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NATIONAL ADVISORY COMMITTEE FOR AEROMMUJICS

RESEARCH MEMORANDUM

for the
United States Air Force
WIND-TUNNEL INVESTIGATION OF THE AERODYNAMIC CHARACTERISTICS
OF A 0.07-SCALE MODEL OF THE NORTH AMERICAN MX-770 MISSILE

By Frank A. Pfyl
SUMMARY

This report presents the results of a wind-tunnel investigation at
supersonic speeds to determine the aerodynamic characteristics of the
0.07-scale model of the North American MX-770 missile. The longitudinal
characteristics were determined for Mach numbers of 1.k, 1.6, and 1.9 for
Reynolds numbers from 2.6 to 5.2 million. The lateral characteristics
were obtained for a Mach number of 1.4 at & Reynolds number of 5.2 million.

Because of the large amount of data obtained in the investigation,
only representative plots of the basic data at a Mach number of 1.4 are
presented. However, all basic data have been tabulated for the reader's
use. Most of the data have been cross-plotted so as to present in
graphical form the 1lift, pitching-moment, and rolling-moment effective-
ness parameters and trimmer and elevon deflections required for balance
at the test Mach numbers of 1.4, 1.6, and 1.9. Cross plots showing the
influence of trimmer and rudder deflection on the lateral characteristics
and stability derivatives are presented at a Mach number of 1.4.

INTRODUCTION

The North American MX-770 missile is a long-range, ground-to-ground
missile which operates at supersonic speeds during the major portion of
its flight. Since the supersonic flight characteristics may provide the
most significant design problems, a request was made by the U.S. Air Force
for a supersonic wind-tunnel investigation of a 0.07-scale model of the
missile. This report presents the results of the investigation conducted
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in the Ames 6- by 6-foot supersonic wind tunnel with primary considera-
tion given to the longitudinal, lateral, and directional stability and
control characteristics.

NOTATTON

A1l longitudinal aerodynamic coefficients have been resolved to
the wind axes and the lateral force and moment coefficients have been

referred to the body axes.

Cp

CL,

Ch
Ty
i

drag coefficient <drag>

1lift coefficient (llﬁ'>

rolling-moment coefficient (XOLlling moment
: gSb

pitching-moment coefficient about the leading edge of the wing

pitching moment

mean aerodynamic chord

gSc

yawing-moment coefficient ( Ya¥ing moment
gSb
L4

chord~force coefficient <__chor__d force)

aS
side-force coefficient / side force

\ as

normal-force coefficient <normaé. force>

a

tail bending-moment coefficient about an axis parallel to the
plane of symmetry, 19.3-percent tail span lengths from the
bending moment
gSyby >

tail-root-chord stationl (

trimmer hinge-moment coefficient S ha.ngf moment>
' QSipCr

rate of change of trimmer hinge-moment coefficient with change in
trimmer deflection for constant angle of attack measured at
0y,

—86_ s, per degree
&

The following symbols are used in this report:

1The root chord lies on the intersection of the vertical-tail-chord plane
and the horizontal plane passing through the fuselage reference axis.
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Chy,,

rate of change ‘Cf teiduge f'hln%r 3vm.n: co; frcient wi .th change in
angle of attack for cuwstanu &tfg]e.s. oi riumfn deflection

8 Chy
measured at o = o 5’ per degree

elevon lift-effectiveness parameter for constant angle of attack

measured at O°<acL per degree
= oy S
O8/q,

trimmer lift-effectiveness parameter for constant angle of attack

measured at &7 = <B—Tl‘) , per degree

elevon rolling-moment effectiveness parameter for constant angle

of attack measured at dy = 0° <36—EL) per degree

elevon pltchlng-moment effectiveness pdrameter for constant angle

of attack measured at dp = 0° <-g—-) g PEr degree

trimmer pitching-moment effectivengss parameter for constant angle
Cm
of attack measured at &p = O° '555 AR degree

lift-drag ratio

ratio of cross-sectional area of a free-stream tube entering the
duct inlet to that of the cross-sectional area of the duct inlet

Mach number
Reynolds number, based on the wiﬁg mean aerodynamic chord

wing area, including area formed by extending the leading and
trailing edges to the plane of symmetry, square feet

area of one tail surface above the bending-moment reference axis

trimmer area, including area formed by extending the leading and
trailing.edges to the plane of symmetry, square feet
: : ¢

free-stream velocity, feet per second

~wing span, feet ¥
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dlstangeob(nm‘pn &cnd?gw-mmmqnf roference axis and tip chord
meaa&&eo.nﬂ1g1lr1 fo.t}c pl*n‘ :* ﬂw“’xﬂd surface, feet

OO = s o =0 ' o
local wing chord measured parallel to pﬁaué of symmetry, feet
' b/2 2
dy
wing mean aerodynamic chord “57:————— 5 Leeh
o c dy

trimmer mean aerodynamic chord, feet

free-stream dynamic pressure <% pr), pounds per square foot

Cartesian coordinates originating at the apex of the fuselage
(x measured along the body reference axis, y measured per-
pendicular to x in the horizontal plane, z measured perpen-
dicular to x in the vertical plane), feet

angle of attack of fuselage reference axis, degrees

angle of sideslip, degrees

angle between fuselage reference axis and trimmer chord measured
in a plane perpendicular to the plane of the trimmer surface,

degrees

angle between wing chord and elevon chord measured in a plane
perpendicular to the elevon hinge line, degrees

angle between the tail-surface chord and rudder chord measured in
a plane perpendicular to the rudder hinge line, degrees

mass density of air, slugs per cubic fcot
Subscripts

elevon
rudder

trimmer
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APPARATUS AND EQUIPMENT 3

Wind Tunnel

The experimental investigation was conducted in the Ames 6— by 6-foot
supersonic wind tunnel. In this wind tunnel, the Mach number can be
varied from 0,6 to 0.95 and from 1.2 to 1.93 and the stagnation pressure
can be regulated to maintain a constant test Reynolds number. To prevent
the formation of condensation shock waves, the absolute humidity was main--
tained at a value of less than 0.0003 pound of water per pound of air,
Further information regarding this wind tunnel is presented in reference 1,

Model

A complete 0,0T7—scale model of the North American MX-7T70 missile
was used in the investigation., The wing of the model, of modified tri-
angular plan form, had no twist or camber. The leading edge was swept
back 60°, the tips raked in 30° in a streamwise plane giving an aspect
ratio of 1.87. The wing was mounted with 2° negative incidence on the
lower part of the fuselage. The section of the wing at the root, in a
plane parallel to-the plane of symmetry, was derived from the NACA 6£-006
airfoil scaled down to 2.8L4—percent thickness. At the 87.l6-percent semi-
span station, an NACA £5-006 airfoil was used. The ordinates for both
sections are given in tabie I, A photograph of the model mounted in the
tunnel is shown in figure 1, and a three—view drawing of the model is shown
in figure 2.

