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SUBSONIC WIND-TUNNEL INVESTIGATION OF THE

.__, PROPOSED GENERAL DYNAMICS/CONVAIR DIVISION

SPECIALIZED CLOSE AIR SUPPORT (A-X) AIRPLKNE MODEL

By Edward J. Ray and W. Pelham Phillips

SUMMARY

A subsonic wind-tunnel investigation has been made of an unpowered 1/12-
scale model of the proposed GeneralDynamics/Convair Division A-X airplane.
The investigation was made at Mach numbers ranging from 0.25 to 0.65 in the
Langley High-Speed 7- by lO-Foot Tunnel. The static experimental and analyt-
ical results indicate that the configuration should provide adequate longi-
tudinal stability and control characteristics throughout the test conditions
investigated. The static lateral-directional stability and control character- *
istics were determined for several of the test configurations and the results
are presented herein.

INTRODUCTION

At the request of the Air Force, the National Aeronautics and Space
Administration has conducted a series of wind-tunnel investigations on
unpowered scaled models of specialized close air support aircraft (A-X)
which have been proposed by four airframe manufacturers. These investi-
gations were made; to investigate critical aerodynamic problems, to provide
data to the Air Force for validation of the contractor's performance estimates,
and to provide credibility to the A-X concept formulation studies. The

purpose of the present paper is to present the results obtained on the 1/12-
scale General Dynamics/Convair model. This model represents a single-engine
turboprop concept having a twisted and cambered, high-aspect ratio wing and
a conventional empennage. The tests were made in the Langley High-Speed

7- by lO-Foot Wind Tunnel at Mach numbers of 0.25, 0.40, 0.55, 0.6_ which
correspond to Reynolds numbers (per foot) of 1.60 x 106_ 2.44 x lO_
3.10 x 106, and 3.43 x lO6, respectively. The angle of attack range at the
lowest Mach number generally extended from -4° to 17°. At the highest Mach
number the angle of attack range was in general limited to -3° to 5°. Sideslip

tests from approximately -6° to 6° were made with the model at an angle of
attack of about 4o.
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SYMBOLS

The coefficients of forces and moments for the plotted data are referred

to the stability axis system for the longitudinal results and to the body i_
axis system for the lateral-directlonal characteristics. In addition, a
tabulation of the test results utilizing both axis systems is presented

herein. The moments were referred to the quarter chord point of the wing
mean geometric chord. (See figure l(a)). The symbols used in this
document are defined as follows:

b wing span, 50.75 in.

Axial Force
CA axial force coefficient,

qS

CD drag coefficient, Drag.
qS

CDmin minimum drag coefficient

CL lift coefficient_ Lift.
qS

_CL=o angle of a_ack a_ zero lift

CL_ lift-curve slope, per deg

CZ rolling-moment coefficient, Rolling Moment
qSb

C_ rolling-moment effectiveness, due to aileron deflection
5a

8Cz/85a , per deg.

Cm pitching-moment coefficient, Pitching Moment
qS_

• Cmo pitching-moment coefficient at zero lift

CmcL static margin, 3Cm/8CL

i_iCm5e elevator effectiveness parameter_ 8Cm/8_e at CL = 0 ' per deg

Yawing Moment
Cn yawing-moment coefficient, ....

qSb
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Cn_ directional stability parameter, 8Cn/8_ , per deg

Cnsa yawing-moment effectiveness parameter due to aileron

deflection, 8Cn/35a , per deg

Cnbr yawing-moment effectiveness parameter due to rudder
deflection, 8Cn/85r , per deg

Side Force
Cy side force coefficient,

qS

m

_c mean geometric chord, 8.79 in.

M free-stream Maeh number

q free-stream dynamic pressure, ib/ft2

R Reynolds number, per foot

S wlng reference area, 2.98_ sq ft

LiD lift-to-drag ratio

• a_ angle of attack, deg

angle of sideslip, deg

5a aileron deflection angle, deg (positive:right aileron trailing-
edge up and left ailerou trailing edge down)

5e elevator deflection angle, deg (positive:trailing-edge down)

8r rudder deflection angle, deg, (positive:trailing-edge left)

SUBSCRIPTS

max maximum

rain minimum
q



MODEL

This unpowered model represented a single engine, low wing, moderately
high tail configuration incorporating a twisted and cambered aspect ratio
6 wing. A three view drawing of the basic configuration with landing gear
pods is presented in figure l(a). It should be noted here that the assumed
model reference line was parallel to the chord line of the wing root section.

The landing gear pods which are shown in figure l(a) are not considered
as part of the basic configuration and were tested only as an alternate
arrangement. Sketches of the various external store configurations are
presented as figure llb). The store drawings shown do not represent all of
the various combinations of stores, however, the overall dimensions and
locations of each type of store is presented. Photographs of the basic
1/12-scale model with six M-II7 bombs distributed along the underside of the
wing are sho_n in figure 2. The geometric characteristics of the various
model components are listed in Table I.

Longitudinal control was provided by a .30 chord elevator which was
• incorporated with a conventional horizontal stabilizer arrangement. The

model was not equipped with wing flaps. Lateral-directional control was
provided by .30 chord ailerons located at the wing tips and a .2_ chord
rudder located at the trailing-edge of the vertical tail.

The wind-tunnel model closely approximates a scaled version of the

proposed General Dynamics!Convair (TP-1) airplane. The differences existing
between the model and the proposed airplane which are considered to be
significant are as follows:

i. The model was unpowered and engine components such as intake
ducts were not simulated in the fuselage forebody.

2. The model canopy and possibly the vertical tail are slightly
larger than the versions envisioned for the actual configuration.

3. The fuselage afterbody was expanded on the model to accommodate
the sting support.

4. Guns, antennas, and other external protuberances were not
simulated on the model.

5. The airplane aileron is envisioned as a .277 chord surface
" whereas the model aileron was a .30 chord control.

6. The airplane flap system was not incorporated on the scaled
model.
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TEST CONDITIONS

The test conditions, based on the average stagnation temperatures, for
this investigation were as follows:

STAGNATION DYNAMIC

M TEMPERATURE, OF PRESSURE, LB/SQ FT R/FT

0.2_ 83 90 1.60 x lO6

o.40 93 214 2.44x le6

O.55 100 367 3.lO x l06

0.6_ 105 477 3.43 x lO6

The angle-of-attack ranges of the investigation varied from about -4o to 170
at the low Mach number _o approximately -3° to 5° at the highest Mach number. The
sideslip tests were made with the model a_ an angle of attack of about 4° . Sideslip
angles were varied from about -6° to 6°. The variations in Reynolds numbers due _o
_emperature changes at the test Mach numbers are shown in figure 3.

MEAS_SAND CORRECTIONS

The static aerodynamic forces and moments were measured by means of a
six-component electrical strain-gage balance (731) which was installed within
the model. Transition strips of No. 100 Carborundum grains were placed 0.70
inches behind the leading edge of all model components in the manner described
in reference 1 to insure turbulent flow in the model boundary layer for all
test conditions. Visual observations, utilizing fluorescent oil, were made
at the lowest Mach number, 0.25, to determine if the Carborundum grit had
caused transition to occur. The visual study indicated that the grit size and
location was effective in "tripping" the flow over the model components at
the lowest Mach numbe_ thereby insuring turbulent flow throughout the Mach number
range.

The angles of attack and sideslip were measured with an accelerometer
which was mounted within the fuselage nose; therefore, sting and balance
bending corrections were not required for the majority of the tests. The
combined sting and balance bending corrections were applied to the angle-of-
attack (4° without corrections) which was selected for the brief sideslip
investigation, since the sideslip tests were made with the model rolled 90°.

The balance cavity pressures were monitored throughout the investigation
by means of differential pressure gages, and the drag data have been
adjusted to correspond to the condition of free-stream static pressure at
the base of the model, j

. .L
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The model was tested upright and inverted in order _o determine the

tunnel flow misalignment angle. The study did not reveal any significant
flow angularity in the region of the model and therefore misalignment
corrections were not required.

Jet-boundary and blockage corrections were applied as outlined in
references 2 and 3.

ACCURACY

The accuracy of the data presented herein has been evaluated and verified

on the basis of calibrated balance accuracies and repeatability of data. Repeat
points were taken for each run at zero angle of attack following the completion
of each run. In addition_ several configurations were retestedto further
evaluate repeatability as is indicated in the run log presented in Table If. The
tabulated data included in this report, Table III, are estimated to be accurate
within the following values at a Mach number of 0.55.

CN : +-.010 C_ = +- .0003 M = +- OO1v

Cm = 3 .007 Cn = 3 .0004 _ = _ .06 deg

CA = _ .0005 Cy = ± .0014 _ = ! .06 deg

The degree of accuracy quoted here will increase at the higher _esv Mach

number and diminish at the lower test Mach numbers as a result of the change
in dynamic pressure. The plotted data presented herein were machine plotted
and therefore are subject to additional inaccuracies. For detailed analysis,
the attention of the reader is directed to the tabulated results contained in
Table llI.

PRESENTATION OF RESULTS

Table II presents a test log for the data obtained in the Langley High-
Speed 7- by lO-Foot Wind Tunnel. The tabulated results are presented in
Table III.

The figure content is outlined in the following tables:

Figurei

Longitudinal Characteristics
w

Effect of model components ................ 4

Effect of various external store arrangements ........... 5
Control effectiveness of basie,,eo_ation without bombs .... 6
Control effectiveness of basic €_k_tion with six
M-liT bombs.. ........ ; __ • • • 7

\
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Longitudinal Characteristics (Continued)

Control effectiveness of basic configuration with
ten M-117 bombs ........ 8• e Ill ,....e..o.

Summary characteristics .................... 9
Comparison of experimental with estimated results ....... lO

Lateral-Directional Characteristics

Effect of asymmetric bomb arrangements............ ll
Aileron effectiveness of basic configuration with six
M-117 bombs ........... ............. 12

Rudder effectiveness of basic configuration with six
M-II7 bombs • • • 13"''' .,,......eooo.

Effect of vertical _sil and addition of bombs ....... 14
Summary of control characteristics............ 15
Summary characteristics ............... 16

SUMMARY OF RESULTS

The data presented herein represent the results obtained for the 1/12-scale
General Dynamics/Convair A-X model. Power effects and Reynolds number corrections
have not been considered in this report due to the accelerated time schedule
of the USAFA-X studies.

In order to expedite the publication of these data_ the results are
presented without detailed analysis. A few remarks have been presented
concerning static aerodynamic characteristics which are believed to be
significant.

Longitudinal Characteristics

I

The effects of the various model components on the longitudinal aerodynamic
characteristics of the basic configuration at Mach numbers of 0.25 and 0.55 are
shown in figure 4. As mentioned previously in the model section, the canopy of
the General Dynamics/Convair Division proposed A-X airplane is smaller than the
scaled version tested. Figures 4(a) and 4(b) indicate the effects of the
additionof the canopy to the fuselage wing combination. The results indicate
that the addition of the canopy does not significantly affect the static
longitudinal aerodynamic characteristics of the model with the exception of the
nose-up pitching-moment contribution. The addition of the vertical tail_ as
shown in figures 4(c) and 4(d), results in an expected drag rise and a slight
nose down pitching-moment increment. The nose down moment is presumed to be



due to negative pressures induced on the aft fuselage andhorizontal
tail by the vertical-tail thickness induced flow field. The addition of
_he horizontal tail results in an increase in the lift-curve slope and a stable
contribution to the pitching-moment variation with lift coefficient. The static _.

margin, _Cm/_CL , of the complete basic configuration is about 23 percent E
at Mach 0.25 and approximately 21 percent E at a Mach number of 0.55. (See

summary figure 9.)

The effects of several different external store arrangements on the

longitudinal characteristics of the basic configuration at Mach numbers of 0.25
and 0.55 are shown in figure 5- The results indicate that in addition to increasing
the drag at a given lift coefficient, the addition of six M-117 bomb models
(or four M-117 bombs and two auxiliary fuel tankmodels) reduced the lift a_
a given angle of attack with only a small effect on the longitudinal stability.
The addition of the six stores resulted in an increase in the angle of attack,
and a consequent reduction in pitching-moment coefficient_ at zero lift.
Incorporation of the TER's and ten M-117 bomb models with the basic
configuration produces large increases in drag and sizable changes to other
static longitudinal characteristics of the basic configuration. The lift-curve
slope is significantly reduced and the static margin is increased from 23
percent _ _ for the basic configuration_ to about 29 percent _. (The static
margin levels discussed herein are derived by assuming a constant center-of-
gravity location and airplane center-of-gravity shifts due to s_ore loadings
have not been considered.) The angle-of-attack and pitching-moment coefficient
for zero lift is approximately equal to the values indicated for the configuration
without stores. The addition of the alternate landing gear pod arrangement_

(see figur_5(c) and 5(d))_ to the configuration having ten M-117 bombs results
in incremental changes to the longitudinal characteristics which are similar _o

the effects previously noted for the addition of the six of the simulated bombs
to the clean configuration. The effect of the addition of bomb pylons and
individual bomb loadings on the longitudinal characteristics are presented in

figures 5(e) and 5(f) without further discussion.

The longitudinal control effectiveness of the basic configuration, without
stores, at Mach numbers of 0.25, 0.40_ 0.55 and 0.65 is shown in figure 6.
These results indicate the relatively linear variations of lift and moment
characteristics for this configuration at angles of attack below the wing stall

angle. Elevator deflection angles ranging from about 4.0°(interp°lated) to
-5.0° enable the basic configuration to trim over a lift coefficient range

, from 0 to 0.85 at Mach numbers of 0.25, 0.40, and 0.55. The longitudinal
control effectiveness is essentially invariant throughout the Mach number range
investigated as is shown in summary figure 9. The addition of the six M-117

_ bomb models to the underside of the wing reduced the longitudinal control

power by about lO percent. (See figure 7 and summary figure 9.) Incorporation
of the TER arrangement with four additional bombs resulted in further reductions
in the longitudinal control effectiveness of the configuration (figures 8 and 9).

Estimations of the longitudinal characteristics of this concept were
included in the present study and these results are compared with experimental
data in figure i0. It should be noted that the estimates shown for Cmc and



TABLE I _!_

MODEL GEOMETRY

Wing

Area, sq. ft.

Reference ................... 2.985

Wetted ........................... _.570

Volume, cu. ft ................... O.218

Span, in............................. 50.750

Root chord, in...................... ii.300

Tip chord, in...................... 5.650

Aspect Ratio ...................... 6.000

Mean Geometric Chord, in............... 8.789

Quarter Chord Sweepback, deg ................. 4.500

Dihedral (quarter chord), deg ................ 5.000

Incidence, deg

Root .................. 4.000

Tip ...................... i.000

Thickness ratio (percent chord)

Root .............. .............. 18.000

Tip ..................... 15.000

Airfoil Section

Root ............................ 63A-418
Tip ............................ 63A-415

Fuselage

_ Length, in........................ 41.040

Wetted area, Sq. ft................ 3.774

Volume, cu. ft....................... O.403
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The aileron and rudder control results indicated for the configuration
with six M-117 bombs are presented in figures 12 and 13, respectively. The
sideslip characteristics indicated for the basic configuration with and without
vertical tail and the configuration with six M-117 bombs are presented in
figure 14. Summaries of these lateral-directional control effectiveness and
sideslip characteristics are presented as figures 15 and 16, respectively. The
summary of the lateral-directional control effectiveness of the basic
configuration with bombs, figure 15, indicates that the control effectiveness
is essentially the same at Mach numbers of 0.25 and 0.55. Positive deflections
of the rudder were shown to result in sizable positive rolling-moment
coefficients.

The sideslip summary, figure 16, indicates that the basic configuration
(with vertical tail) exhibits about the same degree of positive effective

dihedral,-Cz_ , and static directional stability, Cn_ , with or without the
six M-117 bo_bs under thewing.

This abbreviated lateral-directional study did not indicate any critical
areas in the range of variables investigated insofar as static lateral-directional
stability and controlare concerned.

CONCLUDING REMARKS

A subsonic wind-tunnel investigation has been made in the Langley High-
Speed 7- by 10-Foot Tunnel at Mach numbers ranging from 0.25 to 0.65 on the
unpowered 1/12-scale General Dynamics!Convair Division A-X proposal. The
results indicate that the configuration should provide adequate longitudinal
stability and control. The basic configuration with and without six M-117 bombs
exhibited positive effective dihedral and static directional stability.

lO



CL = 0 for the horizonLal-tail off configuration, as shown in figure 10(a),
were calculated by the method of reference 4 and do not include the effects of
the fuselage or vertical tail. The tail-off experimental data for these
comparisons were determined from tests of the wing-fuselage vertical-tail

combination. In addition, it should also be noted that the estimated Cmo
values for the wing alone have been corrected for the verticaldisplacement _
of the wing quarzer-chord point from the model center-of-gravity location by
utilizing the estSmated wing skin-friction drag and form factor discussed below.
The estimates shown in figure lO(a) for the lift-curve slopes_ CT_ , and static

margin, CmCL , were determined by the method discussed in reference 5 • Herein the

wing-fuselage combinaLion is defined as a flat plate planar area. Reference 5
as also utilized _o compute the isolated horizontal-tail C and center of

cad. The flow field behind the wing fuselage system was calculated by the
method of reference 6 which places the horizontal tail in the theoretical flow
field of the wing fuselage combination. A comparison was made between the
CL_ estimates determined by the methods of references 4 and 6 and for this
isolated case there was essentially no difference.

A review of figure 10(a) indicates that, in general, there is good
agreement between the experimental and estimated results with the exception of
the angle of attack for zero lift, _CL = 0 ' az the higher Mach numbers.

The discussion contained in reference 7 indicates tha_ leading-edge suction
values of about 95 percent can be obtained for Reynolds numbers (based on wing
leading-edge radii) exceeding 20,000. Since the Reynolds number of this

configuration exceeds 20,000 at all of the test conditions_ a leading-edge suction
value of 95 percent was assumed in the drag estimates shown in figures lO(b) and
lO(c). The skin-friction drag indicated on the figure for each condition was

computed by equations taken from reference 8 and the form factors for wing
thickness and body fineness ra_io were estimated by the method of reference 9.
In general, there is good agreement between the estimated and experimental
drag values. The estimates shown for the configuration with six bombs under the
wing are understandably low since the theory does not account for the interferencedrag produced by the stores.

Lateral-Directional Stability and Control Oharacteris_ics

The effect of _wo asymmetric bomb loadings on the lateral-directional

characteristics of the basic configuration at Mach numbers of 0.25 and 0.55 are
shown in figure ll. These results show that only small asymmetries are produced
by the addition of one, or even two, M-II7 bomb models to the right wing panel
of the basic configuration (equivalent of about 2o aileron to trim).

A sizable '_oll-off"might be expected for asymmetric TER loading in view
of the fact tha_ the lift results as discussed previously indicated that

substantial lift increments result in the moderate to high angle-of-attack range
when the TEE M-117 combinations are incorporated.

9
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' _l_TABLE I - CONTINUED

Horizontal Tail

Volume, cu. ft................... O.02_

Span, in........................ 21.500

Aspect ratio .................... 4.500

Root chord, in.................... 6.383

Tip chord, in._ • ................. 3.192
Quarter chord s_eepback, deg ........... 6.500

Incidence, deg ........... O.000

Dihedral angle, deg .......... O.000

Thickness ratio (percent chord) ....... 14.000

Airfoil Section .................... NACAOO14-63

Vertical Tail

Area sq. ft........................ 0.415

Wetted area, sq. ft.................... 0.700

Volume, cu. ft.................... 0.017

Span, in........................ 9.433
Aspect ratio ..................... i.900

Root chord, in. . ..................... 9.000

Tip chord, in................. 3.600

Quarter chord sweepback, deg ............... 30.330
Thickness ratio (percent chord)............. 14.00

Airfoil section .................... NACAO014-63

Pylon for M-If7 Bombs

Reference length, in.................. 3.193

Wetted area, sq. in................ 4.800

Volume, cu. in.................... 800

Pylon for Aux Fuel Tank

Reference length, in.............. 4.4}3

Wetted area, sq. in................. ii.000

Volume, cu. in.................... i.400

M-If7 Bomb
t

Reference length, in................... 7.269

Wetted area, _q. in................. 22.000

Volume, cu. in..................... 6.4

13



TABLE I - CONCLUDED

TER

Reference length, in......... 5.555

Wetted area, sq. in................... 10.5

Volume, cu. in.................... 1.600

_Aux.Fuel Tank

Reference length_ in.................... 14.000

Wetted area, sq. in.................. 65.300

Volume, cu. in....................... 27.000

J

J
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, WIND TUNNEL TEST PROGRAM FOR THE 1/12 SCALE GENERAL DYNAMICS!CONVAIR
t

DIW2SION A-X MODEL IN _ IANGLEY HIGH-SI::NED 7- BY IO-FOOT TINNNL

CONFIGURATION CODE

W ...... Wing

F ...... Fuselage (without canopy)

C ...... Canopy

V ...... Vertical tail

r ...... Rudder

H ...... Horizontal tail

L P ...... AlternatepodAssembliesLandingGear 'A_ "sl .... -_ 4-+ _

S2 ....

s3 ..... _.._

s4 ... _ _._ "

r s_ . . .
J

15



T_ IT-Contin_ea •"_
-.) D

Run Approximate Configuration _, deg _, deg 5e_ deg, 5a, deg 5r, deg

Mach I • "

Complete,CleanConfiguration- LongitudinalControlEffectivenessStudy

i .25 FWCVH Range _ O; 0 0
• i .. . I i ..i .. • .i

._o I I

3 '..55 - • _ ,.
• t ,

} 6 5 I : ' I ' ] '

5 .25 +5.o I ...... 4
6 • ;4O • I i

? .55 I
• , , ,, I "

8 .65 L ....... I "
9 .25 +2.5

_o ;40
• '" ' ' i q' - ' '

ii .55
,., ,, ,| | . _ - , ,

32 .65 ,

13 _25 _ -_.5

14 .4o [
,: - _ __ , . . _ ;, ,; . .

15 .55 I I

16 .65 ' I'

17 .25 -5.o %
. - : ....._....... _ •

18 .4o • .i .

19 .55 ,i i

2o .65 * . _ " _' __
I

i _.....



TABLE II - Continued _-.;'/:si_:._i_i_,I;,_::

Run _pproximate Configuration _, deg I, deg Be, deg 5a, deg 5r, de_ =
Mach

21 * i _.25 FWCVH Range 0 0 0 0

22 *l •55 . ' .... I ....

23 *2 .25

24*2 .55 1

Store Configuratlons - Longitudinal Control Effectiveness Study

25 .25 , FWCVH Range 0 0 0 0
SI

26 ._o
27 .55

28 .65
k

29 .25 +5.0

30 .4o

31 .55

32 .65

33 .25 +2.5

34 .40

35 .55

36 .65
, • , ,

37 .25

38 ;.40
I

39 .55

40 ....,65 1' _ !' V _
, . I

* Repeat Tests * Inverted Runs1 2
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TABLE II . CONTI_B _

Run Approximate Configuration _ deg _ deg 5e_ deg 5a_ deg 5r, deg ,,
Mach

• , ,L,

41 .25 FWCVH Range 0 -5.0 , 0 0
SI

42 .40

43 •55

44 .65 I_

45 .25 FWCV_ -5.0
$2

46 .55

47 .25 -2.5

48 •55 _ 1

49 .25 0 0 0

5o .55 _I _ _ F

Store Configurations Breakdown

51 .25 FWCVH Range 0 0 0 0
P S2

52 @5 5

53 .25 FWCVH I "

s3

54 .55

55 .25 _ FWCVH
--_S4

56 .55 _

I, i,.

_,r"
t.



TABLE II CONTINUED

• Run Approximate Configuration _, deg _, deg 5e, deg !Sa, deg 5r, deg .
• Math

° 58 . •55 FWCVH Range 0 0 0 0

s5 i i
59 ._25 FWCVH

€-I

- _ _6

60 :55 " _ f '- r _ V

: -i Directional-Lateral Control Study .

61 .25 I FWCVE Range 0 0 0 +5

SIL •
! , I •

62 .55 " !

63 .25 +i0 .

64 .55 _ I . ,

65 .25 : FWCVH Range 0 0 -10 0
';_:_, SI "

66 -55 *

67 .25 ••-20

Directional-Lateral Stability Chracteristics

69 .25 FWCVH Approx. Range 0 0 04°

70 .55 Sl_ , , ,_ I

71 •25 FWCVH 0 0 0

73 .25 FWCE 0 0 Off

J
19
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,, ,....... i r

Run Approximate Configuration _, deg _, deg 5e, deg 5a, deg 8r, deg
Mach

...... ....... , " .L ,.......... ....m ,- , i,

Component Breakdown

75 _25 FWCH Range 0 0 0 Off

.,.... ....,...76 I I'"
81 .25 FWC Range 0 Off 0 Off

83 .25 FW 0 Off 0 off

84
...... • "...... ..... r..... '

85 ,25 FWCV Range 0 ,Off 0 0

86 .40
= 1 ...... i • , ' I , , ' ,_ ...... " i , ,_.... r -,, ..........

87 ,55

2O



_i_?_ _©_,_ _

TABLE III

. TABULATED DATA
N

The symbols used on the tabulated displays are defined as follows:

STABILITY AXIS

Mach Mach number

Q Free-Stream Dynamic Pressure, ibs/ft2

Beta Angle of sideslip, deg

Alpha Angle of attack, deg

CL Lift coefficient

CD Drag coefficient

CPM Pitching-moment coefflcient

CRM Rolling-moment coefficient

CYM Yawing-moment coefficient

CSF Side-force coefficient

L!D Lift to drag ratio

BODY AXIS

CNF Normal-force coefficient

CAF Axial-force coefficient

REFERENCE DIMENSIONS
• (used in the reduction of all data)

Area, sq. ft........ 2.985

Span, in......... .. 50.750

Mean _geometricchord, in. 8.789
C
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" -- --_;Atl_ltt_ N A _ A I_ • ** 7 X 10 F T TUNNELS *ill NASA PRELIMINARY i* _'

GROUP 4 OIDNNGll ADED AT 3- Y R iNTERVALS, O E C L A S S [ E I E 0 AFTER 12 Ir R S

HIGH SoEED TUNNEL TEST 790 RUN 2 BALANCE 731 0912|167

STAB[LIT_ AXIS COEFFICIENTS

MACH n BETA ALPHA CL CD _PM CRM CYR CSF [1_

.4_2 214o325 .00 .20 .0778 o0210 .094T .0004 .0006 .0036 3°705

.601 213.973 .(TO -4.3[ --.3159 .0296 .1835 .0005 .0005 .0066 --10.685

.402 21€.431 .00 -3.23 -.2221 .0256 .1631 .0007 .0006 .0040 -8.685
.60! _13.777 .00 -2.11 -.1Z13 °0229 .1399 .0005 .0005 .0042 -5.302
.402 214.144 .00 -.97 -.0237 o0213 .1174 .0005 .0005 .0043 --Io116
.401 213.3_7 .00 .19 .0781 °0209 °0.947 .0006 .0006 .0039 3.,_5
.401 Z13.159 .00 1.33 .1760 .0210 .0725 .0005 .0006 °0040 8.032
.601 Z13_763 .00 2.49 .2779 .0242 .0497 .0003 .O00T .0034 11. SO0
.602 214.040 .00 3.TC .3795 °0279 .0264 .0002 .0007 .0036 13=_25
.401 _13°855 .00 4.87 .4793 .0328 .0034 -.0004 .0007 °0034 14°609
.400 212.92T .00 6.07 .5806 .0393 --.0199 -.0003 .0010 .0028 14eT9|
.602 214o043 .00 7.26 .6781 .0469 -.0420 .0001 .0011 o0018 14.468
.401 213. B_I .00 8.65 .7742 .0556 -.0663 -°0003 .0011 .0016 13.925
.601 213.776 .00 _.60 .8641 .0655 -.0904 --.0003 .0013 .0008 I3.201
.601 213.411 .00 lOoT1 .9508 .075T -.1166 -.0005 .0012 .0009 12.561
.40_ Z:13.2_2 .00 11.8_ 1.0322 .0880 -.1479 -.O01Z .0011 .0008 11._35
.403 214.967 .00 12.96 1.0936 .1014 -.18_4 -.0033 .0008 .00_4 10.786
.401 213.782 .00 14.03 1.1356 .113T -.2205 -.0044 .0003 .0069 9.983
.402 _14°2_6 .00 15.04 1.1691 .1267 -.252T -.0050 -.0000 .0064 9.226
.602 214.459 .00 16.08 1.1849 .1407 -._T56 -.0052 .0001 .0053 8.419
.602 214.0_8 .00 .19 .0800 o0211 .0_8 .0004 .0005 .0043 3.792

