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SOME TRANSONIC AND SUPERSONIC DYNAMIC STABILITY
CHARACTERISTICS OF A VARIABLE-SWEEP-WING
TACTICAL FIGHTER MODEL

By Robert A, Kilgore
Langley Research Center

SUMMARY

Aerodynamic damping and oscillatory stability in pitch and in yaw and the effective-
dihedral parameter were measured for two configurations of a model of a variable-
sweep-wing multimission military airplane by using a small-amplitude forced-oscillation
mechanism. Tests were made at angles of attack from about -5° to 17° at Mach numbers
from 0.40 to 2.50. The effect of individual model components, tail incidence, and wing-
sweep angle was investigated. The data are presented without analysis.

INTRODUCTION

Investigations have been conducted by the National Aeronautics and Space
Administration to determine the research information necessary to apply the variable-
sweep-wing concept to a multimission military airplane. A particular variable-sweep-
wing airplane configuration of interest was conceived to operate from land or from air-
craft carriers with a minimum of basic configuration modifications. Configuration A
was considered to be land based, Configuration B, which was the carrier-based config-
uration, included such modifications as wing-~tip extensions and a shortened fuselage.
The static aerodynamic characteristics of both land- and carrier-based configurations
have been determined at Mach numbers from 0.50 to 2.86 and are reported in refer-
ences 1 to 4.

The tests reported herein were made in the Langley 8-foot transonic pressure
tunnel and in the Langley Unitary Plan wind tunnel to determine the damping and oscil-
latory stability in pitch and in yaw and the effective-dihedral parameter at Mach numbers
from 0.40 to 2.50. Reynolds number was constant at about 10.6 X 106 per meter at Mach
numbers from 0.40 to 1,20 and varied from 5.3 X 108 to 6.0 x 106 per meter at the higher
Mach numbers, The angle of attack was varied from about -5° to 179, The tests were
made at an oscillation amplitude of about 1.1° by using a forced-oscillation mechanism.
The reduced-frequency parameter was varied from 0.0034 to 0.0250 in pitch and from
0.0181 to 0.1144 in vaw,




A single basic fuselage was fitted with two nose designs and two wing-tip designs
to form configurations A and B, Wing-sweep angles of 20, 50°, and 72.5° were used to
provide the proper wing sweep at the various Mach numbers. The horizontal and verti-
cal tails, as well as the wing and the glove, which fairs the wing leading edge into the
fuselage, were removed for certain tests in order to determine the aerodynamic contri-
butions of the individual configuration components. The horizontal tail was set at inci-
dence angles of -10° and -20°, in addition to the basic 0° setting, in order to determine
the effect of horizontal-tail incidence on the dynamic stability parameters.

The results of this investigation are presented without analysis. All of the data
are presented graphically and in tabular form.

SYMBOLS

Measurements and calculations for this investigation were made and are given in
the International System of Units (SI). Details concerning the use of SI, together with
physical constants and conversion factors, are given in reference 5.

The aerodynamic parameters are referred to the body system of axes, as shown in
figure 1, in which the coefficients, angles, and angular velocities are shown in the posi-
tive sense. These axes originate at the centers of oscillation of the models, as shown in
figure 2. The reference dimensions used herein are based upon a sweepback angle of 16°
for the outboard wing panel. The equations which were used to reduce the dimensional
aerodynamic parameters of the model to nondimensional aerodynamic parameters are
presented in the section entitled, '"Measurements and Reduction of Data."

b reference span (wing span): configuration A, 0.8729 meter; configuration B,
0.9699 meter

Rolling moment

C rolling-moment coefficient, D (see fig. 1)
8C;
Cl} = per radian
5/ 1b2
2
4V
oG,
CZ,B = B per radian
C; g CoS & + kZCZi. effective-dihedral parameter, per radian

Pitching moment
q..5¢

Cm pitching-moment coefficient, (see fig. 1)



aC
= — per radian

Cmé}, aé
&
2

Cm q +Cm & damping-in-pitch parameter, per radian
aC
Cmyg = — 8 per radian
q qEZ
5] (A
2
v
aC
Cm, = —54 Per radian
Cm o kZCm(-l oscillatory-longitudinal -stability parameter, per radian
aC
Cmg, = —7x per radian
Fjiad
L
Cp yawing-moment coefficient, Yawing moment (see fig. 1)
q.,5b
c 9Ch g
Ny = —azr—ij- per radaian
2V,

Cnr - Cné cos o damping-in-yaw parameter, per radian

aC,,
o102
4v2

8C, ,
Cy B=5p per radian

Cny = per radian

Ch 3 cos @ + kZCnI.‘ oscillatory-directional-stability parameter, per radian

c aCy di
= ——~— per radian
nB \ é?_
2V
c reference chord (mean aerodynamic chord): configuration A, 0.1253 meter;
configuration B, 0.1219 meter
f frequency of oscillation, hertz

it horizontal-tail incidence angle, degrees




wb

k reduced-frequency parameter, %‘)% in pitch, W in yaw

M free-stream Mach number

q angular velocity of model about body Y-axis, rad/sec (see fig. 1)

a, free-stream dynamic pressure, N/m2

r angular velocity of model about body Z-axis, rad/sec (see fig, 1)

S reference area (wing area): configuration A, 0.1009 meterz; configuration B,
0.1055 meter2

v free-stream velocity, m/sec

XY,Z body system of axes (see fig. 1)

a angle of attack, degrees or radians; mean angle of attack, degrees (see fig. 1)

B angle of sideslip, degrees or radians; mean angle of sideslip, degrees
(see fig. 1)

A leading-edge sweep angle of outboard wing panel, degrees

w angular velocity, 2nf, rad/sec

A dot over a quantity denotes the first derivative with respect to time. The expres-
sion cos a appears in the lateral parameters because these parameters are expressed
in the body system of axes.

APPARATUS

Configurations

The two configurations used for this investigation are similar to those used for the
static-stability investigations reported in references 1 to 4, except for aft fuselage modi-
fications necessary for sting clearance. The more important design dimensions of the
configurations are given in figure 2 with additional details given in table I. As previously
mentioned, the land-based configuration is designated herein as configuration A. Config-
uration B, the carrier-based configuration, has extended wing tips and a shortened
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fuselage. The configurations have wings at an incidence angle of 10 with respect to the
body reference axis and have an inboard sweptback wing-chord extension, or glove, which
provides a conventional swept wing when the outer panel is fully swept. In the low-sweep
reference position (A = 16°), the wing consisted of an NACA 64A-series airfoil, outboard
of the pivot point with 0.20 camber, parallel to the free stream. Twin ventral fins were
fitted beneath the fuselage. The basic configurations consist of fuselage, wings, gloves,
vertical tail, ventral fins, and horizontal tails at 0° incidence (i = 0°).

The engine inlets were open and the movable inlet wedge set to provide the proper
inlet area for all test Mach numbers. The inlets led to internal ducts which dumped the
air into the central sting cavity. The captured air exited around the sting at the base of
the fuselage.

The photograph presented as figure 3 shows configuration A mounted on the
oscillation-balance mechanism in the test section of the Langley Unitary Plan wind tunnel.

Oscillation-Balance Mechanism

Exploded and assembled views of the forward part of the single-component (pitching
moment) oscillation-balance mechanism which was used for this investigation are shown
in the photograph presented as figure 4.

Since the amplitude of the forced oscillation is small, the rotary motion of an elec-
tric motor is used to provide essentially sinusoidal motion to the balance through the
crank and Scotch yoke mechanism. A 1,19 oscillation amplitude was used for all the tests
reported herein, The oscillatory motion is about the pivot axis, which is located at the
model station corresponding to the proposed center-of-gravity location of the configura-
tion being tested.

The strain-gage bridge used to measure the torque required to oscillate the model
is located between the model-mounting surface and the pivot axis. This torque bridge
location eliminates the pivot-friction characteristics from the model system and thereby
eliminates the need to correct the data for varying pivot friction associated with changing
aerodynamic load. Although this bridge is physically forward of the pivot axis, all torques
are measured with respect to the pivot axis.

The mechanical spring shown in figure 4 is installed between the model-mounting
surface and the fixed sting. The strain-gage bridge, which is attached to the mechanical
spring, is used to determine the amplitude of the model angular displacement with respect
to the fixed sting. The mechanical spring allows the model system to be oscillated at
velocity resonance. Although the configurations may be oscillated at frequencies from
about 1 to 30 hertz with the forced-oscillation balance, as mentioned in reference 6, the
damping coefficient is obtained most accurately by operating at velocity resonance.




Wind Tunnels

Two wind tunnels were used to obtain the data presented herein. Both tunnels are
equipped for control of relative humidity and total temperature of the air in the tunnel in
order to minimize the effects of condensation shocks and for control of total pressure in
order to obtain the test Reynolds number.

Langley 8-foot transonic pressure tunnel.~ The data for Mach numbers from 0.40

to 1.20 were obtained in the Langley 8-foot transonic pressure tunnel. The test section
of this single-return closed-circuit wind tunnel is about 2.2 meters square with slotted
upper and lower walls to permit continuous operation through the transonic speed range.
Test-section Mach numbers from about 0.2 to 1.30 can be obtained and kept constant by
controlling the speed of the tunnel~fan drive motor. The Mach number distribution is
reasonably uniform throughout the test section, with a maximum deviation from the aver-
age free-stream Mach number of approximately 0.01 at the higher Mach numbers.

The sting-support strut is designed to keep the model near the center line of the
tunnel through a range of sting angle of attack from about -5° to +16° when used with the
oscillation-balance mechanism.

Langley Unitary Plan wind tunnel. - The data for Mach numbers of 1.70, 2.16, and
2.50 were obtained in test section number 1 of the Langley Unitary Plan wind tunnel,
This single-return tunnel has a test section about 1.2 meters square and about 2.1 meters
long. An asymmetric sliding block, which varies the area ratio, is used to change Mach
number from about 1.47 to 2.86. The angle-of-attack mechanism used for this investiga-
tion has a total range of about 25° when used with the oscillation-balance mechanism.
Additional details of the characteristics of the Langley Unitary Plan wind tunnel are given
in reference 7.

MEASUREMENTS AND REDUCTION OF DATA

For the pitching tests, measurements are made of the amplitude of the torque
required to oscillate the model pitch Ty, the amplitude of the angular displacement in
pitch of the model with respect to the sting ©, the phase angle 7 between Ty and O,
and the angular velocity of the forced oscillation w. Some details of the electronic
instrumentation used to make these measurements are given in reference 8. The
viscous-damping coefficient in pitch Cy for this single-degree-of-freedom system is
computed as

T+ sin
Yy sing
CY:W



and the spring-inertia parameter in pitch is computed as
) ‘ _ TY cos 7
= + S

where Ky is the torsional-spring coefficient of the system and Iy is the moment of
inertia of the system about the body Y-axis.

For these tests, the damping-in-pitch parameter was computed as

Cm

2V
g FCmg = - o 532 {(CY>wind on ~ (CY)wind off:|
o0

and the oscillatory-longitudinal -stability parameter was computed as

- K2 =1 - 2 R - 2
Cmot k Cmfl q,.5¢ KKY Tyw )Wind on (KY Tyw >wind ofiz}

Since the wind-off value of Cy is not a function of oscillation frequency, it is
determined at the frequency of wind-off velocity resonance because Cy can be deter-
mined most accurately at this frequency. The wind-off value of Ky - IYw2 is deter-
mined at the same frequency as the wind-on value of Ky - Isz, since this parameter
is a function of frequency.

For the yawing tests, measurements are made of the amplitude of the torque
required to oscillate the model in yaw Ty, the amplitude of the angular displacement in
yaw of the model with respect to the sting ¥, the phase angle ) between Ty and ¥,
and the angular velocity of the forced oscillation w. The viscous-damping coefficient
in yaw Cg for this single-degree-of-freedom system is computed as

TZ sin X
Cy = ———
w3
and the spring-inertia parameter in yaw is computed as

TZcosA
Ky - I 02 b
Ay A T

where Ky 1is the torsional-spring coefficient of the system and Iy is the moment of
inertia of the system about the body Z-axis.




For these tests, the damping-in-yaw parameter was computed as

- _ 2V - |
Cnr - L“B cos o = . sz Kcz)wind on (Cz)wind Oﬂ’]

and the oscillatory-directional -stability parameter was computed as

9 1 2 2
ST - - {Kg -
Cnﬁ cos a +k Cnr qOOSb{(KZ Iyw >wind on ( 7 = lzw \)wind off]

The wind-off value of Cy is determined at the frequency of wind-off velocity
resonance, and the wind-off and wind-on values of Ky - Izw2 are determined at the
same frequency.

During the yawing-oscillation tests, measurements were made of the amplitude of
the rolling torque Ty induced by the yawing oscillation and the phase angle y between
Tx and the yawing displacement ¥,

That part of the induced rolling torque in phase with yawing displacement was used
to compute the following expression for effective-dihedral parameter:

T< cos Tsr cos
CZ cos a + kZCZ. = 1Sb< X\I, y) - <—2(—\I,—7:>
B roq, wind on wind off

TX coSs y

The wind-off and wind-on values of are determined at the same frequency.

TESTS

The dynamic stability parameters in pitch were measured through a range of angle
of attack with the model oscillating in pitch about the body Y-axis. The oscillation bal-
ance was rolled 90° within the model to provide oscillations in yaw about the body Z-axis
as the model was tested through a range of angle of attack. The tests were made at Mach
numbers from 0.40 to 2.50 at an amplitude of about 1.1° by using a small-amplitude
forced-oscillation mechanism. Reynolds number was constant at about 10.6 X 106 per
meter at Mach numbers from 0.40 to 1.20 and varied from 5.3 X 108 to 6.0 x 106 per
meter at the higher Mach numbers. The angle of attack was varied from about -59 to 179,
The reduced-frequency parameter was varied from 0.0034 to 0.0250 in pitch and from
0.0181 to 0.1144 in yaw.
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Lateral Results

Wing-SWeep | yenitlats vio| Horizontal-tail
Description angle, O;,Cﬂlatfan;a_“zs incidence angle, Mach number, M Table | Figure
A, deg location iy, deg
Configuration A
Basic 20 0.30¢ 0 0.40, 0.60, 0.80 X1 9
Basic 50 408 0 0.60, 0.80, 0.90, 1,70, 2,50 X1 10
Basic 72.5 .40¢E 0 0.80, 1,00, 1.20, 1.70, 2.16, 2.50 X1 11
Basic 20 .308 ~20 0.40, 0.60, 0.80 Xt 9
Basic 2.5 408 -20 0.80, 1.00, 1,20, 1,70, 2,16, 2,50 XiI 11
Basic 20 .30¢ -10 0.40, 0.60, 0.80 X1 9
Basic 72,5 .40¢e -10 0.80, 1.00, 1.20, 1,70, 2.16, 2,50 XOI 11
Basic 72.5 .30¢ 0 1.70, 2,50 | X1V 11
Vertical tail and ventral 20 ‘3OE 0 0.40, 0.60, 0.80 xv 9
i 50 .40¢ 0 0.60, 0.80, 0.90, 170, 2,50 XV 10
ins removed z
72.5 .40c 0 0.80, 1.00, 1.20, 1.70, 2.16, 2,50 XV 11
Engine inlets plugged 72.5 408 0 1.70, 2,501 Xvi 11
Configuration B
Basic 20 0.30¢ 0 0.60 XVl 9
Basic 72.5 .40¢ 0 0.80, 1.20 XV 11
Vertical tail and ventral 72.5 408 ] 2.16 Xviol 11
fins removed
2Based on A = 16°,
RESUME

Aerodynamic damping and oscillatory stability in pitch and in yaw and the effective-
dihedral parameter were measured for two configurations of a model of a variable-sweep-

wing multimission military airplane by using a small-amplitude forced-oscillation mech-

anism, Tests were made at angles of attack from about -5° to 17° at Mach numbers from

0.40 to 2.50. The effect of individual model components, tail incidence, and wing-sweep
angle was investigated. The data were presented without analysis.

