -,0013 1.33 | 4.90 | .0153 [ -.0053 |-.0003 | .0070 |-.0L79
2,02 .00 [ .0163 |-.0069 | -.0017 }/-.0001 | -.0008 2.26 | k.91 | .0255 | -,0087 | .0001 [.0069 {-.0496
3.03 .00 | .02L0 {-,0099 | -.0020 | ~.0001 | -.0010 3.19 | L.89 | .0332 | -,0123 |-.0001 | .0070 |-.0L77
3.98 .00 L0345 |~.0133 [ -,0016 | ~.0001 | -.0005 L.o5s | L.89 | .Obk9 |-.0062 | L0002 | .0072 |-.QL83
.98 w00l .o38 [-.0170 | -.0011 | -.0001 | -.0002 5.7 | L4.88 | .0538 | -.0199 |-.,0002 | .0073 |~.0L95
5.92 .00 | .0545 | -.,0205 | -.0006 | -,0001 | ~.0000 6.19 | L.B7 | 0639 |~-.0237 |-.0007 | .007k |-.Qu96
7.88 .00} 0767 |~-.0285 | -.0016 | -.0001 | 0001 8.00 | k. .0860 | -,032} |-.0017 { .0076 |-.0507
9.83 .00 | .,1020 | -.0388{ -.0018 | -,0001 [ .0007 10,07 | L4.82 | .1131 |-.0437 | .0018 { .0079 |-.0520
11,87 .00 | .1290 | -.0512 | -,0020 | -.000Y | ,0OO2 12,04 | 4.78 | .1428 [ -.0572 | .00Lk | .0083 |-.0538
13,82 00| .1609 | -.0678 | -.0024 | -.0002 | .0003 14,10 | 4.73 | 2753 { -.O743 | .0019 | .0089 {-.0559
15,70 W01 .2030 |-.0897! .000L [-,0007 | -, 15.96 | L.6S | L2127 1 -.0938 | .0002 | .0089 |-.0583
‘ 17.68 01| 2460 | -.1152] .0007 | -. -.0012 17.93 | L.63 | .2542 | -.1L L0012 | .0097 |-.0632
| 19,55 .01 | .,2893 }-.1431 ] .0020[-.,0008 | . 19.90 | L.57 | 2966 | -.2u1h | .0024 | L0101 |-.
: 21,50 .01 | .33u7|-.16711 .0030 }-.0007 | -.0003 21.77 | LoS1 | L3415 | -.1669 | .0035 | .0L06 [-.0662
| 23.42 L0l | .3778 | -.1923 ] .00h2 | -,0008 | -.000L 23,73 | L.kS | .3927 | -.195k | .0053 | .01L09 |-.0688
25.35 01| .h287 |-.221k [ .0053 | -,0008 | -,0005 25,63 | L.37 | .blL43 §-.2255 | .0082 | .0117 |-.0710
‘ .10 .99 | .0052 | -.0020( . L0011 | -.007s 3 5.96 | 0052 [ -.0022 | ,0011 | ,0029 |-.0183
‘ 1,08 .99 | L0115 [-.0038 | .0001( .0010 j-.0075 1.29 | 5.89 | .0127 { -.0056 |-. 20077 | -.052
2,08 .99 1 0179 | -.0068 | -.0001 [ .0008 | -.0077 2,21 | 5.89 | .0217 | -.0089 [ .0002 | .0078 |-.0536
2,88 .99 | .0268 | -,0102 | -,0006 | . -,0085 3.20 | 5.88 | .0320 | -,0125 | -.,0002 | .0O79 |-.0539
L.02 99 | ,0370 | -.0135 | -,0011 | .0009 }{ -.0087 L.k | 5.87 [ .0h11 [-.0263 [-. .0081 }-.0540
k.97 299 { JO47h {-.0069 | -.0016| 0011 |-,0090 5.13 | 5.87 | .0527 | -.0202 |-,0012 | .0083 |-.0550
5.88 .98 { ,0567 | -.0207 | -.0020 | .00L3 |-.0093 6.08 | 5.86 | .0620 | ~.02Lk | -.0007 | .0083 |-.0559
7.90 .98 | .0789 { -.028L | -.0021 | .0OLLk | -.0096 8.11 | 5.82 [ .0843 |-.0334 |-.0008 | .0087 |-.0571