BOD_ AXIS COEFFICIENTS

MACH Q, BETA ALPHA CNF CAF CPH CRM CYM CSF

._02 214.325 .00 .20 .0778 .0207 .096T .0006 .0006 .00_6

.401 213.973 .00 -4.31 -.3172 .0058 .1835 .0005 .0005 .0046

._02 216.431 .00 -3.Z3 -.2231 .0130 .1631_ .0007 .0005 .0090

.401 213;7_7 .00 -Z.I1 -_1220 .0186 .139_ .0005 .0005 .00_2
.60Z Z16.144 ..00 --o�T -°0241 .0209 .1_174 .0005 .0005 .00_3
.401 213.39T .00 .1_ .0781 °0206 °0967 .0004 .0006 .003.9
.40l Z'13.859 .00 1.33 .1765 o0178 .0725 .0005 .0006 .0040
.4_1:213.T_3 .00 2._ °2786 ._121 .0497 .0003 .O00T .00_4
.402 214.040 .00 3.70 .3804 .00.33 .0264 .0001 .000S .00._6
.40_ 21_.851 .00 6.8_ .4803 -.0080 .0034 -.0005 .000_ .0034
.400 2"12._27 .00 6.07 .5816 -.0223 -.0199 -.0004 .0009 .0028_
.402 2_14.063 .OO T.26 .678_ -.0392 -.0620 -.0000 - o00'1,1 .0818
.AO:I 213.861 .00 8.45 .,TT38 -. 0587 -.0663 -.0005 .001[ o0016
.4_1 213.7_& .00 9.60 .8626 --.0796 --.0906 -.0005 °_0lZ_ o00C8
.401_13;411 .010 1_.71_ ._680 -.1023 -._166 -.0007 .00;1_ .00_
.40Y_13.242 .00 11.89- 1.0277 -.1266 --.1479 _ -.0014 .0008 .00C_
._03_1_o_67 .00 _2.96 _;-_880 -. 1_3. -.18_4 -; 0034 .0000 .OO_
.40:! 213._82 .00 l_03 1.1285 -._1647 -.2Z05 -.0043- -.0908 .00_9
.60_ _1_.Z96 °0.0 _5.:06 1.1612 -. 1807 -.2527: -. 0048: --.001_- .00_ _
.40Z _1_.45_ .0.0 L&oO_ _.1767 -.1928 -°2756 -.005l --.0013 .0053
.402214.0_8 .00 .I-9 .0800 .0208 .0968 .0006 °0005; .00_3-

_ *: €< _" _X" 10 F T T Ufl NEt; S '*_-*'" * N:A'< S: A

P: R E 1_ I; R:I_ A'-R- ¥

1!



t** NASe _AL **_ 7X]O FT TUNNELS *** NASA PRELIMINARY _

GROUP _ DOW_GR_OED AT 3-YR INTERVALS• DECLASSIFIED AFTER 12 YRS

HIGH _PEFD TUNNEL TEST TgO RUN 1 BALANCE 731 09/21/67

_TABILIT¥ AXIS COEFFICIENTS

MACH 0 BETA ALPHA C1 CO CPM gRM CYM CSF L/D

.251 89.47T .00 .CT .OT71 .0216 °0970 .0008 .0007 .0042 3.561
°251 89.774 .00 -4.09 -.2770 .0278 .182T .0006 .0004 .0061 -9.S75
.251 89.5T8 .00 -3.07 -.1892 .0269 .1608 .0006 .0006 .0060 - --_.586
.252 89.967 .00 -2.03 -.10t6 .0228 .1389 .0006 .0007 .0056 --4.439
.2_1 89.47T .00 -;_ -.0118 .0216 :_ .11_0 .0009 .O00T .0050 _._47
.251 _9.76_ .00 .07 .0797 .0212 - °0962 .0005 - *0007 .0052 3oT68
.2_1 89.767 .00 1;16 .1T2l .0221 .0753 .0004 .0007 .... 0053 _.794
.251 89.669 .00- 2.21 .2636 .0241 .0542 .0003 .0007 .0058 10.920
.'251 89.T_7 .00 3.30 .3515 .02T3 .0331 .000l .0008 _0058 12.E5_
°251 89.669 .00 6.36 .4372 .0311 o0129 .0000 .0008 .0058 14.065
.251 _ 89.376 .00 5.45 .5311 .0364 -°0085 -.0001 .0008 °0055 16.595
.251 89.767 .00 6.55 .6187 .0625 -.0303 -.0002 .0009 o0051 14°572
.251 89.572 .00 7.64 .7087 .04_5 -.0519 -. 0005 .0010 .OOq.8 1_.312
.251 890672 .00 8.T3 07906 .0578 -o0718 -.0004 .0011 .0045 13.689
.251 89.478 .00 _.81 .8763 .0669 -.0949 -.0005 .0012 .0035 13.091
.251 _9.578 .00 10._3 .9626 .0770 -.1196 -.0006 .0013 °0032 12.492
.2_I 89.387 .00 12.00 1.0388 .0877 -*1450 -.0012 .0012 .O03T 11.E60
.251 89.4_6 .00 13.11 1.0989 .0996 -.178T -.0031 .0008 .0063 11o029
.251 89.606 -.00 14.14 1.1426 .lllT -.2086 -.0061 .0005 .0090 10.232
.251 89.528 .00 15.24 1.1747 .1268 -.2615 -.0038 .0002 .0088 9.415
.251 89.475 .00 17.20 1.2240 .1516 -.2920 -.0027 .0004 .0085 8.073
.252 90.061 .00 .08 .0805 .0210 .0967 .0004 °0006 .0069 3.8_6

_00Y AXIS COEFFICIENTS

MaCH 0 BETA ALPHA CNF CAF CPR CRM CYM CSF

.251 89.677 .00 .07 .07T1 .0215 .0970 .0008 .000T .00_2
.251 89.774 .00 -4.09 -.2783 .0080 .1827 °0007 .0003 .OOE!
.251 89.578 .00 -3.0T -.1902 .0148 .1608 .0006 .0005 .00_0
.252 89.967 .00 -2.03 -.1022 .0192 .138_ .0006 .0007 .OOB6
.251 89._7T .00 -.97 -.0122 .0216 .1180 .O00q .O00T .00B0
.251 8_.768 .00 .07 .0797 .0211 .0962 .0005 .000T ;OOE2
.251 89.767 .00 1.16 .1724 .0186 .0753 .0004 .0008 .00E3
.251 89.66_ .00 2.21 .2663 .0140 .0542 .000_ .000T .00_8
.251 89.767 .00 3.30 .3524 .0070 .0331 .0001 .0008 .00_8
*251 89.66_ .00 4.36 .4382 -.0022 .0129 -.0001 .0008 .00_8
.251 89.3?6 .00 5.45 .5321 -.0142 -.0085 -.0002 °0008 .00_
.251 89.767 .00 6.55 .6194 -.0286 -.0303 -.0003 .0009 .0051
.251 89.572 .00 T.6_ .TO88 -.0451 -.0_1_ -.0006 .0009 .0048
.251 89.6?2 .00 8.73 °7900 -.0629 -.0718 -.0006 .0011 °0045
.251 89.478 .00 9.81 .8746 -.0833 -.0949 --.0007 .0011 *00_5
.251. 89.5T8 .00 10.93 .9592 -.1068 -.1194 -.0006 .0012 o00_2
.251 89.387 .00 12.00 1o0839 -.1301 -.1650 -.0014 .0009 .0037
.251 89°4_4 .00 13.1t 1.0923 -.1521 -.1787 -.0032 .0001 .00_3
.251 89.606 .00 1_.16 1o1367 -.1T06 -.2086 -.0041 -.0004 .0090
.251 89.528 .00 15.24 1.1654 -.1883 -.2415 -.003T -.O00T .00E8
.251 89.475 .00 17.20 1.2182 -°2169 -.2920 -.0027 -.0004 .00E5
.Z52 90.061 .00 .08 .0805 .0209 .096T .0004 .0006 .00E9



_ NaS_ 7X10 FT TUNNELS _ NASA PRELIMINARY _

G'R_'P % 3-YR |NTERVALS, DECLASSIFIED aFTER 12 YRS

091_I167

H_GH SPEED TUNNEL TEST 790 RUN 4 BALANCE 731

STABILITY AXIS C_EFFTCEENTS

MACH _ EET_ ALPHA CL C0 CPR CRM CYM CSF LIO

.655 476._16 .00 .36 o0861 °0228 .0915 .0000 oO00T .0037 3. E93
.6_4 476.32_ .00 -2._6 -.1915 .0269 .1442 .0008 .0007 o003_ -7.116
.655 477.517 .00 -1o15 -.0565 .0234 .1182 .0006 .0006 .0037 -2.419
.65_ 477.0_2 .00 -.44 o0115 .0227 .1056 -.0001 .0005 .0041 .50S
.656 476.433 .00 .36 .0838 .022fl .0q16 .0001 .0007 .0041 3.67B
.6_5 477.241 .00 1.OS .1509 .0236 .0779 -.0002 oO00T °0036 6o436
.655 477.647 .00 1._ .226? .0269 .0627 -.0004 .0009 °0029 9.09_
.655 476._4 .00 2._3 .3042 .0271 .0466 -.0005 .0009 .0029 11.221
.6_5 _TT.080 .00 3.37 .3752 .0300 .032B -.0007 o0010 °0027 12.497
o654 _76.271 .00 4.15 o6499 .033q .0177 -oOOlO .0010 .0027 13.274
.656 _76.1_6 .00 4.90 .5288 .0388 .0036 -.0010 .0010 .0024 13.6_1
°654 476.432 .00 .35 .0827 .0229 .0916 .0002 .0007 .00_3 3._1_

BODY AXIS COEFFICIENTS

NACH Q BETA ALPHA CNF C_F EPM CRM C_M CSF

._55 _76._16 .00 .36 .0862 .0222 .0915 .0000 .0007 °0037
.654 476o325 .00 -2.56 -.lgZ5 .0183 .1_2 .O00B .0006 °0037
._55 477.517 .00 -1.15 -.0570 .0222 .1182 .0006 .0006 .00_7
.655 477.0_2 _ .00 -._4 .0113 .0228 .1056 -.0001 °0005 .00_1
o 654 4_6.633 o00 .36 .0839 .0222 .0916 o0001 .0007 .0041
.655 _77.2AI .00 t.05 .X513 .0207 .0779 -.0002 .0007 .0036
._55 47_._4_ .O0 1.83 .22_3 .0177 .0627 -.0004 .0009 .0029
.655 476.9_4 .00 2.63 .3051 o0131 .01r66 --.0006 .0009 .0029
._5 47_.080 °00 3.37 °3763 .0079 .0328 -. 0007 °0009 .0027
.654 476.27.1 °00 -4.15 .4511 .0012 o0177 -.0011 .0009 .0027
.654 4_6.196 .00 4.90 .5301 -.0066 .0036 -.0010 .0010 .002_
.65_ 476.432 .00 .35 .0_28 .:_224 .0_16 .0002 .0007 o00_3

_ •.... - :_ • 7 X tO "F T ;T U Fi N "E -1.- S r'4't "_ N :A S A 1) _'R E ]. '! "H. "1 N A R Y _ t -_



*** NAS_ [n-,_Tnc. AL _*_ 7X10 FT TUNNELS **_ NASA PRELININARY _*_T! _ 12 _.s
G R OU p_ D 0 H f! G R A O ED AT 3- Y R I N T E R V A L S v DECLASSIFIED _ FT E R

HIGH SPEEO TUNNEL TEST 790 RUN 3 BALANCE 731 09121167

--- STABILITY AXIS COEFFICIENTS

MACH 0 BETA ALPH_ EL C0 CP_ ERR CYN .CSF

.$53 368.3S4 .00 .34 .083T .0214 .0_26 .0004 .0006 .002_ 3.910

.552 367.659 .00 -3._1 -.2676 .0281 .1670 .O000 .0006 o0031 -9.518
,5_3 368.58q .00 -2.28 -.1522 .0240 .1428 .0002 .0006 .002_ -6.343
.552 367.117 .09 _1._1 -,0358 .0218 .I176 .0004 .0006 .0027 -1o_67
,552 367.365 .00 .35 .0873 .0216 .0917 .0003 .0006 .0030 4._6_
.552 367.35q .00 1.EO .2001 .0229 .0676 .0003 .O00T .0028 8.743
.553 367.958 .00 2.97 .3228 .0264 .041_ .0002 .0008 o0024 12.238
.552 36T.1_3 .00 4.31 .4411 .0316 .015_ -.O00I .0009 .0022 13.967
.551 366.413 .00 5.60 °5563 .0385 -.0098 -.0003 .0010 .0017 16.465
.SFI _66.335 .00 6.B9 .6668 .0469 -.0353 -.0004 .0012 .0006 16.217
.553 _67.808 .00 8,22 .7770 .0575 -.0666 -.0004 .0013 .0001 13.507
.552 366.q73 .00 9.45 .8756 .06q2 -.0_66 -.0008 .0013 -.0007 12o_58
.552 367.352 .00 10._3 ._666 .0818 -.134_ --.O00T .0013 -.0012 11.821
.552 367.1_5 .00 .34 .0908 .0217 .0_21 .0005 .0006 °0033 4.191

BODY AXIS COEFFICIENTS

HACH Q _ETA ALPHA CNF CAF CPR CR_ CYfl CSF

._53 368.396 .00 .34 .0838 .0209 .0926" .0006 .0006 °0027
.552 367.659 .00 -3.51 -.2685 .0117 o1670 .0001 .0006 .0031
.T53 368.58_ .00 -2.28 -.1530 .OIT9 .1428 .0003 .0006 .0029
.552 367.117 .00 -1.01 -.0362 .0211 .11T6 .0004 .0006 .O02T
._52 367.365 .00 .35 .0876 ,0209 .0917 .0003 .0006 .0030
• T52 367.35_ .00 1.60 .2006 .0173 .0676 .0003 .0007 .0028
.553 36T._SB .00 2.97 .323T .0096 .0616 .0001 .0008 .O02A
._52 367.183 .00 6.31 .4422 -.0016 .0154 -.0002 .0009 .0022
.551 _66.413 .00 5.60 .5573 -.0160 -.0098 -.0004 .0010 .0017
.551 _66.335 .00 6.89 .6676 -.0333 -.0353 -.0005 .0011 .06_
._53 367.808 .00 8.22 .7770 -.0541 -.0644 -.0006 .0012 .0001
.552 366.973 .00 _.65 .8748 -.0755 -.0966 -.0010 .0011 -.O0_T
._52 367.352 .00 10.63 o9645 -.0979 -.1364 -.0009 .0011 -.0012
._52 367.195 .00 .36 .0909 .0211 .0921 .0005 .0006 ,0033

C 0_ _* • T X 10 F T TUNNELS * ** NASA PRELIMINARY _ s



*** NASA *** TXlO FT TUNNELS *** NAS_ PRELIMINARY ***

GRPUP • - DOWNGRIUED _T 3-YR INTERVALS, DECLASSIFIED AFTER lZ YRS

HIGH SPEED TUNNEL TEST 790 RUN 6 BALANCE 731 0912]/67

STABILITY AXIS COEFFICIENTS

NACH O BETA ALPH_ CL CO CPM CRM CYN CSF LtU

.60t _14.242 mOO ._I .1104 .0206 -.0656 -.0001 .0002 °0009 5.366

.401 213._C8 .DO -4.28 -.2Tq3 .0258 .O_k6 .0001 -.0000 .0015 -IO°E14

.402 216.432 .00 -3.23 -.1879 .0227 .0226 .0002 .OOO0 ,0011 -8.266
.401 214.245 .00 -2.12 -.0901 .0209 -.0008 .0000 .0000 .0OO8 -6.316
.401 2t6.150 ,00 --.R8 .0089 .O2OO -.0231 -.OOO1 °DO01 .0006 .444
.401 2!4. D55 .DO .22 .1151 .0205 -.0464 .0001 .0002 -.0000 5.616

-.0680 -.0002 .0002 .0001 9.410.401 216.241 .00 1.33 .2100 .0223
.402 214.426 .DO 2.51 .3121 .0253 -.0908 -.000s .0003 -°0002 12.321

-.1138 -.ODD6 .0003 -.0002 13.884.401 214.0_6 .00 3.71 .4165 .0299
.401 _13.q_3 .DO 4.89 .5184 .0355 -.1367 -.0004 .DO05 -.0005 14._92

-.1581 -.O008 .0006 -.0013 14.416.401 213.9_8 .DO 6.08 .6161 .0426
.401 213.7@7 .OO 7.27 .T118 .0509 -.1812 -.0009 .O00T -.0016 13.972
.401 213.8A6 .OO 8.42 .8062 .0604 -.2038 -.0011 .0008 -.0026 13.346
.401 213.9RT .OO q.60 .8981 .OTO9 -.22TT -.0010 .0009 -.0032 12.668
.401 ?14.Oc;O .DO 10.73 .9858 .0823 -.2533 -.0012 .OOO9 -.0037 11.977
.401 2!4.200 .DO 11.90 1.0676 .OqSO -.2828 -.0015 °0008 -.0032 11o238
.402 214. E14 .oo 12.98 1.1222 .1081 -.3191 -.0038 .0004 .OOOO 10.383
.401 214.000 .00 14._7 1.1690 .1215 -.34T1 -.OOSO -.0001 °0026 9°622
.401 214.2_1 .DO °21 .1142 .0205 --.0455 -.DO01 .0002 -.ODD0 5°576

BOOY AXIS COEFFICIENTS

NBCH Q BETA ALPHA CNF CAF CPN CR_ CY_ CSF

.AOE 214.262 ,DO ,21 .'1105 .0202 -,0456 -, 0001 .0002 ,OO{_

.401 213.50_ °OO -_,28 -, 2804 , OOt_9 ,o446 .0001 -, OOO0 ,0015

.402 214.432 ,DO -3.23 -°1888 ,0121 ,0226 °0002 -°DO00 ,O01I

.601 216,245 .DO -2,12 -,0908 ,OlT5 -.0008 .0DO0 .0000 °06_B

.401 214,150 °0O -,98 ,0085 ,0202 --,0231 -;0001 .0001 °O0C6
-.,0466 ,0001 ,O00Z --°0BOO

.40_ 214,O55 .DO ,22 .11'52 _0201
°401 214,241 .OO 1,33 ,2104 ;O174 -.O680 -,O002 ,OOO2 °00CI
,402 2 16,626 .DO 2,51 ,3128 .0116 -,0908 -,0005 ,0003 -°00¢2
,401 216.056 ,DO 3,T1 °4155 ,0030 -,1138 -,0006 ,0003 -,00_2
,401 213,9_3 .,iOO 4,8q ,5194 -,0088 -,136T -°0004 ,0004 -,OOC5
.401 213,96_ .DO 6.08 ,6150 --,0226 " -,1581 -,0008 ,0005 --,0OI3
,401 213.78_ ,DO T,27 ,T123 --,03R5 -,1812 -,0009 ,0006. -°0016
,401 213,886 .OO 8,42 ,8061 -,0583 -.2038 -,0012 ,O00T -,0026

•..401 213,qET ,OO 9,60 ,89TO -,0798 -,22T7 -,0012 ,0008 -,00_2
,40:1Zl4_.O_O ,00 10,73 ,q835 --,t026 -°2533 -°0014 °O00T -°0037

..401 214.200 .OO 11.90" 1,0638 --.1272 -;2828 --,0016 °0005 --°00_2
.402 214°514 ;DO 12,98 1, K172 --,1466 -°31_1 -,0038 --,0004 ,OOCO
_401 2"14,000 ,OO 14°07 1, I627 --.,1662 -,'3471 -,0049 -°0013 ,0024
o:40t 21_,24t -00 ,ZI ,1142 .0201 -,0#55 -,OOO1 °0002 -,00€0



_t_ NAS__J 7XlO FT TUNNELS _* NASA PRELIMINARY _s4
GROUP 4 OOWN_RACEO AT 3--YR ]_TERVALSy DECLASSIFIEO AFTER 12 _R5

HIGH SPEFO TUNNEL TEST TqO RUN _ BALANCE 731 09121151

.... ; "STABELTTY AXZS COEFFZCTENTS

eoo*e ".. •

NACH ..... o BETA ALPFA CL CD CPN " CRM CYM CSF L/O

.2_0 B9.281 .00 .12 .116[ .0210 --.0666 --.0001 °0002 .0002 5.636

.250 8q.1P6 .00 -4.03 -.240q .0248 .0406 .0002 .0001 .0010 -9.705

.250 Bq. 088 .00 -3.01 -.1552 .0227 .0190 -.0000 .0002 .0005 -6.E38

.?51 89.478 .00 -1.97 -.0652 o0212 -.0033 -.0002 00002 .0000 -3.081

.2 50 88.9_9 .00 -.93 .0221 .0205 -.0240 -.0001 .0002 .0001 1.078

.2_I 89.574 .00 .13 .1127 .0210 -.0453 -.0002 .0003 -.0001 5.368
,251 59.769 .00 1.19 .2057 .0226 -.0667 -.0002 .0004 -.0008 9.096
.250 88._B8 .00 2.2_ .2925 .0252 -.0871 -.0005 :.0003 -.0000 110623
.250 89.281 .00 3.35 .3862 °0287 -.1090 -.0004 .0004 -.0006 13.673
.250 88.891 .00 4.40 .47C0 .0332 -.1290 -.0007 ".0005 --.0013 16,169
.250 89.281 .00 5.5_ .5615 .0387 -.150B -.0008 .0005 --.0013 "14.495
.251 8q.478 .00 6.61 o6513 .0458 -.1720 -.0010 .0007 -o0013 14o236
.251 89.675 .00 7.72 °7603 .0536 -.193B -.O00q .0008 --.0019 13.B23
.250 89.188 .00 B.80 .8236 o0619 -.2141 -.0010 .0009 -.0026 13.2q5
.250 89.288 .00 g._O ._068 .0713 -.2351 -.0013 .0010 -.0029 _12.713
• 751 89.487 .00 10.q9 .990B .0821 -.2582 --.0017 .0010 -.0036 12.067
.751 89.4_1 .00 12.07 1.0690 .0q34 -.2846 -.0020 .0008 --.0035 11.450
.250 89.207 .00 13.20 1.1280 .1051 -.3164 -.0033 .0007 -.0004 10.732
.250 89.025 .00 14.22 1°16q0 .1167 -.3391 -.0046 .0002 .0015 10.019
.251 89.337 .00 15.32 1.2063 .1301 -.3633 -.0043 -.0000 .0016 9.270
.751 89.651 .00 16.32 1.2246 .1421 -.3826 -.0038 .0001 .0011 8.616
.251 89.383 .00 17.27 1.2456 .1560 -._051 -.0031 .0004 -.0002 T.983
.251 89.476 .00 .12 .1088 .0209 -.0453 -.0005 .0003 -.0016 5.213

BODY AXTS COEFFTCTENTS

MACH Q BETA ALPHA CNF CAF CPM CRR CYM CSF

.250 89.281 .00 .12 .1141 .0207 -.0_i46 -. 0001 .0002 .0002
.250 89.186 .OO -6.03 -.2621 .0078 .0404 .0002 .0001 .0010
.250 89.088 .00 -3.01 -. 1562 .0145 .OlqO -°0000 .0002 .00C5
.251 89.478 .00 -1.97 -.065 (j .0189 -.0033 -.0002 .0002 .0000
.250 88.989 .00 -.93 .0218 .0208 -.0260 -.0001 .0002 .00¢1
.251 89.574 .00 .13 .1127 .0207 --.0453 -.0002 °0003 -.00C1
,251 B9.76c_ .00 1.19 .2061 .0183 -.0667 -.0002 .000/+ -.OOlOB
.250 8B. _88 .00 2.26 .2933 .0136 -.0877 -. 0005 • 0002 -.0000
.250 89.281 .00 3.35 .3872 .0060 -.1090 -. 0004 .0006 -.0006
.250 88° BcJ1 .00 4.40 .4710 -o 0030 -.1290 -.0007 °0004 -.0013
.750 89.281 .00 5.50 °5625 -.0153 -.150B -. 0008 .0004 -o0013
.25] 89.478 .00 6.61 .6521 -* 02c15 -,lT20 -.0010 .0006 -.0013
.251 8q.675 .00 7.72 .7_06 -. 0464 -.193B -.0010 .0006 -.O01q
.250 89.188 .00 8.80 .8231 -.0647 -°216] -.0011 .O00T -°0026
.250 8€_°288 .00 9,q0 .90_2 -. 0855 --.2351 -.0015 .0007 -.002_
.251 8_.48/ .00 10.99 .9879 -. 1083 -.2582 -.0018 .0006 -.00=6
.251 89o491 .00 12.07 1. 0644 -. 1321 -.2846 -, 0021 .0004 -.00_,5
.250 Bq.2C / .00 !3.20 1.11216 -. 1550 -.3166 -.003_ -o0001 -°OOCq
.250 89°025 .00 14.22 14161] -. 1738 -.3391 -. 00@5 -°0009 .0015
.251 89.337 .00 15.32 1.1970 -° 192q -.3633 -. 0042 -.0011 .0016
.251 89.651 .00 16.32 1.2143 -. 2076 -.3826" -.0037 -.0009 .0011
.251 89.383 .00 17.27 1.2348 -. 2206 --.6051 -.0031 -.0006 -.00C2
.251 80.476 .°00 .12 _.10BB °0206 --°0453 -.0005 .0003 -o0016

_$ • • 7 X 10 F T TUNNELS • • • NASA P R E L I R I N A R _r $ _ _



# _', • F,I A S E • _' • T X 10 F T TUNNELS s * * NASA PRELIMINARY s _

_, R 0 U P z_ AT 3 - Y R INTERVALS, DECLASSIFIED _ F I E R 12 _R S

HIGH SPEED TUNNEL TEST TgO BUN 8 BALANCE T3I 09121167

STABILITY AXIS COEFFICIENTS

MACH 0 BETA ALPHA CL CO CPM CRN CYM CSF LID

.655 477.833 .00 .27 o-1048 .021B -o0518 -.0009 .0003 .0004 4o812
°655 _78,505 .00 _2.67 -.1765 .0237 .0010 -°0001 .0000 °0012 -7.443
°655 47B.816 .00 -l.28 -.0421 .0213 -.0240 --.0004 .0001 .0008 -1o9_4
.655 478. L_3 .00 -._3 .0256 .0211 -,O?SB -.0006 .0003 °0005 1.21_
.6_5 _TT.gI5 .00 .28 .1046 .0218 -.0511 -.0009 .0003 °0005 4.798
.654 47T. SR3 .00 .gq .175B °0230 -.0655 -.0011 .0003 .0003 7o641
.6_5 478,4q0 .00 1.78 °2522 .0251 -°0800 -.0010 .0004 -°0003 10o060
.654 4T7.521 .00 2._3 °3237 .0277 -°Oq4l -,0014 .0005 --.0003 1|.681
•654 477.689 .00 3°28 .395T °0312 -.1078 -.0013 °0006 -°O00B 12.694
• 654 _TT;536 .00 4.04 .4689 .0353 -.1222 -.0015 .0006 --.OOOB [3.285
.655 478.772 .00 6.79 .5639 .0406 -.1379 -.O0lT .0006 -°0008 13.398
• 6F5 _7T.9_6 . .00 .28 .lOb4 .0218 -o0518 -°O0lO .0003 °0002 4.883

BODY AXIS COEFFICIENTS

MACH € BETA ALPHA CNF CAF CPH CR_ C_F CSF

._55 477.833 .00 .IT o1049 .0213 -.0518 -.0009 .0003 .0004

.655 478.505 .00 -2.6? -.IT?4 .0t55 .0010 -.0001 .0000 o0012
.655 4T8.816 .00 -1.28 -.0426 °0204 -.OZ40 -.0004 °0001 °OOtB
.655 478.153 .00 -.53 .0254 .0214 -°0358 -.0006 .0003 .00[_
o_55 _77.915 .00 .28 .104T .0213 -.0511 -.0009 .0003 °000_
°654 47T.5_3 .00 .gq .1761 .0200 -°0655 -.OOIl .0003 .0003
.65_ 478.4_0 .00 1.78 .2528 .OlTZ -.0800 -. 0010 .0004 -o0003
._54 _77.521 .00 2.53 ._246 .0134 -.0941 -.0014 .0004 -°00_3
._54 477.689 oOO 3.28 .3968 .0085 -°1078 -.0014 .0005 -°00_8
.654 477.536 .00 4.04 ._701 .0022 -.1222 -.0015 .0005 -.O0_B
°_55 4?8.772 .00 4.79 .5453 -.0050 -.13T_ -.O01T °0004 -°00_8
._55 477.q_6 .00 .28 .1065 .0213 -.05t8 -.0010 °0003 .0002

• _._ 7 X 10 .F T TUNNELS = ,I, _= NASA PR E t I N I N A R V t =



,,, ,As rlnr ...... _r_ 7 X 10 P T TUNNELS t _ s NASA P R E L I _ I N AR Y #* _

GROUP • O 0 M NG R J n E D AT 3 -_ R T N T E R V AL $ _ 0 ECL A S S ; F I E 0 AFTER 12 _R S

HTC-H SPEED TUNNEL TEST Tqo RUN ? BALANCE 73t Oq/21167

-" STAB[LTT_ AXlS_C_EFFICIENTS . . • .

fiACH C BETA JLPVA CL CO CPR ERR CYR CSF LIO

.553 369.t5! .09 .BT .1121 °0209 -.0484 " -°0003 .0002 .OOOT B036_

.5_3 369.ET_ .00 -3°5T -*2_16 .02_ °0268 -.0002 .0000 .0014 -q.qte

.$54 36_.T35 .00 -2°36 -.1303 .0215 .O02B -.0002 .0000 .0012 -6.©_q

.S_2 36B.4_3 .00 -1.11 -.014_ .0203 -.0215 -.0003 .0001 .0008 -.T15

.552 368.$51 o00 .BT .1120 .OZO_ -.0483 -.O00S .0002 .0006 5.350
.554 _69._23 .00 I.56 .231B .023_ -.0743 -.0005 .0003 .0001 9°924
.5_2 368.552 .00 2._3 .3548 .0277 -°0999 -.0006 .0004 -.0001 12.809
.$52 3_B.301 .00 4.25 .4735 .0340 -.1233 -.O00T .0004 -.0003 13.q46
.5_2 367.903 .00 5.56 .B885 .0_15 -o1489 -.0006 .0006 -.0008 14.13T
.BS3 368.833 .00 6.07 .7006 .0311 -.17_2 -.O00q .0007 -.O01q 130715
.5_3 368._35 .00 8.1_ .8090 .06Z3 -.Z031 -.O00B .0009 --.0027 12.9q0
.552 367.5_1 .00 9.40 .q06_ .0744 -.2339 -.0009 .OOIO -°0041 |Ze|OQ
.5_Z 368.316 .00 I0._7 .9991 .QOT7 -°2690 -.0007 °OOlO -.0049 11.378
.554 3T9.6_6 .09 .26 ._t24 .0209 -.0482 -.0002 oOOOZ °0007 5.381