Langley Research

Center,

National Aeronautics and Space Administration,
Hampton, Va., December 18, 1970.
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TABLE L - GEOMETRIC CHARACTERISTICS OF CONFIGURATIONS

General Configuration A Configuration B
Oscillation centers:
0.30¢, distance from nose of model, meter . . . . . .. ... ... ... .. 0.564 0.489
0.40¢, distance from nose of model, meter . . . . . . ... ... ... ... 0.577 0.502
Angle-of-attack reference . . . v . v v i v v i v e b b s e e e e e e e Body reference Body reference
line line
Fuselage length, meter . . . . . . . . . 0 i v i i i i i i it e e e 0.940 0.865
Wing (based on A = 169) Configuration A Configuration B
Ared, S, MELEr2 ., . i i i it e e e e e e e e 0.1009 0.1055
Span, b, meter . . . . . . . 0 i e e e e e e e e e e e e e e e e 0.8729 0.9699
Mean aerodynamic chord, ¢, meter . ... ... ..., 0.1253 0.1219
Aspectratio . . . . . ¢ i 0t h e s et e e e e e e e e e e e e e e 71,56 8.91
Taperratio , . . . . v v v v v v o e e e e e e e e e e e e e e e e 0,325 0.251
Dihedral angle,deg . . . . . ... ... ... .. e e e e e e e e e e 0 0
Airfoil section . . . . o i v i v i it e e e e e e e e e e e e e e e NACA 64A2XX NACA 64A2XX
Vertical tail Configurations A and B
Area, T 0.0235
Span, Meter . . . v v i h it e s e et e e e e e e e e e e e e e e e e e e e 0.151
Tip chord, meter . . . . . . . i i i v i i it i e e e e e e e e 0.053
Root chord, meter . . . v v v v v v v v i b i et et i e e e e e e e e 0.208
Taper Yatio . v v v 4 vt e i et e e r e e e e e e e e e e e e e e e 0.255
Aspect ratio . . . . . . L L e e e e e e e e e e e e e e e e e e e e e 2.32
Leading-edge sweepangle,deg . . . . . . . . ¢ v i i it i i e e e 55.0
Trailing-edge sweepangle, deg . . . . . . . . . . v v i i it it e e e 22.0
Airfoil section . . . . . v v v v i i i e e e e e e e e e e e Biconvex
Airfoil thickness/Chord ratio . . . . v ¢ v v i v v vt v v vt v e it e e e 0.04
Horizontal tail Configurations A and B
Area {total), meter2 . . . . L . . i e e e e e e e e e 0.036
Span, Meter . . . . . .ttt e e e e h e e e et e e e e e e e e 0.260
Tip chord, meter . . . . & & i v v i v i i s et e e e e e e e e e 0.038
Rootchord, meter . . . .. ... ..o v e e e e e e e e e 0.208
Taper ratio . ... ... e e e et et e e e e s e e e e e e 0.186
Aspect ratio . . . . . L L i e e e e e e e e e e e e e e e e e e e e e e e e 1.88
Leading-edge sweepangle,deg . . . . . . . . . . i i i i e e e 57.5
Trailing-edge sweepangle, deg . . . . . « v« v v v v v v b b v vt e e 15.1
Dihedralangle, deg . . . v v v v v v v o v v bttt e e e e e 0
Airfoil section . . . . v & v v v i i i it s e e e e e e e e e e Biconvex
Airfoil thickness/Chord ratio:
27T 0.04
3+ T 0.03
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TABLE IL - DYNAMIC STABILITY CHARACTERISTICS IN PITCH

OF BASIC CONFIGURATION A

Mean Damping Oscillotary- | Reduced- woch Mean Domping Osicxélg.ﬁ'ory- Reduced
Mach ongle of | porometer, stability trequency angie of | porometer, stapuity trequency
parameter, number parameter, t
number, ¢ +C N porometer) ) C + Co . 2 parameter]
" attack, mq mg Cmq’ K Cmq “ M attack, mg mg Cma— ¥ cmq, K
a,deg | per radion | per radion a,deg | per radion | per radian
A=20° . cg.at 0.30¢ A=50° ;¢.9.a1 0408
0.40 G. ~27.6 ~0.80 L0182 || €.80 0,01 ~38.2 ~2.21 L0133
0.40 ~1.00 -26.8 -0.89 .318% | 0.80 -1.98 ~40 .4 -2.21 .0133
.40 ~2.00 -27.6 -0.81 018z {f 0.80 -1.01 ~40.0 ~2.24 0134
0.40 0.01 ~26.3 -0.81 .0182 {{ .80 0.39 ~38.9 ~2.15 L0132
0.40 1.66 ~26.3 -0.73 L0179 || 0.8C 1.99 -39.6 ~2.08 L0131
0.40 2.01 -26.5 -0.69 .0178 {| 0.80 3.99 —44.7 ~1.92 0128
0.40 4,00 -28,2 ~0.89 .0185 it 0.80 6.00 -55.5 ~2.08 .0131
0.40 6.00 -29.2 -0.9% o186 Il ¢.8C 8.01 -64.5 -0.82 L0108
0.40 8.01 -31.5 -0.90 L0185 1| 0.80 16401 ~44,3 ~1.67 0124
0.40 3.99 -30.8 -0.73 .018¢ |l 0.80 12.00 -51.3 -1.29 o7
0.40 12.01 -28.4 -0.69 L0178 || G.8C -G.01 ~39.4 -2.18 L0133
0.40 14,00 -21.5 -0.76 L0180
0.40 16.00 ~26.0 -2.24 L0223 1l 6.9C 0.61 ~43.8 -2.34 .D125
0.40 0. -28.0 -0.80 L0182 I} 0.90 ~2.00 —4b4Z -2.30 0124
0.99 ~0.99 “4%.1 -2.41 0126
0,63 0.01 -29.8 -0.78 L0130 )} 0.90 1.01 —44.1 ~2.49 L0126
0.6G 1.02 ~28.6 ~0.66 L0126 f§ 0.99 2.00 -45.7 ~2.56 20128
0.66 2.03 -30.0 ~0.64 L0126 )} 0.90 4.00 -52.1 ~2.25 L0123
0.60 3.99 -31.4 ~0.72 L0128 )l 0.90 6,00 ~73.5 ~1.59 L0113
G.60 6.02 ~36.9 ~0.60 L0124 ff 0.90 8.01 {~102.1 0.02 L0080
£, 60 8.02 ~34.3 ~0.92 L0134 }} C.90 9,99 -53.¢ ~2.5% L0128
Q.60 10.01 ~30.0 ~1.07 L0138 | 0.9C 12.02 ~38.0 -3,24 .0138
.60 12.01 ~26.1 -1.31 .0145 )| 0,90 -0.901 -45.3 -2.326 0125
0.60 14.01 ~24.3 -1.80 L0158
G.60 16.02 ~26.1 -2.T4 L0179 )} 1.76 Q.48 ~22.5 -2.67 L0063
0.60 -1.01 ~28.1 -0.87 L0133 # 1,70 1.48 ~24.6 ~2.72 L0063
G.60 —1.99 -29.6 -0.82 L0131 f 1,70 2.48 ~18.3 ~2.76 L0063
0.60 0. -28.1 -0.79 0130 1 1.70 452 ~30.7 ~2.82 L0064
1.70 6456 ~31.3 ~ 277 L0064
0.80 0. -37.5 -0.46 .0695 || 1.7¢ B.49 -31.5 ~2.86 L0064
G.80 -2.00 -36.9 -0.69 .gtoz {{ 1.70 10.46 ~4246 ~3.03 L0065
¢.80 ~1.00 -34.9 -0.75 .at03 | 1.70 0.47 -23.9 -2.7% L0063
G.80 -0,01 -39.0 ~0.48 .0096
0.8G 1.60 ~39.6 -0.06 L0082 || 2.50 1.04 ~13.3 -1.92 L0046
0.80 2.00 -40.5 2.09 L0076 {| 2.50 ~2.90 ~11.6 ~1.66 L0044
0.80 3.99 -35.5 ~0.53 L0097 I 2.50 -0.93 -18.5 ~1.85 i
0.80 5.99 -30.4 ~1.43 o121 {{ 2.50 0.11 -13,2 ~1.94 .0046
0.80 8.00 ~14.0 ~2.04 L0134 ff 2.58 1.06 -22.1 -1.94 .0046
0.80 10.00 -29.9 -1.72 L0127 {1 2.50 2.08 -20.3 -1.88 L0046
0,80 12.00 ~38.7 -2.75 L0149 (I 2.50 3.10 -21.2 -1.88 L0646
0.80 -0.01 -37.1 -0.50 L0096 || 2.5C 5.14 -28.4 -1.9% L0046
2.50 7.11 ~24.b ~1.92 » 0046
A=50° ;cg. 0t 0400 2.50 906 -25.1 ~1.9% L0046
- 2.5C 11.11 -25.7 -2.01 L0047
0.60 -0.01 ~35.6 ~2.06 L0161 ] 2.50 1.1¢ -16.1 ~1.95 L2046
0.60 ~2.00 ~35.1 -2.07 L0161
0.60 ~0.98 ~36.6 -2,10 0162
0.60 1.00 ~35.6 ~-2.00 L1690
c.60 1.99 35,7 -1.94 L0159
.60 3.99 40,7 -1.70 L0154
0.60 6.01 -40.1 -2.34 .0166
G 60 8.00 -51.4 ~1.52 .0150
0.60 10.01 -45.9 ~1.47 .0149
C.60 12,02 4242 -1.42 -.0148
0.60 0. ~35.6 -2.07 L0161

13
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TABLE II.- DYNAMIC STABILITY CHARACTERISTICS IN PITCH
OF BASIC CONFIGURATION A - Concluded

Mean Damping Oscillatory- | Reduced- Mean Domping Osciliatory- | Reduced
Mach stability Mach stability
angle of parameter, frequency angle of parameter, frequency
number, parameter, number porameter,
1 attack. |Cma¥ Cma 2 parameter, 1 attock, 1Cma* Cma o parameter,|
M ack, f¥mg” VMg Cma-k Cmd K M v IPMg T TMa [ Cpy -k Cmci P
a,deg | per radian | per radian @.deg | per radian | per radian
A=725° ;c.g.0t40¢ A=72.5° ; c.9.0t 0.40¢
0.80 0. ~31.3 -0.65 «0104 1.70 Q.48 -3u.5 -1.98 +C056
G.80 -2.00 -31.3 -0.72 0106 1.70 ~0.51 -31.3 -1.87 0C55
0.80 -1.00 -30.0 -0.60 0103 1.70 1.48 -31.2 ~2.17 0057
0.80 -0.01 =30.1 —-0.66 0104 1.70 2.47 =277 2442 LCEC59
0.80 1.00 -32.9 -0.76 0106 1.70 4.47 -32.1 ~2.98 L0063
0.80 1.99 ~31.7 -0.93 0110 1.70 6.47 ~29.7 -3.29 .C065
0.80 4.00 -31.2 ~1.74 «0125 1.70 8s46 -30.6 -3.13 0065
0.80 6.00 -32.1 =1.96 G129 1.7C 1G.46 ~24a1 -3.09 L CCB4
0.80 8.00 -28.4 ~2.83 .0143 | 1.70 6.47 -34.6 -3.16 L0065
0.80 10.00 -36.9 -2.20 «0133 1.70 D.48 -27.8 -1.98 .C056
0.80 12.00 —-36.8 ~2.33 .013%
2.16 l.42 ~2dsb -2.10 L0049
1.00 0. -35.8 ~0.90 0092 {] 2.16 0,43 -22.8 -1.83 LGC&T
1.00 -2.00 -37.2 -1.17 .0097 2.16 -G.56 —24.8 -1.68 «0C4s
1.00 -1.00 -35.8 -0.91 0092 2.16 ~2.56 —-25.0 ~1.77 D047
1.00 -0.01 -36.2 -0.91 .0092 |} 2.16 ~4.58 -33.7 -1.97 .0049
1.00 1.00 —~34.8 -1.01 20094 2.16 2.41 -24.1 -2.16 #0050
1.00 2.00 =34.9 -1.32 +0093 2.16 3.44 -25.1 ~2.14 28050
1.00 3.99 -30.8 ~2.+35 0116 2.16 5.42 -23.2 -2.28 0051
1.00 5.99 -26.3 ~2.90 .0124 || 2.16 7.43 -32.0 -2.28 0051
1.00 8.00 -18.2 “4.14 L0140 [ 2.16 9.45 -34.2 -2.24 L0050
1.00 10.00 -11.0 ~3.97 <0138 2.16 11.45% -38.5 -2.08 +0049
1.00 12.00 -22.9 -3.51 0132 2.16 1.45 ~21+% -2.11 +CN49
1.20 0. -35.0 ~1.90 0096 2.50 1.07 ~27.1 -1.76 L0044
1.20 -2.00 -35.2 -2.00 .0098 2.50 0.10 -23.6 -1.66 00643
1.20 -1.00 -33.7 -1.89 20096 2450 ~0.91 ~22.0 -1.69 «0Ca3
1.20 0. ~34.1 -1.89 »0096 2.50 ~2.94 -22.4 -1.79 0044
1.20 1.00 ~33.6 =2.04 .0098 2450 ~4.93 ~45,0 ~-1.73 +0C44
1.20 2.00 -35.8 ~2.30 «0102 2.50 2.0%9 -23,1 -1.89 20045
1.20 4.00 -33.3 —2.96 L0111 2450 3.10 -15.7 ~1.95 Q045
1.20 6.00 ~30.2 =3.64 0119 2.50 5.06 ~25.4 ~1.99 0045
1.20 8.00 ~26.8 -4.02 0123 2,50 5.79 ~23.2 -1.98 0045
1.20 10.00 -31.5 -3.78 .0120 2.50 .06 -41.8 ~2.02 L0045
1.20 12.00 -30.5 -3.85 «0121 2.50 1i.11 -20.7 -1.81 L0044
2.50 1.06 ~Z%.2 -1.78 +0044




TABLE III,- DYNAMIC STABILITY CHARACTERISTICS
IN PITCH OF BASIC CONFIGURATION A
WITH i = -20°

Mean Damping Oscillatory- | Reduced
Ma iti
o angle of | parameter, stability frequency
number, Crna+ C paramg?er, parometer,
M attack, “mq™ “ma Cma—k C"‘d X
d,deg | per radian | per radian
A=72.8° ; cg.at 040¢
1.70 4449 ~15.0 -3.68 .0067
1.70 6.43 ~11.8 ~4.28 0071
1.70 8.51 -18.9 -3.53 0066
1.70 10.45 ~22.1 -3.03 .0063
1.70 12.48 ~-19.7 -3.31 .0065
1.70 14.49 —-26.7 ~2.59 .0060
1.70 16.49 -29.0 —2.41 .0058
1.70 4049 -17.9 ~3.52 0066
2.50 5.16 ~14.9 -2.51 0048
2.50 7.05 -6s2 ~2.40 0047
2.50 9.10 -13.3 -2.25 0046
2450 11i.11 -19.4 ~2.09 0046
2.50 13.06 -22.1 -1.19 +0039
2.50 15.11 -30.1 -1.15 .0039
2450 17.06 -29.1 -1.22 .0039
2.50 12.08 ~22.9 -1.55 0042
2.50 5.12 2.2 —2.47 0048