9.90 .98 | .1om1 |-.0382{-.0021| .0013 |-.0097 10.07 | 5.79 | .1122 | -.0LLS |-.0002 | .0091 |-.059%
11,83 97| .1297 | -.0512 { -,0005 [ .0013 } -.0097 12.18 o4 | J1k20 | -,0587 | .0013 | .0095 |-.06
13.77 .96 1 .1608 | -,0677 | .0001 [ .001S |-.0091 W.0 | S. 1740 | -.0764 | .0019 | .0102 |-.0627
15.62 .95} .2001 | ~.0835| .0001| .0010 [-.0097 15.93 | 5.6i | .2186 | -.0957 {-.0012 | .010L [-.0662
17.67 .95 | 2405 | -.1122 | .0005 | 0008 (-.0107 17.89 | 5.57 | .2574 | -.1177 [ -.0000 | .0209 | -.0699
19.68 .93 | .2847}-.1393| .0017 [ .0010 (-,0107 19.87 | 5.9 | .3033 | -.130 | .0009 | .0118 |-.0733
21,53 W92 | .3282{-.a641f .0028| .oom|-.0113 21,76 | S.43 | .3u89 | -.2698 | .0020 | .0122 [-.O7hk
| 23.43 91| .3760]-.29074 .0038 | .0013 !-.0127 23.70 . 3971 | ~.1968 | .0GL8 | .0129 [-.0779
| 25,32 89 | .b239 | -.2a7h | Lo0h9 } L0015 f-.0122 25,60 | 5.25 | .bhS52 | -.22L5 | .0068 | .0135 |-.0794
] 2| 1.98 |-.000L | -.0007 | -.0006 ] .0027 | -.0198 .28 | 7.85 [ .0052 | -.0027 § .0006.{ .0109 |-.0700
1.10| 1,98 | .0075 | ~.0034 | -.0009 | .0025 | -.0200 .30 § 7.85 | .0052 | -,0026 { .0005 | .0107 [-.0708
2,02 1.98| .0165 | -.0070 { -.0013 [ 0026 | -.0197 1.26 | 7.85 | .0167 | -.0068 { .0000 | .0109 | -.071h
3.08] 1,98 | .0257 | -.0203 { -.0008 [ .0026 | -.0185 2,22 | 7.84 | .02kl | -.0097 |-. .0111 | -.0720
h.02| 1.98 | .0335]-.0139|-.0011 | .0026 | -.0197 3.21 | 7.84 | .0348 §-,0138 {-.0009 | .0113 | -.07Uk
L.88) 1.97] .oLk39|-.017L | -.0016 | .0027 | -.0200 4.6 | 7.83 | .0LS2 | -.0178 |-« .011) | -.07k6
5.88] 1.97| .0533 | -.0210 | -40011 | .0028 | -.0202 5.5 | 7.81 | .0557 | -.0221 | -.0009 | .0127 | -.0754
7.88| 1.98| .0768 | -.0293 | -.0023 | .0029 { -.021h 6,11 | 7.80 | .0662 | =,026l | -.001h | 0120 | -.0762
9.88| 1.98 | .1018 | -.039L | -, .0030 | -.0213 8.15 | 7.76 | .0902 | -.036L | .0003 | .0124 | -.0799
11,94 | 1.98| .1290|-,0520f .000L| .0030 |-.0216 10,12 | 7.71 | .1183 | -.0479 § .0018 | .0130 { -.0813
13,81 1,98 .1616 | -.069L | ,0007 | .0031 | -.0221 12,24 | 7.6 | 493 | -.0625 1 L0023 | L0136 | ,0838
15.78| 1.91] .2033 | -.0901 | -.0002 | .0029 | -.0225 1,10 | 7.58 | .1818 | -.0799 | .0028 | .OWLS | -.0861
17.78| 1.88 | .2h22 | -.1128| .00M1 | .OO31 | -.0237 16,12 | 7.50 | ,2183 {-.0986 | 0001 | .Olké | -.0877
19.68| 1.86 | .28761 ~.1390[ .0021 [ .0032 { -,02LL 18,11 | 7.h1 | 2614 | -.1208 | .00L1 | .0156 | -.0902