_A A - I n F Iv _r T A ! *** 7 X I0 F T TUNNELS e* * NASA PRELIMINARY _" _" _

GROUP I-+ - D n W N G R A D ED AT 3- _ R INTERVALS, D E C L A S S I F I E D AFTER 12 "t R S

HIGH SPEFO TUNNEL TEST 790 RUN q BALANCE 731 09121167

- STABILITY AXIS COEFFICIENTS

MAEH o BETA ALPFA CL CD CPM CRN CYR CSF LID

.252 90.359 .00 .C7 .0813 .0214 .0291 .0006 .0009 .0003 3.79_
,252 90.267 ,00 -6,10 -,2753 .0278 .1148 .0007 .QOO5 .0010 -9.919
• 2_2 90.558 .00 -3.07 --.1869 .0267 ,0929 .0008 .0006 .0010 -7.578
.252 90.557 ,00 -2,02 -.0957 .0226 .0706 ,0007 .0007 .0008 -6.232
• 2_2 90.6;3 .00 -.98 -.0096 .0216 .0498 .0007 .0007 .0004 --.645
.253 90,_45 .DO .08 .n820 .0214 .0287 .0004 .0007 .0003 3.870
,253 90._44 .00 1.16 .17.19 ,0223 .OOTB ,0005 °0008 -.0002 T.715
.253 90._44 .00 2.19 ,2577 ,0263 -.0124 .0003 .0009 .0000 10.586
.252 90.5_2 ,no 3,28 o3517 ,0274 -.0362 .000_ .0009 -,0n02 12.820
.252 90.260 .00 4.34 .4372 .0313 -.0540 .0003 .0009 -.0006 13.957
.252 90.161 .00 5.43 .5280 .0363 -.0757 -.0001 .0010 -.0011 14.563

-.0968 .0001 .0011 -.0012 1_.511.252 90.1_2 ,00 6.54 .6154 ,0424
.252 90.260 " .00 7.61 .7001 .0692 -.1176 --.000! .0012 --o0015 14.239

.05T6 -.1387 --.0003 .0012 -.0022 13._4_,252 90.458 .00 8.72 .7858
.252 90.557 .OO 9._4 .8722 .0616 -.1613 -.0006 .0012 -.0028 13.101
.252 90.365 .00 10.93 .9567 .0769 -.1848 -.0009 .0013 -.0026 12.437
.252 90.667 .OO 12.01 1.0334 .0878 -.2119 -.0013 .0012 -.0020 II.TT_
.252 90.677 .00 13.16 1.0929 .0997 -.2445 -.0031 .OOO9 -.0003 10.968
.252 90.2c_ .00 14.1T 1.1600 .1111 -.2707 --.0041 .ODD6 .0017 10.257
.2_3 90.8_8 .00 15.27 1.1777 .1264 -.3003 -.0036 .0003 .0022 9o66T
.253 90._19 .00 16.2_ 1.1975 o1366 -.3235 -.0030 .0006 .0016 8._82
,252 90.248 .00 17.23 1.2245 ,1509 -.3692 -,0024 .0006 .0005 8.117
.252 90.457 .00 .09 o0812 .0214 .O2TT .0006 .0008 -,0000 3.802

BOnY AXIS COEFFICIENTS

_ACH Q BETA ALPHA CNF CAF CP_ CR_ CYH CSF

.252 90.359 .00 .07 .0816 .0213 .0291 .0006 .0009 .0003

.252 90.267 .00 -4.10 -.2766 .0080 .11_1 .0007 .OOO5 .0010

.252 90.558 .00 -3.0? -.1880 .0146 o0_29 .0008 .0006 .0010

.252 90.557 .on -2.02 -.096_ .0192 .0T04 .000? .000T o00_8

.252 90.653 .00 -.98 -.0100 .0216 .0698 ,0008 .0007 .00_4

.253 90.945 .00 .08 .0828 .0213 .0287 .000_ °0007 .0003

.253 00.964 .OO 1.14 .1723 .0189 .0078 .0005 .0008 -.0002

.253 90.964 .00 2.19 .258& .01_5 -.0126 .0003 .0009 °0000

.252 90.552 .00 3.29 .3526 °0073 --.0342 .0003 .0009 --.0002

.252 90.260 .OO 6.36 .6383 --.0018 -o0S60 .0003 .0010 --o00_6

.252 90.161 .00 5.43 .5290 -.0139 -.0757 -.0001 .0010 -.0011

.252 90.162 .00 6.54 .6161 -°0279 -.0968 -°0000 .0011 --.0012

.252 90.260 .00 ?.61 .7003 -.04_0 -o1176 -. 0002 .0012 --.001_

.252 90.458 .00 8.72 ,7852 --.0622 -o1382 -.0004 .O0tZ -°0022

.252 90.557 .00 9.84 .8704 -.0834 -.t613 -.0008 ;0011 -.0028

.252 90.365 .00 10.93 .9536 -.1058 -.1868 -.0011 o0011 -.0026

.252 90.66? .00 12.01 1.0286 -o1290 -.2119 -.0015 .0G09 -.0020
.252 90.477 .00 13.16 1.0864 -.1513 -.2465 -°0032 .0002 --°0003
.252 _0.296 .00 14.17 1.1319 " -.1T12 -.2707 -.0041 -.0006 .DOLT
.253 90.8_8 .OO 15.27 1.1682 -.1899 -.3003 -.0035 -.0006 .0022
.253 90.919 .00 16.25 1.1870 -.2041 -°3235 -.0030 -.0005 .0019
.252 90.748 .00 17.23 1.2133 -.2183 -.34_2 -.0025 -.0001 .00_5
.252 90.457 .DO .09 .0812 .0212 .0277 .0006 .0008 -.00C0

_. ;'_.. -,. . .,,. : ,.

" - : ....... _' C 7 X LO F T T U N N E LS: _._" N _-,S n F R E L I R I _ A R Y *** : :



G R 0 U D _ D 0 W _ D _ D _ T _- Y R I N T _ R V A L S t 0 E C L J S S I F I E 0 _ F T E R I Z YR S

HI'GH S_'EFD TUNNEL TEST 7q0 RUN I0 BALANCE "731 O_/_;1J:67

_.'.V ST_BIJLI¥:Y_I::S C_EFFICIENTS

•MACH :o B_A J_LPl-_A EL [D CPf4 C_RM [YM :_USF ;L'[D

o40IL 2-I4_6_1 .,00 ,'1"6 .,0838 °0200 ..O_BIL ,0008 _000:7 -_O001) 6o:01_9
._01 .?:14,6_8 ,00 -_,33 _o3092 ..0_87 .,I;]_T9 -0006 ,0004 ,,_001_6 -I.OoTS.?
.#02 _1-_o_21 ..00 --_:.20 -.21:84 °02_1 .0gT0 .:0007 _."0009 .00"11 -8.}13
.:_02 ?t5. O0_ .O0 - Z,_F'_ -.1:187 .'0224 ,. 0_#_ ,.000_ ;0005" -°000_ --5_302
°,402 2_5;OC5 _00 --L°03 -.O2-1-3 :_OZ09 _o_0521" °0007 ./0(_06 .;0005 -:1o_(_9
.402 2 _5. Q_2 .:0_ .1'5 .._82_ .0208 .0_8_ .0006. _00_6 .000'2 3° ':¢J'l'lff -"
w402 ?15, 0R3 .00 1.28 °1_07 °021R °006'5 °0002 ° 0"(_07 -,_000_ 8 °23:I
._02 215.:OR1 _00 2°&5 .28!16 .024R _.0155 .0001 °'000 B -- .'000:IL 1t._99
.60I 2_ 4.6126 .O0 3°-6_ ,_829 .02'_B -. 0390 .0000 °O008 --.0005 13.5_
.401 21_. 4_%1 .00 4.P.2 .48_12 .0333 --. 0.611 -.0002 .° 0008 - J0003 14.493
.401 2_-4.'255 .00 6.03 .58_5 .'0397 _. 0842 .-00OIL _070I0 - °0008 I_° _/29
.602 .21_. 9_q o00 7°2_ .6BOB °0_5 -. l:OT3 -.000_ ,,;0011 -,°001_8 1_.32T
.:4_012.16.0q7 .00 8;38 .7:762 .-0561 -.1302 -,000€ .00,Z2 --.002.1 13.J_05
°_01 2.]-_°Be)9 .'00 _-_ °_6-]7 .0663 --.I5_6 --°0005 _001_ --&0026 ]._.OBO
o4"OIL?.I:4.R 50 °00 ILO°'6.._ °9520 °0770 -.1807 --o0:009 °00 IL2 --,,;0024 _.2°_'($0
.Z&Ol?I_,_'576 °00 11_83 1°0_'50 °_0096 -,ZIBO --oOOl_" °001l --°001_ 11o _'1
°40_ _l_o 888 ,;00 12.9_ I°0015 °102_ -°_485 -°00_4 °0008 °0006 _0°-678
•WOI Z }_..649 .00 14° 0,I 1.13_'5 .I150 -.?,799 -.00_.3 °0009 .0026 9._09
,402 214.:_gl .00 15,00 I.,1699 ,_IL2_7_ -o] 0"62 --°004,6 ,0001 _OOZ_ 9,1-86
.4"02 _1"4.g09 .00 X1] .0820 J0209 ._0295 .000_ .0007 ,. 000 2 3.93_

.BODY AM'IS _f)_FFIC_NTS

,M-ACH _Q _E_ ,_LPHA £NF _-A4= CPM CRM CY_ CSF

._01 2_]_._6"_/ _0'0 .16 _08_8 °,0_0_ o028!1 dO008 ._000T .00_0

°:_0_ :21"9 o 00_ _OO ---2_°_:6 --,°:_,]_6 .°'017T9 ,,.'0T4"l "oO00"8 .#0005 o_0"0"C6
._02 21_5.L0_5 ._0'0 --_:1_O_ --.:02_:7 _.:0_05 o052,1 °0007 .0006 ..O_C5
° 40:2. 2,1_5._O02 _;O0 °1:5 ;'O8:_8 ,°:02,06 .02-86 °'O00_ ;000,6 °OOC2
.,40.2 2)1:5-._0_ .0.0 1o2-_ _,18,1_ .C179 .0065 °0002 .000T -- °:O0,_
.40:2 ..21_5. O_1 ._00 ,Z.'€5 ._62_ . _1:24 -_01_5 ,; 0000 .000:8 - .:000:!
._0,1 2_I_o 626 ;[0.0 _L°66 .3839 °00_9 -o 039_ -20000 °O008 _o:00,(-5
• "_0l 2_1_%..:66,1 ,_.00 "._o'82 . _842 _. !00?&," _. 06"I-I _. O003 _0008 --°00(3
°-WOIL 2TL.:4.Z55 ,_0 ,6.03 .585_ -- o_0219 --;0842 -_0_00 ,.i0010 ---.'0 O(r8
.:60.2 2 14-9_DS ,.O0 _22 .68_1-2 _.'038_ -.:1073 -._ 000_ .0011 -.O0:18
o4wO_21-_._0?,'t °DO '8_38 °773:9 _°;0573 ---°1302 --..(_00_6 ,.'00_1 --.'00_I
&4D'l :2 !ILB_BSg .;0D :_Q55 ..;E'66_, -.. 0_'86 -. 15_6 -_:l_O0_ JO0_l_ -.:00_26
. r40,1:2'1-4 _.'559 _;00 "t'0.:6_/ " _;'_494 "-_ l:O0_5 _°_07 --.00]3 ,,_00l'0 -;O0 2_
_;_O_1 ?r]_'_t--R _:6 .O0 :1_°*83 _'03]_0 "_°;I'_14"_ --o21:30 --wO0!lB" -.'0008 --'°'0_J!17

._9,1-2_,_I._.,6_,,9,#00 IL4wO'_ "I.].3.2_8 --_;_1'6_t -.:2'799 -_.0043 -.ooo_r °0026



BODY AXIS COEFFICIENTS

MA_H _ BETA &LPHA CNF CAF CPH CRM C@_ CSF

.654 677.353 .00 .24 .0826 .0217 .0251 -.0002 .0006 .00C7

.E54 _77.342 .00 -2.67 --.1_53 .016_ .0782 °0007 .0005 .0014

._56 479.772 .00 -Z.O1 -.1307 .01_2 .0656 .0004 .0005 .0010

._56 _79..761 .00 -1.30 -.0624 o0210 .05_5 .0001 .0006 .0010

.656 _T_._25 .00 -.56 .O05B .0219 .0400 -.0002 .0006 .0010

._55 _78,.6_7 .00 .23 .0844 .0217 .0248 -.0002 .0006 °0010
.0203 .0112 -.000_ .0007 .O0_W.65_ _77".g56 .00 .9_ .15.35

.6_6 _7_,502 .00 1.75 .2355 .0174 -.0050 --;0005 .0008 .0003

.656 47R.423 .00 2.52 .30R3 .013# -.0196 --.O00S .0009 -.O01P,,O

.656_T9.997 .00 3.26 .3821 .0083 -°0334 --.0007 .0008 .0001

.655 _79.026 .00 4.03 .4546 .0019 -.04-r9 -.0010 .0008 .00_1

.E55 #7_.953 ,00 4.BO .5329 -. 0057 -.0625 --. 0014 .0007 .00_1

._55 _70.329 .00 5.50 .601_ --,0129 --.0784 --.0013 -0009 --.00_4

.655 47B,7-02 .00 - 6.'07 ._43 --.0177 - -.1038 -.0012 .0011 -.0016
.0217 :.02_7 -.0001 .0006 .0013.656 _79,.423 .00 .Z3 .0871

. .._,_- •



_k * _, N A S _k • 7 X lO F T TUNNEL S _k _k* NASA pRELIMINARY s* =

n R 0 U P 4 DOWNGRADED A T 3 -Y R I N T E R V A L S _, D E C I A S S I F I E D AFTER 12 ¥R S

HIGH %PEFD TUNNEL TEST 790 RUN 11 BALANCE 731 0e/21/67

STABILITY AXIS COEFFICIENTS

MACH O BETA ALPHA CL CO CPM CRM C_M DSF LID

.552 368.568 .00 .23 .e845 .0210 .0Z76 .0005 .0006 .0006 6.023

.552 367.9_7 .00 -_.58 -.2620 .0268 .lOOT .0002 .0005 .O00q -9.779
• 553 368. q29 .OO -2.38 -.151| .0231 .0770 .0006 .0005 .0007 -6.542

°553 369.349 .00 -l.lO -.C341 .0212 .0523 .0004 .0005 .0007 -1._10
.552 368.313 .00 .21 .0868 .0211 .0276 .0004 .0005 .0010 4._27
.553 36q.25_ .00 1.51 .2016 .0228 .0024 .0004 .0008 .0002 8.855
.553 _68._10 .00 2._8 .3252 .0264 -.0236 .0000 .O00q -.0006 12.302
.5_3 _6_.8_2 .00 6.22 .6442 .0320 -.0492 -.0002 .0010 -.0007 13.844
.553 _6q. IB] .00 5._2 °5602 .0390 -.0741 -.0006 .0011 -.001I 14e34_
._53 362.3T9 .00 6.21 .6729 .0477 -.3006 -.0006 .0012 --o0020 14.05_
.554 _70.23T .00 8.13 .7804 .0586 -.1294 -.0006 .0014 -.0031 13.31B
.5_3 _9.323 .00 9.36 .878q .0706 -.1625 -.O00g .0014 -.0032 12.453

.553 36q.5_9 .00 1_.51 .2656 .8835 -.2021 -.O00T .0013 -.0027 11.560

._3 369.610 o00 .21 .0881 .0212 .0274 .0004 .0006 .0010 4.162

BODY AXIS COEFFICIENTS

MACH Q BETA _LPHA CNF CAF CPM ERR CUR CSF

.5_2 368.568 o00 .23 .0846 .0207 .0276 .0005 .0006 .00C6

._52 _67.9_7 ._0 -3.58 -.2631 .0104 .lOOT .0002 .0005 .OOG_

.=53 368.92q .00 --2.38 -.1519 .0168 .OTTO .0004 .0005 .00_

._53 369°349 .00 -1.10 -.0345 .D205 .0523 .0004 °0005 .00(7

._52 368.3 13 .00 .21 .0849 . 0207 .0276 . 0004 .0005 o0010

.553 369.253 .00 1.51 .2021 .0175 .0024 .0006 .0008 .00C2
-.0236 -.0000 .0009 --.O0_q.553 368.qi0 .00 2.88 .3260 °0101

.Y53 3_9. E_2 .00 4.22 .4452 -. 0008 -.0492 -.0002 .0010 --.00_

._53 36_.181 o00 5.52 .5612 -oC150 -.0741 -,0007 .0010 --.0011

.553 369.359 .00 6.81 °6737 -.0324 -.1006 -.0007 .0012 --.0020

.554 370.237 .00 8.13 .7806 -.05_3 -.1294 -.0008 o0013 -o00_1

.553 36_.323 .00 9.36 .8783 -.0733 -.1625 -.0011 .C01Z -.0039
°553 36_.53q .00 10.51 .9643 --.0939 -.2021 -.0009 .0012 -.0027
._53 369.610 .00 .21 .0882 .0209 .0274 .0006 .0006 .0010

............ _.* • • 7 X 10 P T T UN'NE-L S * ** N A S E P R E L I 1_ I N _ R Y _ _ *

__?_';_--



._ _ N p. ,_ s * 7 X 10 F 1 TUNNELS * • _,, NASA PRELIMINARY _" * *

G _t 0 U P 4 D 0 H N G R A O AT 3 - Y R I N T E R V A L S t DECLASSIFIED AFTER 112 _ R S

HIGH SDEFO TUNNEL TEST TgO RUN 16 BALANCE 731 09/21/67

STABILITY AXIS CUEFFIC]ENTS

_ACH 0 BETA ALPHA CL CO CPM CR_ C_N C_F L/D

.401 214.64_ .00 .2_ .02BI .0_23 .1-504 -.0003 .0006 .0010 lo2SB

.3@9 _12.8€_ t .00 -4.2_ -.3630 .0323 .2371 -.0002 .0002 .O02S -11_22_
o401 214._51 .00 -_.I_ -.268_ .0280 .2162 -.0003 °0002 o0024 -9.5_1
.402 21_.11B .00 -2.04 -.LTC5 .0249 .tg52 -o000_ .0003 .0021 -6.8_1
.401 216.3_3 .00 -._2 -.072_ .0230 .1730 -.0007 .0003 .001_ -_.15I
.401 214.1_4 .00 .23 .0261 .0223 .l_OB -.000_ o000_ .001_ 1.170
.401 21_.3_8 .00 1.38 .1313 .022_ .1268 .0000 .0006 .0010 5._23
.401 _16.738 .00 2.55 .2318 .0_48 .10_1 -°0002 .0007 °0004 9o36_
.401 _14.458 .00 3._ °3346 .0280 .0815 -.0002 .0007 .0005 11._62
.401 214.2_2 .00 4._6 .4349 .0325 .0584 -.0005 .0008 -.0000 13.382
.400 Z1_.623 .00 _.14 .535T .0383 .0359 -.0006 .0009 -.0007 13._E5
.401 214°180 .00 7.33 ._36_ °0454 .0125 --.0005 .0010 --.0007 14.027
.401 214.555 .00 8.53 .7347 *0539 -.0109 -.0OO4 .001t -.0016 13.631
.601 21_o669 .00 _o68 .8252 .0632 -.0349 -.0006 .0012 --.0020 13.05_
._01 21_°476 .00 10;83 .9156 .C736 -.0610 -.0006 .0012 --.0023 12.632
.401 214.5_ *00 12.00 ._9_3 °0856 -°0907 -.0012 .001| -°0026 11o669
.#01 214.432 .00 13.05 1.0517 .0_76 -.1314 m'O03_ *0007 *0011 10.772
.401 216.473 *00 16.'1_ 1.1026 °IllO --.1698 --00046 .0002 °0035 9.933
.401 216*242 .00 15.16 1.1340 01231 --°2025 --.0048 .0000 .003_ 9.212
.401 214.648 .00 °26 .0314 .0223 .1490 --*0003 .0005 .0012 1.407

BOD_ AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAF CPfl CRM _YR CSF

.401 2,14._4B °00 .2_ °0282 .022_ .1_04 -.0003 .0006 .0_10

.399 212.B_ .00 -6.25 -.366'3 .0054 .23_1 -.0002 .0002 _002_
o401 2"14. T5.1 .OD -3.15 -.26q6 °0132 .2162 -.0003 .0002 .0024
_402 215.118 .00 -2.0_ -oi712 o0188 .1952 -.0005 .0003 °002:1
..4Ol 214o3_3 .00 -°_2 -.0730 .0Z19 .,1730 -.0007 ;0004 °0018
°_01 21_.184 °00 -.23 .0262 .0222 ._508 -;0005 °0005 .0013
°_] 214._6_ _00 _1.38 o1318 _0198 °I268 .0000 .0006 °OOlO

.401 214°_B °0_ 2.55 °2_2_ .01_4 .1041 -.0003 .0007 .00C4
.40.1 2-1_4._5_ °00 3°_5 .3357 .0060 .0815 --.0002 .0007 .00_5
.6_1 214.272 .00 _°94 .4360 -.0050 .0586 -.0"005 .0008 .o00_0
_40"0213.623 .00 6°14 .'5366 -o0192 .°0359 -°0007 .OOOB -°O0_?
*_01 21:4.!80 .00 7.33 .63_0 --.0362 o0125 --;0006 .0009 --°0007
_40-1 2_14_555 .00 8.:5_ ._3_3 -.'055_ --._Oq -.0005 .'0011 --.00_6
.ze01 2_.4_R ;00 _._8 .8239 -.0764 -.0349 --.0008 .0011 --.0020
.401 214;'4T6 .00 1_°83- _9128 --. 0997 -.061_ _.000"8 .0011 --°0023
_40_ 2:1_-.584 .00 12.00 ._968 --.-1240 -.0907 --.'0014 ._008 -. 0024
*:401 _'1_. 4_ 2 .00 .13 _05 _1.0_60 -. I_23 -°_1314 -.0035 --°0001 *0_11
.:401 2]_.473 _.00 142_ 1o0956 -._61 8 _o1_98 -.:0065 -°0009 *'003_
er40:l _'F4.242 °00 _5°:1_" 10'12_1 --.;I'77 I --.2025 --°0047 -- °0012 °0035
._6_1 21_*64B °00 .'-26 .0_1_ ,.022-_ °1_90 _.0003 _0005 ° O012



** _ _ A * * • 7 X 10 F T TUNNEL S _ _ • NASA p R E L I _ I N A R Y _ _

GROUP 4 0 0 W _ G _ A D E 0 AT 3- Y R INTERVALS, DECLAssIFIED AFTER I 2 yR S

HI_ • "-- BALANCE T31 0912 116TSPEED TUNNEL TEST 790 RUN 13

..... STABILITY AXIS COEFFICIENTS

NACH O 8FTA ALPHA CL CO CPN CRN CYN CSF LID

.250 8q.1_2 .00 .12 .0328 .0226 .1509 -.0001 .OCOT .0009 1.44_

.?50 8g.690 .00 -6o05 -.3212 .0310 .2343 .0004 °0006 .0016 -10o3T2

.2_1 8q.6_4 .00 -3.02 -o2361 .02TS .2150 °0003 .0005 o002_ --8o5T7

.2_1 89._76 .00 -1.99 -.lSOS .0252 .1q36 -.0001 .0006 .0012 --5o_7_

.2_1 Bq.q74 .00 -._ -.060q .0236 .1716 . .0000 .0006 .0010 -2.202
.2_1 89.680 .00 .12 .0307 .0226 .1500 .0002 .O00T .0008 1_-396
.251 Rq.77T .00 1.18 .119q °0229 .1296 -°0000 .0007 .0013 5.227
.251 89.874 .00 2.25 .2085 °0265 .108B -.0000 .0009 .0003 8.506
.251 8q.q71 .00 3.33 .2989 .0269 .0875 -.0000 .0008 .0001 11.128
.2_1 8q.678 .00 6.40 .3847 .0303 .0665 -.0001 .0009 -.0001 12.717
.251 89°6T7 .00 5.4_ .4T66 °0345 .0459 -.O003 o0010 -.0005 13o73T
.25] 89.677 °00 6.58 .5635 o0399 .0264 -.0003 .OOLO --°0009 14o136
.251 89.873 .00 7.TO .6529 .066T .0026 -.0005 .0010 -.000_ 13o_TR
o251 8g.777 .00 8.Tq .T406 .0_67 -.0193 -°0004 o0012 -o0013 13o6T1
.251 89.777 o00 9.8? .8268 .0623 -.0610 -.0008 .0012 -.0020 13.24_
.2_1 8_.877 .00 11o02 .9190 °0726 -.0643 -.O00T °0013 -°0029 12.662
.251 89.879 .00 12.05 ._924 .O819 -.0902 -.0012 .0012 -.0021 12.118
.251 89.7_0 .00 13.1_ 1.0565 .Og30 -.1248 -°0034 oO00T o0010 11.335
.251 89.6C8 .00 L4.21 1.0977 .I066 -.1574 -.00_2 °0005 .0038 10.51&
.750 8_.33_ .00 15.31 1.1310 .1170 -.19_5 -. 0064 .0001 .0043 9.666
.250 89.1_9 .00 16.3| 1.1625 .1306 -.2239 -.0037 .0001 .0038 8.91_
.2_9 88.7qi .00 1_.28 1.1826 .1437 -.2516 -.0029 °0006 .0026 8.231
.252 90.266 .00 .1_ .C295 °0225 .1488 .0001 °0007 .0006 1.30_

800¥ AXES COEFFICIENTS

MACH Q OET;S ALPHA CNF CAF CPM CR]" CY_ CSF

.250 Bg. 1"92 °00 .12 °0328 .0226 .1509 -.O001 .O00T .00_q

.250 89.490 .00 -4.05 -.322/: .0082 .2343 .0004 .0004 .0016

.251 80.684 .00 -3.02 -. 2372 .0150 .2150 .0003 .0005 °0025

.251 89.qT6 .00 -1.99 -.1512 o0199 .1R34 -°0000 .0006 o0012

.251 8'9.9"/4 .00 -.96 -.0612 .0226 .1716 .0000 .0006 °0010

.251 89.680 .00 .12 .0307 .0226 .1500 .0002 .0007 .00(8

.251 8"9.77T .00 1.18 .1203 .0205 .1296 -.O000 .O00T .0013

.251 8"9.8"/_ .00 2.25 -209 _J .0163 .1088 -. 0000 .0009 .00('3
• 251 89.9-/1 .00 3.33 . 299_1 . 00"95 .0875 -.0001 .0008 .00C1
.251 8"9.678 °00 4.60 .385q .0007 .0665 --°0002 .000"9 -o0001
.251 89.67"/ .00 5.69 .475T -.0110 .0459 -.0004 .0009 -o 0005
.251 89.677 .00 6.58 .5642 -.025.0 .0246 -.0004 .0010 --. 0009
.251 89.873 .00 7.70 .6531. -°041l .0026 -.0007 .0009 -. 00(_
.251 89.777 .00 8.79 .7600 -. 0596 -.0193 -.0005 .0012 -.0013
.251 8"9.7"/7 .00 9.87 .8230 -. 0800 -.0410 -.0010 .0010 -.0020
.251 89.8"/7 o00 11.02 °9156 -. 10_3 -.0643 -°000"9 .0012 -.002_
.251 8c).8"/q .00 12.05 .g873 -o1270 -.0902 -. 0016 .0010 -.0021
.251 8"9.7"90 .00 13.16 1.0475 -. 16"94 -.1248 -°0035 -.000! o0010
.251 80 ._,08 .00 14.21 1.0892 -. 1681 -.157/* -. 0042 -.0006 °0038
.250 89.336 .00 15.31 1.1211 -. 1855 -.1945 -. 0063 --.0011 o00_3
.250 8_.159 .00 16.31 1.1516 -.2012 -°2239 -°0036 -o0009 °O03g
.269 8B.7_1 .00 17.28 l.lTll --. 2138 -.2514 -. 0029 -.0005 °0026
.252 90.266 .00 .14 .0295 .0225 .1488 .O001 °0007 °0006

';lllilm_---,_'-"
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• _ NASA _** 7XIO FT TUNN'ELS _* NASA PRELIMINARY *_

G R _ U o _ A T 3 - Y R I N T E R V A L S • 0 E C L A S S I F I E D A F T E R I 2 _ R S

HIGH SPEFD TUNNEL TEST 7_0 RUN 16 BALANCE 731 0_12:116_

STABILITY AXIS COEFFICIENTS

M_CH _ BFTA _LPHA CL CD CPM CRN CYR CSF L/Q

_656 479.g18 o00 .46 .0392 °0239 .149Z --°0007 .0005, o0011 [o640
.656 480.1_8 .00 -2o_1 -.2302 .0287 .1981 .0004 .0004 o0015 -8.012
.656 480.526 .00 -1.7C -.1638 .0264 .1876 -.0002 .0004, .001_ -bo_195
.656 480.184 .00 -1.01 -.0999 .0249 .1762 --.0004 .0004 .001.6 -6..006
.655 479.276 .00 -°27 -.0314 .0240 .1631 -.0007 ,O00S .0012 -1.305
.655 479.265 .00 .43 .0371 .0239 .1501 -.0007 .000_ .0012 1.554
.655 470.514 .00 1.20 .1136 .0244 .1344 -.O00T °0005 .0010 4°_50
.656 479._24 .00 2.05 ,1965 .0259 .1183 -.0006 .0006 .0006 7.598
.656 480.661 .00 2.82 ..2723 .0281 .1037 --.0009 .OOO7 .0002 9.89_
.657 _80o910 .00 3.5_ .3460 .0308 .0893 --.0009 .0007 -o0001 11.23_
.656 480o511 .00 6.34 .4222 .0346 .0748 -.0013 .0007 -.0002 12o193
.656 480.119 .00 5.12 .4995 .0396 .0589 -.0013 .0008 --.BOO3 12._22
.656 &T�.q87 .00 5.77 .5553 .0447 .0412 -.0010 .0010 -.0011 12.423
.656 _7_.8_3 .00 _.37 ..5943 .0502 .0155 --.0010 .0011 --.0021 11,839
.656 _79.681 .00 .47 .040_ .0240 .1492 -.O00& .0005 .0013 l. T07