TABLE IV,- DYNAMIC STABILITY CHARACTERISTICS
IN PITCH OF BASIC CONFIGURATION A
WITH OSCILLATION AXIS AT 0.30¢

Mean Oamping Oscillotory- Reduced-
Mach angle of parameter, s'{ubim’y frequency
aumber, | . C. +C puromf e parometer,

M attack, mq me Cma-kad X
a,deg | per radion | per radion
A=725°

1.7¢ 0445 -28.% -2,217 0057
1.70 ~0.52 —-34.4 ~2.15 .0C56
1.7C 1.50 -34.6 -2,52 0059
1.70 2.46 -23.7 ~2.77 L0061
1.70 4.48 -28.8 ~3.32 L0065
1.70 6.48 ~26.4 -3.58 0087
1.70 8.50 —41.6 -3.44 3066
1.70 10.49 -33.3 -3.41 .0066
1.70 0.47 -36.9 -2,24 .0057
2.50 1.05 -18.0 -2.12 «0C46
2.50 —2.91 -24.6 -2.09 0045
2,50 -0.91 -15.4 ~1.94 L0044
2.50 0.0% -14.8 -1,99 «0G45
2.50 1.07 -18.0 -2.11 .0C46
2.50 2.68 -26.7 -2.19 0046
2.59 3.09 -19.1 -2.25 0046
2.50 5.08 ~25.0 -2.25 .0046
2.56 7.10 -9.2 -2.30 L0047
2.50 9.C8 ~31.9 ~2.15 0046
2450 11.11 -33.6 -2.02 0045
2.53 1.08 -23.9 -2.11 20046




TABLE V.- DYNAMIC STABILITY CHARACTERISTICS
IN PITCH OF BASIC CONFIGURATION A
WITH GLOVE REMOVED

Mean Damping Oscill)l'(:‘t:)ry' Reduced-
il

Mach ongle of | porometer, :;(r!arlne:er frequency

* ameter,

number, Cn + Cpn . o par d

M attack, mgq mg Cma-k mg K
a,deg | per radion | per radian
A=20° ; cg.at 0.30¢

G.40 0.01 ~30.7 -1.04 .0203
G.40 -1.99 ~32.6 -1.08 .02G4
C.40 -1.01 -32.3 -1.05 .0203
©.40 1.01 -30.8 -0.92 .0200
0.40 2.00 ~30.9 -0.94 .0240
€.40 4.00 -32.8 ~1.19 L0266
0.40 6.00 -33.5 ~1.42 20211
C.40 8.01 -37.6 ~1.66 .0217
G.40 10.00 -22.0 ~2.4C .0233
0.40 12.00 2.0 -3.24 £0250
0.40 14.00 1.9 -2.58 .0237
0.40 16.00 -30.0 ~1.98 L0224
c.60 0. -34.6 ~1.00 .0144
0.60 -1.99 ~36.9 -1.04 L0145
c.60 -1.00 -34.8 -1.04 .0145
0.60 1.00 ~33.9 -0.91 L0142
C.60 2.60 -33.1 -0.92 L0142
C.60 4.00 -36.2 -1.05 0145
6,60 6.00 ~40.4 -1.22 L0148
0.60 8.01 -36.0 -1.56 .0156
G.60 10.01 ~0.2 -3.31 .0188
C.60 12.00 -6.6 -3.04 .0184
0.60 14.01 -22.8 -2.23 .0170
0.60 16.00 -36.1 -2.02 0165
€.80 0. -45.6 -0.65 .0107
0.80 -1.98 —46.3 ~0.88 .0112
6.80 -1.01 -43.6 -0.90 L0113
6,80 1.00 —-47.5 -0.25 .0098
C.80 1.99 ~47.6 -0.17 L0096
G.80 3.99 -35.1 -1.23 L0119
.80 6.00 -23.,2 -2.49 20142
c.80 8.01 -38.,0 -2.62 L0144
¢.80 16.00 -20.5 -2.90 .0149
G.80 12.00 ~42.9 -3.01 L0151
0.80 14.00 ~44,7 -2.38 Q141
0.80 16.00 ~58.1 -2.30 .0139




TABLE VI,- DYNAMIC STABILITY CHARACTERISTICS IN PITCH
OF BASIC CONFIGURATION A WITH WING AND GLOVE
REMOVED AND OSCILLATION AXIS AT 0.30¢

M Mean Damping Oscillpfory- Reduced Mach Mean Damping Osm'l)l_z:_f;nry" Reduced-

ach ongle of } paramefer, stability frequency ac angle of | parameter, stability frequency
aumber parameter, number, parameter, '

s ttock. 1Cma* Cme N parameter s tock, [Cma* Cma | ¢ s parameter,

" attack, mgq meg Cma_k cmd K M attock, mq a ma-k mg K
a,deg | per radion | per radian a,deg | per radion | per radian
Horizontal tail on Horizontal tail off
0.40 -0.01 ~22.7 -2.06 L0227 {1t 0.40 -0.01 ~8.5 0,44 L0177
0.40 -2.01 ~23.7 -2.19 L0230 J] 0.40 -2.01 8.8 O.44 L0178
0.40 -1.02 ~24.4 -2.10 0228 || 0.40 -1.02 -9.3 0.51 L0175
G.40 1.01 -23.8 -2.16 L0229 l} 6.40 0. -8.9 0.47 L0177
0.40 2.00 -24.8 -2.35 .0233 ]| n.4C 1.00 -9.9 0.45 0177
C.4G 4.00 26,9 ~2.61 .0238 || 0.40 2.02 -9.6 0,49 0176
0.40 6.00 -27.4 -2.81 L0242 |l 0.40 4.00 -3.6 0.45 «0177
0.40 8.00 -27.3 -2.50 L0236 || 0.40 6401 -8.7 .40 L0179
0.40 10.00 -21.8 -2.50 20236 || .40 8.01 -B.8 0.27 .0183
G.40 12.00 ~20.1 -2.81 0242 || 0.40 10.00 -3.1 0.20 .0185
G.40 14.C0 ~22.0 -2.58 .0238 §| 0.40 i1.97 ~7.9 0.12 .0187
0.40 16.00 -28.6 -2.21 .0230 {} G.40 14.01 -8.5 0.07 .0189
0.40 16.00 -3.2 0.07 .0189
C.60 0. ~23.7 -2.12 0168
0.60 -1.99 -23.9 -2.30 .0171 {} 0.60 G, -9.4 €.50 «0114
G.60 -0.99 -22.9 -2.11 20168 || 0.60 -2.02 -9.5 0.51 .0114
0.60 -0.01 —24.5 -2.12 .0168 }| 0.60 -1.60 -8.1 0.51 0114
0.60 1.01 -23.0 -2.25 L0170 |} 0.60 ~0.01 -3.2 0.52 <0114
0.60 1.98 —24.4 -2.49 L0175 f 0.60 0.99 ~9.6 0.46 .0116
0.60 4.01 ~27.7 -2.69 L0178 |} 0.60 1.99 ~840 0.45 L0116
0.60 6.01 -28.0 -2.96 .0183 || 0.60 %4.02 -840 0.46 40116
0.60 8.01 -25.2 ~2.87 0181 || 0.60 6.01 ~9.3 0.42 0117
0.60 9.99 -28.4 -2.83 .0181 [{ 0.60 7.99 -8.1 0.29 L0121
0.60 11.99 -30.1 -2.54 G175 { 6.60 10.60 -8.0 0.22 .0123
0.60 14,02 -30.7 -2.38 .0173 |} 0.60 11.97 -B.4 0.16 40125
0.69 15.99 -30.8 ~2.20 L0169 {l 0.60 14.01 8.0 0.14 0125
0.60 15.97 -8.2 0.11 J0126
C.80 -0.01 -22.2 -2.26 .0139

0.80 -2.00 —24.4 -2.47 .0142 || 0.80 G -9.0 0.61 L0081
6.80 -0.98 -23.0 -2.26 .0139 [} 0.80 ~2.02 -8.9 0.59 .0082
0.80 c.98 -24.3 -2.38 .0141 [} c.80 -1.00 -7.9 0.62 L0081
0.80 2.01 -25.9 -2.58 .0144 {] 0.80 -~0.01 ~9.4 0.61 .0081
0.8C 4.01 ~24.0 ~3.06 0152 || 0.80 1.01 9.4 0.59 .0082
0.80 6.01 -29.0 -3.03 L0151 [ 0.80 2.02 -9.1 0.53 . 0084
0.80 8.02 ~31.3 -3.10 0152 || o.80 3.99 -7.1 0.49 .0085
0.80 10.00 -31.7 -2.99 L0151 {} 0.80 6.00 ~8.4 0.53 L0084
C.80 11.99 -34.5 ~2.46 0142 {1} 0.80 8.02 ~Be5 0.42 .0087
c.80 13.98 -34.7 -2.36 L0141 |} 0.80 9.99 ~-7.6 €.31 .0090
0.80 15.99 -30.6 -2.30 .0140 [| 0.80 12.00 -9.6 0.23 .0093
0.80 14.61 -8.4 0.12 . 0096
0.80 16.01 -7.1 0.03 .£098
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TABLE VII.- DYNAMIC STABILITY CHARACTERISTICS IN PITCH
OF BASIC CONFIGURATION A WITH WING AND GLOVE
REMOVED AND OSCILLATION AXIS AT 0.40¢

" Mean Damping Oscillatory~ | Reduced Moch Meon Damping Oscillatory- | Reduced-
ach angte of parameter, s;ab:ln:« frequency ac angle of parameter, s;:!:ﬂn'y . frequency
number, e+ | POOmEen Foarameter)) number, e ec . | POrOmEten loarameter,
M attack, mq Mg Cma'kcmq X M attack, mq ma Cma'kcmq K
a,deg | per radian | per rodian a,deg | per radian | per radian
Horizontal tail on Horizontal tail on
0.40 0. ~24.4 ~2.18 .0229 || 2.50 1.05 ~14.8' ~1.36 .0043
0.40 ~2.00 -26.8 ~2.33 .0232 |} 2.50 0.07 ~12.5. ~1.30 L0042
0.40 -1.01 ~25.4 ~2.19 .0229 JI 2.50 -G.89 ~19.7 -1.38 .0043
0.40 0.01 -25.3 ~2.20 .0229 | 2.50 -2.91 ~19.7 ~1436 .0043
0.40 1.01 ~24.8 -2.34 L0232 J} 2.56 ~3.94 -18.8 -1.30 40042
0.40 2.01 -26.2 2,57 .0236 |} 2.50 1.11 ~14.1 ~l.44 .0043
0.40 4.02 ~28.9 -2.80 .0241 { 2.50 2.6 -25.9 -1.44 0043
0.40 6.01 ~30.1 ~2.97 0244 )1 2.50 3.08 -17.3 ~l.46 .0043
0.40 8.01 -30.9 ~2.66 L0238 | 2.5¢0 5.10 -~16.7 -1.46 26043
0.40 10,02 ~24.2 -2.68 20239 || 2.50 7.11 -27.7 -1.30 L0042
0.40 12.01 -19.3 -3,00 20245 | 2.50 9.07 -24.1 -1.35 .0042
0.40 13.99 -23.0 ~2.83 <0242 j1 2.50 11.13 ~28.6 ~1.21 .0041
0.40 16.00 -31.3 -2.45 20234 {} 2.50 13.07 -25.6 -1.16 .0C41
2.50 15.09 -29.6 -1.15 L0041
0.60 0.01 -25.5 -2.24 L0169 |} 2.50 17.10 -35.4 -1.12 0041
0.60 ~2.00 -27.6 ~2.53 L0173 || 2.50 1.07 ~10.4 -1.40 0043
0.60 -1.01 ~27.5 ~2.32 .0170
0.60 ~-0.01 -25.1 -2.29 0170 Horizontal tail off
0.60 0.98 ~26.4 ~2.41 L0172
0.60 2.01 2646 -2.68 L0177 |{ 0.40 0. -9.2 0.50 L0176
0.60 4.01 -31.6 ~2.91 .0181 J} 0.40 ~-1.98 -8.7 0.4l L0179
0.60 6.00 -30.0 ~3.20 .0186 || 0.46 -0.99 -9.3 0.44 L0178
0.60 8.00 ~32.7 -3.01 .0183 }| 0.40 0.98 -8.8 Q.44 L0178
0.60 10.00 -28.0 3,22 .0186 ]| 0.40 1.99 ~1.8 0.44 .0178
0.60 12.00 ~32.1 -2.86 .0180 || 0.40 4.00 -8.1 0.45 .0178
0.60 14.02 ~35.6 -2.70 20177 || 0.40 6.60 -7.7 0.39 L0179
0.60 15.98 ~35.7 -2.42 .0172 {] 0.40 8.01 ~B43 0.30 .0182
0.40 10.01 ~1.7 0.20 .0185
0.80 0. ~26.9 ~2.43 L0141 || 0.40 12.01 7.4 0.15 L0187
0.80 ~2.01 ~26.4 -2.68 20145 || 0.40 14.00 -5.8 0.08 .0189
0.80 -1.00 ~26.8 -2.46 .0142 | 0.40 16.01 -7.5 c.08 .n189
0.80 0.01 ~26.4 -2.42 L0141
0.80 0.99 -21.5 ~2.54 <0143 J} C.60 0. ~8.8 0.52 L0114
0.80 2.00 ~28.1 -2.78 L0147 |} 0.60 -1.99 -9.7 0.47 20115
0.80 3.99 ~28.7 -3.29 0154 || a.60 -1.02 -9.0 0.51 .C114
0.80 6.00 -32.0 -3.24 .0153 )| 0.60 1.00 ~8.1 0.46 L0116
0.80 8.00 ~34.3 -3.36 .0156 {| 0.60 2.00 -84 0446 L0116
0.80 10.00 ~36.0 -3.26 20154 |j 0.60 4,01 8.4 0.48 L0115
0.80 11.99 ~39.8 ~2.69 .0145 |} 0.60 6.01 ~8.0 0.42 L0117
0.80 14.00 -37.8 ~2.64 0144 {l 0.60 8.01 ~6.9 0.27 L0122
0.80 16.00 ~36.2 -2.81 .0147 |} 0.60 19.01 -7.8 C.22 .0123
0.60 12.02 -6.9 0.16 L0125
1.70 0.45 ~26.4 -2.08 <0059 I 0.60 14.00 -7.6 0.13 L0126
1.70 ~0.53 ~23.8 -1.96 .0058 {| 0.60 16.01 -7.3 0.09 L0127
1.70 0.45 -23.7 -2.12 .0059
1.70 1.46 ~30.4 -2.29 .0061 {| 0.80 0.01 ~9.4 0.57 .0082
1.70 2.50 -19.9 ~2.34 .0061 || 0.80 -1.99 . ~7.8 €.55 .0083
1.70 4.50 ~21.5 ~2.33 .0061 {] 0.80 -1.08 -9.5 0.60 L0081
1.70 6.45 -22.5 ~2.26 20060 }| 0.80 1.01 -8.1 0.56 .0083
1.70 8.47 ~21.8 -2.11 .0059 H} 0.80 2.00 -3.9 0.52 .0084
1.70 10.49 ~29.3 -2.02 .0058 || 0.80 4.00 -7.8 0,47 .N086
1.70 12.47 -30.0 ~2.05 .0059 {1 0.80 6.00 -8.3 0.52 .0084
1.70 14.47 -38.4 ~1.95 .0058 f| 0.80 8.01 -7.7 0.41 .0088
1.70 16.44 -26.8 ~1.88 .0057 || 0.80 10.01 ~7.6 0.30 .0091
1.70 0.48 -27.0 -2.13 .0059 {} 0.80 12.01 7.7 0.23 .0093
0.80 13.97 ~6.9 0.10 .0097
0.80 16.01 -7.¢ 0.05 0099