% 21,531 1.83 | .332h | -.2654 | .0033 [ .0033|-.0251 20,10 | 7.31 | .3048 | -.1456 | .0022 | 016 [ -.,0959
| 23.53| 1.81| .3791]-.1930} . L0035 | -.025! 22,01 | 7.21 | .3482{-,1703t .00kl | .0169 | ~-.,2001
25,53 1.78 ] JL302 | -.2197] .0063 | .0038 | -.0270 23,88 | 7.10 | .3986 | -.1987 | .0058 | .OL78 | -.1027
. 2,96 { .0012 | -4 -.0008 | .O0h1'f -.0277 25,79 | 6.99 | Jub92 | -.2270| .0078 | .0187 | -.1056
1.02{ 2.97| .0088 { -,0035 [ -.0012 [ .00LO |=.0265 WSho | 9.78 | L0009 | -.0036 | -.0025 | .0160 [ -.09
2.07] 2.96| .0191 | -.,0068 | -,0007 | .OOLL | -.0265 1,49 | 9.78 | .0120 [ -,0074 | -.0029 | .OL6L | -,0947
3.05| 2.97) .0268 | -.0104 | -.0011 | .OOLO | -.0277 2.4 | 9.77 | <0199 | -.0L11 | -,0033 | .0 -.0933
403 2,96 .0357 | -0 ~40015 | ,00LO | =.0279 3,52 | 9476 | .0299 | -.0151 | -.0039 | .OL6L | -.0983
L.93| 2,96 .oh62 |'-.0178 [ -,0021 | .OOL1 | -.0282 Lk | 9.75 | .0390| -,0190 | -.003L | .0167 | -.0989
6.01| 2.9 | 0554 | ~.0215 | =,0015 | .OQL2 | -.0285 53 | 9473 | ,0535| -.023h | -.0033 | L0172 | -.1024
8,091 2.93| L0791} -.0300 [ -.0006 ] .05 | -.0290 613 | 9.71 | .0622 | -.0285 | -.00! L0174 | ~.1029
9.88| 2.92] .042 |-,040L ) -.0008] 0046 | -.0299 8.50 | 9.66 | .0870{ -.0387 | -.0001 | .0180 } -.10,48
1.95| 2.90] .1328 | -.0542 .0007 | .OOL7 |-.0303 10,51 | 9459 | .1129 | -« . L0192 | -.1072
13.82 2,87 | +16LS | =07 ,0012 | LOOL9 | -.0310 12,45 | 9.52 | 427 | -.0653 | .0022 | ,0199 | -.1073
1584 2.85| .2060 }-.0900 | - L0048 | -.0343 Wbl | 9.3 | L1747 | -.0820 | -,0049 | .0205 [ -.1131
17.77| 2.82 | .246L {-.1137§ .0005| .0051 | -.03L9 16.28 | 9.33 | 2245 | -.2024 | .0009 | .0212 | -,1193
19.75| 2.79| .2907|-.1401| .0007 | .0053 | -.0370 18.26 | 9.23 | .2639 | -.1222| .0010 | .0218 | -.12Lé
21,531 2.7b | .3370|-.2661) .0027 | .0056 | -.0380 20,30 | 9.10 | .3056 | =e1467 | .0021 | 40232 { -.1281
2318 2,71 43846 | -.19h2 ) .0037| .00S8 | -.0LOL 22,18 | 8.98 | .3509 | -.1722 | .0040 | .02L01{ -.1305
25,50 2.66 | b -.2213 | .0056 | .0062 | -.0L08 24,09 | 8.83 { .L113 | -.1956 | .0051 | .02531 -.1347
A7 3.96 | .0050 | -.0015 [ -,000L | .0050 | -.0367 26,01 | 8.69 | JLub97| -.2262 | .0086 | .026L | -.1391
117} 3.96] .0126|-. -,0007 | .0050 | -.0362
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TABLE IX.- AERODYNAMIC CHARACTERISTICS OF THE MODEL AND VARIOUS COMBINATIONS