BODY AXIS COEFFICIENTS

_C.H Q BETA ALPHA CNF CAF CPN CRR CYR CSF

_5_ 47_.,918 .00 .46 .0394 .0236 ,_492 -.0007 .000_ .0011
_656 @80.138 .00 -2.41 --o2312 .0190 .1981 .O004 .000_ ._015
._56 _80.526 .00 -t.70 --.1645 .0216 .1876 -.0002 .000_ .0014
o65_ 480,184 .00 --1.0"1 -.1003 .0232 .1762 -.0004 .0004 .O01e
_6554"79.276 .00 -.27 -.O315 .0239 °1631 --.O007 .0005 .0012
_55 _9,2_5 .00 .43 .03_2 .0236 .150Y -.O_07 .0005 .0012
._55 479.514 .00 [°20 .1140 .,0220 .1344 -.000,'7 .0005 o0010
._6 47%924 .00 2.05" .1973 .O188 .1183 -.O006 .0006 o00_
.656 480°66] .00 2,82 .2733 .0I_6 ,1037 --.0009 .0007 .00_2
._57 480.91.0 .00 _.5_ .3472 .0092 .0893 -.O_09 .0007 _OO_1
,_56 480.511 ;00 #.36 .6236 .0026 .07_8 -.001_ .O00& -°00©2
.6_6 _80.,_1R .00 5.12. .5010 "-.0051 °0589 -,0013 .0007 -,00_"3
._56 _'TR_9'87 .00 5.77 .5569 -.0113 o0412 -.OO11 .00OO "_0011
o 656 4_9:.873 .0_ 6.37 .596L -.0160 .0155 -.0011. ..0010 --.0021
._56, 47_'._8_1 .00 .4,7 .0411 .B237 .14_2 -.O006 .0005 ..0gl_

_. _. wr 7X 10 F T TUNNELS _r_ _ N A S_A FE'EL I R t N _ R Y ttt



_As_l_i__r_ TXZO F1 TUNNELS _ NASA PREL[BINARY _

GRDUp_ DO_N_RAOE_ AT 3-YR INTERVALS, DECLASSIFIED JETER 12 _RS

HIGH SPEED TUNNEL TEST 7_0 PUN 15 BALANCE 731 09121/67

..... STABILI;_ _X[S COEFFICIENTS

MACH 0 BETA ALPHA CL CO CPM CRH CYR CSF L/O

• _52 368.7_3 .00 .60 .0383 .0227 .1698 -.0001 .0006 .0018 1.689
.551 367.877 .00 -3.3q -.3049 .0300 .2196 .0003 .0003 .0020 -10.171
._3 369.5e3 .00 -2.19 -.1937 .025_ .1_83 .0002 °0003 .0019 -7.692
.553 369.402 .00 -._1 -.0773 .0234 .1762 .0000 °0003 .0017 -3.302
.fi52 369.05] .00 ._7 .0389 .0227 .169_ -.0004 .0006 o0015 1°718
.553 369.5_2 .00 1.70 .160& o0238 .12_0 -.0001 °0005 .0013 6.]6_
.553 369.g_2 .00 3.08 .2853 .026_ .0_73 -.0003 °0007 .0006 10o602
.5_2 369.136 °00 _o_ .6060 °0318 o0713 -.0005 .0007 .000_ lZ.75_
.552 369.0_1 .00 5.73 .5207 .0383 .0_6_ -.0006 .0009 -.0007 13._
• f!_2 368._2T .00 7.0_ .6353 .066_ .0201 -.0000 .0011 --.001_ I_.66E
.553 36q.260 .00 8.38 .7_78 .0567 -.0088 -.000_ .0013 -.0026 13.180
,552 _68.839 .00 _._1 .8_37 .0681 -.030_ -.0007 .0012 .---.0037 12.38_
.552 369.0_7 .00 10o81 .9378 .0810 -.0762 -.0007 .0012 .-°0065 11._82
.552 368.620 .00 .39 .0393 .0228 .1501 -.0001 .0004 o0015 1.72_

BODY _X;S COEFFICXENTS

BACH Q EETA ALPHA CN_ CAF CP_ CR_ CY_ C_E

._52 3_8.T_3 ,00 °40 .0386 .0226 .16_8 -.0001 .000% .0018

.551 367.877 .00 -3.3q -.3061 o0119 .2196 .0003 .000_ °0020

._53 _69.583 ,00 -2.19 -.1_65 .018_ .1983 .O00Z ._003 *001_

._53 36_._02 .00 -oDt -oO_T6 .0222 .1762 .0000 .0003 .0©17

._52 369.051 .00 o37 .0391 .0226 .1_96 -.000_ .000_ .001_
.553 36q.562 .00 1.70 .1612 .0190 .12_0 -.0001 .0005 o0013
._53 369.9_2 .00 3.08 .2863 .0116 .0973 -°0003 .0007 .00_
°552 _69.136 °00 _._6 °_072 .0003 o0713 -.0006 .0007 °00_
.552 369.051 .00 5.T3 .5218 -o0139 .0_6_ -.0007 .0009 -.00C7
.552 368.627 .00 7.0_ .6361 -.0318 .0201 -.0002 .0011 --.0014
._3 369,260 °00 8°38 .7679 -.0528 -°0088 -°0006 .0012 -.0026
.T52 368.839 °00 9.61 .8430 -.0737 -.0396 -°0009 .0011 --°O0_T
.5_2 36_.067 .00 10.81 .9360 -. 0963 -.0762 -°0009 .0011 -.0045
.552 368.620 .00 .39 .039_ .0225 .1501 -.0001 .000_ .0015

. ,__:"
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* • • N _..-A" _-.- ' : ** T X 10 F T TUNNELS • * * N A'S A PR:ELI IqI NA'RY '* _*

G R'_U;_ F_.,-:"-_ " _3 0 W N G R A O E O AT 3- Y R INTERVALS, DECLASSIFIED AFTER I Z _ R S

HIGH SoEEC TUNNFL TEST 790 RUN 18 BALANCE 731 09/21/67

STABILITY AXIS COEFFICIENTS

MACH O BETA ALPHA CL CO CPM CRM CYM CSF LFD

.402 214.141 .00 .26 .0057 .0237 .2092 -.0003 .0007 .0006 .262

.602 715._24 .00 -4.25 -.37_4 °0350 .2904 --.0000 .0003 °0023 -10.850

.402 215._04 .00 -3.16 -.28_9 .0304 .2713 -.0001 .0003 .0021 -9.460

.402 715.C35 .00 -2.05 -.1R25 .0270 .2527 -.000_ ,0004 .0014 -7.130

.402 215.3_9 .00 -._2 -.0961 °0247 .23t9 -.0004 °0005 .0009 -3o815

.402 214.q34 .00 .24 .0049 .0237 .2097 -.0002 .0006 °0006 °208
.402 21#.8_9 .00 1.38 .1062 °0260 .1871 -.0002 .0007 °0003 4°434
.402 21_.116 .00 2.55 °2070 .0254 .:16_-5 -.0002 °0007 .0002 8.1_7
.402 214.929 .00 3.78 .3136 .02_4 .1414 -.0000 .0008 -°0001 11.055
.402 715.299 .00 4.95 .4136 .0326 .1190 -.0002 °0009 -.0007 12.693
.402 215.021 ..00 6.1_ .5128 .0380 .0961 -.0003 .0009 -.OOlO 13.505
.402 215.2C8 .00 7.34 .Bl3T .0467 .0723 -.0003 .0011 -o0017 13.725
.402 _15.489 .00 8._2 .7092 .0527 .0491 -.0005 .0012 -.0021 13.469
.402 215.400 .00 _.69 .8044 o0618 .0268 -°0002 .0013 -°0028 13.019
.402 _15.502 .00 10.8_ .8903 .0717 -.0009 -.0004 .0013 --.0031 12.413
.402 215.12_+ .00 12.00 .9756 .0834 --.0319 -.0012 .0011 -.0026 11.702
.402 215.270 .00 13.06 1.0306 .0953 -.0755 -.003_ .0007 .0008 IO.EI2
.402 215.125 .00 14°15 1.0798 o1083 -.1143 -.0043 .0003 °0027 9.973
.402 216._35 .00 .28 .0082 .0237 .2090 -.0002 .0007 .0004 .348

BODY AXIS COEFFICIENTS

RACH 0 BETA ALPHA CNF CAF CPR CRM CYN CSF

.602 214°841 .00 .26 .0050 .0237 .2092 --.0003 .0007 .0006

.402 215.324 .00 --4.25 --.3809 .0068 .2904 -°0000 .0003 .0023

.402 215,504 .O0 -3.16 -.2881 .0t45 .2713 -.0001 .0003 .00El

.402 215.035 °00 -2.05 --.1933 .0201 °2527 --.0004 .000_ .0014

.402 215.309 .00 --.92 -.0945 .0232 .2319 -.0006 .0006 .08C9

.402 2_4°_36 .00 .2_ .0050 .0236 .2097 --.0002 .0006 .00(_6

.402 216.83_ .O0 1.38 .1067 .O214 .1871 -.0002 .0007 o00C3

.60,2 215.116 °00 2.55 .2079 .0162 o1645 -°0002 .0007 °00_2

._02 214.92_ .00 3.78 .3167 _0076 .1416 -.0001 .0008 -.00_1

.'_2 21_.29g .00 4.95 .6146 -.0032 .1190 -.0003 .0009 -°0CC7

.402 215.O_1 .00 6.15 .5138 -.0171 .0961 -.O004 °0009 -.0010
.602 215°_0_ °00 7.34 *_1_2 --.O3_0 .0723 -°0005 .0010 -°001_
.402 215.48_ .O0 8.52 .7090 -.0529 .0491 _.0007 °0011 -.0021
.402 215._00 _00 9.69 .8030 -.0745 °0248 -.0004 °0012 --°0028
-._02 215.502 °00 10°_3 .8876 -.0967 -.0009 -.0006 .0012 -°00El
.402 215°144 .00 12o00 .9712 -.1212 -.0319 -_O01_ .0008 -°0026
._02 215.27_ .00 13o06 1.0250 -.1399 -.0755 -.0035 -.0000 .00_
.402 215.125 °_0 16,15 1°:072_ --. 1588 -o1163 -.0042 -,0007 .0027
.402 216°935 o_O °28 .0083 .0236 .2090 -.0002 °0007 .OOt.._

_' X 10 F T TUNNELS _ ,1_"_ _1A _S A PR E L I R I;N AR Y _ $ wI,



€€e NASA _lm''- |_.*_* 7XIO FT TUNNELS _#_ NAS_ PRELIMINARY _

GROUP 4 DOWNGRADED AT 3-_R INTERVALSt DECLASSIFIED AFTER 12 YRS

HIG_'_PEFD TUNNEL TEST T90 RUN 17 BALANCE T31 09121167

--- STABILITY AXIS COEFFICIENTS

MACH 0 BETA ALPHA CL CD CPP CRN CYN CSF LID

.25| 89.879 .00 .09 .0036 .0245 .2105 -.0002 .0008 --o0001 .146

.251 89.6_q .00 -4.07 -.349T .0338 .2909 .0001 .0006 .0010 -10.360

.2_1 89.786 .DO -3.04 -.2570 .0302 .270T .0003 .0007 .0002 -8.510

.251 89.980 .00 -2.00 -.1735 .0277 .2515 .0001 .OOOT .o00q -6.25]

.2_1 BO.B81 .00 -._5 -.0B3_ .025T .2300 .0002 .0007 -.0001 -3.226
.25] 89.879 .00 .09 .0076 .0246 .2096 .0002 .0008 -.0002 .307
.2_! 89.878 .00 1.15 °0957 .0246 .1895 -.0004 .0010 -.0012 3.924
.251 89.77Q .00 2.22 .185T .0255 .1689 .O00l .0010 -o0013 T.284
.2_1 89.778 .00 3.31 °2774 .0273 .1481 .0002 .0010 -.0010 10.144
.251 89.778 .00 4.37 .3642 .0305 .1281 -.0001 .001] -.0011 11.938
.251 89.777 .00 5.47 .4520 .0345 .lOT8 -.0002 .0010 -.0013 13.098
.251 89.777 .00 6.57 .543T .0398 .0849 -.0001 .0011 -.0018 13.662
.251 89. T77 .00 7.66 .6306 .0458 .0637 -.0003 .0012 -.0020 13.781
.251 89.680 .00 8.76 .T193 .0529 .0616 -.0003 .0013 -.O02T 13o_90
.2_1 89.682 .00 9.83 .800_ .0610 .0192 -,0009 .0013 -.0034 13.128
.2_1 89.487 .00 10.97 .8918 .0706 -.O04T -.O00T .0014 -.0034 12.673
.250 89.393 .00 12.05 .9666 .0799 -.0305 -.0012 .0013 -°0035 12.098
.250 89.303 .00 13.15 1.0282 .0908 -.0647 -°0030 .0008 --.0010 11.347
.251 89.510 .00 14.21 1.0807 .1025 -.0999 -.0042 °0005 .0030 10.544
o251 89.626 .00 15.30 1.1180 .1153 -.1385 -.0061 °0002 .0036 9,696
.251 89.647 .00 16.29 1.1477 .1283 -.1725 -.0035 .0002 .OO3O 8.943
.251 89.866 .DO 17o27 1.1667 .1417 -.2021 -.O02T .0003 .0017 8.232
.251 89.683 .00 .12 .0025 °0242 .2092 -.0001 .0009 .0002 o105

BODY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAF CPH CRE C_ CSF

.251 8_.879 .00 .09 .0036 .02_5 .2105 -°0002 .0008 --.00_1

.251 89.689 .00 -6.07 --.3511 .0089 .2909 .0002 .0005 .0010

.251 89.786 .00 -3.04 --.2581 .0165 .270T .0003 .O00T .00C2

.251 89.980 .00 -2.00 -.1763 .021T .25l_ .0002 .0007 .00C4

.251 89.881 .00 -.95 -.0834 .0243 .2300 .0002 .0DOT --.00C1

.251 89.879 .00 .09 .OOT6 .0245 °2096 .0002 °0008 --.00C2

.251 89.878 .DO 1.15 .0961 °0224 .1895 -.0004 .0010 -.0012
o251 89.779 .DO 2.22 .1865 .0183 .1689 .O00I .OOll -o0013
.251 89.TT8 .00 3.31 .2785 .0113 .1681 .0001 .0010 -.0010
.251 89.778 .00 4.37 .3656 .O02T .1281 -°0002 .0011 -.0011
.251 8_.TTT .00 5.47 .4532 -.008T .I078 -.0003 .0010 -.0013
.251 89.777 .00 6.57 .5466 -.0226 .0849 -.0002 .0010 --.0018
.251 89.777 .00 T.66 .6309 -.0387 .063T -.0006 .O01Z -°0020
.251 89.680 .OO 8.76 .718B -.0572 .0616 --.0005 o0012 -°0027
.251 89.682 .00 9.83 .79_9 -.0766 .0192 -.0011 o0011 -.0034
.251 89°48T .00 10.97 .8886 -.I005 -.O04T -.0010 .0012 --o00_4
.250 89.393 .00 12.05 .9616 -.IZ3_ -°0305 -.0014 .0010 -.003_
.250 89.303 .00 13.15 1.0213 -.1456 -°0647 -o0031 .0001 -.0010
.251 89.510 .00 14.21 1.0722 -.1658 -.0999 -.0042 -.0005 .00_0
.251 8_.626 .00 15.30 1.1082 -.1835 -.1385 -.0040 -.0009 .0036
.251 89.647 .00 16.29 1.1369 -.1986 -.1725 -.0034 -.0008 .0030

-- .251 89.866 .00 17.27 1.15_4 -.2108 -.2021 -.0027 -°0005 .0017
.251 89.683 .00 .12 .0026 .0242 .2092 -.OOO1 °0009 eO0_2

_.__._._._
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G R '_ U P 4 00W _ G P A D E 0 AT 3 - Y R I N T E R V A L S t O E C L A S S I F ] E D AFTER 12 ¥ R S

HIGH SPEED TUNNEL TEST 790 RUN 20 BALANCE 731 09/21167

STABILITY AXIS COEFFICIENTS

MACH 0 BETA ALPHA CL CO CPM CRM CYM CSF LIC

.654 478.C34 .00 .55 .0222 .0255 .2086 --.0006 .0006 .0005 ._74
.654 478.0C9 .00 -2.30 -.2474 .0311 .2568 .0001 .0004 .0013 --7_957

.655 478.976 .00 -1.61 -.!780 .0292 .2465 .0001 .0004 .0012 --6.199

.656 480.182 .00 -.94 -.1137 .0271 °2353 -.0002 .0004 .0013" --4.196

.655 478.876 .00 -.22 -.0507. .0260 .2235 -.0006 .0006 ,0007 --1.95B

.6_ 478.1_2 .00 .56 .02.26 .0255 .2088 -.OOOB .0006 .O00T .887

.6_5 478.110 .00 1.27 .0934 .0258 .1950 -.0008 .0006 ,0007 3.619

.655 478.277 .00 2.0_ .1754 .026_ .1787 -.0005 .0007 .0001 b.520

.654 478.114 .GO 2.88 .2512 .0287 .1637 -.0007 .0007 -.0000 8.751

.655 478.3_q .00 3.63 .3245 .0313 .1496 -.0009 .0008 -.0004 10.355

.655 478.857 .00 6.40 .4021 .0348 .1348 -.0011 .0008 -.0005 II.550

.655 478.627 .00 _._0 .4858 .0399 .119g -.0012 .0008 -.0006 12.15_

.655 478.741 .00 5._1 .5537 .0459 .1027 -.0012 ,0010 -.0014 12o051

.6_5 47B._15 .00 6.46 .5927 .0508 .0772 -.0010 .OO14 -,0042 11o5T1

.655 478.1_2 .00 ._2 .0223 .0256 .2089 -.0004 .0007 .0005 .870

BODY AXIS COEFFICIENTS

MACH C BETA ALPHA CNF CAF CPM CRR CV_ CSF

.654 478.034 .00 .55 .0225 . 0253 .2086 -.0006 .0006 .0005

._54 _78.0_9 .00 -2.30 -.2484 .0211 .2568 .0002 .0004 .001_
._55 478.976 .00 -1..51 -.1787 .0237 .Z465 .0001 .0006 .0012
.6_6 480.182 .00 -.94 --. 1141 .0252 .2353 --. 0001 .0006 .0013
.655 478.856 .00 -.22 -.0508 .0258 .2235 -.0005 .0006 .O0_T
.655 478.192 .00 .54 .0228 .0253 .2088 -.0008 .0005 .0007
.655 478.110 .00 1.27 °0939 .0237 .1950 -.0008 .0006 .00_7
._55 47B.277 .OO 2.09 .1753 .0205 .1787 --.0005 .O00T .00Cl
._54 478,114 .00 2.88 .2_23 .0161 .1637 -.0008 .0007 -.O000
.655 478.369 .OO 3.53 .3258 .0108 .1494 -..0009 ,0007 --.0004
._55 _28,857 .00 4.40 .4035 .0038 .1368 --.0012 .0007 -.0095
.655 _78.627 .OG 5.20 .4873 -.0043 .1199 -.0013 .0007 -.0005
.E55 478.741 .00 5.91 .5554 --.0113 .1027 -.0013 .0009 -.0016
• 6fi5 _78,3_5 ,00 6.46 .5964 -.0162 .0772 -.O01I ,0013 --.00_2
.65f! 47"8.192 .00 .52 .0225 .0254 .2089 -.0004 °0006 .0005

F ...... * * T X 10 F T T U N N :E L S • .* * N A S A P R E L I _ I N A R Y :1, _



m S A P R E L I M I N A R Y

GROUP 4 D O W N G:R A O E O AT 3 - _ R INTERVALS',, DECLASSIFIED AFTER 1 2 Y R S

HIGH SPEFD TUNNFL TEST 790 RUN 19 BALANCE 731 09121167

STABILITY AXIS COEFFICIENTS

MACH _ BETA ALPHA CL CD CPM CRH CYB CSF LID

°553 369.5_4 .00 .45 o0167 .0261 .20_5 -.OOO5 .0006 ,OOO7 ._94
._53 370°r_4 .OO -3°38 --,3277 °0325 .2753 -.0003 ,0003 .0020 -10o09_
.554 371.0_4 .00 -2.16 -,21_2 .0280 .2564 -.0001 .DO04 ,0015 --7o716
.553 370.2C6 .00 -°B9 -o1002 ,0251 .2336 -.0006 .0004 .OOI1 -3.987
.5_3 369.250 .00 .41 .0151 °0261 ,2094 -.0003 .0006 .0007 .626
._53 36g.Alq .DO 1.72 ,1353 .024g .1845 -.0005 .0006 °ODD5 5.64_
.553 36q°7_2 .OO 3, lI ,2626 .0275 .1574 .0001 °0007 -°0002 9°562
.554 370°449 .DO 4°50 ,3865 .0321 ,1309 -.DO01 .OOO9 -.0007 12°039
.553 369.678 ,OO 5.78 ,5DO0 .0382 ,1059 -.0004 .OOlO -o0016 13°08g
.5_3 369°686 .OO 7.10 o6144 .06_3 .0805 -.0005 .0012 -°0022 13.27A
• _3 369.441 .DO _.42 .7238 .D55R °0520 -.0005 .0013 -°0030 12.937
.553 369.6_8 .DO _.67 .8236 .0671 .0198 -.0005 o0013 .--,OO3q 12°26B
.553 36g.g2B .DO l_°B8 .gtBg .0798 -.0186 -.0006 .0013 -o0051 11.517
.553 369.9q3 .00 I_.2E .8721 .0731 .OOlO -.OOO4 .0014 -.0048 11._23
.552 369.C77 °DO ,46 °0185 .0242 ,2093 -°0005 .DO06 .0007 .76]

BODY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAF CPN CRM CYN CSF

°553 369,594 .00 .45 .0160 °0240 .2095 -.ODD5 °0006 .00_7
.553 370.054 .DO -3,38 -,3290 .0131 .2753 --°0002 ,0003 °0020
.554 371.074 .00 -2.16 -o2170 .O19q °2564 -°OOOI .OOO4 o0015
.f53 370.2C6 .DO -.89 --.lOO6 .0236 .2336 -.0004 .0004 .DO11
• 553 36_°250 .DO .41 .0152 °0240 .ZO96 -.0003 .0006 .DO07
• _53 369.419 .00 1.72 °1360 .0208 .1845 -.OOO5 .ODD6 .00_5
.553 369.762 °00 3.11 .2637 .0132 .1574 .ODD0 .0008 --.0002
°554 370.449 ,DO 4.50 .3878 .0017 °1309 --.0002 .0009 -,00_7
.553 369.678 .00 5.78 .5012 -.0124 .1059 --.0005 .0010 --°0014
.553 36R.6_6 .DO 7°10 .6153 -.0300 .OBO_ --°0006 .0011 --.0022
°_53 369.641 °00 8.42 .7239 -.0506 .O52D -.0007 o0012 --.0030
.553 36_.638 .DO q.67 .8229 -.0721 .0198 --.0007 °0012 -.0039
.553 369.928 .DO 10.88 ._171 -°0950 -o0186 -°0008 .OOI2 --.OO_l
°_53 36_.9_3 .DO 10.26 . 870q -. 083-3 .DO10 -°0007 .0013 --.O04g
.552 369°077 .00 .64 .0186 .0241 °2093 --.0005 .0006 .00_7

7 X 10 F T TUNNELS t • t NASA PRELIMINARY t t t
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_ _, _ NASA .___ 7 X 10 F T TUNNELS = _'* NASA PRELIMINARY _" $ :f

G R P U P 4 DOWNGRADED AT 3 - V R INTERVALS, D E C L A S S I F I E D AFTER 12 Y R S

HIGH SPEED TUNNEL TEST 790 RUN 2? 8ALANCE 731 09121167

STABILITY AXIS COEFFICIENTS

MACH e BETA ALPH_ CL CD CPN CRN CVN CSF L/0

.553 369.2_3 .OO .31 °0559 .0215 .0_22 -.0006 .0006 °0008 2°597

.553 36_.478 .00 -3.4_ -o2901 .0279 o1651 -.0085 .0003 .0019 -18o381

.553 370°_9 .DO -2.27 -.1787 .0241 .1422 -.0002 .0003 .0015 -7.408

.552 _69.0]0 .00 -1.01 -°0624 °0219 .1176 -.0006 .0004 o0015 -2._43

._52 368.679 .DO .31 .0557 .0215 .0_25 -.O00_ °0005 .OO10 Z.585

.5_3 36_°4_I .DO 1.66 °1814 °0231 .0658 -.0001 .0007 °0006 7°86_

.553 369.539 .00 3.04 .3076 .0265 .0386 -.0002 .000B -.0001 11.613
o_2 368.T70 .DO 4.38 .4251 o0318 .0136 -°0004 .0009 --°0005 13.362

.f!S_ _59._7 °DO _.68 .5415 °0386 -.0115 -°0002 o0010 -.0014 14.028

.5_3 369.125 .00 6°R9 .6531 .0472 -°0376 -.0004 .0011 -.0019 13. E23

.5_2 _68.965 .CO B.3C °7670 .0578 -.0664 -.0006 .0012 -.0024 13.27_

.552 368._2 .DO q.54 .8652 .0693 -.0977 -.0005 .0013 -.0038 12.683

.553 369.452 .OO 10.7_ .9592 o0821 -.1351 -.0007 °0012 --.00%0 II°E�O

.552 _6_.937 .00 .34 .0600 .0216 .0919 --.0003 .0005 °0009 2°783

BODY AXIS COEFFICIENTS

M_CH _ BET_ ALPHA CNF CAF CPM CRN GYM CSF

°553 36_°283 .DO .31 °0560 .0212 .0922 -.0006 °0006 °00{8
o_53 369.478 °00 --3.49 -.2_12 o0103 .1651 -.000€ °0004 .0019
._5_ 370.06_ .00 --2.27 --.17_5 o0170 .1422 -.0002 .0003 .0015

.F52 369.030 .00 --1.01 -.0628 °0208 ._174 -.0006 .000_ o0015
._52 368°67_ .00 .31 °0558 °02t3 °0925 -.0004 .0005 .0010
.553 369o451 °00 1.66 .1820 .0178 °0658 -o0001 .0007 .OOe%
._53 36_°53_ .00 3.04 .3086 .0101 .0386 -.0003 °0008 -o00{1
°_52 36R.770 .00 4.38 .4262 -°0008 o0136 -°0004 .0008 .-oOOE5
°553 369.4_7 .DO 5.68 .5425 -°0152 -°0115 -.0003 .O01O -°0014
._53 369.!25 .00 6.9q .65_8 -°0326 -.0376 -°0005 o0011 -.0019
.F52 368.965 °0_ 8.30 .7671 -°0536 -.0664 -°0008 .0011 -.0024
.552 368.562 o00 9.54 °8644 -.0751 -.0977 -°0007 °0012 -.0038
._53 369.4_2 °00 10.73 o_573 -.097B -o1351 -.000_ o0011 -.00_0
.552 368._3T .00 .34 °0602 o0212 °0919 -.0003 .0005 °00_9

...... _ __,'_ _'_"_
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#_ NASE TXIO FT TUNNELS _ NASA PRELIMINARY *_

GROUP 4 DOWNGRADED AT 3-YR INTERVALSt DECLASSIFIED AFTER 12 _RS

HIGH SPEED TUNNEL TEST 790 RUN ZI BALANCE 731 09/21167

- STABILITY AXIS COEFFICIENTS

MACH = _ BETA ALPH_ EL CO CPM ERR C_R CSF L/D

.250 89.188 .00 .C7 .0531 .0219 .0942 -.0003 .0008 --.0004 2,42_

.250 89.388 .DO -4.09 -.3013 .0290 .1793 .0005 .0006 .0012 -10,377
.2_1 89.5_2 .00 -3.06 -.2112 .0259 .I567 .0005 .0006 .OOlI --8.139
.251 8g.7_5 .00 -2.04 -.1197 .0233 .1351 .0004 .DO0& .0010 -5.145
.250 89.3E4 .DO -.98 -.0310 .0220 .1135 .0001 .0008 --.O00O --1._13
.750 89.188 .DO ._7 .0561 .0218 .0929 .O00O .0008 .0002 2.571
.250 98.9q2 .OO 1oll .1423 ,0225 .0731 -.0005 .OOOq -o0012 6.313
.250 Bq. 2P4 .00 2.19 .2352 .0243 .0517 -.0003 .0010 --.0007 9._94
.250 89.1P5 .DO 3.29 .3269 .026B .0307 .0001 .O01O -o0012 12.203
.250 99.185 .00 4._5 .4153 .0306 .0108 -.OOOl .O01O --.001_ 13.571
.250 89.283 .DO 5.44 .5021 .D352 -.0105 --°0003 .DO11 --.0016 L4.264
.250 89.185 .00 8.93 .5910 °0410 -.0318 -.0002 .DOll --.0014 14.415