TABLE VIIL - DYNAMIC STABILITY CHARACTERIST&CS
IN PITCH OF BASIC CONFIGURATION A WITH
HORIZONTAL TAIL REMOVED

Mean Damping 05“5‘:)‘.0‘?‘0”/’ Reduced wach Mean Damping Oscitlatory- | Reduced”
a ac it
angle of purcme(er, ;orc:r\.eZer frequency angle of parameter, s;‘:::_:\‘;:’ . frequency
+C Mo parometer, number, c. +C P o ey |parometer
attack, a - R ottack, |“m ma - R
ttack, Fmg* Cma | Cmy~ K Cmg . " Hack oF Cma | Cog~KCmg )
a,deg | per radian | per radian a,deg | per radion | per radian

- c.g.at 0.40¢

;¢c.g.0! 0.30¢
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TABLE VIIL.- DYNAMIC STABILITY CHARACTERISTICS
IN PITCH OF BASIC CONFIGURATION A WITH
HORIZONTAL TAIL REMOVED -~ Concluded

Meon Damping Oscillatory~ | Reduced- Mach Mean Damping 05;2':}:."01’)!‘ Reduced-
Hi th
Mach angle of | porometer, stabxht{ frequency angle of | parameter, psorume'yer frequency
number, L ec P e fporameter [IMU™0¢0 | B Cma | e o gtc [porometer
" attack, fmq* “ma |Cp - k'Cmy ‘ M : a’ "ma | Cmg=kCmg X
a,deg | per radion | per radion a,deg | per radion | per rodign
A=725° ;c.0.01 0.40¢& A=72.5° ;c9.041040¢C
.80 0. -13.6 -0.03 L0096 || 1.7¢ 0.52 | -18.8 -0.93 0049
0.80 | -2.00 | -13.5 ~0.10 0098 f# 1.70 | -6.55 |-is.z -0.88 L0049
0.80 | -1.00 | -12.1 -0405 L0097 |f 1.70 1.46 | -17.9 -1.02 .0050
0.80 0.01 | -l4.6 -0.04 .0096 § 1.70 2.48 | -14.7 ~1.18 0052
0.80 1.00 | -14.5 -9.00 L0095 If 1.70 4.46 | -16.8 -1.32 0053
0.86 1.99 | ~14.4 -6.c3 L0096 I 1.70 6,49 | -16.5 -1.05 0050
c.80 3.9 | -12.3 -0.53 L0169 i 1.70 8.47 ) -23.4 -0.86 0048
0.80 6.01 | -11.8 -0.43 L0106 |F1.70 ) 10.49 | -27.3 -0.70 L0046
.80 7.99 | -11.3 -0.73 o113 1,70 12046 | =317 ~0.49 0044
.80 10.01 | -17.6 0.13 L0091 ff 1.7 | 14,49 | -31.0 -0.68 0046
0.80 11.99 | -18.7 0.41 20083 [f 1,70 | ie.52 | -30.0 -0.86 0049
C.8¢ 14,01 | -21.0 0.54 20079 | 1.70 0.46 | -15.9 -0.94 L0049
G.8¢C 16.60 | -22.4 0.42 0083
2.16 1,43 | -16.2 -0.76 L0041
1.00 0. -16.3 -0.37 0087 fl 2.16 0.46 | -l6.2 -0.76 0041
1.00 | -2.01 | -16.9 -0.43 L0089 || 2.16 | -0.57 | -14.6 -0.73 .0041
1.00 | -0.99 | -14.8 ~0.40 L0088 ff 2.16 | -2.57 | -19.5 -0.56 0639
1.00 0. ~14.5 -0.35 .0087 f| 2.16 | -~4.58 [ -21.7 -0.58 .0039
1.00 1.00 | -15.7 -0.29 L0086 || 2.16 2,42 | -14.8 -0.83 L0042
1.00 1.99 | -15.6 -0.25 L0085 fl 2.16 3.44 | -18.4 -0.88 .0042
1.00 4.00 -8.3 -C.85 .0098 [| 2.16 5.45 | -16.7 -0.74 L0641
1.00 5.99 -9.5 -3.65 L0094 || 2.16 7.4 | -18.4 -0.67 L0040
1.00 8.00 —4uk 19.61 .6093 | 2.16 9,47 | -20.5 -0.58 0039
1.60 10.00 -2.7 -0.66 20094 || 2.16 | 11.40 | -25.3 -0.57 0039
1.00 12.01 | -10.1 -9.20 .0083 ] 2.16 | 13.44 |} -19.7 ~0.73 L0041
1.00 14,01 -9.8 2.04 L0077 [} 2.16 | 15.39 | -32.6 -0.74 0041
1.00 16.01 | -10.4 ~0.41 L0088 || 2.16 | 17.42 | -28.2 -0.87 0042
2.16 1.42 | -17.9 -0.76 L0041
1.20 | -0.01 -14.2 -0,65 L0081
1.20 | -2.01 | -15.1 -0.69 .0082 fi 2.50 1.08 ~1.3 -0.59 .0037
1.20 | ~1.00 | -15.0 -0.67 L0082 | 2.50 0.08 -3.8 ~0.62 .0037
1.26 0.01 | -13.8 ~0.66 L0082 |f 2.50 | -0.92 -9.4 -0.57 0037
1.20 0.98 | -14.9 -0.61 L0081 | 2.50 | -2.92 1 -14.0 -0.53 .0036
1.20 2.00 | -lz2.7 -0.71 L0083 || 2.50 | -4.40 | -21.5 -0.55 0036
1.20 3.99 | -13.9 -1.09 .0090 || 2.50 2.07 | ~18.2 -0.57 0037
1.20 6.02 | -16.6 -0.77 .0084 || 2.50 3.06 | -16.1 -0.63 .0037
1.20 8.0t | -10.6 -1.29 .0094 || 2.50 T IR -0.70 0038
1.20 9.99 | -19.7 -0.59 .0080 [} 2.50 7.10 | -18.5 ~0.63 .0037
1.20 9.99 | -18.7 -0.66 L0082 {] 2.50 9.09 | -26.1 ~0.68 0038
1.20 12.02 | -19.0 ~6.50 0078 || 2.50 | 1t.09 | -21.6 -0.51 .0C36
1.20 14.61 | -19.7 -0.53 0079 f] 2.50 § 13.11 | ~i7.5 -0.60 .0037
1.20 16,01 { -19.2 -0.96 0087 ! 2.50 | i5.10 § -26.2 ~0.71 L0038
2.50 | 17.07 | -28.1 -0.77 .0038
2.50 1.09 | -16.8 -0.60 €037




TABLE IX,- DYNAMIC STABILITY CHARACTERISTICS IN PITCH OF
BASIC CONFIGURATION A WITH ENGINE INLETS PLUGGED

Meon Damping OSCHIQ;OTY- Reduced- Meon Damping Osci:}lla'iory- Reduced-
Mach angle of parameier, Sc:?:r‘vile;/er frequency Mach ongle of porameter, :c::orlrl\!ettyer frequency
number, c + e, P N * parameier) | number, c o . * parameter,
" ottack, mg e Cm,,‘k Cmq' K " attack, Mg Mg Cma—k Cmd K
a,deg | per radian | per radian a,deg | per rodian | per radian
A=20° ;c.9.ai 0.30C A=725° ; ¢.9.a1 0.40¢
G.40 0.02 -31.2 -0.48 +0188 C.80 -0.01 —29.2¢ ~0.59 0102
€.40 -2.00 -31.8 -0.52 0189 0.80 -2.00 ~23 4% -0,64 .0103
C.40 -1.00 —-31.1 -0.54 .0189 0.80 -1.00 ~-28.8 ~0.54 0101
.40 1.00 -30.2 -0.35 0184 0.80 0. ~28.6 -0.58 +0102
C.40 2.01 -28.5 -0.39 0185 0.80 G.99 -30.3 -0.67 0104
C.40 3.98 —28.9 -0.63 0191 0.80 2,00 -27.8 -0.81 <0107
G.40 6.00 -30.8 -0.79 <0195 4.80 4400 ~28.7 -1.61 0122
0.40 8.00 -34.7 -3.77 0194 0.80 6,00 -29.4 -2.12 0131
Q.40 10.01 ~37.8 ~0.46 0186 0.80 8.00 ~25.9 -2.59 +.0139
G.40 12.01 -34.0 -0.61 .0190 0.8C 10.00 =344 ~2:21 0133
G.40 14.01 -20.2 -1.10 .0202 0.80 12.30 ~37.1 -2.18 «0132
.40 16.01 —22.0 -1.40 +02G9
1.06 -0.01 ~35.1 -0.%0 0092
0.60 ~0.01 -31.2 -0.50 0131 1.00 ~-2.00 ~-34.2 -1.29 .0099
0.60 ~-2.00 ~34.0 -0.53 0131 1.00 -1.00 -33.3 -0.99 0093
0.60 ~0.99 ~31.6 -0.55 0132 1.00 0. -33.0 -0.92 0092
€.60 0.97 -31.6 ~0.36 Q127 1.00 1.00 =34.4 -1.01 .0094
G.60 2.01 -31.6 -0.36 0127 1.00 2.00 ~32.7 -1.40 +0101
G.60 4.00 —35.2 -0.39 .0128 1.00 4.00 -27.9 —2.45 0117
0.60 &.01 -39.4 ~0.48 0130 1.00 6.00 ~24.9 -3.06 «0126
C.60 8.01 -35.2 ~0.80 .0138 1.00 8.00 -21.0 -4,06 +0126
c.60 9.97 —42.4 -0.66 .0135 |{ 1.00 10.00 -8.9 4,11 L0126
C.60 12.02 -29.5 ~1.08 0144 1.00 12.00 ~44.8 -3.54 .0126
C.60 14.02 -17.0 -1.77 .0158
GC.60 16.00 ~47.8 -1.71 0157 1.20 0. ~32.0 -1.71 «0094
1.20 ~2.00 -31.9 -1.89 +0097
0.80 ~0.02 -45.1 -0.25 .00%7 1.20 -1.00 -32.6 -1l.71 « 0094
0.80 -1.99 —45,2 ~0.45 0101 1,20 -0.01 ~32.9 -1.70 .0094
C.80 -1.00 -42.9 ~0.50 0103 1.20 1.00 =32.0 -1.85 <0096
.80 1.00 -45.1 0.09 .0088 1.20 2.00 -30.8 -2.08 .0099
.80 1.99 -45.1 0.27 0084 1.20 4.00 -27.8 ~2.75 .0109
G.80 4.00 -35.9 -0.28 0098 1.20 6,00 -24.5 -3,72 .0109
c.80 6.00 ~31.6 ~1.24 0118 1.26 8.00 —26.4 ~3.76 «0109
0.80C 8.00 —-%.4 ~2.11 0134 1.20 10.00 -30.9 -3.75 0109
0.80 10.01 —-4%.9 ~1.56 0124 1.20 12.00 ~29.3 -3.81 .0109
0.80 11.99 -51.3 -1.75 0128
0.80 13.99 —~44.9 -1.52 0124
Cc.80 16.01 -33.0 ~1.69 «0127
TABLE X, - DYNAMIC STABILITY CHARACTERISTICS
IN PITCH OF CONFIGURATION B
Mach Mean Damping OS'C(,I;'C‘I."DI'Y- Reduced- Mean Deamping Oscillatory- | Reduced
ac stabili s
ongle of | poremeter, urumeiyer frequency || Mach ongle of | parameter, stability frequency
number, 4 cC.. P e1ers  Iparameten|} number, e e parameter, parameter,
y attack, fmq* *ma [Cm,~KCmy P M attack, [“mg* “mg Cma"‘ecmq P
a,deg | per radion | per radion a,deg | per radian | per radian
Basic . A=20° ; c.g.at0.30¢ Basic ;A=72,5° ;c.g.at 0408
C.60 [V ~28.7 -1.08 0141 1.20 0.01 -30.4 ~2.20 .0106
C.60 -1.98 ~28.7 -1.14 20142 1.20 ~2.00 -30.2 ~2.40 <0109
0.60 ~1.00 -27.9 -1.17 »0143 1.20 -1.01 -29.5 -2.23 0106
0.60 0. ~28.2 -1.07 <0141 1.20 1.01 -30.3 ~2+35 0109
0.60 1.00 -27.2 -1.03 0139 1.20 2.00 -30.3 -2.63 0113
C.60 1.948 ~28.0 -0.95 0137 1.20 4.02 ~25.0 -3.61 0128
.60 4,01 -31.1 -0.91 0136 1.20 6.02 ~24.2 -3.77 .0130
€.60 5.98 -36.2 -0.70 .0129 1.20 8.01 -27.5 -4.51 <0141
0.60 8.01 -31.1 -0.86 0134
C.60 10.02 ~25.0 -1.05 0140 Horizontal tail removed ; A=72.5%;c.g.at 0.40¢
0.60 12.00 -24.0 ~1.42 L0150
0.60 13.99 -24.0 ~1.89 0162 f] 2.16 1.43 ~-14.3 -0.99 L0044
0.60 16.00 -31.2 -2.85 .0185 2.16 -2.55 -14.7 ~1.,01 0044
- 2.16 -6.57 -6.8 -1.15 L0045
Bosic ; A=72.5° jcg.a1 040C 2.16 0.45 -16.9 -1.08 . 0045
2.16 2.43 -15.4 -1.09 +0045
0.80 0. —33.8 —0.49 L0112 2.16 3.4% -9.8 -1.08 <0045
C.80 -2.00 -33.5 -0.61 20115 || 2.16 5.45 -16.2 -0.88 .0043
0.80 -1.00 -33.8 ~0.48 L0112 | 2.16 7.48 -20.8 -0.78 L0042
0.80 0. -33.4 -0.50 0113 | 2.16 9.44 -26.0 -0.62 0040
0.80 1.00 34,2 ~0.56 L0114 | 2.16 11.41 -20.7 ~0.78 20042
G.80 2.00 ~34.5 ~0.68 L0117 f 2416 13.43 -18.3 ~0.86 0042
0.80 4.00 -33.5 -1.54 L0136 I 2.16 15.44 ~27.3 ~0.94 .0043
C.80 6.00 -32.8 -1.76 L0141 I 2.16 17.44 -33.7 -1.06 L0044
0.80 §.00 -35.9 -2.01 L0146 §] 2.16 bo4é -14.7 ~0.98 0044
0.80 10.00 ~41.8 ~1.71 L0140
0.80 12.00 —44.5 ~1.69 L0140