For the present investigation, the elevon was mounted on the left
wing panel only, extending spanwise from the 35-percent semispan station
to the 87.16-percent semispan station. (See table II for elevon area
and other model geometric characteristics.)

The canard trimmer, pivoted 1.07 wing mean aerodyneamic chord lengths
ahead of the apex of the wing, was geometrically similar in plan form to
the wing but was provided with 150 dihedral., NACA 66-005 airfoil sections
were used for the trimmer, The axes of rotation of both trimmer panels
vere located at the 66.6-percent trimmer root—chord station. The left
trimmer panel only was fitted with a strain gage for measuring hinge
moments,

The twin vertical tail surfaces, inclined 25° (tip outwerd) with
respect to the vertical plane of symmetry, were mounted on the motor
housings. The leading edge of the vertical surfaces at the root chord
vas 1.07 M.A.C. lengths (wing) behind the apex of the wing. Ordinates
for the tail surfaces are given in table III. Four electrical
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strain gages (two strain gages ﬁlaced-dh &roov:f?xnlcgch side) were
mounted in the left vertical tasil surface to nfedsure, The bending moments
in the vertical tail, The axis about which the bending moment was
measured, parallel to the fuselage reference axis, was 19.3-percent tail-
span lengths from the vertical-tail root-chord station as defined in the
section "Notation." :

The model was fitted with air inlets to simulate engine operation 1
insofar as the influence of the inlets on the aerodynamic characteristics Q\ 3
was concerned. The duct inlets were of nearly circular cross section s
with inlet areas of 2.20 square inches., The duct exits, at the base of
the model, had circular cross sections with outlet areas of 3.80 square
inches. The mass flow through the ducts was controlled by flow restrictors
placed in the duct exits. For the present investigation, flow restrictors
were selected so that the mass-flow ratio corresponded to & value of Ao/Ai
of approximately 0.85.

Boundary-layer bleeds were attached to both sides of the fuselage
Just ahead of the duct inlets as shown in figures 1 and 2.

The wing; canard trimmer, and tail surfaces were constructed of
steel and the body of magnesium bar stock and aluminum alloy. All sur-
faces were polished.

Balance

The aerodynamic forces and moments on the model were measured by
means of a six-component sting-mounted electrical strain-gage balance
furnished by the U.S. Air Force. The balance is so designed that the
normal force, side force, chord force, and rolling moment experienced
by the model are measured simultaneously. The pitching moment and yaw-
ing moment experienced by the model were calculated from the measured
forces which contributed to the above moments. Figure 3 shows a cut~ X
awvay view of the balance. The unbalance of the electrical circuits of
the balance, calibrated in terms of loads and moments, was transmitted
to recording-type galvanometers.

TESTS AND PROCEDURES
Range of Test Variables
i . ¢
Measurements of the normal force, chord force, rolling moment,

trimmer hinge moment, and vertical stabilizer bending moment were made
over a Reynolds number range from 2.6 to 5.2 million. For all N
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configurations, tests were conducted at the highest value of Reynolds
number attainasble consistent with permissible mcdel loads. However,

for particular configurations, additional tests were made at various
Reynolds numbers to ascertain the influence of this Reynolds number
change. The angle of attack was varied in increments of 1° from ~20

to 12° or to the maximum possible angle obtainable as limited by permis-
sible air loads or choking of the flow. Table IV presents the test con-
ditions for the investigation of longitudinal stability and control.

Measurements of the side force, chord force, rolling moment, and
stabilizer bending moment were made for a Mach number of 1.4 at a Rey-
nolds number or 5.2 million. The measurements of these aerodynamic
forces were made for angles of sideslip between *5© in 1© increments at
angles of attack of approximately 2.5° and 8.2°. 1In addition, the
rolling-moment coefficient C; due to elevon deflection was obtained
during the longitudinal investigation for Mach numbers of 1.4, 1.6,
and 1.9 and Reynolds numbers of 5.2, 5.2, and 3.1 million, respectively,
at B = 0°. Table V presents the configurations, angles of attack, and
control deflection angles tested for the lateral investigation.

Reduction of Data

Model and balance considerations.- With the present support system,
the angle of attack of the model was varied by translation of the rear
supporting strut mechanism, permitting the- balance to move as an integral
part of the model. The balance readings were reduced to standard NACA
coefficient form with all coefficients based upon the geometry of the
appropriate wing configuration. In the longitudinal tests, all coeffi-
cients were resolved to the wind axes. In the lateral investigation,
the coefficients were referred to the body axes. The pitching moment,
in both instances, was taken about the leading edge of the mean aero-
dynamic chord of the wing. The trimmer hinge moment was measured about
an axis coincident with the axis of rotation of the trimmer. The verti-
cal stabilizer bending-moment axis has been described in a preceding
section.

The determination of the angle of attack and sideslip angle of the
model under load necessitated that corrections determined from static
calibrations be applied to the measured angle. Corrections were applied
for the angular deflection of the sting and balance due to aerodynemic
loads and for the free angular movement resulting from internal clearances
of the sting support. '

The control-surface deflections were determined for static condi-
tions. A study of the effects of aserodynamic moments on the control
settings showed negligible effects.
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Influence of stream irregularities.- Although longitudinal pressure
gradients of significant magnitude exist in the test section of the
Ames 6~ by 6-foot supersonic wind tunnel, the transverse gradients are
of small magnitude at all supersonic Mach numbers. (See reference 1.)
To minimize the effects of the stream angles in vertical planes, the
model was mounted with the wing in the vertical plane for tests in which
longitudinal data were obtained. The lateral investigation was conducted
at a Mach number of l.4 since at this Mach number the inclination and
curvature of the stream in the vertical plane are small., The data pre-
"sented herein are uncorrected for inclination and curvature of the stream,
since in previous tests corrections proved to be within the precision of
the data.