.250 BB.gqO .DO 7oE2 .6789 ,04TT -.0536 -.0003 .0012 -.0017 14o2_1

.250 88.9_2 .DO 8.73 .7676 .0558 -.0755 -.0008 .0012 -.0018 13.366
.250 88.7_8 .DO _.81 .B536 .0645 -.0977 -.0006 .0012 --.0018 13.237
.250 88.799 .DO 10.94 .9405 .0742 -.1220 --.0009 .0013 -.0038 12.676
.250 B8,997 .DO 12.02 1.0225 .0850 -.1492 -.0012 .0011 --.0020 12.033
.250 _9.1_4 .OO 13.15 1.C799 ,0962 -.1839 --.0033 .0008 .0007 11o229
.250 88.824 .00 14o1T 1.1248 .I077 -.2133 -.0043 .0004 .0037 10.4_8
°250 8B.940 .00 15.27 1.1625 .1210 -.2469 --.0041 .0001 .0042 9.607
.250 Rq.254 .OO 16.26 1.1848 .1334 -.2715 --.0035 .0002 .0034 8.879
.250 89.1_1 .DO 17.23 1.2040 ,1469 -.2962 -.0028 .0004 °0018 8.196
.?50 89.090 .00 .D7 .0511 .0216 .0921 .0001 .0008 .0002 2.368

BODY AXIS COEFFICIENTS

MACH O BETA ALPHA CNF CAF CPM ERR CYR CSF

.250 89.188 .OC .07 ,0531 .0218 .0942 -.0003 .0008 -.00_4

.250 89.388 .00 --4.09 -.3026 .0075 .1793 .ODD5 .0005 .0012

.251 89.582 .00 -3.06 -.2122 .0146 .1567 .0006 .0006 .OOll

.251 89.7T5 .DO -2.04 -.1205 .0190 .1351 .0004 .0006 .0010

.250 89.384 .OO -.98 -.0314 .0214 .1135 .OOOl .ODD8 --.OOCO

.250 89.188 .DO .07 .0561 .D218 .0929 ,OOOO .0008 o00_2

.250 88.992 .OO 1.1t .1427 .0198 .0731 -.0005 .0009 --.0012

.250 89.284 .OO 2.19 .2360 .0153 .0517 -.0004 .0010 -.00C7

.250 89.185 .00 3.29 .3279 .0080 .0307 .DO00 .0010 -.0012

.250 89.185 .00 4.35 .4164 -.OOlO .0108 -.0002 .0010 -.0014
.250 89.283 .00 5.44 .5031 -.0125 -.0105 -,ODD4 .0010 -.0016
.250 89.185 .DO 6.53 .5917 -.0264 -,0318 -.0004 .OOlI -.001_
.250 88.990 .DO 7.62 .6791 -.0428 -.0536 -.0004 .0011 -.0017
.250 88.992 .OO 8.73 .7669 -.061_ -.0755 -.0009 .0010 --.0018
.250 88.798 .OO 9.81 .8516 -.0819 -,0977 -.OOO8 .0011 -.0018
.250 88.V99 .DO 10.94 .9372 -.1056 -.1220 -.0011 .0011 --.0038
.250 88.9_T .OO 12.02 1.0174 -.1297 -.1492 -.0014 .0008 -.0020
.250 89.104 .DO 13.15 1.0730 -.1519 -.!839 -.0034 .0001 .00_7
.250 88.824 ,00 16.17 1.11_4 -. 1708 -.2133 -.0043 --.0006 .00_7
.250 88.940 .00 15.27 1.1527 -.1892 _.2469 -.OO4O -._010 .0042
.250 89.254 .00 16,26 1.1740 -.2035 -.2715 -.0034 --.0008 o00_4
.250 89.181 .00 17.23 1.192_ -.2161 -.2962 -.0028 -.0004 .0018

.0215 .0921 .0001 .0008 .OO_2.250 89.090 .DO .07 .0512

_ = 7 X 10 F T TUNNELS • • _ N _ S A P R E L I _ I N _ R Y _ =*



AL _t '_ 7 X 10 F _" T-UN NE-L S • • * NASA PRELIMINARY _ _ '_

GROUP 4 O O W N G R A D AT 3 - Y R INTERVALS, 0 E C L A S S I F I E D AFTER I 2 _ R S

HIGH SPEFD TUNNEL TEST 790 RUN 24 BALANCE 731 09/21467

STABILIT_ _XIS COEFFICIENTS

NACH 0 BETA ALPHA CL C0 CPM ORR CYM CSF L/_

.552 368.416 .O0 .34 .D766 .0214 .090T -°0009 .0019 -.0060 3.582

.552 368.558 .00 -5.12 -.4206 .0363 .1925 -.0016 .0019 -.0050 -11o582

.552 368°876 .00 -3.7_ -.3044 .0292 .16R2 -.0011 .0018 -.0049 -10.425

.552 368.861 .00 -2._7 -.1T3g o0243 .162T -.OOLO .0019 -.0055 -T.164

.552 368.623 .00 -._T --.066q .0219 .1160 --.0009 .0018 -.0056 _2.048

.552 368.5_6 .O0 .35 .O763 .0214 °0902 --.0007 .0020 -.0061 3.561
°552 368.751 .00 1.6G .1966 .0228 .0647 -.0008 .0020 -.0064 8.631
°553 368._17 .OO 3.01 .3185 .0261 .0388 --.0011 .0019 -.0066 12.216
.552 368°]61 .00 4.36 .63q1 .0312 .0126 -o0015 .0019 -.0068 14. C80
.552 368.141 .00 5._5 .5526 .0379 -.01Z0 -.0015 °0020 -°0075 16.591

.0907 --.0007 .0019 -.0061 3.555
.553 369.788 .00 .36 .0763 .021_

BOD_ AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAF CPM CRM CYR CSF

.552 368.416 .00 .36 .OT67 .0209 .0907 -°0009 .0019 -.0060

.552 368.558 .00 -5.12 -.6221 -.0014 .1925 -.0012 .0020 --°0050
• _52 368.876 .00 -3.76 -.3056 .0092 .1692 -.0010 o0019 --.006g

.142T -.0010 .0019 -.00_5
.552 368.861 .00 -2.37 -.1748 .01_1
.552 368.423 .OC -.q7 -.0652 .0211 .1160 -.0009 .0019 --.00_6

.0902 -.000T .0020 -.00_1
.552 368.586 .OO .35 .0766 .0210

.0667 -.0008 .0020 -.00_4°F52 368.751 .00 1.66 .1972 .0171
.553 368.917 .00 3.01 .3193 .0093 .0388 -.0011 .0019 --.00_6
._52 368.741 .00 6.36 .4601 -.0023 .0126 -.0016 .0018 --.00_8
.552 368.141 .00 5.65 .5535 -.0167 -.0120 -.0017 .0019 --°00]5

-.0007 .0019 --.0061
.553 369.788 .00 .36 .0765 .0210 .0907

- '_,_"..i.... .._"j'
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N6SA__*_ 7X10 FT TUNNELS _= NASA PRELIMINARY _

GR_U_ _ "_DOW_GRA_ED AT 3-YR INTERVALSy DECLASSIFIED AFTER 12 _RS

HIGH SPEED TUNNEL TEST 790 RUN 23 BALANCE 731 09/21/67

STABILITY AXIS COEFFICIENTS

_ACH _ BETA _LPHJ CL CD CPM CRM CYM CSE t/£

.2_1 89°479 °00 =C7 °0664 o0214 °0917 -°0008 .0021 --°0068 3o]06

.750 89.0¢4 .00 -4°33 -.3089 .0293 .1833 -.0009 .0020 --°0058 --10o_4fl

.grit 89.386 °00 -3.21 -.2163 .0256 o1605 -°000q .0019 -°0054 --8.434

.250 8q.O_l .00 -2.12 -°1192 .0231 .1360 -°0009 .0019 -°005_ -5o152

.251 8g.480 .00 -1.00 -.0235 .0216 .1134 -.0008 °0020 -.0063 -]._89
°2_1 8q.3_1 .00 .07 .0685 .0213 .0q15 -.0007 .0021 -°0065 3.212
.250 88.7_4 ;00 1o1_ .1584 .0220 .0699 -.0005 .002] -.0071 7.216
• 2_1 8q.672 °00 2.25 .2515 .0239 .0493 -°0007 o0021 -°OOT2 10._36
.251 89.378 .00 3.34 .3437 .0266 .0282 -.0006 .0020 -.0069 12.911
.2S1 89.475 .00 4.43 .4326 .0303 .0072 -.0004 .0021 -.0075 14o278
.2_1 89.576 .00 .Oq .06q3 .0212 .0909 -.0004 .0021 -°0065 3.276

BOD_ AXIS COEFFICIENTS

MACH O BETA ALPHA CNF OAF CPM CRM CYR CSF

.251 89.419 .00 °OT °0664 .0213 °0917 -.0008 .0021 --.0068

.250 89.094 .00 --6.33 --.3102 .00_9 .1833 -°0008 .0020 --.00_8
.251 99.386 .00 -3.21 -.2174 .0135 .160_ --°0008 °0019 -°00_6
.250 89.091 .00 -2.12 -.1200 .0197 .1360 -.0008 .0019 -°00_9
.251 89.480 .00 -1.00 -.0239 .0212 .I134 -.0008 .0020 -.00_3
.2_1 89.381 .00 .07 .0685 .0213 .0915 -.0007 .0021 -.00_5
.250 98.794 .00 1.15 .1598 .0198 .0699 -.0005 .0021 -.0071
.251 89.6?2 °00 2.25 .2522 .01_0 .0493 -.0007 .0020 -°00?2
.251 89.378 .00 3.34 .3446 .0065 .0282 -.0009 o0019 -.0069
.251 89.675 .00 4.43 .6336 -.00_2 .0072 -°0006 .0021 -o0015
.251 89.576 .00 .Oq .06_4 .0211 .0909 -°0004 .0021 -.00_5

- = = 7 X 10 F T TUNNELS _, * _ NASA P R E L 1N I NAR Y t = t
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• • • t_ A S 8. 4_11__/111 * _' T X 10 F T TUNNELS • • _ NASA P R E L I M I N A R Ir _* _

GROUP & D 0 W N G R _ D E D AT 3- ¥ R 7 N T E R V A L S _, DECLASSIFIED AFTER 12 YR S

HIGH SPEED TUNNEL TES1 790 RUN 26 BALANCE 731 _9/21/67

STABILIT_ AXIS COEFFICIENTS

MACH 0 BETA ALPHA CL CD CPN ERR CYR CSF L/D

._l _13.9_q ._0 .Oq .0208 .0263 .0931 .0002 .OOOS .0022 .790

.401 213._76 .00 -4.36 --.363B .0384 .IB_T .0007 .0002 .0034 -9o476
• 402 _1_.3n9 .00 -3.28 -.2697 .0335 .160& .0007 .0002 °0027 -8.¢B_
.402 ?]_.3_2 .00 -2.18 -.]7_6 .029_ .1380 .0007 .0003 .00.26 -5. E3T
.401 _14.191 .00 -1.05 -.0782 .0275 .1153 .0001 .0004 .0023 -2._43
.402 214.278 .00 ._ .0212 .0263 .0935 .0003 .000_ .0018 .805
.402 21_.T3T .00 1.25 .|220 .0264 .0699 .0001 .0005 .0017 _._25
._02 214.2T1 .00 2.40 .221_ .0279 .0479 -.0002 .0007 .0011 7._2T
._OZ _13.8_7 .00 3.5_ .3243 .0307 .0250 -.000! .0007 .0010 10.562
._02 214.359 .00 _.78 .6242 .0349 .0020 -.0003 .0008 .0006 12.160
• _Ol 214.080 .00 5._9 .5273 .0404 _.0211 -.0001 .0009 --.0001 13.038
.401 213.805 .00 7.10 .6267 .04_4 -.0442 .0001 .0010 _.0006 13.233
._02 214.270 .00 8.31 .7215 .0554 -.0677 --.0002 .0011 --.OOlO 13.029
.401 213.A10 .00 q.B& .8152 .06_5 -.092B -.0004 .0012 -.0015 12.63T
.400 213.167 .00 10._5 .9014 o 07_4 -.1179 -.0006 .0011 -.0021 12.110
.402 _1_.301 .00 11.8_ ._809 .OR65 -.1506 -.0018 .0009 --.0015 11.3_4
._01 214.055 .00 12.89 1.0393 .0989 -.1910 -°0033 .0005 .0021 10._10
._01 _13._3 .00 13.99 1.0877 .1120 -.2270 -.00_2 .0001 °0036 9o_13
.*02 214.557 .00 .10 .0207 .0264 .0933 .0001 .0005 .0018 .T86

BOOY _XIS COEFFICIENTS

RACH _ BETA ALPHA CNF OAF CPN CR_ CY_ _SF

.401 213,90_ ,00 .09 .0208 .0263 .0931 .0002 .0005 .0022

._Ol Z13.3_6 .00 -_.36 -.3&B& .0106 .1827 .0007 .0002 .003_

.402 216.389 .00 -3.28 -.271I .0180 .1606 .0007 .OOOZ .0027

._0_ 214,382 .00 -2,18 -.1756 .0233 .13BO .0007 .0003 .0026

.401 214.191 .00 -1.05 -.0787 .0261 .1153 .0001 .O00& .0023

._02 214o_8 °00 .09 .0212 .02_3 .09_5 .0003 .000_ .0018

.402 214.737 .00 1.25 .1225 .0237 .069g .0001 .0005 .GOIT

.402 214.2_1 .00 2.40 .2223 .0186 .047R -.0002 .Of)07 o0011

._OI 213.8_7 .00 3.59 .3255 .0103 .0250 -.0002 .0007 .OOIO

.402 216.359 .00 4.78 ._256 -.0006 .0020 -.0004 .0007 .0016

.401 21_,080 .00 5.99 .5285 -.Oleo --.0211 -.0002 .0009 -.0001

.401 213.8_5 .00 7.19 .627_ -._314 -.0_42 -.0000 .0010 -.00£G

.402 21_.270 .00 8.38 .7217 -.0504 -.0677 -.000_ .0010 -.0010

._01 213.810 .00 _.5_ .8143 -.0715 -.0_25 -.0006 .0011 -.0015

.400 213.16T .00 10.65 .8993 -.0934 -.1179 -.0008 .0010 -.0021
.&02214.301 .00 11.84 .977_ _.1166 -.150_ -.0020 .0005 -.0015
._01 214.055 .00 12.89 1.0346 -.135_ -.1910 -.0033 _.000Z .0021
.401 213.633 .00 _3.99 1,0820 -. 15_I -.2270 -.00_1 -.0009 .0036
._02 214_557 .00 .10 .0208 .0263 .0933 .0001 .0005 .0018

_ • T X 10 F I TUNNELS _ t _x NASA P R _ L I M I N AR y =_ • •



• * _" N _ S A _:_ _ ** 7 X 10 P T TUNNELS
N A S B. PRELIMINARY

G R 0 fJ P 4 D D W _ G R A D £ D AT 3 - Y I_ I N T E R V A L S , 0 E C L A S S [FLED AFTER 12 Y R S

HIGH SPEFD TUNNEL TEST TgO RUN 25 BALANCE 731 09121167

STABILITY AXIS COEFFICIENTS

MACH O BETA ALPHA CL CO CPN CRF C_M CSF LID

.2=1 8R.2_5 .00 .06 .0337 °0265 o0911 .0005 .0006 .0007 1.270

.250 89.1C8 .DD -6.11 -._178 .0360 .1779 .0007 .0006 .0013 -8.81W

.250 89°2C_ .DD -3.C8 -.2_11 .0323 .1557 .0008 °D005 .0D10 -7o163
°281 g9°2_9 .00 -2.05 -.1468 .0296 °1363 .ODOB .0006 .0006 -6°955
.250 _9.100 .00 -1.00 -.D531 .0272 .1119 .0006 °0007 .0005 -1° 955
.250 89,0C2 .D0 .C6 .0318 .0265 .D908 .0004 °0006 .OOlO 1.198
.250 89.000 .00 I.lI .1226 .0266 .0702 .0D04 °0007 .D003 6o611
.2_1 89.389 .OD 2.17 .2118 .D278 .0489 -.OOOD .00D8 -.ODO3 T°_32
.250 89,0_5 .00 3.27 .3026 .0301 .D289 .0000 .0009 -°0007 10.066
.250 88._5 .D0 4.33 .3911 .D331 .D084 -.0002 .0010 -.ODIO 11.824
.2_0 88.9_6 .00 5.41 .4823 .0376 -.0123 -.0004 .0010 -.0010 12.886
.750 89.1_1 .00 6._3 .5749 .0432 -.0338 -.0006 °0011 -°ODI_ 13.321
.251 89.386 .00 7.5_ .6547 .049D -.0542 -.0008 .0011 -.0015 13.369
.250 89.006 .DD 8.60 .T424 .0565 -.0768 -.0004 .0011 --.0019 13.143
.250 88.988 .DO g.76 .8229 .0664 -.0965 -.OOOT .0012 -.0026 12.78_
.250 88.9C2 °OD 10.90 .9096 .0742 -o1206 -.0D10 .0012 -.0037 12.258
.250 88._13 .DD I1._5 ._858 .D8%3 -.1469 -.0D18 .0010 -.0024 11.694
.250 88.721 .D0 13.06 1.0_55 .0958 -o1817 -.0036 .0007 °0005 10._15
.250 89.028 .00 14.09 1.0892 °1075 -.2153 -.00_1 .0003 .003_ 10.130
.2_1 89.3_9 .DO 15.19 1,1286 .1208 -.2693 -.0043 -°0000 .0039 9.349
.?50 89.067 .00 16.20 1.1573 .1340 -.2761 -.0036 °0000 °0060 8°63_
.2_0 88.8_8 .D0 l?.16 1.1758 .1482 -.2953 -.0023 °0002 .D032 _.931
°250 89.197 .D0 .C5 .0317 .0266 .0909 .0003 .D006 -.0003 1.199

BODY AXIS COEFFICIENTS

MACH 0 _ETA ALPH_ CNF CAF CPN CRH CYR CSF

.251 8g.295 .DO .06 .0337 °0265 .0911 .D005 .0006 o OD(_'
.250 8€). 108 .D0 -4.11 -.3195 .0132 .!779 .0007 .D005 .0013
.250 80.203 .00 -3.08 -.2325 .D198 .1557 .0009 .000*e .DO]B
.25! 89.2(;9 .00 -2.05 --. 1478 .0244 .1343 .0008 .0005 °DD{_6
.250 89.100 .00 -1.00 -°0536 °0263 .1119 .0006 .DD06 .00(5
.250 89.002 °00 °06 .0318 .0265 .0908 .0004 .0006 °00]B
.250 89.000 .DO 1.11 .1230 .02_2 .0702 .0004 .0007 .DO_3
°251 89.38_ .DD 2.17 .2127 .D197 .0/,_ 89 -.0000 .D008 -. D0{'3
.250 89.0(/8 .00 3.27 .3038 .0128 .028_ -.0000 .0009 -°00{7
.250 88°988 °OD 4.33 °302_ .0034 .0084 -.0003 .DO09 -°OOlO
.250 88.9(_6 °0D 5.41 .4836 -. D082 -.0123 -.0005 .DO09 -.00 10
• 250 80. I_l .00 6.53 °5760 -°0225 -.0338 -.0007 .0010 -o0017
.251 89.386 .00 T.58 .6553 -. 0378 -.0542 -.0009 .0010 -.0015
.250 89°096 .DO 8°69 .7422 -° 0563 -.0768 -.0005 .DOll -.00 19
.250 88.9_;8 .00 9.T6 .8216 -.D f61 -.0965 -.0009 .0011 -.0026
.250 88.902 .OD 1D.90 °9069 -° 0990 -.1206 -.0012 .0010 -.003"/
.250 88.613 .DO 11.95 .c)815 -° 1216 -.1469 -°0020 °0006 -°0024
.250 88.721 .00 13.06 1.039_ -. 1428 -.1817 -. 0036 -.0001 .00C8
.250 89°028 .00 16.09 1°0820 -. 1607 -.2153 -° OO4_l --.0006 ° 00-_ -
.251 89.339 °OD 15.19 1°1200 -o1701 --.2/_93 -.0041 -.0011 °00_9
.250 89.067 .OD 16.20 1.1680 -. 19_+0 -o2761 -°0035 -.OD10 °0040
.250 88.808 .0D 17.16 I. 166_* -. 2050 -.2953 -.D022 -.0004 .00"-'2
.250 89.1_7 .DO .05 .0317 .D266 .D_0 c) .00D3 .OOD6 -. DO(:_

_'_ _ 7 X 10 F T TUNNELS * _ :_ N A S _ PRELIMINARY _" _" _,'



* # # P,!A S _t _ II = J A L =V* * 7 X 10 F T TUNNELS =t _ * NASA PRELIMINARY * # "_
\

GROUP # - n I]W N G g A _ E D AT 3 - Y R I N T E R V A L S t DECLASSIFIED AFTER 12 _R S

HIGH SDEFD TUNNEL TEST 790 RUN 28 BALANCE 731 09121/67

STABILITY AXIS COEFFICIENTS

MACH _ BETA AL_ CL CO OPM ORE CYM CSF L/U

• 655 47B.479 .00 .12 .C06g .03IT °0922 -.0005 .0005 .O02I .2IT
°655 479.1CT .00 --2°40 -.1461 .0449 °1467 --.0000 °0005 -.OODI -3.2DT
.655 #79°046 .00 -1.[B -.0854 .0365 .1183 -o0001 .0005 o0012 -2°3_2
.656 479.412 .00 -.54 -.0435 .0338 .1050 --.0007 .0006 .0007 --E.286
.655 478o3%4 .00 .12 .0078 .0317 .0R23 --.0006 .0005 .DO20 .246
• 655 478.377 .00 °B6 °075T °0308 °0776 -°0006 .0005 °0025 2o_57
°6F5 478.T74 .OD 1.6D °1454 °0309 .0631 -.0009 .0006 .OO21 4o710
.654 478°201 o00 2°37 o2159 °0318 .0489 -.0012 .OOOT o0015 6°792
.655 _79.170 °00 B.16 °2916 .03_7 .0337 -.OOLB °O00T .O00B B.665
°655 #78.678 .OO 3°92 .B659 .036B °0190 -°0011 °DOO8 .OD07 10.083
.655 4T_°6B3 *00 4o6_ .4374 °0399 .0D53 -.0018 °DOO8 .O00_ 10°_67
°654 477°828 °00 °13 .DlO2 .0316 .0917 -.0006 °0005 .0024 °323

BODY AXIS COEFFICIENTS

MACH 0 _ETA ALPHA CNF OAF CPM CR_ OYM CSF

._55 478.479- ,00 .12 .OD6g .0317 .0922 -°00D5 .DOO5 .OOEI

._55 479.1CT °00 -2.40 -.145q .0389 .146T .OOOO .0005 -.00_1

.655 4T_.046 .DO -1.18 -.OB61 .034T .1183 -.0001 .0005 .OOl2

.656 47R.412 °00 -.54 -.0438 °0334 .1050 -.OOOT .OD06 .00_7
°_55 47B.394 .00 °12 .O_T9 °0316 .0923 -.0006 .0005 °0020
.655 678.377 o00 .86 .0761 .0297 °0776 -.0006 .0005 °0025
.655 €78.7_4 .00 1.60 .1462 °0268 °0631 -.0009 .0005 .OOE1
°654 478.2_1 .00 2.37 .2270 .0228 .0489 -.D012 .0006 °D016
._55 479.17D .00 3°16 .2930 .0175 °0337 -.0013 °0007 .00_8
.655 _TB.67B °00 _.92 °3674 .0112 .0190 -.0011 .0007 °0007
._55 478.433 oDD 4.69 .63ql .DO40 .0053 -°0019 °0006 °00C5
._54 477.828 °OD ,13 o0103 o0316 .0917 -°0006 °DO05 .002_

r_=_ ,_,_,__>T:_o
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_ N&SA_m___'-_L _## 7XlO FT TUNNFLS =_ NASA
p R E L | H I N A R Y

G_U D 4 DOWnGRAdED AT 3-YR INTERVALSv OECLASSIFIEO AFTER 12 YRS

HIGH SOEFO TUNNEL TEST 790 RUN 27 BALANCE 731 09/2]167

STABILITY AXI_ COEFFICIENTS

NACH O BETA ALPHA CL CO CPN CRF CYM CSF L/O

.552 368.1C0 .00 .16 .0151 .0273 .0928 .000] .0006 .0026 .553

._52 3_7._0_ .DD -3.5_ -.3053 .03Bg .1672 .0011 .0001 °0036 -7._67

.5_3 _69.366 .00 -2.40 -.2069 .0332 .1634 .0007 .0002 .0028 -6.232

.553 _68.888 .0_ -1.13 -.0962 .0291 .1177 .OOO2 .0002 .0029 -3.306
°553 36q.213 .00 .15 o0163 .0273 .0926 .0000 .OOO_ °0025 .596
.S_3 368.777 .00 1.67 .L363 .0275 .0667 .0000 .0005 .0026 4.88_
.553 368.6_5 .OO 2.86 .2601 .02_8 .0398 .0000 °0007 .0017 8.733
.5_3 _68,_39 .00 4.23 .3819 .0341 .0138 -.0005 .0007 .0012 11.212
.553 _6q.280 .00 _.50 .6933 .0398 -.0111 -.OOO3 .ODD8 .0005 12.400
.552 367.9_9 .00 6.83 .610_ .0478 -°0381 -.0005 .0009 -°0002 12o775
._2 367.4_fi .00 8.13 .7190 .0572 -.0662 -.O00_ .O01O -°0007 L2.575
.5_3 _68.809 .00 9.38 .8165 .0682 -.0978 -.0005 .0011 -o0015 11.979
.553 36g.276 .00 10.58 o9132 .e811 -.1366 -.0008 .0011 -°0021 11.264
.552 36B.3=9 .00 .14 .0161 .0275 .0927 .0001 .000_ .0027 °586

BODY AXIS COEFFICIENTS

BACH Q BETA ALPHA CNF CAF CPR CRM CYR CSF

._52 368.10C .00 .16 .0152 .0273 .0928 .0001 .0004 .002_

.Ffi2 367.404 .00 -3.59 -.3071 .0197 .1672 .0011 .0001 .0034

._53 369.366 .00 -2.60 -.2081 .02_5 .1_3_ .0007 .0002 .0028

.553 368.8_8 .DO -1.13 -.0_68 .0272 .117T .0002 °0002 °0029
.0273 .0926 .0000 °000_ °0025._53 36R.213 .00 .15 .0163

._53 368.777 .00 I._T .1%50 ._2_0 .0667 .0000 .0005 o002%

._53 368.685 .00 2.86 .2612 .0168 .0398 o0000 .0007 oOOlT
o0138 -.0005 .0007 .0012._53 368.939 .00 q.23 .3833 .0058

._53 369.280 .00 5.50 .4948 -.0077 -.0111 -°0004 .0008 °00_5

._52 367.9qq .00 6.83 .6116 -.0251 -.0381 -.0006 °0009 -.0002

._52 367._5 .00 8.13 .7197 -.0450 -.0662 -.0005 .0010 -.00C7

._53 368.809 °00 9°38 .8165 --.0657 -.0978 -.0007 o0010 -.OOI_

._53 369.276 .DO 10.58 ._121 --.0880 -.1366 -.0010 .0010 -.0021
.0161 .0274 .0927 .0000 .0006 .0027._S_ 368.3_9 .00 .14

_ _ 7 X _0 F T T U _ N E L S * • * NASA P R E L I M I lq _ R Y _= _*
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"_ _ 7X10 FT TUNNELS *** NASA PRELIMINARY *t

GROUP 4 - D_WNGRADED A 3-YR INTERVALSt DECLASSIFIED AFTER 12 _RS

_ HIGH SPFFO TUNNEL TEST 790 RUN 30 BALANCE 731 09/21/67

':_/_ STABILITY AXIS COEFFICIENTS

__'" _ACH _ BETA ALPHA CL CD CP_ CRN C_R CSF LIC

.402 214.S_0 .00 ._7 .0744 .02_5 -.0366 -.0001 -.BOO0 .0034 2._18

.401 _14.014 .00 -4.40 -.3164 °0345 .054_ .0005 -.0003 .00_6 -9.158

.402 214.472 .00 -3.31 -.2213 .030_ .03Oq .O00I -.0002 .00_2 -7°249

.402 714.5_9 .00 -2.1_ -.1241 .0276 .OOT6 .0000 -.0002 .OO_l -4°4_5

.401 214.2_7 .00 -I.{6 -.0235 .0261 -.015T -.0002 -.0001 .0031 -.902

.402 214.82q .00 .06 .0743 .0255 -.0371 -.0003 -.0000 .0032 2.911

.402 216.455 .00 1.22 .1733 .0266 -.0601 -°0007 .0001 .002? 6.525

.402 214.453 .00 2.40 .2745 .0288 -.0817 -.0005 .0002 .0026 9.543

.402 216.359 .00 3.E2 .3785 .0325 -.10_6 -.0006 .0003 .0022 11°e40

.401 21_.173 °00 4.80 ._Tg2 .0375 -.1260 -.0009 °0003 .0020 12o782

.401 213.8_5 .00 5.g9 .5B03 .0638 -.1686 -.O00B .0005 .0015 13.263
°401 213.BC4 . .00 7.1R ._753 .0512 -.ITO_ -.0009 .0005 .OOll 13o193

.400 213.251 .00 8.35 .7722 .0600 -.1942 -.0010 .0005 .0008 12o870

._01 213.721 BOO _.51 .8642 .0698 -.218_ -.0011 .0007 -°0004 12.387

.401 216.lR5 .00 10.65 .9501 .0807 -.2665 -.0011 .0007 .0002 11o766
._02 214._03 .00 11.7_ 1.0238 .oq2q -._760 -.0025 .0005 .0007 11.C19
.401 213.9_2 .00 12.86 1.0825 .1058 -.3085 -.00_0 .0001 .0035 10.233
.402 214.571 .00 13._4 1.1270 .1186 -.3372 -.0048 -.0003 .0052 9.505
°401 216.179 .00 ._7 °0758 .0255 -.0371 -.0003 -.0000 .0031 2.$67