TABLE XI,- DYNAMIC STABILITY CHARACTERISTICS IN YAW

OF BASIC CONFIGURATION A

22

Mach o of | Damping Osciltatory~ | Reduced-| Effective— Mach |0 of | DOMPING Oscillatory- | Reduced-|  Eifective—
number Angle o parameter, stability frequency dihedral number 9 parameter, stability frequency dihedral
7| ottack, C-c paramefer, |parameter, parameier, | atfack, C-C o parameter, |parameter, parameter,
M a o, “ng®% 9C, cos °+kzcn; K C\,,C08 @ +K°Cy. M a ne “ng %% ¢lc, cos a+k2c“i K €, .c0s a +K°C, .
T N r
deg per radian per radion per radian deg per rodian per radian per radian
A=20° ;c.g.at 0.30¢ A=50° ; c.g.01 040¢
0.40 -0.02 -0.281 0.100 .1683 -0.058 0.80 0. ~¢.256 6.096 532 -0.063
6.40 -1.99 -0.289 0.101 .1085 -0.046 6.80 -2.00 ~0.258 0.101 L0638 ~0.045
0.40 -1.02 ~0.267 0.103 . 1087 -0.050 c.80 ~1.00 ~0.211 0.099 L0634 ~0.057
0.40 1.01 ~0.262 0.101 .1085 -0.060 G.80 0. -0.241 0.099 L0634 -0.069
0.40 2.00 | -o0.276 6.101 .1085 -0.070 6.80 1.00 ~0.233 0.098 L0633 ~0.077
0.40 4.00 | -o0.278 0.103 . 1087 ~0.082 6.80 2.C0 ~0.235 0.096 L0631 -0.092
0.40 6.02 -0,284 0.104 .1089 -0,094 C.80 4.00 -0.237 ©.090 £0620 ~0.111
0.40 8.00 ~0.258 0.114 .1103 ~0.108 0.80 6.00 -0.221 0.094 .0629 -6.117
0.40 10.00 | -0.256 c.118 .1108 -0.132 0.80 8.00 ~0.,212 0.108 L0647 ~0.055
0.40 12.00 ~0.239 0.112 .1099 ~0.110 G.80 8.00 -0.220 G.108 40645 -0.055
0.40 14.01 -0.242 0.085 .1057 ~0.166 c.80 9.99 -0.204 0.102 .0638 -C.054
0.40 16.01 -0.424 0.050 .1006 ~0.190 €.80 12.00 -0.227 G.101 .0638 -0.072
0.80 14.00 -0.273 0.096 L0628 -0.116
0.60 0. -0.242 0.106 L0784 ~0.063 0.86 16.00 -0.500 0.092 L0628 -0.101
0.60 ~2.00 ~0.294 0.105 L0784 ~0.053
0.60 -1.00 -0.278 0.105 L0784 -0.061 0.90 o. -0.223 0.115 .0604 ~0.071
0.60 1.00 -0.254 0.104 .0782 -0.072 0.90 ~2.01 -0.237 0.119 L0610 ~0.048
0.60 2.00 -0.268 0.107 L0786 ~0.077 6.90 -1.00 -0.220 0.121 L0613 -0.065
0.60 4.01 -0.260 0.107 .0786 ~0.090 6.90 0. ~0.270 0.114 L0604 -0.072
0.60 6.00 | -o0.2m1 0.109 .0789 ~0.110 0.90 1.00 ~0.257 0.111 .0601 -0.088
0.60 8.01 -0.261 0.123 .0807 -0.107 €.90 2.01 -0.265 0.111 .0601 -0.094
0.60 10.00 -0.281 6.113 L0794 -0.133 6.90 3.99 -0.269 0.117 .0608 ~0.120
0.60 12.01 -0.259 0.109 .0789 ~0.106 G.90 £.00 ~0.228 0.136 .0629 -0.088
0.60 14.00 -0.236 0.106 0785 -0.142 0.90 7.99 ~0.196 0.130 £0623 ~0.032
0.60 16.01 ~0.324 0.059 L0722 ~0.207 G.90 9.99 ~0.211 0.116 L0606 ~0.041
6.90 12.00 -0,270 0.108 .0598 -0.077
0.80 -0.01 -0.283 0.126 L0654 ~0.067 0.90 14.00 -0.302 0.114 L0604 -0.071
0.80 -1.99 -0.326 0.125 0652 -0.052 0.90 16.01 ~0.316 0.143 L0637 ~0.078
0.80 -1.00 ~0.267 0.126 L0654 -0.069
0.80 . ~0.286 0.124 .0652 ~0.068 0.90 0. -0.254 0.106 L0585 -0.072
c.80 0.99 -0.272 0.130 L0660 ~0.044 0.90 -2.06 -0.243 G.l1l .0589 -0.046
0.80 2.01 -0.275 0.133 L0663 -0.023 0.90 ~1.00 ~0.237 0,111 L0589 ~0.061
0.80 4.00 -0.253 0.133 L0662 -0.030 0.90 . -0.228 0.107 .0585 ~0.071
0.80 6.02 -0.284 0.139 0669 ~06.066 0.90 1.00 ~0.241 0.108 L0585 -0.089
0.80 8.01 -0.277 0.137 L0667 -0.093 6.90 2.00 ~0.251 0.104 .0580 -0.100
0.80 16.01 -0.301 0.132 L0661 -0.100 0.90 4,06 -0.257 0.110 .0590 -0.123
0.80 12.01 -0.259 0.123 L0651 -0.133 0.90 £.00 ~0.229 0.125 .0608 -0.086
.80 14.00 -0.220 0.123 L0651 -0.162 0.90 8.00 -0.203 0.123 0604 -0.033
0.80 16.01 ~0.461 0.100 .0623 -0.112 .90 10.00 -0.237 0.109 .0588 -0.035
s = 0.90 11.99 -0.283 0.098 L0574 ~0.083
4=50° ;cg a1 0408 c.90 | 14.00 | -o0.662 0.087 L0561 -0.057
] _ _ N 0.90 16.00 ~0.736 0.094 L0573 -0.069
e ] 008 S5z oroer coresl Taroes 6.53 | 16.00 | -0.704 0.098 L0575 0,068
0.60 -1.01 -0.237 0.096 <0794 ~7.054 1.70 0.50 ~0.343 0.161 .0348 -0.091
0.60 | -0.01 | -0.,209 0.097 +0796 -0.c61 1.70 | -0.53 | -~0.359 C.161 L0348 -0.091
0.60 0.99 -2.219 0.097 +0796 ~6.072 1.70 0.48 -0.345 0.161 L0348 -3.084
0.60 L.99 -0.212 0.096 - 0794 ~0.083 1.70 1.45 -0.267 C.164 L0350 -0.086
0.60 4.00 ~0.217 0.090 -0785 -9.098 1.70 2.48 -0.392 C.161 .0348 -7.086
0.60 6.01 -0.229 0.089 <0784 ~0.107 1.70 4049 ~0.349 0.153 L0344 ~0,084
0.60 8.01 =0.216 0.111 0813 =0.C74 1.70 6.48 -0.282 0.151 L0344 -0.091
0.60 9.99 -0.217 0.105 -0807 —2.056 1.70 8.52 ~0.189 0.159 L0347 ~0.104
0.60 12.02 -0.233 0.099 0798 -0.082 1.70 10.44 ~0.170 0.143 L0340 -0.192
0.60 14.01 ~0.255 0.087 .0782 -0.108 1.70 0.46 ~3.286 0.16% L0350 -0.083
0.60 16.03 | -0.280 0.069 L0757 ~0.121
2.50 1.07 -0.329 0.076 .0250 -n.062
0.60 0. ~0.234 0.095 -0784 ~0.062 2.50 0.09 -0.213 0.069 L0246 ~0.049
0.60 -2.00 | -0.239 0.093 L0781 -0.043 2.50 ~0.89 _0.371 0.068 0246 _n.055
0.60 -1.00 | -0.254 0.092 L0782 -0.053 2.50 ~2.92 ~0. 166 0.073 10249 _a.051
0.60 0. ~0.246 0.095 <0784 —0.057 2.50 ~3.90 -0.153 €.080 L0251 ~2.C56
0.60 1.00 ~0.25% 0.094 .0782 ~0.070 2.50 1.09 ~0.299 0.080 L0252 _5.061
0.60 2.00 | -0.243 0.092 L0778 ~0.077 2.50 2.69 -0.369 6.074 L0249 -0.059
0.60 4-00 ~0.255 €.090 -0778 -0.098 2.50 3.08 -0.206 0.075 L0250 -0.068
0.60 6.00 ~0. 244 0.090 L0776 ~0.105 5.50 5.07 -0.311 6.059 Tc242 ~0.068
0.60 8.00 -0.238 0.102 L0794 -0.082 2.50 1.59 _0.266 0.064 10245 _5.¢85
0.60 16.00 ~0.262 0.103 L0794 -0,078 5.50 9.07 _0.230 0.075 10249 ~5.¢88
0.60 12.00 -0.261 0.095 .0785 -n.076 2.50 11.10 _3.231 0.073 0248 _5.086
0.60 14.00 -0.267 0.085 .0769 -0.100 2.50 13.07 _0.184 c.088 L0255 0,116
0.60 15.99 ~0.294 0.070 <0749 -0.118 2.50 15.08 -0.181 C.096 .0258 -N,139
2.50 17.09 ~0.163 0.087 .0255 -6.138
0.80 ~0.01 -0.231 0.104 .0648 ~0.067 5.50 1.06 “0.214 0.078 L0251 _9.064
0.80 | -2.00 -0.236 0.109 L0654 -7.045
0.80 ~1.00 -0.217 0.107 L0650 -0.056 A=725° ; c.g.at 0.40¢
0.80 ~0.02 -0.238 0.108 L0651 ~0.067
0.80 1.01 —0.244 0.102 - 0644 ~0.077 0.80 0.01 -0.202 0.115 L0679 -0.045
0.80 2.00 ~0.255 0.103 +0644 -0.091 0.80 -1.99 ~0.275 0.119 L0684 -0.030
0.80- 4.01 -0.246 0.100 <0640 -0.122 0.80 -1.00 -0.257 0.117 . 0681 -0.038
0.80 5.99 -0.228 0.105 «0649 -0.124 0.80 1.00 -0.220 0.107 L0669 ~0,053
0.80 8:00 ~0.227 0-118 20665 0,054 0.80 2.00 ~0.249 0.099 L0660 ~0.063
0.80 10.01 -0.221 0.109 L0653 -0.045 0.80 e Z5.251 0.094 L0652 ~0.077
0.80 11.98 ~0.198 0.110 L0653 ~0.CT4 c.80 6.01 ~0.237 0.102 L0663 ~n.098
0.80 14,01 -0.266 0.099 +0639 -0.094 0.80 8.00 -0.231 0.102 L0683 -0.106
0.80 16.01 -0.262 0.136 - 0683 ~0.102 0.80 16.01 ~0.266 0.116 .0680 ~0.150
0.80 11.99 ~G.230 0.131 0698 ~0.172




TABLE XI.- DYNAMIC STABILITY CHARACTERISTICS IN YAW
OF BASIC CONFIGURATION A - Concluded

Mach Damping Oscillotory- | Reduced-| Effective~
Angle of stobility  Jfrequenc dinedral
number, attack parameter, aromel Y ihedra
‘e -¢ cos a P 0"j Ezh parameter, purumefazr,
M a e ng Cn cos atk c"i k Cl cos a +k CL‘
deg per radian | ‘per radian per radian
A=72.5° ;c.g.010.40T
1.6C ~0.01 -0.198 0.122 .0585 ~G.049
1.00 -1.99 -0.234 0.138 L0601 -G.036
1.00 -0.98 -G 266 0.126 . 0583 -0.042
1.00 Q. -0.239 0.124 .0586 ~0.049
1.0 1.60 -0.231 0.1l16 L0577 ~0.056
1.00 1.99 -0.238 0.109 L0570 -0.064
1.00 4.00 -0.237 0.094 .0552 -¢.079
1.00 6.00 -0.238 0.108 .0569 -0.107
1.00 8.01 -0.246 0.124 .0587 -6.110
1.00 10.00 -0.268 0.117 .0578 -C.147
1.00 12.00 -0.462 0.122 .0583 ~0.153
1.20 -0.01 -0.276 0.176 L0569 -6.053
1.20 -1.99 -0.332 0.214 .0805 -0.041}
1.20 -1.¢1 -0.283 6.190 .0584 -0.047
1.20 1.00 -0.232 0.164 .0558 -0.063
1.20 2.00 -0.250 0.154 .0549 -0.073
1.20 4,01 -0.231 0.132 L0525 -0.092
1.20 6.00 -0.255 0.129 L0522 ~G.120
1.20 7.99 -0.248 0.111 .0504 -0.124
1.26 10.00 -0.252 0.147 L0542 ~0.141
1.26 12.60 -0.467 0.172 .0565 ~0.146
1.70 0.49 -0.294 0.136 .0344 ~0.057
1.70 -0.53 -0.299 0.141 .0348 -0.085
1.76 0.50 -0.238 0.139 L0347 -0.100
1.70 1.48 -0.355 0.137 .0345 ~0.110
1.70 2,45 -0.214 0.138 .0345 -0.122
1.70 4,49 ~0.449 0.131 .0342 ~0.143
1.70 5.55 -0,469 0.137 .0345 -0.151
1.7C 8.48 -0.344 0.128 L0341 -0.161
1.70 10.45 -0.476 0.114 .0334 ~0.153
1.70 12.48 -0.371 0.105 .0328 ~G.145
1.70 14.46 -0.329 0.108 .0331 -0.133
1.76 0.49 -0.377 0.137 .0345 -0.098
2.16 1,40 ~0.262 0.094 .0282
2.16 0.44 -0.272 0.095 .0283
2.16 -0.56 ~0.271 0.098 L0284
2.16 -2.57 ~0.335 0.102 .0286
2.16 -3.56 -0.381 0.104 .0286
2.16 1.43 -0.292 0.093 .0282
2.16 2.44 -0.292 0.089 L0280 -0,094
2.16 3.42 -0.318 0.091 .0281 -0.100
2.16 5.45 -0,497 0.077 L0274 -c.102
2.16 T.44 ~0.370 ©.088 L0279 ~e.1ne
2.16 9.43 -0.373 €.080 .C275 -0,103
2.16 11.45 -0.351 0.069 L0270 -0.104
2.16 13.42 -0.375 0.060 L0266 -9.106
2.16 15.44 -0.378 0.053 .0263 -2.107
2.16 17.42 -0.396 0.037 .0255 -a.106
2.16 1.44 -0.299 0.095 .0283 -7.087
2.50 1.08 -0.241 0.088 L0260 -0.072
2.50 0.08 ~0.498 6.079 .0256 -0.066
2.50 -0.93 -0.346 0.078 L0256 -0.064
2.50 ~2.92 ~0.547 0.088 L0260 ~0,055
2.50 -3.89 -0.619 0.083 .0259 -0.048
2.50 1.07 ~0.284% ©.087 .0259 -0.07Y
2.50 2.09 ~0.381 0.090 L0261 -0.073
2.50 3.10 -0.303 0.086 L0259 ~0,072
2.50 5.08 ~0.401 0.067 .C251 ~6.079
2.50 7.07 -U.402 C.060 .0248 ~0.080
2.50 9.10 -0.369 0.064 < .0250 ~0,085
2.50 11.08 -0.380 0.062 L0249 ~5.087
2.50 13.08 -0.364 0.053 L0245 -0.090
2.50 15.07 ~0.396 0.050 L0244 -0.087
2.50 17.07 ~0.457 0.038 .0238 -0.091