With reference to the lateral data, the deviation of rolling-moment
coefficients from zero at conditions of supposedly zero rolling moments
was probably caused by a combination of stream irregularities and model
asymmetry. The incremental rolling moments due to control deflection
_should be unaffected, however,

The streamwise static-pressure gradient in the test section caused
a longitudinal buoyant force which was determined by integrating graphi-
cally the product of the static pressure and the change in cross-section
area of the fuselage along its length. This correction, a function of
Mach number, was added to the measured drag coefficient. The values used
in this test were:

Mach ﬁUmber Correction
1.4 -0.0008
1:6 .0022
1.9 ~.0034

The influence of support interference on the drag of the model, experi-
enced principally as a change in pressure at the base of the model
(reference 2), was eliminated by adjusting the pressure at the model
base to that of the free stream. The resulting value is the drag coeffi-~
cient of the forebody. '

Precision of Data

No check on the repeatability of experimental wind-tunnel data was
made. However, an estimation to determine the accuracy of the data was
made by considering the known uncertainties involved in determining or
measuring various quantities. The uncertainties arise from errors in
reading pressures, recording strain-gage voltages and currents, the
effects of calibrating the balance, and measurement of angles. The

.-‘
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square root of the sum of the squares of the maximum possible errors
involved in the determination of a quantity was taken as the known uncer-
tainty in the measurements of the quantity. The known uncertainties at
two lift coefficients are as follows:

Uncertainty  Uncertainty

Quentity for Lre=0 for Ci=0.h
Lift coefficient ; +0.001Y4 +0.00Lk
Side-force coefficient +.001k4 +.00L4
Drag coefficient +.002 +.004
Pitching-moment coefficient +,0015 +,002
Rolling-moment coefficient ; +.0009 +.0014
Yawing-moment coefficient +.0015 *+.002
Trimmer hinge-moment coefficient ' +.0001 +.0007
Stabilizer bending-moment coefficient +.0008 +.0009
Angle of attack +.1° +.1°
Trimmer deflection angle +.25° +,250
Elevon deflection angle +.25° +,25°
Rudder deflection angle. +,25° +,25°
Mach number O +.01
Reynolds number ) +.03 million #.03 million

The deviation of the rolling-moment coefficient from zero at sup-
posedly zero rolling moment due to stream irregularities and model asym-
metry, as mentioned previously, is an uncertainty that was not taken into
consideration in the above table.

RESULTS

In order to expedite the publication of the results of the present
investigation, the data are presented without discussion. All the basic
data have been tabulated for the reader's use in table VI. The data
presented in table VI are for the test conditions of tables IV and V.

The test number given in the tables keys the data of table VI to the test
conditions of tables IV and V. :

In view of the large amount of information relative to the missile
aerodynamic characteristics obtained in the investigation, only certain
representative plots of the basic data are presented. Most of the data
have been cross-plotted so as to present in graphlcal form the control
effectiveness parameters and trimmer and elevon deflections required for
balance at the test Mach numbers of 1.4, 1.6, and 1.9.

The representative plots of the basic data mentioned above are given
in figures 4 and 5. Figure L4 presents results for two Reynolds numbers
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representative of the tests. Because of the small chord of the control
surfaces of the model, all configurations were tested at the maximum
possible Reynolds number consistent with the structural limitations of
the model. As & consequence, the test Reynolds-number varies to some
small extent with the control surface setting under investigation., In
order to ascertain the influence of this Reynolds number change, the
comparative plots of figure L4 were made which indicate the influence of
the range of Reynolds numbers from 3.9 million to 5.2 million. The com-
parisons of figures 4(a) and 4(c) show no influence of the Reynolds num-
ber in this Reynolds number range for controls undeflected and for elevons
deflected. However, the comparison of figure L(b) shows a small effect
in the variation of 1ift coefficient with angle of attack and pitching-
moment coefficient between Reynolds numbers of 4.2 and 5.2 million for
trimmer deflected. Figure 5 shows the influence of control-surface
deflection on the basic aerodynamic characteristics of the 0.07-scale
model of the MX-TT70 missile.

Longitudinal aerodynamic cheracteristics with trimmer and elevon
deflected.- Figures 6, 7, and © present the influence of trimmer and
elevon deflection on the 1ift, drag, and pitching-moment coefficients,
and figure 9 shows the influence of trimmer deflection and angle of
attack on the hinge-moment coefficient for test Mach numbers of 1.4,
1.6, and 1.9. The 1lift and pitching-moment effectiveness parameters,
CLgp end CLgys 8nd Cmgg and Cmgy, were determined from figures 6

and 8 at trimmer and elevon deflections of 0° for an angle of attack
of 2° and are presented as a function of Mach number in figures 10
and 11. The rate of change of hinge-moment coefficient with trimmer
deflection, ChTST (taken at ®p = 0° for a = 2°) and angle of attack,

Chyg, (taken at o = 2° for &7 = 0°) as'a function of Mach number is
presented in figure 12. :

Figure 13 presents the variation of 1lift coefficient with angle of
attack, the trimmer deflection required for longitudinal balance, the
drag coefficient for the balanced condition, and the lift-drag ratio for
the balanced condition for an elevon and rudder setting of 0°. Similar
cross-plotted data are presented in figure 14 as a function of elevon
deflection with the trimmer and rudder deflection set at 0°. Figure 15
presents the variation of the maximum lift-drag ratio with Mach number
for the missile balanced through the use of the longitudinal control
provided by the trimmer with the elevon undeflected and by the elevon
with the trimmer undeflected, and for elevon and trimmer set at zero
deflection.

Lateral aerodynamic characteristics.- Representative plots of the
basic lateral aerodynamic characteristics are presented in figure 16
wherein the side-force coefficient, the yawing-moment coefficient, and

TR = O ————— S ——— O e i it e
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the rolling-moment coefficient are given for angles of attack of 2.50
and 8.2° for various rudder and trimmer deflections. These data have
been cross-plotted to show the influence of trimmer deflection on the
rate of change of side force, - -yawing moment, and rolling moment with
angle of sideslip (fig. 17). Figure 18 presents the results of an
investigation of the effect of rudder deflection on lateral character-~
istics. Figure 19 shows the variation of rolling-moment coefficient
with elevon deflection at the test Mach numbers of 1.4, 1.6, and 1.9
for various angles of attack. These data have been cross-plotted to
show the rolling-moment effectiveness parameter, CIBE’ as a function
of Mach number in figure 20.