BOD_r AXIS COEFFICIENTS

M_CH Q BETA ALPHA CNF CAF CPM CRM CYM CSF

.402 2 14.550 .00 .07 .0744 .0254 -.0366 -.0001 -. 0000 .0036

.401 214.014 .00 --4.40 -.3180 .0102 .0544 .0004 --.0004 .00*6

._02 214.472 .00 -3°3] -.2226 o0177 °0309 .0001 --° C002 . OOW_2

.402 214.55(; .00 -2.19 -. 1250 .0228 .0076 .OO00 -.0002 .00_1

.601 214.277 .00 --1.06 -° 0240 .0256 -o0157 -. 0002 - °0001 .0037

.402 2 1_° 829 .00 .06 .0743 .0254 --.0371 -.0003 - °0000 ° 00_';2

.402 214.455 .00 1°22 .1738 .0229 -o0601 -. 0007 .0001 .0027

.402 21_.453 .00 2._-0 .2754 °0172 -.0817 -.0005 °-0002 .0026
°602 214.359 .00 3.62 .3798 .0086 -. 1046 -.0007 .0002 .0022
.40l 2 16.173 .00 6.80 .6805 -. 0027 -.I260 -.0009 .0003 .0020
.,_,01 213.8_5 .00 5.99 .5_15 -. 0170 -. 1486 -. 0009 °0004 .0015
.40l 2 13.B04 .00 7.16 .6763 -. 0336 -.1702 -.0009 .000% .00!1
.400 713.251 .00 8.35 °7725 -,0527 -. 1_42 -.0011 .000% .0018
.401 213.721 .00 9.51 .8635 -. 0740 -.2182 -.0012 °0005 -. 00(_6
.401 214.195 .00 10.65 . .9482 -.0q61 -.2445 -.0012 .000_- .00(2
.602 216.60_ °00 11.79 1.0207 -° 1182 -°2740 -. 0026 -. 0000 .00(.7
.401 213.972 .00 12.86 1o0783 -. 1376 -.3085 -.0040 -.0008 .00_5
.602 214.571 .00 13.94 1.1217 -. 1562 -.3372 -.00q6 -°0014 .00_2

.401 214.d _ .00 .07 .0758 .0254 -.0371 -.0003 -.0000 °0021

-1



=€ :_ N A S " E 0,-'-_N--"_'_'-tu c- ,_ , L_:¢ *_'_W T X 10 F "1' TUNNELS = =* NASA PRELIMINARY _ _1,

GROUP t. - D _ g N G R 6 DED AT 3- Y R I N T E R V A L S _, 0 E C L A S S 1F I E 0 AFTER 12 _ R S

HIGH SPEED TUNNEL TEST 790 RUN 29 BALANCE 731 09121167

STABILITY AXIS COEFFICIENTS

NACH q BETA ALPHA CL CD CPM CR_ CYM CSF LID

.251 89.292 .00 .C5 .0899 .0260 -.0619 -.D002 .0003 .OD15 3.655

.250 8q.006 .00 -6o12 -.2618 °0324 .0449 .DO06 .0000 .0029 -8.086

.2_1 _9.786 .00 -3.Cg -.1787 .0297 .0228 .0003 -.0000 .0031 -6.007
• 2F1 8q.2_6 .00 -2.05 -.0886 .0274 .DO10 .0002 .0001 .0026 -3.23]
• 2_1 8g.3_1 .00 -l.00 -.0008 .0262 -.0207 -.0002 .0001 .0026 -.D3D
.250 8g.lS4 .00 .OS .0889 .0258 -.0417 -.0002 °0002 .0015 3.442
.2F1 89.38q .00 1.11 .1801 .026_ -°0626 -.0005 .0003 o0016 6.705
.251 89.582 .00 2.1g .2693 .0285 -.0836 -.0004 .OOD3 .D017 9.465
.2=1 89.288 .O0 3.28 .362_ .0314 -.1040 -.ODO8 .0004 °0007 ll.523
.251 89.288 .00 4.34 .4459 .0355 -.1240 -.0006 .0004 .001_ 12.576
.250 89.0_3 .00 5.41 .8370 .0405 -.1447 -°0007 °0005 °0007 13.260
.Silo 89.0_3 .00 6.82 .6268 .0467 -.1657 -.OD05 .0005 .0009 13.428
• 750 89.0q3 .00 7.60 .7121 .0535 -.1858 -.0008 .0007 .DO08 13.300
.250 8g.0%_ .00 8.71 .7956 .0617 -.2069 -.O01I .0007 -.0005 12.894
.250 88.qC1 .00 _.7_ .8839 .0708 -.2278 -.DOn .0008 -o0012 12.489
.2_0 88.806 .00 IO.qO .9678 .0813 -.2503 -.0013 .0009 -.D017 11.S12
.?rio 89.0(7 .00 ll.qq 1.0363 .0q17 -.2772 -.0024 .0006 -.DO01 11.306
°250 89.116 .00 13.11 1.0966 .1061 -.310_ -.004I .0002 .D034 10._16
.251 8q.61q .00 14.13 1.1355 .1159 -.3356 -.O0_B -.0003 °0055 9°_00
o?51 89.442 .00 15.22 1.1702 .1285 -.3604 -.DO47 -.0004 .0056 9.103
.2_D 8q.268 .OD 16.22 1.1989 .1424 -.3782 -.D039 -.0003 .0053 8.419
.250 89.0Cl .00 17.17 1.2139 .1562 -.3971 -.D028 °ODO0 .003R 7°776
.251 8g.389 .00 .05 .0848 .0255 -.0404 -°0004 .0002 .0015 3.319

BODY aXIS COEFFICIENTS

MACH O BETA ALPHA CNF CAF CPR CRR C_R CSF

.251 89.292 o00 .05 .0899 .0259 -o0419 -.0002 .0003 o0015
.250 89.0C6 .00 --4.12 --.2634 .0135 .0449 .0004 -.ODO0 .0029
.251 89.786 .00 -3.09 -.1800 .0201 .0228 .0003 -.OOOO .00_1
.251 89.2S6 .00 -2.05 -.0895 .0242 .0010 .0002 .OODO °0026
.251 89.391 .00 -1.00 -.0012 .0262 -.0207 -.0002 .0001 .0026
.250 89.194 .00 .05 .0890 .0258 -o0417 -.0002 .0002 .0015
.251 89.38% .O0 1.11 .1806 .0234 -.0626 -.0005 .0003 °D014
.251 89.582 .00 2.19 .2702 .0182 -.0836 -.OOD4 .0003 o0017
.251 8q.288 .00 3.28 .3632 .0107 -.104D -.0008 .0004 .00(7
.251 89.288 .00 4.34 °4473 .0D16 -.1240 -.0006 .0004 .D013
.250 8_.083 .OO 5.41 .5383 -.0103 -.1447 -.D007 .0005 .DDC7
.250 89.0_ .00 6.52 .6279 -.0247 -.155T -.0006 °0005 .OD_9
.250 89.093 .00 7.60 .7127 -.0_11 -.1858 -.0009 .0006 .00(8
.250 89.0_5 .00 8.71 .7953 -.0595 -.2069 -.0012 .0005 -.00_5
.250 88.901 .00 9.79 .8828 -.0805 -.227B -.0012 .0006 -.0012
.250 88.8C6 .00 10.90 .9653 -.1032 -.2503 -.0014 .0006 -.0017
.250 89.0C_ .00 11.q9 1.0323 -.1254 -.2772 -.0024 .O00l -.DO01
.250 89.116 .00 13.11 1.08ql -.1467 -o3104 -.0041 -.OOOT .DO34
.251 89.61_ .OO 16.13 1.1288 -.1647 -.3356 -.0066 -o0014 .DO_5
.251 89.442 .00 15.22 1.162! -. 1829 -.3604 -.0046 -°0D16 .0056

..... _50 89.268 o00 16.22 1.1q02 -o1979 -.3782 -°0037 -.0013 .OD_3
.250 89.0_1 .00 17.17 1.2049 -.2089 -.3971 -.OD27 -._OD8 °0039
.251 8q.389 .00 .05 .0848 .0255 -.0404 -.0004 .0002 .0D15

C .... _ -- , • _ * 7 X 10 F T TUNNELS :_ := =_ NASA P R E I I M I N _ R Y t t *



* • _ NASA ,_W,.,m--w--_-__D F-N_-I'- A L _ _ _ 7 X 10 F T TUNNELS _ # _ NASA PRELIMINARY _ _ _

GROUP • - DOWNGRADED AT3-YR TNTERVALS_ OECLASSIFIED AFTER 12 YRS

HIGH SPEEO TUNNEL TEST 790 RUN 32 BALANCE 731 09/21/67

STABILITY AXIS _UEFFICIENTS

MACH _ BETA ALPHA CL ED CPM CRM CYM CSF LID

.655 47B.54B .00 .02 .0509 .0310 -.0336 -.0008 .0001 .003_ 1.644

.655 478._12 .00 -2.50 -.I008 .0430 .022t -.0004 -.0000 .O00B -2. Z46

,655 478.5_9 .00 -I,_O -.0762 ,0384 .0065 -.0003 ,O00I ,0020 -1,985
.655 478.7_2 .00 -lo30 -.0638 o0351 -°O06B -,0004 ,O00l ,0023 -1,250
,654 477._2_ .00 -.67 -,0038 ,0324 -.0202 --,OOtO ,0000 ,0024 -,117
,6_4 _77.571 ,00 ,el .0500 ,0308 -,0332 -.0012 .OOOl ,0032 1,_23
.655 %78.530 ,00 ,71 ,1156 .0305 -,0670 -°0011 .000] °0033 3,787
.6_5 _7_,_0 .00 1°48 o1835 o0310 -,0604 -o0016 ,0002 .0029 5,_22
.655 478._24 ,00 2°28 .2580 ,0325 -,0749 -.O01Z °0003 ,OOZE 7,_68
.654 478°187 ,00 3.02 .3263 ,0345 -.0881 -.0016 ,0004 ,OOl_ 9,449
.6_4 _78.183 .00 3.TB o3981 ,0375 -,lO1B -,0019 ,000_ ,0013 10,_0_
,655 _78,_1_ .,00 6°55 ,4733 .0415 -,1157 -.0017 ,0004 ,002_ 11,_12
.655 _78.66R .00 .02 .0518 .OBO9 -.0337 -.0011 .0001 .0034 1.677

BOD_ AXIS COEFFICIENTS

MACH Q EETA ALPHA CNF _AF CPM ERR C_M CSE

,E55 _7B,548 ,00 ,02 .0509 .0309 -.0336 --,0008 ,0001 ,00_
.655 _78.512 .00 -2.50 -,1025 .0385 ,0221 -,0004 --,0000 ,00{8
,_55 _78,5_9 .OO -1.NO -,0776 ,035B ,0065 -o000_ ,0001 °0020
.655 478.782 ,OC -l.30 -,0646 ,0341 -,0065 -,0004 ,0001 ,0023
,_54 477,92_ .00 -,67 -.0062 ,0324 -,0202 --,0010 ,0001 ,0024
,_56 _77,5_1 .00 .01 .0500 ,0308 --,0332 --,0022 ,O00I ,0022
,65B 478°530 .00 ,71 ,1158 ,0291 -°0470 -o0011 ,0001 .OOZZ
,_55 _78,360 ,00 1,48 ,1862 ,0262 -,0604 -,0014 ,0002 °0029
,_55 478,q24 ,00 2,28 ,2590 °0222 -,0749 -,0013 ,0002 ,0026
,654 _78.1B? ,00 3,02 .3276 .0173 -,0881 -,0016 ,0003 o0016
._5_ _78.183 .00 3.78 .3996 °0112 -.lUtE -.0019 .0003 o0013
,655 _78.513 ,00 6,55 o4TFO °0038 -,1157 -,OOXB ,0002 °0020
,_55 _78,46_ ,00 ,02 .0518 .0309 -,0337 -.0011 ,O00l ,0034

_,\_ _ .'_,_.,_--__:,_
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GROUP _ O 0 W N G R A 0 E D AT 3 - Y R I N T E R V A L S e 0 E C L A S S [ F I E D AFTER [ 2 Y R S

HIGH S=FFD TUNNEL TEST 7_0 RUN 31 BALANCE 731 09/2]/67

STABILITY AXIS COEFFICIENTS

MACH q BETA ALPHA CL CD CP_ CR_ CYM CSF L/D

o_52 368o63S .00 ._7 o061[ .0266 -.03_8 -o0006 -.0001 .0038 2.302
.552 _68o37g .00 -3o71 -.2630 .0357 .0398 .0004 -.0003 .0968 -To3_2
._53 _69.329 .O0 -2.50 -°]660 .0308 o0148 -.0002 -.0003 °0039 --5.323
._52 368.363 o00 -1.24 -.056g o02_6 -.0103 -.0002 -oOOOZ .093q -lo_8q
._52 368°0C8 .00 °08 .0668 .0266 -.035q -.0006 -°0001 °0037 2.&3_
.$53 _69.200 o00 1.38 .1813 .0276 -.060_ -.0006 o0000 °0033 6o581
°$53 368.5_7 .00 2.77 .3031 .0307 -.0857 -.0007 .O001 °0031 9.881
._52 _68.C81 .00 4.11 °4236 °0356 -°1106 -.0006 .0003 .0025 11.B83
.5F2 367.567 o00 5._1 .5396 .0623 -.1351 -o0006 .0006 .0021 12.757
°552 368.348 .00 6.76 .6532 .05|0 -o1618 -o0008 .0004 .0918 12.806
.550 366.216 .00 8.03 .7576 .0609 -.1878 -.0013 .0006 °0006 12.650
.R52 368°219 .00 _.27 .8570 .0727 -.2203 -.0011 .0007 .0006 11.196
.5_3 36g.lRq .00 10.44 °_478 .08S3 -.2550 -.0013 .0006 .0006 11.116
._53 368.7_2 .00 °08 .0635 .0266 -.035& -.0005 -.O001 .0038 2.385

BODY AXIS COEFFICIENTS

RACH Q BETA ALPHA CNF CAF CPR CR_ CYB CSF

.552 368._35 .00 .07 .0612 .0265 -.0_48 -.0004 -.OOOZ .00_8

.552 368.329 .00 -3.71 -.2667 .0186 .0398 .000_ -.0003 .OOA8

._53 36g°329 .00 -2.50 -.1652 .0236 .0!_8 _.0002 --.0003 .003_

._52 3_8.363 .00 -1°2_ -.0555 .026_ --.0103 -.0002 --.0002 .0039

.552 368.008 .00 .OB .0668 .0265 -.0_59 -.000_ -.0001 .0037

.553 369.200 .00 1.38 .1819 .0232 -.0602 -.0006 -.0000 .0033

.$53 368.55_ .00 2.77 .30_1 .0160 -.0857 -.0007 .0001 .09_1

._52 368.0F1 .OO 4.11 ._250 .0052 -.1106 -.090_ .0002 °9025

._52 367.567 .00 5.61 .5408 -.0088 -.1_51 -.0006 .OO03 .OOE1

.552 368.368 .00 6.7_ .6565 _.0260 -.1618 -.0008 .0003 °00]8
.550 366.216 .00 8.03 .7586 _.0455 -.1878 _.0013 .000_ .00(6
._52 368.21q .00 9.27 .8572 _.0663 -°2203 -.0012 .0005 .000_
._53 3_9.19R .00 10.44 .9472 -.0878 -.2550 -.091_ .0006 .00(4
._53 368.782 .00 .08 .0635 .0265 -.0356 -.0005 -.0901 .00_8

.E _ , - _ --L = <=* 7 X 10 F T TUNNELS € _ = NASA P R E L I M I N A R y * * €



** _ NASA C_ r t' r__ _. |I_ ._.zl- * _ 7 X I0 P I TUNNELS * • * NASA PRELIMINARY *

GROUP A D 0 W N G R _ P. E D AT 3 - Y R I N T E R V A L S t DECLASSIFIED AFTER 1 2 Y R S

HIGH SPFFD TUNNEL TEST TgO RUN 34 BALANCE 731 09121167

STABILITY AXIS COEFFICIENTS

MACH _ BETA ALPHA CL CO CPM CRM CYM CSF LID

.0002 .0B33 1._77
.402 214.739 .00 .Og .0506 .0256 .0197 .0004

.402 214.764 .00 -4.3E -,3356 ,036I ,I101 .0008 -.0000 .0041 -9,307

.402 216,756 ,00 -3,32 -.2443 .0316 ,OBB6 .0005 -,0000 .0046 -T,718

.402 214.5_4 .00 -2.18 --.1482 .0284 .0654 .0005 .0000 .0043 -5.226

.402 ?14.373 .00 -1.06 -.0502 .0263 .0429 .0004 .0001 .0035 -1.904

.402 214.4_1 .00 .Og .051g .02_6 .0198 .0003 .0002 °0033 2.030

.402 _14,45T .00 1,26 .1496 ,0261 --,0022 .0005 .0003 ,0028 5,738

.402 214.455 .00 2.62 .2528 0281 -.0251 .0002 .0004 .0024 g.006

.402 214.453 .00 3.60 .353g 0314 -.0474 .0003 .0005 .0022 11.286

.40I 214.2_6 ,00 4,80 °4570 0360 --.0700 .0002 ,0005 ,O01B 12,684

.401 216.3_0 .00 5.g8 .5538 0418 -.0914 .0005 .0006 .0015 13.237

.402 214.655 ..00 7.16 .6497 04gO -.1133 .OOO1 .0007 .0011 !3.26e

._01 214.087 .00 8.36 .7444 0572 -.1359 .0005 .DOOR .0003 13.017

.402 214.665 .00 g.51 .8361 ,0668 --.1598 .0006 .0008 .OOOl 12.5tl

.402 216.382 .00 10._3 .g2!7 ,0772 -.1862 .0002 .0008 -.0002 11.932

.402 214.6_1 .00 11.7% .gg87 ,CBg3 -.218! -.0010 .0006 .O00B 11.181

.402 214.8C8 .00 12.87 1.0593 ,1024 -.2541 --.0029 .0002 .0037 I0.34B

.402 214.573 .00 13.gfl 1.1055 ,1154 --.2865 -.0038 -.0002 .0054 9.577

.402 214.555 .00 .08 .0515 ,0256 .0201 .0004 .0002 °0034 2.014

BODY AXIS COEFFICIENTS

qACH Q BETA ALPHA CNF CAF CPM CRN CYP CSF

402 214.739 .00 .09 .050T .0255 .0197 °0004 .0002 .0033
402 214.764 .00 -4.38 -.3376 .0103 .1101 .0008 -.DO01 .0041
402 214.756 .00 -3.32 -°2456 .0175 .OBB4 °0005 -°OOOl .0_44
602 214.5_4 .OO -2.1B -.1492 .0227 .0654 .0005 -.BOO0 o00_3
402 214.373 .00 -1.06 -.0506 .0254 .0429 .0004 0001 .0035
602 214.461 .00 .09 .0520 .0255 .01g8 .0003 OOO2 .0033
402 214.457 .00 1.26 .1502 .022B -.0022 .0005 0003 .0028
602 216.455 .00 2.42 .2537 .0174 -.0251 .0002 0004 .D024

602 214.453 .00 3.60 .355] .0091 -o0474 .DO03 0005 .0022
401 214.266 .00 4.80 .4583 -.0024 -.OTOO .0002 0005 o0018
601 214.360 .00 5.gB .5550 -.0161 -.0914 .0004 ,0006 o0015
602 Z14.455 .00 7.16 .6506 -.0324 -.1133 .OOOl O00T .0011
401 214.087 .00 8.34 .7446 -.0513 -.135g .0004 0009 .0013

-o0721 -.1598 .0005 . 009 o0001602 214.465 .00 9.51 .B354
,602 216.382 .00 10.63 .gig8 -.0940 -.1862 .0001 ,0008 -°00¢2
402 214.681 .00 ll.Tg .gg54 -.1164 --.2181 -.0011 0004 .0008
602 214.80_ .00 12.87 1.0550 -.1359 -.2541 -°0029 --.0004 .0C37

.402 214.573 .00 I3.qB 1.1000 -o1550 -.2865 -.0036 -.0011 .00_4

.602 214.555 .00 .OB .0515 .0255 .0201 .0004 °0002 °0034

E I] f_ , -I :_ , _ * _' 7 X 1O F T TUNNELS * _* N A S A P REL I I_I _ AR'( _ * _



*_ F!AS_;°'C--_/N; _- "L e_ XIO FT TUNNELS €*_ NASA PRELIMINARY _

GRqUP 4 DGWNGRADED AT 3-Y_ INTERVALS, DECLASSIFIED AFTER 12 _RS

HIGH SPEFD TUNNEL TEST 790 RUN 33 BALANCE 731 09/2 ]167

STABILITY AXIS CGEFFICIENTS

MACH 0 BETA ALPHA CL CO CPM CRM CYM CSF L/O

.2_1 89.5_6 .00 o06 °0624 .0261 .0179 .0007 °0004 .0020 2°396

.251 89.3_0 .00 -_.11 -.2882 .033B .1049 .0010 .0002 .0037 --8o_33

.251 _9.689 .00 -3.10 -.2011 .0304 .0815 .0012 .0003 .0033 -6.621

.2_1 B9.687 .00 _2.06 -o1134 .0278 o0606 .0010 °0002 .0031 --%.076

.251 89.7_3 .00 -1.01 -.0259 .0265 .0392 .0007 °0003 o002_ --o_78
.2_1 89.$76 oGO ._5 .0622 00259 .0187 .0005 .0003 .0026 2°398

.252 90.G73 °00 1.10 .]518 .02_3 -.0020 .0007 .0005 o0015 5.764
.2_1 89._e3 o00 2.17 .2603 °0279 -.0225 .0009 .0006 .0016 8o_09
.251 B9o3E7 .CO _.27 .3326 .030B -.0_39 .0006 .0006 o0012 10o921
.250 Bg.!_l .00 _.32 o4193 .0339 -°0633 .0006 .0007 .0012 12°36B
o2=! 89.484 .00 5.43 .5076 .0367 -.0838 °0008 .0007 °0008 13.133
.251 89.678 ..00 6.53 °6026 .0447 -.lOB9 .0005 °0007 .0007 16o485
.251 89°484 °00 7°59 o6820 GOB09 -°1252 .0006 °0008 .0004 13.387
.251 8q.685 .00 8.70 .7709 .0591 -.1%63 .0002 .0008 -.0000 13.066

.2_1 89.780 .00 _.78 .8504 .0674 -.1662 .0003 .OO0_ -.0007 I2._1_

.251 89.978 °00 10.90 .g324 °0772 -.1885 .0004 .0009 -.O00B 12°0_9

.251 89.886 .00 ]I._6 1.0044 .0876 -°2153 -°0009 °0007 -.0001 IX°46B

.251 69.701 .00 13.10 1.0685 .1001 -.2519 -.00_9 .0003 .0030 10.513

.251 8_.714 .00 ]4DID 1.1126 .1113 -.2799 -.0037 -°0000 °0052 9.9_2
.251 B9.8_1 .O0 15.22 1.1€89 .12_8 -.3100 -.00_0 -.OO0_ .0064 9.204
.251 89.853 .00 16.22 1.1749 .13BO -.3309 -.0035 -.0003 °0058 8°_17
.2_1 89.686 .00 17.19 1.1961 o1529 -.3535 -.0022 .O001 .0065 7.e23
.251 80.976 .00 .06 .0502 .Q257 .O1B_ .0006 .0003 .0023 2.305

BODY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAF CPM CRM CYR CSF

.251 89.5E6 .00 .06 .0626 .0260 o0179 .0007 .0004 °0020

.251 8_.300 .00 -4.11 -°2898 .0130 .10_9 o0010 .0001 .0037
°251 89.689 .00 -3.10 -.202_ .01_5 o0815 o0012 °0002 .0033
.251 8_.687 .00 -2.06 -.1143 - .0238 °0606 .0010 .0002 .0031
.251 8_.783 .00 -1.01 -°0266 .0260 .0392 .0007 .0003 .0026
.251 89.076 °00 .05 .0622 .0259 o0187 °0005 .0003 .0026
.252 90.073 .00 1.10 .1523 .023_ -.0020 .0007 .0005 .0015
.251 8qo583 .00 2.17 .2412 .0188 -°0225 °0009 °0006 o0016
.251 B9.387 .00 3.27 .3337 .0115 -°043_ .0006 .0007 .0012
.250 80o1_1 .00 _.32 °6206 .0023 -.0633 °O00B .0007 .0012
._51 8_°_86 .00 5.43 .508_ -.00_5 -.083B .0007 .0008 .00_8
.251 89.678 .00 6.53 .6037 -o0241 -.1059 °0005 .0008 .00(7
._51 B9._84 .00 7.59 °6826 -°03_6 -°1252 .000_ .0009 .00C6
o251 8_._85 .00 8.70 .7708 -.0582 -°1463 .0001 .0009 -°OOCO
.251 89°780 .00 9°78 °8492 -.0779 -.1662 .0002 °0010 -°00¢7
.251 89°978 o00 10.90 °9298 -.1006 -o1885 .0002 .0010 -.OOtB
.251 8g°886 .00 11.96 1.0003 -.1224 -.21_3 -.0010 °0005 -.00{1
.251 89.701 °00 ]3.10 1.0629 -.16_5 -.2519 -.0029 -.0003 .00_0
.251 89.714 .00 14.10 1o1051 -o1629 -°2799 -°0036 -.0009 .0012
• 251 89o831 .DO 15.22 1.1407 -.1810 --°3100 -°0038 -.001_ °0066
• 251 89.853 °00 16.22 1o1659 -o1955 -°3309 -.0033 -o0012 .00_8
.251 89.684 .00 17.19 1.1870 -.2071 -.3535 -o0021 --°0005 .00_5
°25l 89.976 .00 °06 °05_2 .0256 .0184 .0006 .0003 .0023

- -_. -D *-_- -_- €*'_ 7 X I0 E T TUNNELS _ x,= NASA PRELIMINARY ** _



_, : _ r__ _

7 X 10 F 1 TUNNELS =_ x, _ NASA P R E L I _ I N AR Y _" '_ :

G R f_ U D 4 O OWN (':R AD ED AT 3 - Y R INTERVALS, DECL ASS IF I E O AFTER I 2 YR S

HIGH SPEFO TUNNEL -TEST 7gO RUN _6 BALANCE 73I 09/21/&7

STABILITY AXIS COEFFICIENTS

MACH 0 BETA ALPHA CL CD CPM CRM CYM CSF LI_

.655 478.660 .00 .05 .0296 .0310 .0224 -°0002 .O00Z .0033 .952

.655 47qo3_3 .00 -2.45 -.1104 .04_7 .07TO -.0002 .O00I .O00g -2.730

.654 477.888 °00 -I.85 -°0982 °0386 .0614 .0002 oO00L °0025 -2._2

.6F5 479.1_1 .00 -1.26 -.0640 °0356 °0489 .0001 .0002 .0023 -1.801

.655 478.6C6 .00 -.63 -.0253 .0329 .035R -.0005 .0002 °0020 -.770
°655 _78.55q °00 ._6 .0290 .0311 .0221 -°0005 .OOO2 .0033 ._32
°6f!4 _78°066 .00 .76 .0925 .0303 °0086 -.0003 .0002 °0032 3o051
.655 479.2_4 .00 1.51 .I611 °0307 -°0051 -.0003 °0003 .0027 5°253
.656 479°684 .00 2.34 .2370 .03[9 -o0199 -.0004 °0004 °0025 7o_2_
.655 47q.114 °00 3.08 °3077 °0337 -.0340 -.0003 .OOO4 .0018 9°]ZO
.6f!5 _78.947 °00 3°82 ,_766 °0365 -.0470 -°0005 °0005 .0015 10.312
,655 479.359 °00 4°59 .4520 .0405 -.0615 -°0004 .0005 o0017 11.162
.6_5 47R.0C7 .00 .C6 .0303 o0310 .0220 -°0002 °0002 .003_ °_75

BODY AXIS COEFFICIENTS

MACH Q _ETA ALPHA CNF CAF CPM CRM CYP CSF

.655 478.660 .00 .05 .0206 .0310 .0224 -.0002 .O00Z .00_3

._fi5 479.363 .00 -2.45 -.1211 °0386 °0770 -.0002 .0001 °00_9

.654 477°888 .00 -1.85 -.0904 °0354 .0614 °0002 o0001 °0025

.655 47g.141 .00 -1.26 -.0648 °0341 °0489 .0001 ._002 .0023

.655 478.6_6 .00 -.63 --.0257 .0326 .0358 -°0005 °0002 .0020

.655 478.650 .00 .06 °0290 .0311 o0221 -.0005 °0002 .0033

.654 478.066 .00 .76 .0929 .0291 .0086 -.0003 .0002 .00]_

.655 _7q°204 .00 1.51 .1618 .0264 --o0051 --°0003 .0003 .O02T

.656 4T_.6_4 .00 2.34 .2381 °0222 -.0199 -.0004 .0004 .0025

.655 47R.114 .00 3.08 .30gO °0172 --°0340 -°0003 °000_ °O01B

._55 478.947 .00 3.82 .378! .011_ --°0470 -.0005 °0005 °0015
°655 4_9°359 .00 4°5_ .4537 .OOA2 -o0615 -°0004 °0005 .0017
°_55 478°9_ .00 .06 .0303 .0310 .0220 -°0002 °O00Z .0034

'LUINr _.uc,, _ _ &L . * = 7 X I0 F T TUNNELS w_ _= w_ NASA P R E L [ M I N A R _ _t _. :{.