2.50 1.08 -0.274 0.087 0260 -7,072
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TABLE XII- DYNAMIC STABILITY CHARACTERISTICS IN YAW

OF BASIC CONFIGURATION A WITH i = -200

Mach oo o Damping Oscillatory = | Reduced~|  Etffective~ Mach |y ote of Damping Oscillatory- | Reduced-|  Effactive -
mmver. |79 | parameter, | STobility frequency dihedral namper, | 5o | parameter, stability frequency dihedral
» | aftack, C ~C cos porometeg, porameter,|  parometer, otiack, | -C .cos a porome:eg, porameter|  porameter,
M a . “ng %% IC cos a+k cni K Clpcos a+kfC, M a e g C, cos a+k cn; K €y c08 a +»<2cLf
deg |per radian | ‘per radian per radion deg fper radian | ‘per radion per radian
A=20° ; c.g.af 0.30C A=725° ;cqg.at 0408
0.40 o. ~0.316 0.126 L1118 -0.065 1.00 0. -0.662 0.426 .0855 -0.043
G.40 -2.00 ~0.339 0.145 .il44 —0.055 1.060 -2.00 -0.826 0.512 20917 -0.037
0.40 | -0.99 | -0.309 0.133 L1128 -0.060 1.00 | ~0.99 } -0.7¢8 0.481 0895 -0.040
0.40 -0.01 ~0.283 0.129 1122 -0.071 1.00 0. -0.692 0.440 0865 -0.043
0.40 1.00 -0.301 0.123 Slll4 -0.065 1.0G 1.00 -0.628 0.419 .0849 -0,053
0.40 2.00 -0.286 0.126 .1118 -0.072 1.00 2.01 ~0.644 0.366 .0807 -0.058
0.40 4.00 | -0.280 0.118 .1108 -0.081 1.00 3.99 | -c.607 0.274 L0730 -0.101
0.40 6.02 | -0.281 0.109 .1095 -0.102 1.00 5.99 | -0.477 0.168 .0632 -0.128
0.40 8.00 | -0.256 0.102 .1085 -0.102 1.00 7.99 | -o0.359 0.046 0490 -0.156
0.40 10.00 | -0.253 0.088 1065 -0.123 1.00 9.99 | -o0.271 0.071 0521 ~C.171
G.40 12.01 —0.236 0.052 «1012 -0.147 1.00 12.00 -0.279 0.071 .0521 -0.169
0.40 | 14.00 | -o.280 0.029 L0976 -0.1217 1.00 14.00 | -0.206 0.079 0530 -G, 166
0.40 | 16.00 | -0.545 -0.022 .0892 -0.214 1.00 16.00 0.035 0.113 L0571 ~0.107
0.60 0. ~0.484 0.213 L0911 -0.084 1.20 0. -0.808 0.501 .0812 -0.038
0.60 | ~2.01 | -0.549 0.311 .1014 -0.071 1.20 | -2.00 | -o.922 0.592 .0869 -6.027
6.60 | -1.00 | -0.493 0.283 0986 -0.081 1.20 | ~0.99 | -o0.814 0.543 L0839 ~0.032
0.60 0.01 -0.474 0.246 .0947 -0.087 1.20 0.01 —-0.769 0.499 L0810 -0.039
0.60 1.00 | -0.473 c.202 L0899 ~0.,077 1.20 0.99 | -6.737 0.445 L0774 -0.047
0.60 2.01 | -0.375 0.172 L0864 -0.084 1.20 2.00 | -~0.631 0.383 L0731 -0.062
0.60 4.00 | -o0.288 0.123 .0805 -0.091 1.20 4.00 | -c.623 0.271 L0646 -0.099
0.60 6.00 | -0.310 0.097 L0773 -0.126 1.20 6.00 | ~0.392 0.167 0554 -0.130
0.60 8.01 -0.309 0.100 0776 -0.102 1.20 7.99 -0.360 0.094 L0481 -0.126
0.60 9.99 | -0.29%0 6.077 0745 -0.084 1.20 10.00 | -0.306 0.100 L0487 -0.150
0.60 | 12.00 | -0.279 0.041 L0695 -G.111 1.20 11.99 | ~0.288 0.104 L0492 -0.147
6.60 | 14.02 | -0.303 0.029 L0677 -0.129 1.20 13.99 | -0.283 0.107 0495 ~0.137
6.60 | 16.03 | -0.592 -0.012 L0611 ~0.120 1.20 16.00 | ~0.192 0.141 0529 -0.167
0.60 0. ~0.485 0.224 .0924 -0.084
1.70 0.45 | -0.237 0.200 L0375 -0.098
6.80 0. ~0.918 0.339 0864 -0.103 1.70 1.48 -0.220 0.189 L0370 -0.114
0.80 -2.01 —1.045 0.475 -0975 -0.088 1.70 2.45 -0.221 0.184 L0367 -0.116
0.80 ~0.99 ~1.037 0.376 0895 -0.110 1.70 4.48 0,235 0.164 .0358 D.162
0.80 0. ~0.878 0.346 0869 -0.107 1.70 6.47 ~0.284 0.152 .0352 -0.178
.80 1.00 -0.821 0.311 -0838 -0.054 1.70 8.48 -0.214 0.145 L0349 ~0.170
0.80 2.00 ~0.671 0.274 0805 -0.042 1.7¢0 10.48 ~0.284 0.160 .0356 -0.119
0.80 3.99 —0. 444 0.165 £ 0697 -0.060 1.70 12.47 -0.425 0.142 .0348 -0.154
0.80 6.01 ~0.327 0.113 -0638 -0.059 1.70 14,51 -0.312 0.178 0365 -0.155
0.80 7.99 | -0.291 0.086 0605 ~0.085 1.70 16.45 -0.122 0.168 L0361 ~0,151
0.80 9.98 | -0.326 0.074 0589 -0.091 1.70 0.49 | -0.336 0.199 L0374 ~0.098
0.80 12,00 | -0.287 0.065 L0579 -0.057
0.80 14.00 | -0.363 0.028 .0528 ~0.215 2.16 st | —0.241 0.081 2175 -0.091
0.80 16,01 | ~0.321 0.021 L0515 -0.126 206 1 -3as | —5o3e3 0.120 6294 oie34
. . - 2.16 | -2.56 | -0.127 0.120 5293
A=725° icg.at040? 2.6 | -0.57 | -o.128 0.116 L0291
0.80 | -0.01 | -0.446 0.248 0823 -0.051 2.16 .41 | -0.122 0.102 - 0286
0.80 | -2.00 | -0.472 0.309 .0882 -0.030 2.16 .43 1 -0.099 0.084 -0217
0.80 | -1.00 | -0.436 0.281 .0854 -0.042 2.16 2.43 ) -0.090 0.082 -0276
0.80 | —0.01 | -0.445 0.256 .0831 -0.053 2.16 3.45 1 -0.137 0.080 -0275
0.80 | -0.01 | -o0.446 0.253 .0828 -0.052 2.16 5.49 1 -0.292 0.077 0274
0.80 1.00 | -0.484 0.219 L0793 -0.059 2.16 I.45 | -0.237 6.077 <9274
0.80 2.00 | - -0.475 0.195 .0768 ~0.064 2.16 9.42 | -u.165 0.088 - 0279
0.80 4.01 | -0.445 0.146 L0713 -0.085 2.16 | 11.45 | —0.254 0.053 - 0263
0.80 5.99 | -0.366 0.144 L0710 ~0.096 2.16 | 13.43 1 -0.318 0.039 -0255
0.80 8.00 | -0.286 0.080 0632 -0.088 2.16 | 15.42 | -G.252 0.069 -0270
0.80 | 10.00 | -0.278 0.074 L0623 -0.124 2.16 | 17.40 | -0.251 0.094 - 0282
0.80 | 11.99 | -0.259 0.081 0632 -0.134 2.16 9.46 1 -0.210 0.088 <0279
0.80 | 14.00 | -0.273 0.100 0656 -0.110 2.16 144 | -0.249 0.081 -0276
g:gg 13:00 _g:f;; 3;233 :ggig _g:égg 2.50 1.04 ~0.065 0.083 0258 -0.067
2.50 | ~3.91 | -v.054 0.090 L0261 -0.037
2.50 | -2.93 | -0.255 0.087 0260 -0.042
2.50 | ~0.92 0.067 €.074 L0254 -0.052
2.50 0.09 | -0.066 ©.079 0256 -0.061
2.50 1.08 | -c.0s5 0.083 L0258 -0.066
2.50 2.09 | -0.136 0.082 L0258 ~0.070
2.50 3.10 | ~0.150 ©.070 L0252 -0.075
2.50 5.07 | -0.253 0.050 0243 ~5.060
2.50 7.10 | -0.260 C.046 L0241 -0.080
2.50 9.08 | -0.280 0.058 L0247 -0.088
2.50 | 11.09 | -0.434 0.054 .0245 -0.078
2.50 13.08 | -0.261 0.047 L0242 -c.o70
2.50 15.10 | -0.214 0.039 0238 ~0.070
2.50 17.09 | -0.279 0.055 L0246 -0.075
2.50 1,10 | -0.194 0.086 L0259 -9.068




TABLE XL - DYNAMIC STABILITY CHARACTERISTICS IN YAW

OF BASIC CONFIGURATION A WITH i = -10°

Mach Damping Oscitiotory~ | Reduced- |  Effective~ Mach Damping Oscillatory~ | Reduced—| Effective—
Angle of stability frequenc dihedral Angle of stability 1 i
number, | oy1qck, | POrometer, quency ihedra number, | e |Porometer, requency dihedral
attack, “C cos a purcmele;, parameter, parameter, atiack, | ~C .cos a porameteg, parameter, parameter,
M a n “ng Cnﬁcos atk C"i N CIBCOS a +k2c"i M a n ng C,, COS a+k c“i N Cy,c08 a +kzc1i
deg  lper radion ! ‘per radian per radion deg  |per radion | ‘per radign per radian
A=20° ;cg.at030C A=T2.5° ; c.9.a10.40C
€.40 0.01 | -0.265 0.110 L1095 -0.052 1.20 | -coo1 | -0.426 0.232 0622
c.46 | -1.95 | -o.281 0.110 .1095 ~C.043 1050 | Tiies | Tolsos 0,353 0633
c.40 | -0.99 | -0.266 0.106 -1089 ~0.050 1550 | Zitor | —olaes 0330 019
.40 0.01 | -0.273 8.112 1097 -0.048 1% 1o | Zoi348 001 0594
G.40 1.00 | -o0.271 0.111 ‘1095 -0.062 1.5 201 1 o3zt o186 0579
0.40 2.01 | -0.268 6.110 ~1095 ~0.067 105 o1 ] Zolzae 0 163 tossa
4G 460 | -0.239 0.101 ‘1083 -0.077 120 er00 | “olser 0,138 0533
€.40 £.00 | -0.274 0.106 1089 ~0.083 1.2 8.0z | —o.281 0.102 ‘0495
.46 8.00 | -0.276 0.102 L1083 -0.100 150 | oot | Zoizes 0120 0515
c.40 | 10,00 | -0.232 0.105 1087 -0.129 120 | 12001 | Tol2es 0120 o516
¢.40 | 11.99 | -0.260 0.079 L1051 ~0.121 1720 | 14200 1 o302 o107 0501
c.40 | 14.00 | -0.246 0.056 1016 ~0.162 150 | 1Te00 | ois3s 0 137 032
0.40 | 16.01 | -0.497 0.005 .0935 ~0.263
1.7¢ o.48 | -0.287 0.160 .0357
c.60 | -0.01 | -0.323 0.122 .0804 -0.¢60 1.7 | ~0.52 | -0.176 0.161 L0358
ciec | -2.01 | -c.320 0.128 L0811 -0.046 1.7¢ 0.48 | -0.266 ©.156 L0355
c.60 | —6.99 | -o.298 0.127 -0809 -0.056 1.70 167 [ -o.231 c.153 ~0354
0.60 | -6.01 | -0.277 0.121 -0603 ~0.G63 1.70 2.49 | -0.232 0.149 L0352
C.60 1.01 | -o.270 0.118 0798 ~0.064 1.7¢ 447 | -0-186 €.137 0345
.60 2.061 | -0.241 0.106 o782 -0.073 1.70 6,49 | -0.217 0.141 L0348
660 4.00 | -0.257 0.106 L0782 ~0.084 1.70 8.50 | -0.308 0.132 L0343
.60 5.99 | -0.271 0.104 .0781 ~0.109 1.70 | 10.48 | -0.330 0,115 .0335
€.60 8.00 | -0.262 6.109 L0786 ~0.102 1.70 | 12.48 | -0.171 0.096 L0325
c.60 | 10.00 | -c.213 0.107 0784 -0.085 1.76 | 14.48 | -0.132 ¢.127 L0341
c.60 | 12.00 | -0.264 0.076 0744 ~0.114 1.70 | 16.49 G.136 0.142 0348
c-60 | 14.01 | -0.256 0.055 0713 ~0.126 1.70 0.46 | -0.263 0.159 -0357
c.6c | 16.0c | -0.530 0.011 0647 —c.198
2.16 144 | -0.249 0.081 0277 -0.092
0.8 0. ~0.288 6.130 L0656 ~0.072 2.16 | -3.56 | -0.237 G.102 0287 ~0.043
c.80 | —z.01 | -0.392 0.159 0688 -0.057 2.16 | ~2.54 | -0.264 0.102 0287 ~0.049
¢80 | -1.c0 | -0.343 0.142 20670 -0.070 2.16 | -0.58 | -0.284 0.100 ~0285 -0.065
.80 0.01 | -0.294 0.133 L0661 ~0.076 2.16 0.42 | -0.269 0.092 0282 -0.080
.80 .99 | -0.299 6.130 L0657 -0.061 2.16 1.45 | -0.305 ©.081 20277 -5.093
.80 1.99 | -o0.305 0.128 0654 -0.024 2.16 2.43 | -0.323 0.079 L0276 -0.100
.80 4.00 | -0.304 0.123 0648 -0.035 2.16 3.45 | -0.314 0.082 20277 ~0.104
.80 5.99 | -0.294 0.119 -0643 -0.050 2.16 5.45 | -0.306 0.069 L0271 -0.099
.80 7.99 | -0.302 0.112 +0635 -0.063 2.16 7042 | -0.3m1 0.081 0277 -0.095
c.80 | 10.00 | -0.294 0.098 L0619 -0.072 2.16 9.44 | -0.312 0.079 0276 -0.100
c.80 | 12.00 | -0.215 0.081 -0598 ~0.074 2,16 | 1l.44 | -0.260 0.055 ~0264 -0.103
c.80 | 13.98 | -0.331 0.057 L0566 ~0.202 2.16 | 1339 | -0.236 0.044 L0259 ~0.111
c.80 | 16.0c | -0.294 0.050 0557 -0.138 2.16 | 15.46 | -0.174 0.046 0260 -0.112
0.80 | -0.01 | -0.313 0.131 .0658 ~0.072 2,16 | 17,41 | -0.214 0.047 0260 ~0.109
I PTG 2:16 1.46 0.303 0.081 5277 0,050
o0 - " - 2.50 1.07 | -o0.201 0.082 .0259 -0.072
Soeo | tios | 8.zes oui -0r01 29.03¢ 2.50 | -3.90 | -0.302 0.077 ~0256 -0.049
c.80 | -0.99 | -o0.2907 0.143 L0716 -0.026 2.50 | 7Z-92 | -0.386 0.013 -0255 -0.050
0.80 1.00 | -coz60 0.128 0699 ~0.046 2.50 | -0.91 | -0.256 0.071 -0254 ~0.060
or 80 202 | Coodes o.128 10e%s 9o 2.50 6.09 | -o0.282 ©.079 L0257 ~0.070
o 80 o | I9n5se oiloe sgeot 19:00 2.50 1.08 | -0.378 0.085 ~0260 ~0.068
c.80 6.02 | -c.197 0.097 0663 -0.092 2.50 2.06 4 -0.181 0.084 -0259 ~0.068
680 o0s | o1k o034 s08e2 23-922 2.50 3.07 | -0.207 0.073 .0255 -0.075
0.80 | 10.01 | -o0.237 0.089 0651 -0.136 2.50 5.05 | 9.267 0.03¢6 <0247 -0.070
oreo | 12cor | Zoi3ed o oes soest 0.13e 2.50 7.07 | -0.356 0.053 L0246 -0.077
c.80 | 14.00 | -c.z87 0.103 0668 -0.158 2-50 9.08 1 -0.351 0.064 -0251 ~o.08¢
cioo | reee | IS:3s 0 093 060l e 2.50 | 11.00 | -0.318 0.053 L0246 -0.087
2.50 | 13.10 | -0.185 0.046 L0262 -0.086
1.00 o. —0.333 0.151 o618 —6.046 2.50 | 15.08 | -0.157 0.034 .0237 -0.086
100 | 2502 | Toioa St sgels 0-04e 2.50 | 17.05 | -0.157 0.035 0237 ~0.c88
1ioo | Tiieb | Iensa oles Yo 0.031 2.50 1.09 | -0.260 0.081 .0258 -0.071
1.00 0.99 | -0.373 0.142 .0608 ~0.055
1.00 2.01 | -0.309 0.126 ~0591 -0.062
1.06 4.00 | -0.260 0.102 ~0564 -0.087
1.00 6.02 | -c.229 0.102 L0564 -0.110
1.00 8.00 | -0.230 0.080 ~0538 —0.116
100 | 10001 | -clz70 0.083 ~0542 -0.153
1.00 | 12.01 | -0.237 0.093 ~0555 -0.166
1.00 | 14.01 | -0l258 0.091 ~0552 ~0.189
1.00 | 16.01 | <0.347 0.699 L0562 -0.166
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TABLE XIV.- DYNAMIC STABILITY CHARACTERISTICS