OF ITS COMPONENTS AT M = 6.86;

R = 343,000 - Concluded
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[oay-axts data]
(d) Body-alone configuration
a.

R | %@ | C | G| & e | 2 ox | & Cq oy
00 | - .17 .oo27| .0000] 0008 | .000L | .OOOGL .25 | 5.0 | .0012 | ,0008 |-.0005 | -.0065 | ~.0250
.00 | - .07-.0033] .0006| .0002| .o001| ,000S 1.23 | 5.0 | .0050 | 0041 |-,0009 | ~.0065 |-.0256
.00 .88 | .0003 | ~-,0001 | .0017]|-.0021 |~-.0018 2.26 | 5.10 | .0089 | .0076 |-.0012 | -,0066 | -.0259
.00 .93 | =,0002 { =.0007 | -.0013 | =.0019 | -.0019 3,26 | 5.09 | .0017 | .,0108 |-. -.006) | -.027L
.00 1.80| .00LO|-.0002 | .0012 |-.003L | -.0065 L.20 | 5.09 | L0157 [ .0138 [-.0009 | -.0063 | -.0281
.00 1.82 | .0033 | -.0001 | -.,0006 { -.003k | -.0062 5.20 | 5,09 | .0276 | .0170 |-,0018 | -.0061 |-,0285
.00 2,72 | .0027 | -.0002 | ,0010 | -,0046 | ~.0128 6.27 | 5.09 { .0303 | .0197 |-.0020 | -,0059 |-.0287
.00 2.82 | -.0001 | -,0006 | -,0007 | -.0045 |-,0108 8.28 | 5.08 | .0526 | .0246 |-,0016 | -.0054 |-,0301
.00 3,77 | 0027 -.0001 | ,0007 | -,0057 |-.0164 10.27 | 5.08 | .0682 | .0288 | .0000 | -.0051 |-.0322
.0 3.82 | .0032 | -,0007 | -.0012 | -.0056 | -.0169 12.22 | 5,07 | .0850 | .0320 [-.0011 | ~.00Lk | -.0342
.00 L.82 | .0032 | -,0000 | -.001L | -.0065 |-.0221 14.28 5.07 | .1062 | .0347 | .0003 | ~,00L2 | -.0357
.00 4.82 | .oo1 | -,0001 | .0005 | -.0068 | -.0227 16,29 | 5.08 | .1275 | .0365 | .0006 { -.0046 | -.0377
.00 5.72 | .0028{ -.0002 | ,0011 | -,0078 |-.0290 18.37 | 5.07 | 1524 | .0376 | .0009 [ -.0040 | -.0398
.00 5.87 | .o0L8 { -.0004 | -,0018 | -.0075 | -,0282 20.32 | 5,07 .1799 | .0380 .0011 | -.0036 ] -.0b16
.00 7.68 | .0030 | =,0006 | -.002k | =.0097 | -.0420 20,3t | 5.07 | .2088 | .0382 | .00l |-.0033 | -.0432
.00 7.92 | .0027 { -.,0003 { ,0OOL [ -.0097 | -,0433 24,31 | 5,06 | .2385 | .0381 | .0002 [ ~.0030 | -.0LL3
.00 9.75 | 0046 | -,0003 | ~,0032 | -.0113 | -.0573 26.31 | 5.06 | .2753 | .038L | .0017 [ -.0027 | -.0L76
.00 { 10,00| .0026 | -.0004 | -.0002 | -,0115 {-.0575 A48 [ 20,17 | .0026 | .0041 | .0005 | «.0106 f -.0585
.02 .00 | -,0002 | ,0008 | -,0009 | -.0000 | -,0001 1.50 | 10,17 { .0028 | .00L9 | .0OLs | ~,0107 | -.0597
1.05 L00| .0038 | L0057 | -.000k | -,0000 | -.0001 1,88 | 10,17 | .0086 | .0066 | .0011 | -.0107 | -.060L
1.93 L00| L0167 L0091 |~-,000h | ,0003 {-.0010 3.40 | 10,17 | .02 | .0096 | .0005 | -,0106 | -,0602
2.95 W00 L0179 | L0124 | -.0006 | .0002 {-.0000 445 | 10,17 | L0229 | .0138 { .0009 | -.0103 | -.0608
L.00 .00 .,0179 | .0W49 |-.0006| .0001 | .0003 5.50 | 10,16 | .0262 | .0l45 | .002L | -.0103 | -.0622
5.02 .00 ]| .02u5| o174 [ -.0002 | .0002 | -.00Qk 6.58 | 10,16 | 0379 | .0169 | .0016 | ~.0102 | -,0643
5.98 .00} .037k{ .0198}-.0010| .0002 {-.000L 8.60 | 10,16 | .0549 | .0209 | .0023 | -.0097 | -.0658
7.97 .00 | JOL90| L0247 | -.0009 ] .0003 | .000L 10.63 | 10,15 | .0604 | .024L [ .0037 | -.0091 | -.068L
9.97 00| .0631| 0289 |-.0019| .000L| .0OOO 12,53 | 0.1 | 091y | .0273 | .0035 | -.00B3 | -.0720
11,90 .00 0839 | .0322|-,0023 .000L |-.000L 1,68 | 10,1 | 1171 | .0290 § .0027 | -,007h | -.0760
13.93 W00 .0999 .03k9| -.0006 | .00QL | -.0001 16.71 | 10.1k | 1435 | .O31k [ -.0002 | -.0071 | -.0810
16,00 .00] .1135| .0378| .0022 | -.0002 [ -.0008 18.68 | 10.13 | .1720 | .0324 | 0008 | -.006l [ -.0864
17.98 00! .1382( ,0389| .0007 | -.0003 { -.0000 20.71 | 10.13 | .1972 | .0332 | .0001| -.0060 | -.0887
20.03 .00| .1685] .0391| .0007 | -.0002 | -.0018 22,73 | 10,12 | .2283 | .0335 | .0009 [ -.008k | -.0927
21.93 L00{ .,2003} ,0393| .0008 | -.0001 { -.0007 24,66 | 10,12 | .2617 | .0336 | .0007 [ -.0050{ -.0959
23.95 .00| .2288| ,0395| .0020 | -.0001 | -.00M1 26,73 | 10,11 | .2950 | .0336 | .0006| -.00LS | -.0985
25.90 L00( .2621| .0397| .0010 [ -.0001 | -.001L
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Relative wind