, _ 4, _ j,, ,-_ _ _,--_ _i,

_ * N A S "_'_'__ _ Z ._:T ." L € # € 7 X 10 F T TUNNELS _, • _.' NASA PRELIMINARY w_€ _

GROUP _ - D 0 W N G R A 0 ED AT 3- Y R INTERVALS-,, rECLASSIFIED AFTER I 2 Y R S

HIgH SPEED TUNNEL TEST 790 RUN 35 BALANCE 731 09/21/67

STABILITY AXIS COEFFICIENTS

_ACH 0 BETA ALPHA CL CD CPM CRM CYM CSF LID

.553 368.7_6 .00 .11 .0406 .0267 .0215 .0001 .0001 .O03B 1.515

.553 368.9F2 .00 -3.6T -.2839 .0371 .0_63 .O00T -.0001 ,0044 --To652

.553 369.605 .00 -2.46 -.1845 .0316 .0716 .0002 -.0001 .0035 -5.833

.B53 569.066 .00 -1.22 -.0765 .0281 .0665 .0001 -.0001 .0041 --2._2_
.553 3&9.13_ o00 o10 .0389 .0266 .0217 o0001 o0001 .0039 1.463
.553 369.6_5 .00 1.38 .1545 .0272 -.0030. -.0000 .0002 .0034 5°677
.553 369°384 .00 2.78 .2806 .029g -,0296 .0002 .0004 °0025 9.385
.553 36R.8_7 .OO 6.13 .3999 .0346 -.0547 .000! .0004 .0024 11.565
°552 368._27 .00 5.42 .5123 .0408 -.078_ .0003 .0005 .0020 12.557
.553 368.705 .DO 6.74 .6244 .0687 -°1061 .BOO4 .0006 .0012 12.826
.5_3 36g.6c3 .or 8.05 .7340 .0588 -.132_ .0004 .0007 .OOO_ 12o4_7
.553 368.750 , .00 g.2B °8298 .0700 -.1641 .0006 .0008 .0008 11.854
.552 368.266 .00 10.49 .9252 .0825 -.195T .0008 .0009 -.0010 11.215
.553 369.1_1 .00 .tO ._399 .0267 .0215 -.0000 .O001 .0036 1.49_

BODY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAP CPM CRM CYM CSF

.953 3_8.7_4 .00 .11 .0605 .0266 .0215 .0001 .0001 .0038
.553 368.952 .00 -3.67 -.2856 .0189 .0963 .0007 -.000l .0044
°553 369,605 .00 -2.46 -.Ifl57 .0237 .0716 .0002 -,0001 °0035
.553 369.066 .00 -1.22 -.0770 .0264 .0465 .0001 -.0001 .OO_I
.553 369.137 .00 .10 .0390 .0265 .0217 .O001 .0001 .0039
._53 369.645 .DO 1.38 .15_1 .0235 -.0030 -.0000 .0002 .0034
._53 369.3_ .00 2oT8 .281T .0163 -.02_6 .0002 .0004 .0025
._53 368.867 .00 4.13 .4013 .0057 -.0547 o0001 .0005 .0024
._52 368.527 .00 5.42 .5138 -.0077 -.0784 .0002 .0006 .0020
.553 368.705 .00 6.T6 .6257 -.0249 -.1041 .0003 .0007 .0012
._53 369.4R3 .00 8.05 .7348 -.0445 -.1324 .0003 .0008 .00(6
._53 368.750 .00 9.28 .8299 -.0647 -°1641 .0004 .0009 .00_8
.552 368.266 .00 10.4_ .9246 -.0872 -.1957 .0006 .OOlO -.0010
.553 36_.141 .00 °10 .039_ .0266 .0215 -.O00O .0001 .0036

_,,_.__-,....
..... _ _L'_-_
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# _ # NASA -_,rLUENTi,(L _ # = 7 X lO F T TUNNELS =) #* NASA p R E 11 M I N AR Y _ = ;

GROUP 4 - D 0 W N G R _ D E O AT 3- Y R I N T E R V A t S _ D E C L A S S I F I E O AFTER I 2 YR S

HIGH SPEFD TUNNEL TEST 790 RUN 37 BALANCE 731 09121167

STABILIT_ AXIS COEFFICIENTS

MACH 0 BETA BLPFA CL C9 CPM CRM GYM CSF LID

.2_0 89.2_8 .00 .07 .0063 .0275 .1444 .0007 .0006 .O00S .228

.250 8go2C9 .00 -4GOB -.3409 .0382 .2286 o0012 .0004 .0025 -8o931

.25l _9.6_5 .00 -3.05 -.255l .0339 .2078 .0013 .0004 o0017 -T.516

.251 89.6c3 .00 -2._1 -.1704 o0310 .1E75 .0012 .0005 o0010 -5.492

.25l 89.g84 .00 -._6 -.0817 .028g .1656 .0011 °0005 .0008 -2._29

.2_1 _9.884 .00 .CT .0053 °0274 .1446 .0007 .0006 .0005 .193

.7_1 89._0 .00 1.16 .09TO .0273 .1235 .0005 .0006 .0010 3.555

.25_ qO.2T1 .00 2.22 .1866 .0281 .1026 .O00S .0007 .0004 6.640

.252 90°465 .00 3.31 .2789 .G299 .0823 .0009 .0008 -.0000 9°323

.251 8_.4_7 .00 4.37 .3666 .0326 .0614 .0007 .0009 -.0009 11.255

.2_I 99.3_9 .00 5.46 °4558 °0367 .0408 .0006 .0010 -.0006 12.411

.251 89o7_0 .00 6.56 .5469 .0421 .0201 .0008 .0010 -.0010 13°000

.2St 89.779 .00 T.6S °6297 .0435 -.0001 .0007 .0010 -.0011 13.26_

.251 89.5_5 .00 8._4 .T160 .0547 -.0217 .0004 .0011 -.0021 13.100

.25! 99.5_6 .00 q.83 .7992 .0626 -.0427 .0005 .0011 -.0025 12.773

.25! 89°3_3 °00 1G.95 .8835 o0718 -.0652 .0005 .0012 -.0026 12.29_

.251 89.6_0 .00 12.02 .9578 .0818 -°0916 -°0004 .0010 -°0022 11.715

.251 _9.T_T .00 13.12 1.01_7 .0929 -°1278 -.0022 .0006 °0000 10.960

.251 8q.518 .00 14.1_ 1.06A9 .1046 -.1627 -.0035 .0003 .0032 10.180

.251 89.634 .00 15.27 1.1043 .1178 -.2008 -.0Q36 -.0000 .0045 9.3_2

.251 89.949 .00 16._7 1.1363 .1316 -.2302 -.0033 -.0000 .0044 8.E33

.251 89.877 .00 17.24 1.1522 .14_2 -.2_22 -.0024 .0002 °0033 7.935

.252 qO.C_9 .00 .06 .0043 .02_2 .14_0 .0006 .0007 .0002 .15T

BODY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAF CPM CRM C_ CSF

°250 8_.298 .00 .07 .0063 .0275 .1444 .0007 .0006 .00(5
,250 8_.209 ,00 -4.08 -.3427 .0138 .2286 .0012 ,0003 .0025
.251 89.695 .00 -3°05 -.2565 .0203 °2078 o0013 .0003 .001_
.25l 89.693 .00 -2.01 -.171_ .0250 .18_5 .0013 .0005 .0010
,25l 89.984 .00 -.96 -.0822 .0275 .165b .0011 °0005 .00_8
.251 8_.884 .00 .07 .0053 .0274 .144_ .0007 .0006 .00¢5
o251 89,980 .00 1.16 .O975 .0253 .1235 .0006 °0006 .0010

.0209 .1026 .0004 °0008 .00{4•252 90.2_1 .00 2.22 .187_

,25_ 90.465 .00 3.31 .2801 .0138 .0823 .0008 .0009 -.OOCO
,251 89.487 .00 4.37 .3680 °0045 .0614 .0006 ,0010 -°0009
.2_1 89.389 .00 5.4_ .45_2 -.0068 .0408 °0005 .0010 -.00(6
.251 89.780 .00 6.56 .5480 -.0207 .0201 .0007 .0011 -.0010
.251 89.7_9 .00 7.65 .6303 -.0367 -.0001 .0005 o0011 -.0011
.251 89.58_ .00 8.74 o7158 -.0547 -.0217 .0002 .0011 -.OOE1
.251 _9°586 .00 9.83 .7979 -.0748 -.0427 °0003 .0012 -.0025
.251 89.3_3 .00 10.95 .8807 -°0972 -°0652 °0003 o0012 -°0026
.251 89.69_ .00 12.02 .9534 -.1193 -.0916 -.0006 .0009 -.0022
°251 89.797 .00 13.12 1.0117 -.1405 -.1278 -.0023 o0001 oOOCO
.251 89.518 ,00 14.16 1.0576 -.1588 -.1627 -.0034 ,.0005 °0032
.251 89.634 °00 15.27 1.0957 -.1769 -.2008 -.0035 -°0009 .00_5
.251 89.9_9 .00 16.27 1.1269 -.1918 -.2302 -°0032 -.0009 o00_4

........ ?..5.L 89°8_7 °OC 17.24 1.1427 -.2025 -.2522 -.0023 -.0005 .00_3

_ :i'_..'i '~ ...._ "'_" <_";_-_ _ _" _,52"_: 90.079 .00 .06 .0043 .0272 .1440 .0006 .0007 °00_2

C N F I D E N X_ # 7 X i0 F l TUNNELS =x x, _ NASA PRELIMINARY ** *
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'_ • N " S A 'X_L'q N t- J. ..... " "_" # _, 7 X 10 F T TUNNELS # • _, NASA P R E L I N ! N A R Y _ _

GROUP 4 D C? N N G R _ D E D AT 3- Y R I N T E R V A L S T 0 F C L '_ S S I E I E 0 AFTER 1 Z YR S

HIGH SPEED TUNNEL TEST T90 RUN 38 BALANCE 731 09121167

STABILITY AXIS COEFFICIENTS

MACH _ BETA _LPHA CL CO CPN CRM CYM CSF LID

.401 214.384 .00 .12 -.0016 .027t .1426 .0005 .0004 .0025 -.057

.401 214.318 o00 -6.31 -.3816 .0402 .2287 .0009 .0002 .0032 --9.685

.402 214.6_1 .00 -3.24 -.2903 .03_2 .2089 .0010 .0003 .0031 -B.269

.402 214,7_7 .00 -2.12 -.1948 ,0313 .1869 .0009 °0003 °0027 --6.220

.402 214,6_8 o00 -.99 -.0953 .0286 .1642 .0006 .0004 .0021 -3.337

.401 214,2€1 .00 .11 -.0028 °0272 .1434 .0004 .0005 .0019 -.102

.402 214.5_5 .00 1.29 .1002 .0271 °1203 .0004 .0005 .0019 3.705
• 401 214,375 .00 2.46 .2011 .0281 .0978 .0004 .O00T .0012 7o144
.402 214.4_6 .00 3°_ .3053 °0308 .0747 °0004 .0008 °0005 9.909
.402 214.464 .00 4°84 .4039 .0346 .0531 .0004 .0008 .0005 11.662
.401 _14.1_5 .00 6.04 .5036 .0398 o0310 .0005 °O00q .0001 12.652
.4nl 216.371 ..00 T.24 .6023 .04_3 .0080 °0006 .0010 -.0003 13.021

.401 214o0€4 .00 8.61 .6971 .053B --.0146 .0005 .0010 --.0009 12.953

.401 ZI3.ql6 .on _.58 .7876 .0629 -°0380 .0004 .0011 -.0013 12._19

.401 214.10q .00 10.71 .8737 .0725 -.0638 .0005 .0011 -.0016 12.04_

.40] 214,405 .00 11.87 .9535 .0840 -.0949 -.0006 .0009 --.0019 11.346

• 402 216.531 .00 I2.94 1.0133 .0_65 _1364 -.0026 .0005 .0014 10.498
.401 216.3_T .00 14.06 1.0634 .1095 -.1766 --.0036 .0002 .003_ 9.714
.402 214.43_ .00 .1_ -.0032 .02_3 .1439 .0003 .0004 °0021 -o11_

BOD_ AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAF CPM CRM C_M CSF

.401 214.386 .00 .12 --.0015 .0271 ,1426 °0005 .0004 .002_

.40] 214.318 .00 -4.31 -.3834 .0114 .2287 .0009 .0002 .0022

.402 214o681 .00 -3.24 -o2917 °0187 °2089 .0010 °0002 °00_1

.60_ 214.767 .00 -2.12 --.195B .0241 °1869 .0009 .0003 .0027

.402 214.668 .00 -°99 -.0957 .0269 .1642 .0006 °0004 .OOE1

.401 214.2_1 .00 .11 -.0027 .0272 .1434 .0004 .0005 .OOIS
• 602 214.565 .00 1.29 .I008 .0248 .1203 .0004 .0005 .0019
.601 216.375 .00 2.46 .2021 .0195 .0978 .0004 .0007 o0012
.402 214.466 .00 3.68 .3066 .0112 ,0747 .0004 .0008 .00(5
.402 214.464 .00 4.B4 .4053 .0004 .0531 .000_ °0009 .0005
.601 216.185 .00 6.04 .506q -o0136 .0310 .0004 .0010 .00(1
.401 214.3_1 .00 7.24 .6032 -.0300 .0080 .0005 .0010 --.00_3
.60[ 214.0q4 .00 8.41 .6972 -.048T -.0146 .0003 .0011 -.00_9
.401 213.916 .00 9.58 .7869 -.0690 --.0380 .0002 .0011 -.001_
.401 214.10_ .00 10.71 °_71_ -°0@10 -.06_8 .000_ o0011 -.0016
.401 214.405 .00 11.87 .9500 -.1138 -.0949 -.O00B .0008 --.0019
• 402 214.531 .00 12,94 l. OOB_ -.1328 -.136_ -.O02T -.0000 .0014
.401 214.387 .00 14.04 1.0577 -.1516 -.1766 -°003_ -.0006 .003_
.40_ 214.47_ .OO .I0 -.0031 .0273 °1439 .0003 °0004 .OOEl
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A--o .......... • T NNE S NASA  ELI,INAR *"
_J_rY_l_ GROUP 4 -- DOWNGR'DED _T 3--YR INTERVALS' DECLASSIFIED AFTER 12 _RS

_, HIGH S_EFD TUNNEL TEST 790 RUN 40 BALANCE 731 09121167

STABILITt AXIS COEFFICIENTS

MACH 0 BETA ALPHA CL CO CPM CRM CYM CSF L/D

.654 478.362 .00 .25 -.0072 °0326 .1412 .OOOO °0005 *0025 --.221

.6_5 47q.[59 .OO -2.30 -.1646 .0664 .tq3I .0002 .0005 *0003 -3.551

.655 479.6C8 .OO -1.7_ --.1363 .0615 .1806 .0007 .0005 .O01T -3.284
• 655 47q.1C5 .GO -1.ll -.1055 .0380 .1688 .0001 .0005 .0012 -2.777
.655 478.8C_ .00 -.67 -.0646 .03S0 o1553 -.OOOl .0005 .0015 -1.167
°655 478.445 .OO .2_ -.0063 .0327 .1608 -o0001 .0005 .0022 -.192

.6_5 478.7_3 .00 ._5 .0577 .031B .L27_ .0002 °0006 o0021 1.818

.655 478.740 .O0 I.E7 .1262 .0317 .1139 . O00O .0006 o0019 3._23
.655 47q._54 .00 2.46 .1971 °0325 .OqO1 .0001 .0007 .0016 6.063
.6_5 479.218 .00 3.22 .2682 °0338 .0849 °0000 .0008 .0009 T._31
.655 478°8C8 .00 6.00 °3436 .03_2 .07OO -°0000 .ODD8 °0006 9.485
.655 479._31 . .00 4.76 .4157 .0398 .0561 -.0002 .0008 .0008 [0.43T
.655 478.77! .00 .25 -.0070 .0327 .1409 -.0002 .0005 .0026 -.215

BODY AXIS COEFFICIENTS

MACH q BETA ALPHA CNF CAF CPM CRM CYM CSF

._54 478.362 .00 .25 -.0071 ._3Z6 .1412 .OOOO .0005 .0025

.655 479.15_ .DO --2.30 -. 1663 . 03q7 .1931 .0003 .0005 .OOC3
o_55 4TR.EC8 .00 -I.70 -.1375 .0375 o1806 .OOOT .OOO4 o0017
._55 479.105 .00 -1.11 -.10_2 °0360 .168B .0001 °0005 o0012
.65B _78.8C8 .OO -.(7 -.06_9 .034B .I553 -.0001 .0005 .0015
.655 478.445 .OO .26 -.0061 .O3Z? .140B -.0001 °0005 .0022
.655 _7B.753 .00 .q5 .0582 .0308 .1274 .0002 .0006 .0011
.655 478.740 °00 1.67 °1250 .02BO °1139 .0000 .0006 .0019
._55 479.55_ .00 2.46 .19B3 .0240 .0991 .0001 .O00? o0016
.655 479.218 .OO 3*22 .2696 °_187 .086R .DO00 *0008 .00(_
._55 478°BC8 .00 4.00 .3653 .0122 ,070D -°GOD1 .0008 .0006
.655 479.631 .00 4.76 .4175 .0052 .0561 -.0003 .0008 .00¢8
.655 478.771 .00 .25 -.0069 .0327 .1409 -.0002 .0005 .0026
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* _ N A S A _ _ "' _ T n F,_ x _4--E, * * * 7 X 10 F T T U N N E L S _ _ _ N A S A P R E L I _ I N A R Y

GROUP • DOWNGRADED AT 3-YR INTERVALS_ DECLASSIFIED AFTER 12 yRS

HIGH RPFED TUNNFL TEST 790 RUN _q BALANCE 731 0912116T

STABILITY AWIS COEFFICIENTS

NACH C BETA ALPFA CL CO CPM CRM CYM CSF L/D

.553 _68.9_4 .00 .25 -.OOI6 .C282 .1419 .0006 .0006 °0023 -.058

.5_2 368._1 .OO -3._A -.3215 .0608 .213_ .DOll .0002 .0031 --7.882

.556 3&9.gOI .DO -2.33 -°2224 °0347 .1901 °0006 .0003 .0019 -6.400

.5_3 368.846 .00 -1.08 -°1139 .0306 .1663 .OOO6 .0003 .0C27 -3°765

.552 368o651 .OO .2_ -.0002 .0282 .1616 .ODD2 .0004 °0028 -.008

.553 369.330 .00 I°_1 .1163 .0281 °I168 .0004 .0005 °0026 6.086

.5_3 369.0_6 .OO 2.89 .236q °030G ,0906 °0002 .0006 .0015 7.8_7
°5=3 369.148 .00 _.2_ .3585 .0339 .0651 .OOO3 .0008 .0013 10._62
._53 368,9_6 .OO 5.57 ._T2B .03_5 .0406 .0006 .OOOq .0006 11._56
.553 368.725 .DO 6.87 °5860 .0469 .0156 .0006 .0010 .0001 22.666
.5S2 368.6_9 .00 8°18 .6921 .0560 -.0113 °OOO8 °0010 --.0006 12°352
.5_2 36T.8_9 .00 _.60 .T8T6 .0662 -.0615 .0006 °0011 -.O01T 11.896
.5_2 368.2_8 .00 10.59 .8808 .0783 -.0776 .OOIO .0012 -.0023 11.24]
.5_3 369.5C9 .00 .26 -°0006 .G286 .1419 .0004 .0004 °0025 --.01_

BODY AXIS COEFFICIENTS

NACH Q BETA ALPHA CNF CAF CPF CRF EYE CSF

._53 368._4 °OO °25 -.DO15 .0283 °1_1_ .0004 °0004 .0023

.552 368.391 .00 --3.56 -.3233 .020R .2135 .0011 .O00Z .00_1

.556 369.901 .OO -2.33 -.223_ .0257 .1901 .0006 .0003 .0019

._53 368.866 .00 -1.08 -.1165 .0283 .1663 .0006 .0003 .0027

._2 368.651 .DO .25 -°DO01 .0282 °l_16 °0002 °DO0& °0028

.553 369.330 .00 1.5l .1150 .0251 °1168 .0006 .0005 .002_

._53 369.06_ .DO 2.89 .2381 .0180 .0_06 °0002 .0006 .0_15

.553 369.168 .00 6.25 ._600 .00_3 .06_1 °0003 .0008 °0013

._53 368.9T6 .00 5.5T .6743 -.0065 .0406 .0005 °0009 o00(6

.553 368.725 .00 6.8T .5B5_ -.0Z33 .0154 .0005 .0010 *00_1
.552 368.6_ .00 8.18 .6928 -.0630 -.0113 °0006 .D011 --°00(6
.552 367.8_ .00 9°40 .78_6 -.D633 --*0_15 .0006 .0012 --o0017
._52 368.278 .OO 10.59 .8799 -.CB_9 -.0776 .0008 .001_ -.0023
._53 369.50_ .00 °2_ -.000_ .0286 .1619 .0004 .OOO_ ,0025

C _ NF_ • # 7 X 10 F T T U N _ E t S _ * = NASA p R E L I N I N A R Y _ _ _



_ NASA _nNFTnF L,_'*_ _ ?X]O FT TUNNELS _ NASA PRELIMINARY _

GROUP _ O_NKGR_DED AT 3-YR INTERVALS, DECLASSIFIED AFTER 12 YRS

PIGH SOEED TUNNEL TEST 790 RUN _l BALANEE 731 "_'_!'_-_%';'_": : ;_'. C9/2|167

STABILITY AXIS COEFFICIENTS

NACH 0 BETA ALPH_ CL CO CPM CRM CYM CSF LID

.2_1 89.789 .00 .C7 -.0140 .0287 .2018 .0005 .0006 .0022 -.487

.751 8q.70l .00 -4.OR -.3612 o0_05 .2816 .0012 .000_ °0030 -8._20

.252 90.4F0 .00 -3°05 -.2759 .0362 .2618 .0012 .0004 .0025 -7._16

.7_2 90.282 ._0 -2._2 -.1904 .0329 .2_25 .0011 .000_ °002_ -5.794

.252 90olP3 .00 -._7 -.1036 .0305 .2215 .0012 °0006 .0020 -3.601

.252 90.2?8 .00 .C7 -.0158 .0287 .2004 .0007 .0006 .0013 --.552

.2_2 90.081 o00 1.15 .076R .0282 .1806 .0003 .0006 .0018 2o_69
.252 qO°l16 .00 2°22 .1657 .0286 °1603 .0006 .0007 °O01E 5._85
.?52 90.1_5 .00 3.?1 .2557 .0303 .1391 .0010 .0009 .0005 8.43?
.252 90.076 .00 4.37 .3431 .0329 .1186 .0005 °0009 .0011 10°_27
.251 _9._78 o00 5._6 ._327 .0365 .0981 .0007 o0010 °0005 llo852
.252 qO.C_5 .00 6.55 .5211 .0413 .0785 .0006 .0010 .000_ 12°_13
.252 90.0_5 .00 _.65 .6064 .0467 .0573 °0001 .0010 -°0006 12.937
• 25l R�.R_7 .00 8.75 .69_8 °0536 .0370 °0007 o0012 -°0010 12.968
.251 89°_78 .00 9.8_ .7805 .0616 .0150 °0005 .0012 --.001_ 12.715
.251 _9.q80 .00 10°R5 °8625 °0701 -.0081 .0005 °0012 -o0021 12.30_
°252 90.13q .00 12.01 .93_5 .0793 -.0350 -°0005 .O00q -.0011 11o791
.251 Rq°8_ .00 13.12 .RqT_ .0906 -.0717 -°0023 .0006 °0020 11°003
.251 90.0C8 .00 14.16 1.0476 °1031 -.1109 -.0033 .0003 .00_3 10°151
.251 B9.928 .00 15.2_ 1o0873 .1157 -.1506 -.0036 .ODD1 .OO_ 9.394
.252 90.046 .00 l_.25 1.1187 °1290 -.1833 -°0033 °0000 .0046 8°_7_
.252 q0.072 .00 17.22 1.13_3 .1426 -.2065 -.0023 .DO02 .00_1 7o571
.251 89.789 .00 .06 -.0180 .0285 .2006 °0007 .0006 .0016 --°630

BODY AXIS COEFFICIENTS

NACH _ _ET_ ALPHA CNF OAF CPM CRN CYP CSF

.251 8_.78R .DO .07 -.0139 .0287 .2018 .0005 .0006 °0022

.251 Bq.TCI .00 -_.08 -.3631 .01_7 .2816 .0013 .0003 °0030

.252 90.480 .DO -3.05 -.2774 ° 0215 .2& 18 .0012 .000_ .0025

.252 90.282 .00 -2.02 -.191_ °0261 .2_25 .0011 .O00_ °O02q

.252 90.183 .00 -.97 -.10_1 .0287 .2215 °00!2 .0006 °0020

.252 q0.2_8 .DO .07 -.0158 .0_87 °2006 .0007 .0006 °00]3

.252 90o081 .00 1.15 .0753 °0267 .1806 .0003 .COO6 oO_lB

.252 q0.176 .00 2.22 .1667 .0222 .1603 .DO06 .0007 .00]1

.252 _0.1_5 .DO 3.31 .2570 .0155 .1391 .0C09 °0009 .00(5

.252 90.016 .O0 4.37 .34_5 .0067 .1186 .0004 .0009 °O0]I

.251 8q°q78 .O0 5._6 .43_1 -.00_9 .0981 .0006 .O010 .00{5

.252 90.075 .O0 6.55 .5223 -.018_ .0785 .0005 .0011 .00_

.252 90.0_5 .DO 7.65 .6051 -.03_1 .0573 .DO00 .O0tO -.00_6

.251 8q.g77 .00 8.75 .6q46 -°0527 .0370 .O005 o0013 --°00]0

.25l R9°978 .00 9.83 .7793 -.0727 .0150 .0003 .0012 --°001_

.251 89.980 °DO 10.95 .85q8 -.09_9 -.0081 .0003 .C013 -.00_1

.252 qO.17_ .DO 12.01 o9301 -.1168 --.0350 -.0007 °0008 "-.0011

.2_1 8_.8q5 .DO 13.!2 ._ql5 -.13_0 -.0717 -.002_ .COOl .0020

.25l 90.DOE .00 l_.16 1.0605 -.1561 -.1109 -.0033 --°0005 .OOm3

.251 89.928 .00 15.26 1o0788 -.17_3 -.1506 -.0035 --°OOO8 .00_

.252 90.046 .O0 16.25 1.1093 -.189l -.1833 -°0032 -.0009 °00_6

.2_? _0.072 .O0 17.22 1.1268 --o199_ -.2065 -.0023 --.000_ .O0_l
.25! 8_°78_ .00 .06 -°O17R .0285 .2006 °0007 .0006 .0016
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G _ C U P 4 g fl W N C, R A 0 E D AT 3- Y R INTERVALS, DECLASSIFIED AFTER 12 YR S

HIgH SPEED TUNNEL TEST T90 RUN 42 BALANCE T31 09122167

STABILITY AXIS COEFFICIENTS

MACH O BET_ ALPHA CL CO CPM CRM CYM CSF LID

• 401 214._01 .00 .14 -.0205 .028T .1973 °0004 °0004 .0028 --.71_
.401 213.587 .00 -4.29 -.3981 .042B .2786 .0006 .0002 °0039 -9,303

.402 214.785 .OO -_.2_ -.3081 °0375 .25q6 .O00B .0003 .0036 --B.215

.402 214.777 .Oq -2.10 -o2123 .0333 .2392 .0007 °0003 .0032 -6.373

.402 214.677 .00 -.97 -.1!46 .0303 .2183 .0007 .0003 .0032 --3+782

.402 214.7_4 .00 .14 -.Olq6 .0286 .[969 .0002 .0004 °0029 --.686
.401 213.645 .00 1.32 .0805 .0281 .1749 .0003 .0005 .0026 2,861
.402215.126 ,00 2.48 .1838 .02gO .L925 .0006 .0007 .0020 6.332

.401 214.381 *On 3.b9 .2851 .0313 .[298 ,0005 .0007 .00[4 g,[2Z

.402 214.65T ..00 4.8q .3854 .0348 .1075 .0005 .0009 .0012 11,080

.402 214.563 .00 6.07 .4825 .0397 .OB60 .0003 .0009 .0006 12.163

.401 214.378 .00 T.28 °5836 °0460 .0634 .0006 °0010 .0002 12,689
•402 214.566 .00 8.44 .6779 .0533 .040T °0005 .0010 .0002 12.719

•402 214.57i .00 q.61 .T663 o0616 .0168 .O00B .0012 --.OOIO 12._33
.401 214.022 .00 IO.T3 .8528 .07El -.OOBB .0005 .0012 -.0011 11o995

.402 214._g6 .00 II.B9 .9312 .0822 -,0408 -.0009 .0009 -.0010 11.333

.401 214.44_ .00 12.g6 .g918 .0944 -.0835 -°0024 .0005 .0029 10.504
•401 214.79_ .00 14.07 1.0430 .I077 -.1263 -.0034 .0002 .O04B 9.686