Ames Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Moffett Field, Calif.
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TABLE I.- AIRFOIL ORDINATES

[stations and ordinates given in percent of local chord,
measured perpendicular to wing-chord plane]

NACA 66-006(2.84) NACA 66-006
; X | 87.16 semispan station
Root chord, (t/c)pax = 2.84% e fe Yo £
. Upper Lower Upper Lower
hation surface surface surface surface
0 0 0 0 0
5 .216 216 460 A460
1,25 .325 325 .690 .690
25 433 433 .920 .920
5 <597 <597 1:265H 1.265
75 .123 .123 1.533 1.533
10 .823 .823 y 2 IS 1.74h
15 -~ 1.00k4 1.004 2.127 2.127
20 14130 1.130 2.395 2.395
25 1.242 1.242 2.625 2.625
30 1.312 1.312 2.780 2.780
Lo - 1.403 1.403 2.970 2.970
45 1.420 1.420 3.000 3.000
50 1.411 1y 2.989 2.989
55 1,385 3,385 2.932 2.932
60 1.329 | 1.329 2817 2.817
70 1.005 1 . 1,005 2.318 2.318
80 S 2 .796 1.648 1.648
90 02 .502 .996 .996
:i§ 95 .351 .351 671 SRR )
: 100 | 203 .203 345 -345
L.E. radius: 0.10k L.E. radius: 0.230
WA
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'ABLE II.- PHYSICAL CHARACTERISTICS OF THE MX-T7T70 MODEL

Model Win { Potmen Vertical
characteristics ’ & 3 tails
Total area includ- a
ing area within 2.085 0.367 bg.;gg
body (sq ft) :
:3 v Aspect ratio 187 ci:?g 1.4
Incidence -20 0 0
Dihedral R 15° 65°
Adrfoll sectiond
Modified NACA | Modified A
Root 66—006(2.8&)8 66_005NAC Modified biconvex
Modified NACA T
Tip 66-006 at 87.16 MOdégiggsNACA Modified biconvex
percent semi-
: span station :
- Sweepback o o o
(leading edge) 60 60 31.43

Control-surface data
Characteristics Elevons Trimmer Rudder
Movable area : e
(sq £t) 0.0520 0.299 0.0798
} : Control area
Total wing and/or tail area 25 - - - 17.8
(percent)

8Both surfaces. Area includes area within body ducts to the
root chord.
Area used to determine stabilizer bending-moment coefficient.
CProjected in the horizontal plane.
Parallel to plane of symmetry.
€NACA 66-006 airfoil with thickness scaled linearly to 2.8L-percent
ol maximum thickness ratio.

B n e
Both surfaces. “<23535;77
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TABLE IITI.- VERTICAL TAIL ORDINATES

[stations and ordinates given in percent of local chord,

measured perpendicular to plane of tail surface]

Root chord, (t/c)pax = 5%

Tip chord, (t/c)pax= 5%

= p Upper Lower Upper Lower
BhasLon surface surface surface surface
0 5 0 0 0
<5 071 073 122 122
1.25 a55 7155 .20k .20k
2.5 .268 .268 .327 .327
5 Lok o)t <531 | e h)
Te5 <719 -T19 «135 { o139
10 <917 .917 1.020 i 1.020
15 1.283 1.283 1.306 [ 1.306
20 1.608 1.608 SR e 1.633
25 1.890 1.890 1.878 ; 1.878
30 2.101 2.101 2122 ' 2.1e8
Lo "2.397 2.397 ! 2.k408 2..08
45 i 2.482 2.482 | 2.490 2.490
50 2.500 2.500. b .2.531 2.531
55 .« i, 2:48p 2.482 ! 2.490 2.490
60 - 2.30( &.397 2.408 2.408
70 i 24101 452301 2.122 2.122
15  1.890 1.890 | 1.878 1.878
80 { -1.608 1.608 1.633 1.633
81 | 1<5E0 1.551 1.592 1.592
' Straight line to trailing edge
100 i .381 408 .Lo8

.381 l

!

LB« radius:

0.0282

L.E. radius: 0.0816

&
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TABLE IV.- LONGITUDINAL TEST CONDITIONS

Ay ave- sod e T immer -
[B, body; D, ducts; b, boundazy-—la}.m.r blclgd, T, trimmer;
W, wing; V, vertical-tail surfaces]

Reynolds <

Test f Configuration

No. | Mach No. o 0! ne)|  of model S | 8 | B
1 1.4 L2 BDbTWV 0 0 0
2 1.6 4.2 2 |
3 1.9 2.6 | :
4 1.4 Bie | i

%6 5.2 ¢ i

2 1.9 4.2 VO |
T 1.k 4.2 —50 i
8 1.6 h.2 -50 '
9 1.9 261 -50

10 1.4 .2 4-50

11 1.6 k.2 o

12 1.9 k.2 +50 i
3 1.4 5.2 +50 j
1k 1.6 542 2

15 1.9 3.3 +5o |
16 1.4 3.9 +10o i
1 326 3.9 +100

18 1.9 3.9 410 v

19 1.k 3.9 0 +10° i
20 1.6 3.9 +10° :
21 1.9 3.6 i +10° !
22 1.k 52 : +10°

23 1.6 5.2 | +10°

24 1.9 el +10°

25 1.k 52 -50

26 1.6 5.2 -50 i
2 2 o) 3.1 -50 ‘
28 1.4 s ~10° |
29 1.6 Heo -10° {
30 1.9 3.1 ~10° |
31 1.k B2 =150 |
32 136 5.2 -15¢

33 1.9 5.1 12 et |
34 1.4 5.2 BDbTW 0 —
35 1.6 5.2 | S
36 1.9 301 v | -
37 ek 5.2 BDbW ——— -
38 1.6 5.2 - | i
39 1.9 3 \ — } —
o) 1.4 Ghiel BDbT 0 — ] -
b1 | 1.6 5.0 T Sl
L2 1.9 Sl : v S =
k3 1.k 5.2 EDbV - -] 0
L 1.6 5.2 | i
45 1.9 33 T

L6 1.k 52 BDb * et I S
47 1.6 5.2 ' A e
B | 1.9 3.1 ¢
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NACA RM SAS2EQT CONPYDENTTAT,

: (&}
TABLE V.- IATERAL TEST CONDITIONS; M = 1.4, R = 5.2 X 10

[B, body; D, ducts; b, boundary-layer bleed; T, trimmer;
W, wing; V, vertical-tail surfaces]