IN YAW OF BASIC CONFIGURATION A
WITH OSCILLATION AXIS AT 0.30¢

Mach e of Damping Oscnl!q'ory— Reduceéd~ Effective—
number, Angle : parameter, stability frequency dihedrat
attack, c ¢ .cos a poromeie;, parameter, purametegr,
M a n ng C, cos a+k C“F K Cl cos a+k°C, .
(4
deg per radian | ‘per rodian per radian
A=725°
1.70 0.47 ~0.478 0.146 +0344 -0.097
1.70 -0.52 -0.310 0.1581 L0347 ~-0.086
1.70 0.48 ~0.217 0.147 <0345 ~0.104
1.70 1.47 ~0.345 0.146 <0344 ~0.113
1.70 2.48 -0.362 0.149 .0346 -0.125
1.70 4449 ~0.301 0.149 .0347 -0.148
1.70 6.48 ~0.195 0.159 .0351 ~0.162
1.70 8.48 -0.236 0.148 .0346 -0.163
1.70 10.48 -0.17% 0.136 .0340 ~0.157
1.70 12.47 -0.128 0.124 .0334 ~0.149
1.70 14.47 ~0.680 0.151 L0347 -0.132
1.70 16445 ~0.220 0.174 <0359 -0.161
1.70 0.47 ~0.482 0.148 . 0346 -0.102
2.50 1.06 ~0.364 0.102 .0263 -0.069
2.56 0.09 -0.284 0.093 .0259 -0.068
2.50 ~0.92 ~0.181 0.103 .0263 ~0.064
2.50 ~2.90 -0.260 0.102 .0263 ~0.054
2.50 -3.91 -0.220 0.097 <0261 -0.048
2.50 1.07 -0.290 0.0%6 .0260 ~0.071
2.50 2.07 ~0.177 0.100 0262 -0.077
2.50 3.11 ~0.298 0.095 0260 ~0.072
2.50 5.10 -0.288 0.082 .0255 -~0.088
2.50 9.10 ~-0.226 0.083 .0255 0,093
2.50 11.11 -€.170 0.064 .0247 ~0.084
2.50 13.10 -0.118 0.061 L0245 -0.093
2.50 15.09 ~0.355 0.056 +0243 -0.096
2.50 17.11 ~0.285 0.046 .0238 -0.085
2.50 7.10 ~0.209 0.078 .0252 -0.079
2.50 1.08 ~6.179 0.102 L0263 -0.074




TABLE XV, - DYNAMIC STABILITY CHARACTERISTICS IN YAW
OF BASIC CONFIGURATION A WITH VERTICAL TAIL
AND VENTRAL FINS REMOVED

Damping Oscillatory- | Reduced- Effective— Damping Oscillatory~ | Reduced- Effective—~
Mach Angle of o Mach Iangle of o
g ' stability frequency dihedral g stability frequency dihedral
number, parameter, number, parameter,
oftack, b —¢ cos pommefe;. porameter, parameter, attack, E-c parometeg. parameter, parameter,
M e g o (|G, cos atkiCL €, cos c.+kzcLf M a ny ng 0% @ Cnﬁcos a*k’C 1 g €\ c08 a +k2CLi
deg per radian per radion per radian deg per radion | ‘per radian per radian
A=20° ;c.g.a10.30¢ A=50°¢cg.at 0.40¢
0.40. | ~0.01 -0.102 -0.056 .0829 -0.025 0.80 6.01 -0.073 -0.07¢ .038¢
0.40 -2.01 -0.114 -0.063 L0817 -0.016 0.8C -2.01 -0.081 -0.655 412
0.40 -0.98 -0.136 ~-0.062 .0817 -0.016 0.80 9.01 -0.109 -06.070 L0380
0.40 0. -0.124 -0.055 .0831 ~0.030 c.80 1.01 -0.136 -0.07% L0377
0.40 1.00 -0.113 -0.056 .0831 -0.026 0.80 2.00 -0.092 -0.072 .0375
0.40 1.98 -0.107 -0.056 .0831 -0.039 0.80 4,01 -0.103 -0.077 .G365
0.40 4.01 -0.112 -0.054 .0833 ~-0.048 0.80 6.01 -0.080 -0.066 .0389
0.40 6.02 -0.122 ~0.049 .0843 -0,070 0.80 8.01 -0.10% -0.057 0409
0.40 7.99 ~0.104 ~0.038 -0866 -0.084 0.80 10,03 -0.096 -0.062 .0397
0.40 10.00 -0.098 -0.032 .0876 -0.113 0.80 12.02 -0.106 -0.058 L0407
C.40 12,01 -0.009 -0.040 .0860 -6.113 c.80 14,02 -3.095 ~0.052 L0419
0.40 14.01 -0.059 -0.039 .0858 -0.108 0.80 15.99 -0.086 -0.,050 .0423
0.40 15.99 ~0.125 -0.066 L0799 -0.226 0.80 0.01 -0.112 -0.069 .0383
0.80 -0.99 -0.113 -0.062 .0398
0.60 0. -0.110 ~0.065 0511 ~0.033
0.60 -2.01 -0.113 -0.064 L0513 -0.027 0.90 . -0.083 ~0.,071 .6329
0.60: ~0.99 -0.060 -0.065 L0511 -6.025 0.90 ~2.62 —0.042 -0.060 L0352
0.60 0. -0.085 ~0.066 .0511 ~0.028 0.90 -1.00 -0.132 -0.067 .0338
0.60 1.01 -0.114 -0.066 .0509 -0.049 0.90 o -6.069 -0.073 .0325
0.60 2.02 ~0.097 -0.065 L0512 -0.044 0.90 1.00 -0.108 -0.075 .0320
0.60 4.01 -C.101 -0.063 L0516 -0.057 0.96 2.00 -0.040 -0.074 L0323
0.60 6.01 -0.102 -0.054 .0535 -0.078 0.90 4.00 -0.093 ~0,066 L0341
0.60 8.01 -0.133 -0.040 L0562 -0.078 0.90 5.99 ~6.078 -0.052 -0371
0.60 10.00 -0.148 -0.037 L0567 -0.085 0.90 8.01 -0.059 -0.058 .0358
0.60 12.01 -0.117 -0.043 L0555 -0.099 0.90 10.01 -0.102 -C.065 .0343
0.60 14.00 -0.126 -0.033 L0575 -0.158 0.90 11.99 -0.096 -0.063 .0348
0.60 16.00 -0.173 -0.039 L0563 -0.081 0.90 14,01 ~0.149 -0.,051 .0373
0.90 16.03 -0.538 -0.033 L0407
0.80 -0.01 -0.053 -0.062 L0372 -0.029 0.90 0.01 -0.093 -0.073 .0325
0.80 -2.00 -0.074 -0.064 20367 -0.024
0.80 -1.00 -0.101 -0.063 .0370 -0.033 1.70 0.49 -0.256 -0.038 L0246
0.80 0. -0.126 -0.058 .0380 -0.036 1.70 -0.52 -0.127 -0.042 L0243
0.80 0.99 -0.093 -0.058 .0380 0.013 1.70 0.48 -0.180 -0.036 .0246
0.80 2.00 -0.079 -0.055 .0388 0.016 1.76 1.50 -0.286 -0.041 0244
0.80 4.01 -0.105 ~0.055 .0388 0.001 1.70 2.48 -0.3% ~-6.,037 L0247
0.80 6.01 -0.113 -0.044 .0408 -0.02% 1.70 4.49 -0.297 -0.041 L0244
0.80 8.00 -0.129 ~0.041 0415 ~-0.057 1.70 6.49 -0.126 ~0.,039 0246
0.80 10.02 -0.121 -0.040 -0415 -0.053 1.70 8.47 -0.083 -0.034 L6249
0.80 12.00 -0.104 -0.037 L0422 -0.0%6 1.70 10.48 -0.196 -0.039 .C244
0.80 14.00 -0.154 -0.027 .0440 -0.127 1.70 12.52 -0.213 -0.045 L0241
0.80 16.00 -0.372 -0.020 .0453 ~0.085 1.70 14,48 -0.872 -0.011 L0264
1.70 16,46 -1.059 0.039 .0295
A=50° ,c9.a10.40¢ 1.70 0.48 -0.439 -0.642 L0243
0.60 0. -0.084 -0.063 .0548 ~-0.031 2.50 1.11 -0.089 -0.041 L0195
0.60 -2.02 -0.081 -0.051 .0575 -0.011 2.50 1.11 -0.197 ~C.041 L0197
0.60 -1.00 -0.090 ~0.056 .0564 -0.024 2.50 0.09 -0.131 -C.054 20190
0.60 0. -0.099 -0.064 .0548 -0.030 2.50 -0.90 -0.174 -0.061 .0186
0.60 1.01 -0.091 -0.063 +0550 -0.045 2.50 -2.90 ~0.060 -0.063" .0185
0.60 2.01 -0.080 -0.066 <0544 -0.050 2.50 -3.91 -0.060 -0.062 .0185
0.60 4.01 -0.085 -0.069 .0536 -0.073 2.50 1.09 -0.197 ~0.041 L0197
0.60 6.01 -0.074 -0.073 L0529 ~0.087 2.50 2.09 ~0.233 -0.035 .0201
0.60 8.00 -0.066 -0.054 +0568 -0.062 2.50 3.09 -0.475 -0.033 L0201
0.60 10.01 -0.096 -0.055 .0567 -0.042 2.50 5.09 -0.102 -0.047 L0194
0.60 12.01 -0.105 -0.059 .0558 -0,037 2.50 7.10 -0.218 -0.036 0200
0.60 14.01 -0.062 -0.053 L0571 -0.087 2.50 9.10 -0.241 -0.027 .0205
0.60 16.02 -0.092 -0.055 .0566 -0.103 2.50 11.06 -0.520 -0.030 .0204
2.50 13.07 -0.306 -0.031 L0203
2.50 15.08 ~0.229 -0.027 .0205
2.50 17.12 -0.341 -0.025 .0206
2.50 1.09 -0.481 -0.04C .€198
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TABLE XV.- DYNAMIC STABILITY CHARACTERISTICS IN YAW