Figure 2.- Systems of reference axes.
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.0l ¢ radius A +—— Oy c .02 ¢
; ' —

+ 0200
- A .80 ¢ 2>
c
(a) Wing.
.007 in. radius ’—~——§_

T

(b) Horizontal and vertical tails.

Figure 4.- Wing and tail airfoil sections used on model.
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. Figure 6.- Continued.

(b) Body-wing configuration.
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l— 1+ a=25°
.0l T—
0
-.01
.01 [ T—1 o =20°
//
0
-.01
.0l 4 .50
l —T o= 14.5
—
———’;//
C, 0
-.01
.01 T T
I o = 100
I B
0 ———
-.01
.01
- 50
0 =2
.01
0l
0 a = 00 .
-.01 -
-6 -b -2 o 2 4 6 8 10

Angle of sideslip, B, deg

(a) Complete model.

Figure 8.- The variation of rolling-moment coefficient with angle of side-
slip for the model and its components. M = 6.86; R = 343%,000; body-

axis data.
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T —+——F « = 25°

-.01

.01

. -.01L

.01

-.01

a = 14,59

.01

" a=10°

-.01

.01l

a = 50

-.01

.01

-.01

a = 0°

-6 -b

-2 0 2 1 6 8 10

Angle of sideslip, B, deg

(b) Body-wing configuration.

Figure 8.- Continued.
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a = 26°

-.01

.01

o = 20°

-.01

.0L

= 14,5°

a —

-.01

.01

a = 10°

-.01

.01

-.01

.01

-.01
-6

-2 0 2 L

Angle of sideslip, B8, deg
(c) Body-tail configuration.

Figure 8.~ Continued.
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a = 26°

/CL = lL}:SO

4 6 8 10
Angle of sideslip, B, deg
(d) Body-alone configuration.

Figure 8.~ Concluded.
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a = 25°

——— a =200

N

a=1k.5° |
I
-3
~\\\\~
2 a=10° |
A - L — |a = 50
“\"”"'---..., ______—-“'“
[¢] l-a = 0°
-6 -4 -2 (o] 2 k 6 8 10

Angle of sideslip, B, deg

(a) Complete model.
Figure 9.- The variation of normal-force coefficient with angle of side-

slip for the model and its components. M = 6.86; R = 343,000; body-
axis data.
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a =25 |
o = 200
a = k.50
| 1 «=10°
|| a=5°
| .o = 0°
-4 -2 o} 2 4 6 8 10

Angle of sideslip, B, deg

(b) Body-wing configuration.

Figure 9.- Continued.
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(a) Complete model.
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.0k
[¢] a = 0° _
T wo50
-.0k
Tt a - 10°
-.08 —— @ = 14.5° —|
.12
P L 1 a=20°
-.16
-.20 -
-2y
=6 -4 -2 0 2 b 6 8 10

Figure 10.- The variation of pitching-moment coefficient with angle of

sldeslip for the model and its components.

body~-axis data.