Test Configuration Nominal
No. of gzgel angle of attack BT BE BR
49 BDbTWV 5 5o 0 0 0
50 -5 l
51 +59
o v O | rfsas®
53 BDbTW \ l s
5l BDbTWV g2 : 0
55 -50 l
56 +50 |-
ST \ J : 0 : +15°
58 BDbTW Sy i -—-
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y TABLE VI.~ LONGITUDINAL AND LATERAL CHARACTERISTICS OF THE 0.07-SCALE
MX-7T70 MISSILE
S ¢y, Cp Cm | Cy| Cng | CmM &ZT' a ¢, €n Cm €, Cop Cryg
1 |=2.27 8 p.ok21 5 | -2.33]-0.1931|0.0b411|0.0797|- - - -|0.0013
-.12 .0312 -1.23| -.1k07| .0366| .0670|- - - -| .0005
1.5k .0281 -.13| -.0887] .0326] .0534}- - - -] .0001| -.037
2.k0 .0283 1.55| -.0130| .0293| .0366}{- - - -|-.0002| -.0212
3.20 0295 w | 2-%0] .0234 .0295 .0285- ~ - -|-.0007| -.01k3
SN 4,29 .0328 3.25| .o0611| .0309| .0211{- - - -|-.0011] -.0089
5.38] .1712| 0380 > 4.35) .1112| .03%0| .0106|- - - -|-.001T7| -.00LO
6.47] .2304] .OLS6 5.451 .1623] .0388] .0005|- - - -|-.0022| -.0016
T5T 2907 | .0560 6.55| .2128| .0Lk59|-.0109|- - - -]|-.0029]| O
8.66| .3501] .0687 7.66| .2671| .0554|-.0224|- - - -|-.0036| .0019
9.75| .L0o85| .0831 8.77] .3192| .0669|-.0338|- - - -|-.0042| .00L6
10.84| .h4670[ .1001 9.88| .3724 .0805|-.0454|- - - -|-.00L8| .0081
11.94 .1200 : X
‘6 | -2.23| -.1588]| .0390| .0628|- - - -| .0004]| -.0153
2 |-2.26 .0428 -1.16| -.1133| .0342| .0527|- - - -|O -.0053
-.11 .0329 -.09}| -.0698| .0205| .ok27|- - - -| .0001| .0053
1.54 0295 1.55| -.0039| .0281| .0293|- - - -|-.0002| .0180
2.37 .0297 Y, 2.37| .0291| .0283| .0235|- - - -|-.0006| .0226
3.21 .0312 N 3.19| .0626| .0296| .0169|- - - -|-.0010| .0260
4,29 L0348 4.27| .1090| .0328| .0080|- - - -|-.0013| .0294
3 5.38 .0ko3| .0007|- -|-.0020{ -.0017 ~
6.16 .ok7h|-.0105|- -|-.0028| .0003| | 7 |-2.37| -.2155| .0LL6| .OMBT|- - - -| .0039| -.0293
7.55 J0567|-.0216]-"-{-.0035| .0020| |~ -.21| -.1074 .0327( .0225|- - - -| .0023| -.0049
A 8.64 .0682|-.0332] - - .00L8 1.44] -.0270] .0286| .0039f(- - - -| .0012| .0119
- 9.73 .0818] -.04L5) - - .0078 2.28] .0151| .0282|-.0061|- - - -] .0009] .0207
10.82 +.0977| -.0559] - - .0126 3.11] .0549] .0294|-.0150(- - - -] .0001| .0273
12.25 5107| .1223|-.0704]- - .0218 4.20| .1096| .0323|-.0287|- - - -| .0001] .0361
g 5.29] .1675| .0369(-.0424[{- - - -]0O .0l16
3 |-2.15] -.1599| .0k32| .0648|- -| .0002| -.0081L 6.37| .2236| .0438|-.0553|- - - -|-.0007| .OLSL
. -.06] -.0744| .0350| .0453]|- -] .0001| .0087 7.4 .2802] .0527|-.0691|- - - -|-.0012| .0L9S
1.53| -.0084| .0308| .0318|- -}-.0001} .0226 8.54] .3372| .06L41|-.0822|- - - -|-.0016] .052L
2.32| .0238| .0304| .0257]- -]-.0002| .0261 9.63| .3943] .0776[-.094k|- - - -|-.0024] .OS5TT
3.11| .0565]| .0312| .0201|- -|-.0006| .0284 10.72| .4523] .0933|-.1064|- - - -|-.0030| .0624
4.18] .1016] .o0341| .0116|- -]|-.0011| .0317 12.91| .5649| .1313]-.1271]|- - - -|-.00L4L4| .OTLL
5.22 14751 .0386| .0025|- -|-.0015 0332 A
6.26] .1929| .0Lk48|-.0066]|- -|-.0020] .0372 8| | -2.35| -.1980| .ou37| .ou27|-0.0004| .0027| -.0565
T.31| .2384] .0524)-.01%]|- -|-.0023]| .0395 J | -.20| -.0971| .0333] .0179| -.0008| .0014| -.0390
8.36| .2849| .0620|-.0250|- -|-.0029| .0430 1.57| -.0206] .0295| .0003| -.0012| .0006| -.0192
9.40| .3283] .0731|-.0333|- -|-.0032| .0465 2.28| .0183| .0294%|-.0085| -.0014| .0003| -.0103
10.441 .3728| .0857(-.0L11]- -|-.0035| .0511 3.11| .0566| .0305|-.0169| -.0015 |0 -.003k
~]12.53| .4596| .1157|-.0559]|- -|-.0045| .0616 4.20| .1074 .0336|-.0289| -.0017 |0 .0052
3 5.28| .1603| .0385|-.0411| -.0020|-.0003| .0107
4 -.0312 6.36| .2120| .0450|-.0520| -.0022|-.0008| .01Lk6
\ -.0191 7.44) .2632] .0534]|-.0631| -.0024|-.0014| .0180
- -.0088 8.53| .3160| .06u40|-.0740| -.0026|-.0017| .0218
: = .0059 9.61| .3678] .0765|-.0844| -.0027|-.0022( .0255
o 2.k0 .0129 10.70| .4186] .0909|-.09u4| -.0029[-.0027| .0300
. 3.26 .0170 12.88| .5220| .1257|-.1118| -.0032|-.0040| .OLO3
4,37 2 .0224
5.50 . i .0253
6.62| .2310| .0LEO|- - =|-.003 0260
7.4 2901 | .0%66]- - -|-.0046 | .0268
8.90 3521 | .0693)- - <|-.0053| .0297
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. TABLE VI.- CONTINUED
. o, 1.® L p | Cm Gy Chp | Cam
1h 22 -0.0007
.02
1.68
2.53
3.37
4.48
9-99
6.7L
7.82
15 |-2.12
-.0013
1.60
2.39
3.21
L.27
5.33
6.38
.0021 T.43
5.44 .1526 | .0k08| .0532| -.0023 |-~. 6 .0134 8.49
6.53 06 | -.0025 o6k | .012k 9.54
7.62 -.0025 |-. L0116 10.61 .382 .
8.73 S -.0025 0 .0123 12.71 4691 | 1234 |-.0293 | -.0034 |-.
9.39 .3643| .0801| .0022 | -.002k .0136
y 16 |-2.39 1655 -
11 |-2.18 -.00¢6 | .0003] -.0551 Mol .1376 -
-.02 -.0010 |-.0007} -.0339 1.68 1245 -
1.60 -.001Y |-, 2.50 1179 -
2.42 -.0016 |- 3.33 .1130 -
¥ 3.2k 067 -.0017 L, b2 .1068 -
550 0960 -.0
6.59 .0811 -
7.66 .0650 -
-.010k
-.0099] | 17 | -2.37 1915 -.0005 |-
& -.0071 .03 .1259 | -.0011 |-
-.0024 1.66 L1121 | -.0015 |-
2.48 L1061 | -.0017 [-.0039 | -.0166
12 -.0206 3.29 .2028 | -.0020 |-.0043 | -.0133
-.0008 L L2 .0949 | -.0023 |-.0049 | -.0103
L0167 5.45 .0817| -.0024 }-.0055 | -.0117
.019L 6.52 1845 066G | -.0026 |-.0059 | -.0095
.0205 7.59 2367 .0523 | -.0028 |-.0065 | -.0102
.0209 8.79 28Tk .0371| -.0031 |-.0070 | -.0131
.0221 9.73 .3361 .0230 | -.0032 [-.0075 | -.0116
.0220
. .02k0| | 18 | -2.34 -.1591 .12954 .0011 | .0002 | -.0090
8.49 L2636 .0273 .0k -.0669 .1091| .0005 |-.0008 | .0112
9.54 30k .0313 1.63 =, 0129 .0986 | .0003 |-.0016 | .0277
10.59 .3388 .0360 2.43 o171 .0942 | -.0001 |-.0021 | .0326
12,69 4200 .0505 3.23 0456 .0889 | -.0002 |-.0025| .0329
; 4.29 L0850 .0798 | 0 -.002 .0302
; 13 |-2.24 °|-.2037 -.0321 5.3h L1272 .0682 | -.0004 |-.0034 | .0300
-.02 -.0885 ~0117 6.40 L1746 .0553 | -.0007 |-.0039 | .0336
1.68 -.COT0 0 T.44 2142 .0k39 | -.0013 |-.0043 | .03%3
2.5k 3 .00bL 8.50 2655 .0327| .0019 |-.0048 | .0328
3.39 .0089 9.55 . 3008 .0221 | -.0026 |-.0053 | .0327
4.51 .0141]. 10.59 .3386 | .0922| .0124 | -.0033 |-.0057 | .0352
5.63 .0130 12.70 L4176 | .1208]-.0052 | -.0036 |-.0067 | .OLTO
6.75 .0113
NACA
\
L)
N -
-