OF BASIC CONFIGURATION A WITH VERTICAL TAIL

AND VENTRAL FINS REMOVED - Concluded

Mach o of | Domping | Oscillatory= | Reduced-|  Effective~ Mach |pnoie of | DOMPIng | Oscillatory= jReduced-|  Effective—
numper. [0e O} arameter, | S'ODiIity  lirequency | dinedral number. |9 porometer, | S1OVHtY  lfrequency dihedral
s | attack, b parameter, |parameter] parameter, ’ | attack, C -C cos Pﬂmme*eg. parameter,|  parameter,
M a n, ng 0s a C, cos u*’kzcnf K '31 cos a +k2CL4 M a N “ng 9. cos atk c"i k Cl €0 a +k2CL,
N T N T
deg lper radion | ‘per radian per radian deg  Jper rodion | ‘per redian per radian
A=725° ;c.g.at 0.40C A=72.5° ; c.g.0t040%
€.80 0. ~0.051 -6.066 0398 -0.015 1,700 | .46 | -0.291 ~0.054 .0239
6.80 | -2.00 | -0.042 -0.061 0408 ©.003 1.706 | ~o.52 | -0.157 “0.055 0238
0.80 -1.00 | ~-0.034 ~0.064 .0403 -0.006 1,706 | .47 ] -0.245 ~0.052 +C240
c.80 o. -0,064 -0.066 0397 -0.013 1.700 1.49 | -0,245 ~0.052 L0241
.80 1.06 | -0.057 -0.069 L0391 -0.024 1,706 | 2.48 | -0.302 -C.044 L0247
0.80 2.03 | -o0.071 ~0.072 0385 -0.035 1.700 | 4.5¢ | -0.266 -0.041 L0248
.80 4.01 -0.074 -0.080 10366 ~G.049 1.700 | 6.47 | -0.240 -6.031 L0255
0.80 0.06 | -0.052 ~6.070 L0391 -0.072 1.700 | 8.47 | -0.150 -€.037 L0251 ~c.121
.80 8.00 | -o.071 -6.072 0384 ~0.085 1.700 | 10.48 | ~v.087 -0.033 L0254 -0.199
0.80 10.00 { -0.080 ~0.053 L0427 -0.120 1.700 | 12.47 | -0.035 -6.038 0250 -0.104
0.80 12.01 -0.079 -0.041 40450 ~0.146 1,700 | 14.48 | -o0.088 ~0.040 L0249 -n.090
0.80 14.00 | -0.045 -0,638 L0459 -0.151 1.700 | 16.50 | -0.236 -C.040 L0249 -9.096
.80 0. ~0.048 ~0.068 L0395 -0.016 1.700 | 90.49 | -0.168 -0.055 .0238 ~0.044
1.00 -2.0¢ | -0.045 -0.071 .0298 -0.001 2.160 1.45 | -0.224 ~0.045 .0214 -0.C46
1.00 | -1.01 § -c.056 -0.¢75 0290 ~6.007 2.160 | 0.43 | -0.226 ~G.048 L0212 -C.n39
1.00 0.01 | -0.083 -0.077 L0284 -0.016 2.166 | -0.57 | -0.140 ~0.050 L0211 -0.030
1.00 c.99 | -0.015 -C.080 L0274 -0.025 2.160 | ~2.56 | -o.102 -0.€55 0208 -e.010
1.00 2.00 | -0.086 -0.082 L0271 -0.036 2.160 | —3.55 | -0.167 -0.057 .0205 -0.002
1.00 4.01 | -o0.105 -0.084 .0265 -0.051 2.160 1.43 | -06.235 ~C.044 L0214 ~7.047
1.00 6.00 | -0.058 -0.075 .0288 -0.082 2.160 | 2.44 | ~0.304 ~0.041 .c216 -3.053
1.00 8.01 | -0.063 ~0.070 .6301 -6.097 2.160 | 3.41 | -0.314 -0,039 .0218 -0.060
1.00 10.02 | -0.059 -6.,058 .0327 -0.116 2,160 | 5.44 | -0.434 -0.050 0211 -0.063
1.00 12.02 | -0.153 -6.051 10342 -0.129 2.160 | T.42 | -0.232 -0.039 L0218 ~0.064
1.00 0. -0.012 -6.077 .0284 ~0.016 2.166 | 9.44 | -0.209 ~0.040 L0216 -0.068
2.160 ) 11.43 | -0.186 -0.045 L0214 -0.072
1.20 0. -0.116 -0.047 .0292 -0.002 2.160 | 13.43 | -0.286 ~0.047 L0211 -0.075
1.20 | -2.00 | -0.066 ~0.038 .0307 -0.002 2.160 | 15.47 | -0.210 ~0.044 L0214 -0.,077
1.20 0. ~0.074 -0.046 .0293 -0.017 2.160 | 17.43 | -0.114 -0.052 0206 -€.CT5
1.20 | -2.00 | -0.161 -0.040 .0304 -0.002 2.160 1.42 | -0.3G5 -0.043 L0215 -0.045
1.20 | -1.00 | -0.073 -0.044 .0298 -0.009
1.20 0.01 | -o0.051 -0.046 10293 -0.018 2.500 1.07 | -0.122 -0.046 .0199 -0.C26
1.20 1.00 | ~0.005 ~0.050 L0284 ~0.0629 2.506 | 0.10 | -0.151 -0.056 L0193 -0.028
1.20 1.99 | -0.076 -0.051 10284 ~0.038 2.500 | ~0.94 | -0.096 -0.063 L0188 ~0.021
1.20 4.00 | -0.051 -0.061 .0262 -0.057 2.500 | -2.91 | -o0.309 -0.067 0186 -0.006
1.20 6.01 -0.127 -0.060 +0265 -0.083 2.500 | -3.93 | -0.213 -0.073 .C181 -0.007
1.20 8.0 | -0.083 ~0.06% .0256 -0.087 2.500 | 1.07 | -0.029 ~0.047 .0198 -0.033
1.20 10.01 | -0.080 -0.031 10321 -0.103 2.500 | 2.07 | -u.186 -0.042 .0201 -0.041
1.20 12.01 | -0.412 -0.011 .0354 -0.112 2.506 | 3.07 | ~0.310 ~C.038 .02C4 -0.035
1.20 -0.01 | -0.072 -0.040 0304 ~0.016 2.500 | 5.09 | -0.331 ~0.049 0197 -0.046
1.20 0.03 | -0.071 ~3.040 .0305 -0.018 2.500 7.10 [ -0.274 -0.0641 .0201 -9.050
2.500 | 9.11 | =-0.171 ~0.035 0206 -0.055
2.500 | 1i.10 | -0.312 -0.038 0204 -0.057
2.500 § 13.10 | -0.121 ~0.039 0203 ~0.€60
2.500 | 15.10 | -o0.210 ~0.039 .0203 ~0.064
2,500 | 17.11 | -0.133 ~0.040 .0203 -0.068
2.500 1.09 | -0.148 ~0.042 .0201 -0.035




TABLE XVI,- DYNAMIC STABILITY CHARACTERISTICS
IN YAW OF BASIC CONFIGURATION A WITH
ENGINE INLETS PLUGGED

Damping Oscillotory- | Reduced- Effective—
Mach Angle of i A
g stability frequency dihedral
number parameter,
1| attack, e -¢ porameter, |parameter, parameter,
- a N nl;°°s a Cnﬁcos c|+kzcnf « €\ cos a +KC, |
deg per radian per radian per radion
A=725° ; c.g.at 0408
1.7C 6.37 -C.056 0.115 L0332 -C.106
1.76 -0.54 -0.080 0.121 20334 -0.095
1.70 C.a7 -C.171 0.115 .0332 -G, 099
.70 1.46 0.024 0.110 .0330 -0.121
1.70 2.49 -0.089 0.109 L0329 -C.132
1.7¢ 4,47 -G.157 G.103 L0326 -0.155
1.70 6.48 -C.193 0.099 .0324 -0.160
1.70 8.50 -0.119 0.105 .0327 -0.161
1.70 10,45 -6.133 c.088 .0318 -0.163
1.70 12.50 -G.054 0.079 L0313 -0.147
1.70 14,47 -0.065 0.100 .0325 -0.146
1.7¢ 0.47 -C.112 G.115 L0332 -6.106
2.50 1.06 -0.207 0.056 .0245 -0.068
2.5C -3.90 0.240 3.066 .0249 -0.056
2.50 -2.93 0.048 0.064 L0248 -0.059
2.50 -C.91 0.1l67 C.060 0246 -C.065
2.50 c.12 -0.113 6.959 L0246 ~0.669
2.50 1.10 -G.135 0.053 <0243 -0.067
2.50 2.08 ~0.103 0.0650 0242 -0.078
2.50 3.07 0.005 C.049 L0242 -0,082
2.50 5.07 -06.137 0,042 L0238 -6.080
2.50 7.1¢ -0.03% G.039 .0237 -0.078
2450 9.09 ~G.039 0.042 .0238 -¢.087
2.50 li.11 -C.051 0.637 0236 -C.C86
2.50 13.69 -0.110 0.028 L0231 ~0.086
2450 15.10 0.058 0.040 0237 -0.097
2450 17.1C 0.0C2 0.028 0232 -C.093
2.50 1.10 -G.142 €.057 L0245 -0.071




30

TABLE XVII - DYNAMIC STABILITY CHARACTERISTICS IN VAW
OF BASIC CONFIGURATION B

Damping Oscillatory~ |Reduced-| Effective~ Damping Oscillatory -~ | Reduced-] Effective—
Mach angle of ilit - Mach angte of il ;
number, | o parameter stability frequency dihedral O ol parameter stability frequency dihedral
+ | ottack, - —¢ cos' pommeteg, Iparameter; parameter, > | attack, C —c ¢ ' parameter, |parameter parameter,
M a n ng®o% 4 C, cos a+kiCL |k CIBCOS a +kzclf M a ne “ng % °fc, cos a+kzcné K €\ c0s @ +k2c“i
deg per radian | ‘per radion per radian deg per radian | ‘per radian per radian
A=20%; c.g.01 0.30¢E A=725° ;cq.a1 0.40¢
c.60 -0.01 -0.183 0.094 .0889 -0.062 0.80 ~0.01 ~0.184 0.091 .0768
C.60 -1.99 -0.191 0.095 .0892 ~04048 0.80 -2.01 ~0.177 0.102 .0787
C.60 -1.00 -0.209 0.095 .0892 -0.055 0.80 ~0.99 ~0.165 0.097 .0780
€.60 0.99 -0.197 0.096 .0892 -0.065 3.80 0. ~0.162 0.091 .0769
C.60 1.99 ~0.198 0.093 .0887 -0.073 0.80 2.01 ~0.188 0.084 L0757
C.60 4.01 ~-0.198 0.093 .0889 -0.089 ©.80 3.99 ~0.179 0.076 L0743
C.60 6.00 -0.187 6.096 .0893 -0.107 0.80 6.GC -0.178 0.085 L0759
c.6C 8.01 -0.208 0.114 .0921 ~0.094 0.80 7.99 ~0.180 0.085 .0759
C.60 10.00 -0.206 0.114 .0921 -0.092 0.80 10.01 -0.193 €.097 L0779
C.60 12.00 -0.202 0.096 .0893 -0.105 0.80 12,90 ~0.206 c.106 .0796
C.60 14.00 -0.197 0.09% .0892 -0.081
C.60 16.00 -0.206 0.063 .0841 -0.090 1.20 0.09 -0.212 0.146 .0649
1.20 -2.00 -0.275 0.183 .0695
1.20 ~1.01 -0.238 0.155 L0661
1.20 Je -0.213 0.144 <0647
1.20 1.99 -0.194 c.123 .0620
1.20 3.99 -0.202 G.105 . 0596
1.20 6.01 -0.197 0.106 .0596
1.20 7.98 -0.198 0.092 .0577
1.20 10,00 -0.206 0.123 L0621
1.20 12.01 -0.287 0.180 L0692

TABLE XVIIL - DYNAMIC STABILITY CHARACTERISTICS IN YAW
OF BASIC CONFIGURATION B WITH VERTICAL TAIL
AND VENTRAL FINS REMOVED

Mach angie of Damping ostmtl)l'f"tory— Reduced- Ef.fecﬁve—
number parameter, | STODIltY  lfrequency |  dihedrai

+ | attack, c-c ¢ parameter, [parometer parameter,

M a n, ng % 9lc cos cHrk‘cnIF X Cchos a +kzcl,,;
deg [per. radion{ ‘per radian per radign
A=725° ;cg.al 0.40¢

2.16 1.5C -0.123 -0.034 .0248 -0.037
2.16 0,42 ~0.162 ~0.038 20244 -0.033
2.16 -0.55 -G.062 ~0.039 L0244 ~0.030
2.16 ~2.57 -0.109 -0.043 +0240 -0.015
2.16 ~3.56 -0.222 ~0.047 .0237 -0.008
2.16 1.43 -G.078 ~0.035 .0247 -0.036
2.16 2.44 -0.177 ~0.037 .0245 -0.041
2.16 3.43 -0.198 -0.039 0243 -0.645
2.16 5.45 -C.133 -0.035 L0247 -0.049
2.16 7.45 ~C.096 -0.031 .0250 -0.057
2.16 9.44 -0.098 ~0.038 L0244 -0.065
2.16 11.43 ~0.117 ~G.038 .0244 -0.065
2.16 13.43 -0.006 -0.035 .0247 ~0.068
2.16 15.45 -C.014 ~0.027 0254 ~0.072
2.16 17.41 -0.049 -0.024 .0256 ~0.072
2.16 1.45 -0.076 -0.033 .0248 -0.035




~

4
\
A
X ' - —_

Figure 1.~ Body system of axes with coefficients, angles, and angular
velocities shown in positive sense.
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GConfig.B
Config. A

Config.B

/" |Config. A —
; |Gonfig =

Body reference line _ ,
0.30cC station=

\\\_J‘
~0.40¢C station

0.564

0.940

|
|
: 0577
l

0865

Figure 2. - Design dimensions of models, All linear dimensions in meters.

center and oscillation axis are at 0.308 for A = 20° and 0.40C for A = 500 and

72.5° unless otherwise noted.)
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L-63-9974
Figure 3.- Photograph of configuration A in test section

of Langley Unitary Plan wind tunnel.

. Assembled oscillation-
balance mechanism

~Drive shaft

Supporting sting

fDispiutemen’r bridge

_Mechanical spring

1.-63-1969.2
Figure 4.- Photograph of forward part of oscillation-balance mechanism.
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Linear dimension,m \7/\- ¢

Measurementi—>—==—rr 255 1 170 < M < 250
a 0.0025 00015
b 0444 oler
cy=20° 0097
c4=50° 0079 0081
¢, =725° 0069 0038 g
J 0053 0069 /<
e 0058 0074
P 0102 0127

= Carborundum grains

Figure 5.- Location of three-dimensional roughness,




Configuration

O 4 Basic
O A Glove removed
& A Wing and glove removed
& A Wing,glove,and horizonial tail removed
N A Horizontal tail removed
D A Engine inlet plugged
o B Basic
20
Cmg + Cmy O \ 23 ] T
per radian A 3 — I 1 . SSae -
3 : if
, ES g N
E AT W SN
Positive damping —| 3 5t/ \L-—u N
-60 N NSNS RS N S | J l ]
3
2
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L NEELNES i s AN
T ol T [loba] [T N o
. AN Lt dR b/
) |
-4
R R R 7
’ & &
S S T8 et
N .
o i T .
0—4 o 4 8 2 16 -4 o 4 8 2 16-4 o 4 & 2 6

Mean angle of attack,a,deg
M=040 M=0.60 M=0.80
Figure 6.- Oscillatory longitudinal stability characteristics of a variable-sweep

configuration with wing sweep of 200, oscillation axis at 0.30¢, and horizontal-
tail incidence angle of 0°,
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Configuration
o 4 Basic
© A Wing and glove removed
o A Wing, glove, and horizontal tail removed
& A Horizontal tail removed

-4 o 4 & 12 16-49 o 4 g 2 /16-4 0 4 8 2 16
Mean angle of attack,a,deg

M =040 M=060 M=080
(a) Mach numbers of 0.40, 0.60, and 0.80.

Figure 7.- Oscillatory longitudinal stability characteristics of a variable-sweep
configuration with wing sweep of 50°, oscillation axis at 0.40¢, and horizontal -
tail incidence angle of 0°.
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Figure 7.- Concluded.
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Figure §.- Oscillatory longitudinal stability characteristics of a variable-sweep con-
figuration with wing sweep of 72.5°, oscillation axis at 0.40C except as noted, and
horizontal-tail incidence angle i; of 0° except as noted.
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Figure 8.- Concluded.
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Figure 9.- Oscillatory lateral stability characteristics of a variable-sweep configuration

with wing sweep of 209, oscillation axis at 0.30¢, and horizontal-tail incidence angle i

of 0° except where noted.
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Configuration
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(a) Mach numbers of 0.60, 0.80, and 0.90. Flagged symbols used for repeat run.

Figure 10.- Oscillatory lateral stability characteristics of a variable-sweep configuration

with wing sweep of 509, oscillation axis at 0.40¢, and horizontal-tail incidence angle
of 009,
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Conlfiguration
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Figure 10.- Concluded.
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(a) Mach numbers of 0.80, 1.00, and 1.20.
Figure 11,- Oscillatory lateral stability characteristics of a variable-sweep configura-

tion with wing sweep of 72,59, oscillation axis at 0.40¢, unless otherwise noted, and
horizontal-tail incidence angle i of 0° unless otherwise noted.
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Figure 11.- Concluded.
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