CONFIDENTIAL

M = 6.86; R = 343,000;



NACA RM L55A2la

CONFIDENTIAL

36

*panuTiuo) -*QT SIMITH

*uoT3eIndTIuod Jurm-Lpod (q)

8op ‘d ‘drTssprs Jo oT3uy
0T f 2 2- - 9-
— o
OO =0
!
1
OOH.H p o]
Om..:.m =D | T
] do.
0
OmN =D
1 |
c = D
o0 70"

CONFIDENTTAL



37

CONFIDENTIAL

RM 155A21a

NACA

*panuUTlUO) -°*QT SINITH
*UOT3BANITIUOD TTel-Apog ()

gop ‘d ‘drTsepis Jo aTduy

ot 8 -9 g 2 0 e - 9-
| h
0¥ =V — [ |

0z~
9T -

02 =® T————0u 1 | ]

et -
om #T =D o e ..

1 | 80
[
OOH = D —_—
./././.-/
no*-
om =D
- d °
O ="
®0"

CONFIDENTIAL



NACA RM L55A2la

CONFIDENTTAL

38

*PepnTouoc) -°QT SJINITd

*UOT4RINITIUCD SUOTB-Lpog (p)

Sop ‘g ‘dTTsspIs Jo oTuy
0T 8 9 ki

OO = 6\1

Om.“d p—

=D
Tt - m —
EECERNSS —
092

(%

®0*

80"

CONFIDENTIAL



39

CONFIDENTIAL

NACA RM L55A21a

*000°¢CHS = ¥ f9g*9 = *UOT3BINTIUOD JuTm
-Apoq ayq pur Topow=-a49Tdwod Jo mggmnwopozm USISTTYOS TwOTdATL =TT 2an3t4g

mNumlﬂ *UOT3BINITIJUOD Fuim-Apog (a)

) = D 0= o e

:Y:Y..Y

i SSEe Q

*Topow a3aTdwo) (B8)

—
E

=

J2HL

[
—
[y

CON



NACA RM L55A21a

CONFIDENTTAL

Lo

*Byep sIXe-Apoq f000°CHS = ¥ €98°9 = W

*squauodmod S4T pue TSPOU

aqe1dwon 9U3 J0J YOB13E JO STBUR UYITA nwv JO UOT9YBIIBA 9T, -*2T oINITd

9¢ 2€ 8¢

Fap ‘D ‘Io®B13® JO OTIUY

e 02 9T 2T ) n 0
, Tepow @}oTdwod
—[_ H///%y uoTqemITIU0d [Tey~4pod
| . ™ - - //ll.l/llv%[’
uoTIeIITJU0O mcﬁ»..%om\ — ==
uoTyeInd TJUCD uﬁo?a.\moom\

£o-

e’ -

10°-

T10°

CONFIDENTIAL




41

*eqep sTx®-Apoq {000°¢HS = 4 £98°9 = W °*sausuodmod sS4 PuUB TOpOW
99e7dmod syq J0J Y0Bl3® JO STJUr YA m_no JO UOT9BTJIBA ST -°*¢T oanITg

Fop ‘D ‘jom3ze JOo oTBuy ]
49 8¢ e 0¢ 91 (18 8 f 0

900°=

uotgeandTyUcd Sutm=-£pod //

CONFIDENTIAL

200~
UOT3RINZTIUOD SUOTE ~Apogd ——
—_
| nuo
1\\:\.“\WI|:|I--|I-||..-|.-I
= N i
" - \A /coﬁ.m&swﬂ.ﬁoo {Te1-Apog
|~ . \\ \ ]
\ / Tepou ¥3ordwo)d
\ .
\ . 100

NACA RM L55A21a

CONFIDENTIAL



*B3Bp STXB-Apoq f000°¢HS = ¥ €98°9 = W
d

Fop ‘© ‘30BI3® JO

NACA RM L55A21a

*squauodwod s4F puB TopOW

aT3uy

935Tdmo0 syg I0JF ¥0®33® JO 9TFUB UYIM  l) JO UOTJBTIBA By -#T o314

9t et 82 "e oe 9T AN ol f
3
uotTqemdTIuod Butu-Apod N
—_— | \\\ coﬁﬁmkswﬂmcoo suoTe-Apogd ]
- == " =~ T =l = o1 — |
~ . |- =T =
l/\l\'\l\l\\.\l\.VA
////// //COHpmpsWﬁm:oo Tteq-£pod
Tepou opoﬁmﬁmo

L2

900° -

f00° -

200°~

200°*

NACA-Langley - 2-15-55 - 350

CONFIDENTIAL




g

il




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45