NACA RM SAS2EQT

. TABLE VI1.- CONTINUED

Test
3 No. | & ¢, | S | % | € |Cnp | CmM a ¢ | S | % | € [Cnp | CM
16 | ~2.27 0.0014 23 |-2.32 J.0L27]C 0.0028 [0.0012 |-0.0562
«.12 .0001 -.13 .0340 .0024 | .0001| -.0358
1.56 -.0002 1.56| -.0026 | .0311 .0021 |-.0001| -.0209
2.37 -.0010 2.41| .0352]| .0317 .0019 |-.0007| -.0134
328 -.0013 3.25| .0733| .0336 .0017 |-.0010| -.0088
4,30 -.0019 L.35| .1263] .0376 .0015 [-.0016| -.0050
5.39 -.0027 5.46 | .1810] .0L33 .0013 |-.0021| -.002k
6.L8 -.0035 6.57 2349 | ,0512|-.0231| .0012 |-.0029| -.0011
T.57 -.00k4 7.68 19| .0610|-.0342] .00C9 |-.C035| .0002
8.67 -.0051 8.81 0737 - - L0007 |-.0042| .0024
9.76 .0890 -.0058 9.73 .0867|-.0972| 000k |-.0043| .0063
10.86| .u873] .1071 -.0063
. 24 |-2.18| -.1k99 | .0k20 .0023 | .0004| -.0121
20 | -2.23 55| .ou20| .0679| .00z .0010 -.07] -.0632| .0336 .0020 | .0001| .0065
.0002 1.54| .0022| .0311| .0233] .0015 | .0001| .0199
0 2.34| .0355] .0314| .0171] .001L |-.0003| .02k5
-.0006 3.1% .0685 | .0326] .0109| .0011 |-.0007 .0281
-.0009 4,21 .1145] .0357| .0022| .00C9 |-.0011| .C313
-.0014 5.27 .0L06|-.0067| .0008 |-.0016] .03kl
-.0019 6.32 .0k71}-.0157] .0005 |-.0018| .0369
-.0025 7.38 .0553|-.0246| .0001 {-.0023| .0398
-.0032 8.43 .0652|-.0334|-.0002 |-.0028| .0bL32
-.0038 g.k9 L0766 ]-.0L15|-.0005
-.00kk 10.54 .0895(-.0 -.0009
-.00k9 12.65 .1210|- .06k4k4 |-.0015
-.0060 I
25 .0439| .0972]| -.0027
21 .0023 | .0004Q -.0075 . 81| .0326| .0683[-.0032
. .0018 | .00020 .0103 3s 53 | .0287| .0487]-.0035
.0015 |0 .0215 2.40 0158 | .028 .0403}-.0035
.0012 |-.0003 | .0253 3.25| .0541 .0300|" . -.0037
0011 |-.0007 | .0290 4.37| .1106| .0333] .0223|-.0040
.0009 {-.0012 | .0317 | 5.48| .1673] .0384| .0116]-.00%2
- 5 .0006 |-.0015| .0345 €.60| .2289 | .0465]-.0007|-.0044
6.28 .obubl-.0153] .oooy |-.0019 | .0372 7.72 | .2893 | .0570|-.0147]-.0045
7-33 .0523 -.0242| .0001 |-.0023 | .0389 8.73| .34k | .0686]-.0273|-.004k
8.38 .0606] -.0324|-.0001 [-.0028 | .oulk
9.45 3183} .0733|-.0411|-.0004 |-.0031 | .oLk2 26 |-2.27 .0L428] .0848|-.0025
10.51| .36%| .0866|-.0492|-.0007 [-.00%6 | .oLTh4 .12 .0337] .0599]-.0030
12.62| .4suol .1173|-.06L0|-.0011 |-.0045 | .05T4 1.5 .0302] .0432|-.0032
14,74 .5390| .1549)-.0759|-.0015 |-.0053 | .0697 2.37 .0303| .0358]-.0034
3.21 .0317| .028k|-.0036
22 .0013 |-.0319 4,31 .0350| .0180}-.0037
0 -.0097 5.40 .0koo| .0076|-.0039
-.000L4 | .0052 6.49 .0471|-.0032]-.0042
-.0011 | .0119 7.59 .0564] -.0150 | - .00kk
-.0015 | .0181 8.68 .0679] - .0265]-.00k6
-.0021 | .0225 9.77 59 | .0817|-.0380]-.0047
-.0029 | .o2Lk 10.87 | .4310 | .0973| .0497|-.00L8
-.0038
- .0045
-.0053
- .0059

I —— D —— N ——————— S SR

ST ST T
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» .TABLE VI.- CONTINUED
¢ Cn Cm Cr o Test c A C C, c
; g2 L Cp m Gy b CaM N, o L % n € [ne EM
27 |-2.18 0.0003|-0.0073 31 |-2.34]-0.2369]0.0439 |0.1130|-0.0072} 0.0013|-0.0327
=-.07 .0001 .0102 bk - .0372 | .0830] -.0077]0 -.0102
1.53 -.0001 .0232 1.53] -.o401] .0328| .0630| -.0077|-.0004| .00L8
2.33 a -.0003]| .027h4 2.38] -.0004] .0325] .0549] -.0079]-.0010] .0119
313 .03207 -.0006] .0302 3.25 L0334 9| -.0080}-.0015] .0176
4.20 .0337| .0141 | -.0029 |-.0011]| .0306 L.36 .0359 -.0079}-.0021| .0226
5.26 .0384| .0055 | -.0031 |-.0016| .0329 5.48 .0409| .0254| -.0083}-.0030| .0249
6.31 JOLLT|-.0032 | -.0034 |-.0020 .0357 6.59 .0485] .0137] -.0086]-.0038 L0254
7.37 .0528}-.0126 | -.0037 |-.0025| .0385 Tt L0584 ] .co05| -.0087]-.0046 .0268
B.u3 .0622]-.0214 | -,0039 |-.0029] .OLk12 8.83 .071k |-.0140| -.0087]|-.0054 | .0299
9.48 L0729 |-.0294 | -.0043 [-.0033] .0436 9.75 .0834 |-.0252| -.0085|-.0059 | .0332
10.54 .08581-.0377 | -.0045 |-.0037| .0478
12.65 .11621-.0522 | -.0051 |-.0045| 0578 32 | -2.31} -.2099| .ok72| .0973| -.0061] .0011| -.0565
-.13| -.1083}- .0373| .o720| -.0066| .0002| -.0367
28 | -2.34| -.2267| .ok63] .1049} -.0050 | .0012| -.0335 1.54] -.0312| .0334| .0544| -.0067|-.0001| -.0209
-.13] -.1154) .03L8] .0763} -.0055 |O -.0109 2.38] .0061) .0333] .0u69| -.0069]=-.0007] -.0142
1.53| -.0342f .0306] .0565| -.005T7 |-.0003| .ook2 3.28| .ok63] .0354] .0390| -.0070|-.0010[ -.0088
2.39| .0056| .o304| .0ou87] -.00%8 |-.0011| .0112 4,35] .0968| .0373| .0288| -.0071}-.0015| -.0045
3.25| " .0k%6| .0313| .okoT| -.0058 |-.0015| .0176 5.46) ..1523| .0h23| .0180| -.0074|~-.0022| -.0019
L.36| .1009| .03u44] .0301| -.0061 |-.0021 .0223 6.56| .206k| .0493| .0072| -.0077|-.0029| -.0005
5.47] .1584] .0393] .0193| -.0063 |-.0029| .0252 7.671 .2605| .0%85|-.0041| -.0078]-.0036} .001k
6.59| .2192| .0470| .0069| -.0065 |-.0037| .0251 8.78] .3176| .0702|-.0168| -.0079|-.0042]| .0033
7.71| .2798] .0573|-.0064 | -.0066 |-.0045| .0268 9.90| .3742| .0841|-.0290| -.0079|-.0048| .0070
8.83| .3u13] .o701|-.0207| -.0066 |-.0052] .0290
9.62| .3861| .0808/|-.0306 [ -.0064 [-.0057| .0321 33 |-2.17| -.1727] .0457| .0773] -.0041| .0001 | -.0058
-.08} -.0861] .0361]| .0567| -.00k4| .00O01| .0122
29 [-2.31] -.20%2]| .o4s0| .0921 | -.004% | .0011| -.0576 1.52| -.0214| .0327| .0432| -.00LT|O .02u8
-.13] -.1028] .0352| .0667 | -.0048 | .0001| -.0370 2.32| .0104| .0324| .0374| -.0049]|-.0002| .0290
. 1.54] -.02%0| .0313] .0488| -.0045 |-.0001| -.0217 3.13} .o453| .0330| .0308| -.0051|-.0007| .0323
2.39| .0125| .0Q31k| .O414| -.0051 [-.0007| -.01L5 4.20| .0882| .0354| .022k| -.0051|-.0010| .0355
3.24| .0517| .0328| .0336| -.0053 |-.0010| -.0099 5.25| .1339] .0399] .o1ko| -.0055|-.001k| .0382
h.35] .1038| .0359| .023k| -.0054 |-.0015| -.0054 6.31| .1775] .0453] .0051| -.0057|-.0018 | .0413
5.45] .1579| .0k03| .0125| -.0057 |-.0021| -.0028 7.36| .2242] .0527|-.0041]| -.0059}-.0022| .OWkLO
- 6.56| .2131| .ok82| .001k| -.0059 |-.0029] -.0011 8.2 .2697] .0617)-.0134| -.0061|-.0028| .0469
7.67] .2664] .09575|-.0097 | -.0061 |-.0035| .0005 9.47| .3127| .0722|-.0216| -.0063|-.0031| .0501
8.78| .3225| .0693|-.0222[ -.0062 |-.0041] .0033 10.53( .3981{ .08u46{-.0301( -.0065({-.0037| .0546
9.89| .3785| .0833|-.03k2| -.0063 |-.0047| .0067 12.64 | .usu7] .1138]-.0450| -.0070]|-.0045 | .0638
30 | ~2.18] -.16L6]| .0L20| .OT15| -.0027 | .0001| -.0066 34 | -2.33] -.1923| .0372] .o770{ - - -| .0013| - - -
-.08| -.0823| .0338| .0523| -.0032 | .0001| .0llk -.13] -.0909| .0276] .0536] - - -|O - - -
1.53| -.0177| .0308| .0394| -.0035 |-.0001| .02L1 1.55| -.0135] .0237] .0366| - - -|-.0005] - - -
2.33} .0166]| .0305| .0331| -.0038 |-.0004| .0281 2.40[ .o241| .0239| .0293| - - -|-.0011| - - -
3.13| .0491]..0314] .0270| -.0039 |-.0007| .0313 3.25| .0638| .0257| .0216|] - - -|-.0015| - - =
L.21| .0934| .o340| .0185| -.00L0 |-.0010| .0O343 4.36] .1178] .0291| .0108| - - -[-.0021| - - -
5.26| .1396| .0391| .0100| -.00Lk |-.0015| .0376 5.47) .1724| .0343|0 - - =|-.0029| - - -
6.31] .1831] .ok47| .0012| -.0045 |-.0019]| .0395 6.59| .2303} .ok2o{-.0127| - - -|-.0037| - - -
7.36}F .2293| .0523 0T -.0023| .ok21 7.70| .2896| .0524f-.0245| - - -|-.0046| - - -
8.u2 .2754] .0616 -.0028| .o452 8.87| .3504] .0655 -.0366|] - - -|-.0053]| - - -
9.48| .3192| .0723 -.0032| .0k83
10.54 | .3650| .08Lg -.0036] .0519
? 12.65| .4535] .1160 -.0043] .0614
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TABLE VI.- CONTINUED
Test Test
No. « Cy, Cp Cw  |C1| Cnp |CBM | [No. a CL, Cp G | C1| Cnp CBM
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FIGURE LEGENDS
Figure 1.~ The 0.07-scale MX-7T0 model mounted in the Ames 6- by 6-foot

supersonic wind tunnel.

Figure 2.~ Sketch of the 0.07-scale MX~T770 model showing the principal
dimensions.

Figure 3.- Schematic drawing of the six-component electrical-strain-gage
balance.

Figure L4.- Effect of Reynolds number on the aerodynamic characteristics
of the 0.07-scale MX-TT0 model at a Mach number of 1.4 for various
control-surface deflections. (a) &p = 0°, &g = 0°, 8 = 0°,

Figure L4.- Continued. (b) &y 50, o = OO, dr = 0%,

10°, 8y = 0°. (Data for one elevon)

1

Figure 4.~ Concluded. (c) dp = 09, dp

Figure 5.- The effect of control-surface deflections on the aerodynamic
characteristics of the 0.07-scale MX-770 model at a Mach number of 1.k

Figure 5.- Concluded. (b) ®p = 0, 8g = 0. (Data for one elevon)

Figﬁre 6.~ Variation of 1ift coefficient with trimmer and elevon deflec-
tion at Mach numbers of 1.4, 1.6, and 1.9 for the 0.07-scale MX-TT0
model. (a) C;, vs 8.

Figure 6.~ Concluded. (b) C;, vs &m. (Data for one elevon)

Figure 7.~ Variation of drag coefficient with trimmer and elevon deflec~
tion at Mach numbers of 1.4, 1. 6, and 1.9 for the 0.07-scale MX-TT0
model, (a) Cp vs ®np.

Figure T.- Concluded. (b) Cp ve ©g. (Data for one elevon)

Figure 8.- Variation of pitching-moment coefficient with trimmer and
elevon deflection at Mach numbers of 1.4, 1.6, and 1.9 for the
0.07-scale MX-7T70 model. (a) Cp vs B&.

Figure 8.- Concluded. (b) ¢, vs B&p. (Data for one elevon)

Figure 9.- Variation of trimmer hinge-moment coefficient with trimmer
deflection and angle of attack at Mach numbers of 1.k, 1.6, and 1.9

for the 0.07-scale MX-770 model. (&) Ch, Vs By,

Figure 9.~ Concluded. (b) Chp Vs a.
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Figure 10.~ The effect of Mach number on the lift-effectiveness parameters-
CLST and CI@E for the 0.07-gcale MX-770 model; dg and &R = Q° for

Crgp and ®p and B8R = 0° for Crgp; a = 2°.

Figure 1]l.- The effect of Mach number on the pitching-moment effectiveness |
parameters Cm5T and Cm8E for the 0.07-scale MX-7T70 model; &y and |

BR = 0° for Cmg, and By and BR = 0° for Ompy; o = 20. i

Figure 12,-.The effect of Mach number on the rate of change of hinge-moment <:,
coefficient with change in trimmer deflection and angle of attack for the i
0.0T=-scale MX-TT70 model; 8g and O®g = 0O,

Figure 13.-~ The relationship between the balance 1lift coefficient and
o, 87, Cp, and L/D for Mach numbers of 1.4, 1.6, and 1,9; g and B8R = O.

Figure 14.- The relationship between the balance 1lift coefficient and
as; B, Cp, and L/D for Mach numbers of 1.4, 1.6, and 1.9. Data for two
elevons; &y and O = O.

Figure 15.- The effect of Mach number on the maximum lift-drag ratio for
the 0.07-scale MX=TT0O model.

Figure 16.- The effect of sideslip angle, B, on the lateral characteristics
of the 0.07-scale MX-T7T70 model at two angles of attack. Reynolds number,
5.2 million. Mach number, 1.4. (a) a = 2.5°.

Figure 16.- Concluded. (b) o = 8.2°,

Figure 17.- The effect of trimmer deflection on.the lateral-stability
gerivagives CYB’ an’ and CZB of the 0.0T7-scale MX-7T70 model; &g and
R = 0~. . ¢

Figure 18.- The effect of rudder deflection on the lateral characteristics
of the 0.07-scale MX-770 model; M = 1l.4; &p, 8, and B = 0°,

£
el

Figure 19.- Variation of rolling-mpment coefficient with elevon deflection
at Mach numbers of 1.4, 1.6, and 1.9 for the 0.07-scale MX-T70 model.
Data for one elevon; B = 0°.

Figure 20.- The effect of Mach number on the rolling-mament effectiveness
parameter Cig for the 0.0T7-scale MX-TTO model. Two elevons, dp

and R = 0°, o = 2°.
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Figure 1.— The 0.07-scale M{—770 model mounted in the Ames 6— by 6—foot
supersonic wind tunnel.
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Figure 8 —Variation of pitching—moment coefficient with trimmer and elevon deflection af

Mach numbers of 14,1.6, and 1.9 for the 0.07-scale MX-770 model.
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