.402 21_.671 .00 .14 -.022I *0286 .1978 .0002 .0004 .0029 -o771

BODY AXIS COEFFICIENTS

MACH 0 BETA ALDHA CNF CAF CPM CRM CYM CSF

.401 214.301 .00 .i_ -.0204 .0287 .!973 .0004 o0004 .0028

.401 213.587 .03 --4.2g -.4001 .0129 .2786 .0006 .0002 .0039

.402 214.785 .03 -3.21 -.3096 .0202 .2596 .O00B .0002 .0036

.402 214.TTT .00 -2.10 -.2133 .0255 .2392 .0007 .0003 °0032

.407 214.677 .00 -.97 -.1151 .0284 .2183 o0007 .0003 ,0032

•402 214._64 ,00 .L4 -.0105 .0286 °1969 °0002 .0004 °0029

.401 213.645 .00 1.32 .0811 .0263 .i749 .0003 .0005 .0026
•402 215.I25 .00 2.48 .I848 .02EO .1525 .0006 .O00T °0020

.401 214.381 .00 3.6q .2865 .0129 .I298 °0005 °0008 .0014

.402 214.657 .00 4.89 .3868 .0018 .lOT5 .0005 .0009 .0012

.402 214.563 .00 6.07 o4839 -o0115 .0860 .0002 .0009 .0006

.401 2E_.378 .0_ T.2_ .5846 -.0283 .0634 .0005 .0011 .0002

.402 214.566 .00 8.44 .6782 -.0468 .0407 °0004 .OOII .0002

.402 214.571 .00 g.6i .T656 --.06TI .0168 .0006 .0013 --.0010

.40I 214.022 .00 10.73 .8508 -.0888 -.0088 .0003 .00E3 -°0011
•402 214.596 .00 ll. Bq .g278 --.III4 -.0408 -.0010 .O00T -.0010
.401 214.442 .00 12.96 .98T2 --.I303 -.0835 -.0024 -.0000 °0029

.40I 214.29_ .03 14.07 1.0374 -.k4B9 -,1263 -.0033 -.0006 .00_8

.402 214.671 .Oq .I_ -.0220 .02B7 .1978 °0002 .0004 .0029

C-- _ _ * _- 7>(10 ; T TUNNELS * _ * NASA PRELIMINARy _,_
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GRCU_ 4 - _WNGPADED AT 3-YR INTERVALS, DECLASSIFIED AFTER 12 YRS

HIGH SPEEO TUNNFL TEST 790 RUN 44 BALAN£E 73[ 09122167

STABILITY AXIS COEFFICIENTS

MAEH Q _ETA ALPHA CL Cl CPM CRM CYM CSF LID

._$5 47_.300 .00 .25 -°0307 .0345 .1966 -.0002 .0005 .0028 -.892
• 657 476._12 .00 -2.26 -o1870 .04Z6 °2435 .0005 °0004 .0015 -3.927

•654 47_.224 o0_ -I.65 -.IST3 .0433 .2332 .0006 °0004 .0022 --3.63I

._65 479.141 ,00 -1.94 -.I_31 .0396 .2215 .0002 .0004 .0018 --3.110

.655 479.2_I .hO -.40 -.0798 .0366 .2084 .0001 .0005 .0020 --2.182

•655 479.C54 .Oq .25 -.0319 .0344 .1963 -.O00i .0005 .0027 -°928
._5_ 478.701 .00 .99 °0378 .03_0 .IBI5 -.O00i °0005 °0028 I°144

.655 4T_.77_ .00 1.73 .1068 .0328 .1673 -.0002 °0005 .0025 3°254

.65S 479.C9_ .00 2.53 .1822 .0334 .I525 .0002 .0007 .OOEB 5.452

._53 476°726 .00 3.29 .2527 .0346 .1383 -.0002 .0007 °0014 7,306

.6S5 479._56 ,00 4.08 .3274 .0370 .1232 -.0003 .0008 .0012 8.84B

.656 479.?40 .00 4.B3 .3980 .0403 .I090 .0000 .0008 .0014 9.880

.655 47E.474 .00 .25 -.0295 .0342 .1959 .0001 °0005 .0029 -.863

BODY AXIS COEFFICIENTS

M_CH Q _ETA ALPHA CNF CAF CPM CRM CYM CSF

.655 _79.300 .00 .25 -.0306 .0346 .1966 --.0002 .0005 .0028

•652 476,412 .00 -2.26 -.1887 .0402 .2_5 °0005 .0004 .0015
.654 478.224 .00 -1.65 -.I585 .0388 .2332 .0006 .0004 .0022

.655 47g.141 .OO -1.04 -.1238 °0374 .2215 .0002 .0004 .0018

.655 _7_.251 .00 -.40 -.0801 .0360 .2084 .O00I .0005 .0020

.6S5 479.054 .00 .25 -.0317 °0345 .I963 -.0001 .0005 .0027

._55 478.70I .03 .99 .0384 .0324 .1815 -.0001 .0005 °0028

.65B _78.77B .00 1.73 .[077 °0296 .i673 -.0002 .0005 °0025

.655 479.093 .00 2.53 .1835 .0253 .1525 °0002 .0007 °0018

.653 476.726 .03 3.2g .2542 .0200 .I383 --.0003 .0007 .OOI@

.6_ 470.6_6 .00 4.08 .3291 .0136 .1232 -°0004 .0007 .0012

•_56 _79.740 .00 4.83 .B_99 °0066 .1090 --°0000 °0008 .001_
.655 47B._74 .00 .25 -.0294 .0343 .1959 o0001 .0005 .0029
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_ R 0 U D 4 D n W ,_ S _ A _ E _ AT 3 - Y _ INTERVALS, DECLASSIFIED A F T E R 12 YR S

HIGH SP_E_ TUNNF1 TEST 790 RUN 63 BALANCE 73I 0912216?

ST_ILTTY AXTS COEFFICIENTS

MACH Q BeTA ALPHA CL C_ CPM CRM CYM CSF LID

.553 368.755 .OQ .22 -.0265 .0297 .1969 .0002 .0003 .0033 --.893

.549 36_._8q .no -3._8 -.3366 .0429 .2624 .OOIO .0003 .0035 -7.852
.553 360.r_2 .00 -2.27 -.2390 .0366 .2622 .0006 .0002 .0027 -6.530
.553 36o.636 .OO -1.03 -.1323 .0321 .2!8T .0007 .0003 .0029 -6.127
.553 368.Q27 .Oq .23 -.0257 .0297 .1966 .0004 .0004 .0051 --.868
.5_3 369._46 .00 1.58 .0965 .0291 .1703 .0004 .0005 .0026 3.312
.553 369.595 .nO 2.03 .2186 .0307 .1669 .0005 .0006 .0022 7.116
.553 36_.734 .00 _.32 .3613 .0363 .I189 .0002 .0007 .0015 9.050
._53 368.734 .00 5.63 .4531 .0396 .0948 .0003 .0008 .0011 11.661
.552 368.310 .00 6.92 .5669 .0466 .0699 .O00T .0010 .0002 12,_1T
.552 368.236 .00 8.26 .671T .0554 .0626 .0006 .0010 -.0000 12,125
.551 366.R8_ .00 _.47 .7690 .0655 .0130 .0007 .0011 -.0011 11.737
.553 36g.667 .00 10.67 .8630 .0775 -.0252 .0009 .0012 -.0019 11,129
.553 368.864 .00 .23 -.0257 .02_8 .1972 .0003 .0003 .0036 --.866

BODY AXIS COEFFICIENTS

MACH 0 _ETA ALPHA CNF CAF CPM CRM CYM CSF

.553 368.755 .0_ .22 -.0266 .0298 .1969 .0002 °0003 °0055

.549 365.€89 .00 -3.48 -.3385 .0225 °2624 .0010 .0002 .0035

.553 36q.062 .00 -2.27 -.2402 .0271 .2422 .0006 .0002 .0027

.593 369.636 .00 -1.03 -.1328 .0297 o2187 .0007 .0003 .0029
,553 368.q27 .00 .23 -.0256 .0298 .1966 .0006 .0006 .0031
.553 369.366 .00 [.58 .0973 .0265 .1703 .0006 .0005 .0026
.553 369.595 .00 2.g3 .2198 .0195 .146g .0006 .0007 .O02Z
•553 369._34 .00 6.32 .3629 .0085 .1189 .0002 .0007 o0015
•553 368.736 .00 5.63 ._548 --.0050 .09_8 .0005 °0008 .0011
.552 368.310 .00 6.92 .5663 -.02[8 .0699 .0005 .001I °0002
.55? 368.236 .00 8.24 .6726 -.0414 .0426 .0005 -0011 --0000
.551 366.885 .O_ 9.4T .7691 -.0618 .0130 .0005 .0012 --.0011
._53 369.667 .09 10.67 .8621 -.0835 -.0252 .0007 .0015 -.0019
.555 368.844 .00 .23 -.0256 .0299 .1972 .0003 .0003 .0036

r _ _1 R I _ __--_ _ € 7 X 10 F T I U N N E L S * _ * NASA PRELIMINARY * _ '



_ • # N A -cA L_ _r A _L ,, . , _ _ _ 7 X i0 F T TUNNELS = _ _ NASA P R E L-[-R{;N "'A-_'Y_--_-t_ _!

GROUP 4 I] O W N G F A D E C AT 3- Y R I N T E R V AL _ • DECLASSIFIED. AFTER J 2 VR S
.......... 4

"-HIGH SPEED T{_NIWEL IEST 790 " RUN 46 BAt. ANCE 731 (]9122167 _ - -"

................. ._,_-_ ._-__ STABILITY AXIS C OE.FFICIE.N_T@ ....... :.( _,_: )_.

MACH 0 8ETA ALPFA CL " CO C_PM- ...... C.RH CYM CS_: LIB ':_ _-_'__: _

.s;2 366._2 .00 .35 .c57_ .0,,65 .2zz,i" .a_oo .00_0_ ..... ooz8 z.z37 ......;-_,:5_.3 36T.E64 .00 -3.36 -.2275 .0628 .2913 .0()0,_ _._ .000_3 ......... _,ooz0 -3.622 L_.:_:: ': ..

._2 36_. _8 .co -._9 -.c403 .050z .247_ -.0602 .ooo_ .ooz9 -.so6 _
.5E3 367.444 -.00 .36 _ .C5B2 .0_+,_5 .220-_ .dbbz ........066_ .ooz.7 ]..ZSZ

- ,.5-_3 3;57 o 5El: ....... .00 .... 1.61 oi54---0........ .044T .1942 .0004 _ .0007 ..... °0008 3 .'_.z=.1 _'(
.5_,3 367. 805 .00 2o_0 .2528 . 0z*40 .1_/!.-9 .... t00Q_ .0008 .0009 5.739
.5_2 366°€_21 .C0 4.21 °3448 .C450 . .1349 °00_02 - . ._0009 °0002 7.659

._3 36:7° 247 .OO 5.43 °4306 ° 04-75 .lq43 _--. 0001._ ..... .0_O09_ ........ _.9--001 ..... 9_-9_7_3 ....

.5E3 367.1_1 .C0 6°(:8 .E319 .0523 °QT58 .0004 ..... .O0_0 -°0004 10.162
.5E2 3_:6° c78 .O0 7°c. 6 °_37T °0596 °0462 .0005 .001]. -°0008 10.702

°5_3 367.186 o00 ].C ° 39 .E294 , ,_C792 -- .(3237 °Q003 ..... °00ll -.O020 10.471 [
.5_2 367°C1T .00 °37 .C609 .0466 o,_ZO 9 oO.o00 °0006 °0015 1.307

-M;_(_-P _ BETA ALPHA CNF _CAF CPM CRM CYM CSIF I . _ :

...................................................................... _ 7-_-:_::_:__:

" ._3 _;S_Te-&-, .60 -z.36 -.2:_07 ' .:_,-,_,- .zgz3 .000_, .ooo3 .oozo : .- -_,_ ....
.E52 366.E88 .00 -,_89 -.0Z;il - .......... _C4_k .24_79 -.O00Z .O00k .0019 " ,,_ _,_ ............

.553 36_'.581 °88 1.61 ....................................1551 .04C_ . L942 -_Ob_-- .0008 _ _'..-_: ,.;_
...........................................E53 367.805 .00 2.90 °2546 .-'0'3 ].'2- ....... . ].649 °0004 .0008 .0009

..... : :::- :_::-T -_ .oaoz .oozo.552 366.921 .00 4.21 .3_-T l .0196 ..................................... _2. "::: "" _'_
" .$53 36"/.247 .00 5.43 .4330 .0065 .104.3 --°0002 .0009 .0001 • " " '-

°55_3 367.151 .00 6.68 .53_-3 ....... : _ qO g 8 l __o 0758 ......... _0002 ___ °0011 --._0_.

.=_._336_,.50_ .00 ._.z9 .T37_ - .04';7 .8Z_7 .O00Z .80LZ -.OOZ3
.................. ._zgf ...... :.o_i_ ....._6_._7 .oooz .oozz -.oozo.553 367.LB6 °00 10.39 ...........................

°552 36"/.017 .00 °3T o(3612 .8462_ _..2209 _ °0808 ..... . _00_06_ ..... t00!5 ....

...........................

........................
..................................

......................

• :.-._:.::..._ .................................

. .,_._._:-...............
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,_ NA_A__rr_ID.E_TI_._JF_¢_ 7XlO FT TUNNELS _ NASA PRELIMINARY

GROUP 4 CGwNG_ADED AT 3-YR I_TERVA_S, DECLASSIFIED AFTER 12-Y_-_S ....

HIGH _PEE£ IL&hEL TESl 790 RUN 45 BALANCE 731 ...... 09/22467

SIAEILITY AXIS COEFFICIENTS .............

MACH 0 BEIA ALPHA CL C0 CPM CRM .._yM CSF

.250 88.737 .00 .C7 -.0101 .0419 .2138 .0008 .0009 --.0002 ....... _-'2_I -

.25G 88._56 .00 -4.{7 -.3324 .G579 .2983 ,0006 .0005 .0015 15-74_

.2_e 88.851 .00 -3.c4 -.2510 .0531 .2781 .0009 .0006 .00i3__....-4.7_8

.251 8_.C41 .GO -2.CI -.1675 .0483 .2575 .0010 .0007 .0015 -3.469
.0005 .... _..250 88._40 .CO --._7 -.C880 .0449 .235_ .0008 -.0000 ......... -T._-
.0006

.250 E8.EB4 .CO .(6 -.C072 .0419 .2122 .... .00"I0...... _'_000_---- _-°0003

.250 88.731 ;CO 1.13 .C7_6 .0396 .1900 .000_ .0008 - 1_883

.250 88.823 .CO 2.16 .1484 .0379 .1642 .000% .0009 --o000_ ...... _ZO

.2_0 88.819 .GO 3.24 .2335 .0383 .1417 .0004 .0009 ..... _GO00 ......... 6-09_

.2£1 89.G12 .00 4._0 ._210 .0399 .1205 --.0000 .0009 -.0003 8.035.................. %14_4....

.250 86.]18 .CO 5.39 .4063 .0431 .0996 o0002 ......... .0010 -.0006

.250 E8.619 .GO 6.47 _491B .C472 .0775 -.0004 .0010 -.0017 10.%13
.250 88.521 .00 7._7 .5800 .0522 .05T2 --.0000 . Ob_l_. _ 0012 ........ _--_2
.2£1 _8.910 .00- 8._6 ._649 .0581 .0350 .0002 .0012 -.0016 11o452

.0131 .0000 .0012 ......... -.OOZ_ ll._T1

.25C _8._14 .00 10._5 .8359 .0737 --.0123 .0001 .0012 ° --.0026 11.3.9
.oo 11._ ._OB5 .os23 -.0_1_ -.ooo9 .06i_.... -. O_i_ ...... _:sT-_---.z_o _8.818 ................................................... 2o_ ..... _o-d-O-o_

.250 E8._26 .CO 13.05 .8728 .095_ --.¢815 -.OOZ_ __

.z_o E8._3_ .co 14.c_ 1.c175 .16_ -.i202 -.0035 .b60s .ooza _.7_8

.2_o _E._o .oo 15.]7 i.c6oo .z17g -.i6oz -.oo_g .ooo3 .oo_ 8.9s9
• 250 88.181 .00 16.18 1.C877 .1310 -.1884 -.0030 .0005 .00_0 8.304
.250 88.7C9 .00 17.12 1.1063- .1447 -o2126 --.0018 ....... .0005 .0025 7°6_

" _ BOD£AX I.S Cq£FF_C IEN_S ........

CNF CAF CPM ...._ _.ACF € '_ETA . __LPhA ................................ C_ ....... GYM ...... C_F

.2_- -B__i37 .oo .o_ -.ozo1 ...... ,.g_19 ..... 11_8 _ .oooa .ooo9 -.oooz

.250 88o856.... .00 14.07 -°3356 o0341 .2983 o000_ .0005 ._)15
..... ....... .0005.25o _.8_i ..... " .o0 _o_ -.zSB_ - .03_7 ..... : -2__ ...... .oozo .............. _i_ .....
..251 B_.0_1.- -.oo _.OZ -.1_1" . .6_2_ - - :z_5 .o_-_ ......._7..__-.0o--_5--_--
.25o _B,8_g.... .00 __-._7 -.osB.T..... .0_3_ .235_ .ooos __098 _. _c_O_ ...........
.25C 88.834 ,00 .06 -.0071 .0419 .2122 .0006 .0010 --.000%

................ .1900 .000_.250 88.731 .00 1.13 .0753 .0381 ....................... .000§ ......
.250 88.823 .00 2.16 .149T .0323 .1842 .000_ ..... .0009 .... ___06 --_ -- _

.250 88.819 .00 3.24 .2353 .02_I .1417 .0003 _. .0009 ._OD_O0....

.251 89.012 ,00 4.30 .3230 .0158 .1205 -.OOOl .... .OO09 -.0003

.250 _8.718 .00 _.Bg. .4085 .004? .o99_ .OOOl .o01o --00o6 .....

.250 88.619 .00 6.47 .4939 -.00_5 .07_5 -.0C05 .OOlO --°0017
......................................... .d6i_ ......... --_66 iZ ....

.250 88.521 .00 ].57 .5817 -.0246 .0572 -.0002

.251 88.910 .00 E.66 .6658 -.0427 .0350 .0000 .0012 -.0016

.250 88.618 .00 _.7% .7498 -.062k .0151 --.0002 .Od_Z - . _;.OQZ_.._ -. _.
.250 8B.81_ .00 to.e5 .B3_5 -.08_9 -.0123 -.0001............ .0012 -.002_
.250 88.818 .00 11.93 .gO06 -.lOEl -o0413 --.0010 ,0008 -.0019

.250 88.826 .00 13.05 .9683 --.1287 -.0815 --.0027 .0001 ........ --.O00Z ......

.250 88.83g ,00 14.05 1.0119 -.1457 --.IZO2 --.0035 -.O00B .0026

.250 88.760 .00 15.17 1.0533 --.1633 --.1601 --.0039 --.O00T .004%

-- .250 88.781 .00 IE.I8 I°080_ -o1771 -.1884 --.0030 --.0004 .00_0

.250 88,?C9 .00 IT.12 1.0991 --.1872 -.2126 --.0019 -.0001 .0025

.250 88.542 .00 .06 -.0101 .0422 .2138 .0004 .0009 -.0008

- . - - _ € _ 7 X 10 F T I U NN E L S _ _ NASA P R E L I _ I k A R Y =_





• # _ N A < A "_Tc-,, ,.= ,r_f:_-e_ ',.._'_" 7 X [O F I TUNNELS = # = _ A S A p R E L I M I _ A RY #=

- _...
GROUP _ - £ 0 k N G R A_'D E o AT 3- Y R I _ T E R _ AL S , O E C L A S S I F I E _ A F _ _.L'_. 1 =2_ .R-i$_-i..

HIGh SPEEE TU_EL IEST 790 RU_ 47 ..... BALANCE 731 ................... . .......... 09/22/67

STABII,ITY AXIS COEFFICIENTS ___

_. -................. -.? ,.i;-: :
CSF

MACH Q BETA ALPFA El, Co CFM ....... _R8 ..... CYM ...................... _ " :"_;'.i

.2_I 8_.417 .CO .03 .0222 .0408 .1515 .00-08 " ._ °0006 .5_3 L-,_:.!¢c-

.2_1 eS.342 .CO --4.13 -.}111 .0562 .2_30 -_010- .... ._05- -LO_5 --5.540 : _

_. .0009 .0007.2_2 _9. E2& .00 --2.07 -. 1414 .0467 .1964 .................. -_-0"01 I-- --3_0_
.2E1 89.325 .00 --1.C6 -.C603 .0433 .1738 .0007 .0009 .0008 --1.392
.2_1 _._1_ _o_ -_2 .... :6_2i...........:b_o_ -_6_ .......ooo_ .ooo_ .oozo .s_t ._::
.2_1 8S.411 .00 1_07 " .1033 .0386 .1283 eO0_ _ o0009- .0011 2_6
.2_1 8_.4C6 .00 2.12 .1797 .037_ .L018 .0003 ....OO09 ........ .0005 _.809

.211 19.304 .CO 3.20 .2655 .0380 ._788 .0005 .0010 --.0001 6.990

.2_1 E_._8 .oo _.27 .3_7_ .o_o_ .O_B_--j_90bZ'i.i-.00ii---I-:_d661........_t-----

.2_2 e_.5_ .00 5._ ._38_ .0_35 .0370 .0002 .0011 -.000_ 10.075
_2_1 89._5-.00-6.4_ ._292 ....... .0_81" " .0160 .0003 .0011 --.0005 11.006

.2_i e_._3 ;DO 7._3 .e119 .0_1 " -.oos2 - .6002- .66i_ .... _:OOT6-- -_3_--
• 2Sl, _.298 .00 8.61 .6S82 .0595 --.C270
• 2E1 89.494 .O0 9._1 " -.7836 _0672 .......... _.(_8'9 " --.0000 o0013 -.0019 11.657
• 211 8_.202 .00 10._1 ._655 ._756 --.076 _ .QO0_ .... .0013 _ --.0011 11._
.2_L 89.30_ .00 11.89 ._387 .0851 -.1031 -.0008 .0010 --.0008 11.027 ":-_'i-
.2_i 89.3iI .06 -ia.O_ -/.06i61_i -__8 -.z_;] ......-.ooz_ .BOOt .oozz 1o.,62 _ .
.2E1 8S.227 .O0 14.02 1.048_ ..... 1074 -.]lSO -.0035 .0005 .00_0 9.762 __
_1 8_.3_ .co- i5.1_ 1._e_s .zz_z -.212_ =.o_3% .ooo3 .oo88 8.888
.2_1 89.268 .00 i6,1_ 1.Z16_ _i_ ......13_1 " -=_2372_ .......__8 .000_ .0050 8.32#
.251 E_.l_7 .00 17.10 1.1289 .1_76 --.2601 -.0012 .0006 °0039 7.6_9

......................... .1500 .0009 o0013 .60_.211 _9o220 .00 .05 .0241 .0399 .0008

..............................
BODY AXIS C_EFFICIENTS ............................

MACP { BETA ALPPA CNF CAF CPM ...... CRN .......... CSF

=251 89.417 .do .03 .0222 .........0_C8- .............151,5 .0008 .0009 .0006
.0005

.251 89.342 .00 -_.13 -.3143 .0336 .2_30 .0011 ...................... _.003_---_---

.252 8S.532 _00 --3.10 -.22_2 .0388 .21,95 ...... :00-09 ......... .0006 ..... .0012 .

.252 89.526 .00 --2.07 --.1_30 .0416 .l,96_ .0009 .0007 .0011

.251 89.325 .O0 -1.04 -.0610 .0422 .1738 .... .0007 .0008 .0008 .......
"'" .0009

.251 8_.319 .00 .02 .0221 .O4C_ .1503 .DO05 ........... .0010 ......
-'_251 8g.411 " .00 1.07 .I040 °0367 .1283 - .0_07 ........=_00_ ..........;_-FI ......

.251 89.406 .00 2.12 .1809 .03C7 .101,8 .ODD3 .0_09 .0005---- "

.251 8q.304 .O0 3.20 .2671 .0231 .0788 .0006 - .0010 --.000£--

.251 89.498 .00 4.27 .3593 .0137 .058_ .0002 .00il .......... --.O00i ....

.252 8S.59_ .00 5.34 °4405 .0C25 .0370 .0001 '-_0011 .... -.000_- ......... -
°0002.251 8S.495 .00 _.44 .5312 -o0116 .0160 " .0012 " -.0005- --
.0001.251 88o493 DOG 7.53 .6134 --.0276 -.0052 ................... .0012 --.0010 " -

.251 8_.2_8 .00 _._1 .6990 -.0457 --.0270 -.O00l, .0012 -.0011
.251 8_.494 .00 _.71 .783_ -.0659 -.0_89 -.0002 .0013 _.()4)19
.251 89.202 .00 IC.81 .8640 -.0880 -.0742 .0001 .0013 -=_II .........

.251 89.304 °00 11.89 .9357 -.11O0 -.1031 -.0010 .0008 " -.0008........... ......
.251 89.311 .00 13.02 .9971 -.1324 -.1_17 -.0026 .0001 ____0012 ..........
.251 8_.22_ .00 14.02 1.0426 -.1497 -.1180 -°0035 -.OOO_ .00_.0__ .......
.251 8_.34_ .00 1_.12 1.B827 -.1670 -o21_6 -°0035 -.0006 .00_
°251 8g._68 .DO IE.13 1o1089 -.1810 -._37_ -.0028 -.0004 o_0_0

-- .25[ 89olg7 .00 1_.I0 1.121_ -.1907 -.2601 -.0013 o0001 .003_
.251 89.220 .00 .05 .02_1 .0399 .1500 °0008 .0009 .0013

_'__ " F I _ _"_ ' L " " 7 X i0 F T T U _ N E L S • :_ _ N A-S A P R E I. I M I I_ A R Y _ w_ w_
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GROUP 4 CCWNGFADEC AT 3-YR INTERVALSv DECLASSIFIED AFTER 12 YRS

-HI_HSPEEC TUkNEL +- IESI790 - RUN 49 ...... BALANCE._T)I 09122161

STABILIIY AXIS COEFFICIENIS ............
................................ !

MACH Q . BETA ALPFA CL CD CFM ...... _ " CRY- ........ CYM- ....... -€-S_ ..... LID : i................... {

.2_0 EB.653 .00 -4._1 -.2829 .0539 .1952 .0013 .0006 - ,_}7 ..... _5.245 "
.2.51 89.137 . .CO -3.19 -.2012 .0493 .1718 .............. .0006 ....... :00--29 ...... T_85-" __ .0014 ............................
.2_1 18.$35 .CO -2.15 -.1177. .0450 .1_8_ .001_ .0007 .0028 -2.617
.211 18.830 .00 -1.11 -.0358 .0419 .1255 .0014 :0667- .0023 --.855

......... .0780 .0005

.2EL E_.107 .00 2.03 .2019 . o0362 -0528 ..... o0008 . _Q008.._ .0031 5.573
.2SL 8S.202 .00 3.12 .289_ .0374 .0306 .0006 °0009 .0025 7.7k5
.2EI _8o809 o00 4.18 .3748 .0396 o0092 ,000_ .0009"-- .0016 9.661

-.0116 .0007 .0011 .0013 10°7_5 -_

. _2£0 88.610 . _00 6.36 ._514 °0479 -.0331 ..... _@004 o0010 .0018 11.520
.2_1 _8._03 .OO 7._4 ._358 .053_ -.0534 °0002 .0011 .0011 11.913
_216 -e8.511 .00 8.E_ :_233 .0600 -.0760 - .0003 .0012 .0003 12.063

................................... .0_7_.. - _9_ .........-_+_-G6-....... .00_3_ ..... ;o_ ........_ Z._---- i.250 E8.TC7 .00 +.82 .8065 .............................
_2+o---e8:7C9 .... .0o 10_+_ .8901 ..... .Of_§. -.1226 _._0 _ .0o12 .0003 11.616
.2EO _8_e14 ._0 1i.e6 " " _599__/- ....... tp.85T .... -.151& -.0011 .0010 .0007 11.200 [

=TZ-E_- _8:721 + ,0--_.--1_._§_...... 1,c25_ . .,0974 . -.1886 -.0025 .0006 .0026 10.528 " +
;2SO _:638 ._ .OO 13.tip _ 1,C_83 .1090 -.22_3 ........ _003_ .0003 .O06O _.802 - "

.2_1 88,175 .00 16pC5 I,._+__.7 .... -13+9+,. -.2775 -.0026 .0003 .0067 8.382 • .,-'_

._d_8_o_ ....._00 17.el 1.18_a .1898 -._000 -.00z2 .0008 .0060 ?.692

.............................. _+ .+ .

................ t]+.

_. " . .

Q '- BETA ALFHA cNF .... OAF ........ _ CYR+:_X_-- ................................. _P"...... FR__:.-._--_-IT......... _ .....
-._3]-++_+_+-- .0o - .o8.........c_++........---_+++........--+-68_..... _ooo9 .ooo9 .oozz-

.250 81o653 - .00 -_.21 --.2860- ...........................0330 .1952 _0"013 .0005 _00-27 ......

.251 8_.137 .00 -3;19 --. 2036 .............. _1718 .......... .0006 - --" .o_80 .ooi+._-....._--_.......+_i_o__- _

.251 8E._35 .oo -2.15 -.I193.... .d4c_ + - .i_ ........_001+ .0oo6 .oo28
.+ .0015.251 88.930 .00 -1.11 --.0366 .0412 .1255 ........... .0007 .... _-_23 "

.0009 .0020.251 88.923 .00 .08 .0559 .03_1 .0996 .0011
................................. .0005.251 88.918 .00 .99 .1300 .0353 .0780 ...... ,OOO_ ......... .0_2

.251 8_.107 .00 2.03 .2031 .02gO .0528 .0008 .0008 "-'.0031
.0025

.251 8_.202 .00 3.12 .2910 .C216 .0306 .0005 .0009

.251 88.809 .00 4.18 .3767 .0122 .0092 .0003 .0010 _!_ _ .

.25C 88.612 .00 5.26 .4670 .0005 -.0116 .0006 .0011 o0013

.250 88.610 .00 _.36 .5532 --.0135 -.033] .0003 ..... .0011 '-_00i8 ........
....................... L6001..........._ ..............._ii ..........251 88.903 °00 7.44 .6372 --.0294 -.053_

.250 88.511 .00 E.54 .7240 -.0481 -.0760 .0002 .0012 .0003

.25C 88.707 .00 _.62 .8061 -.0681 -.0975 ".0003 .......... _0--0--_3 ........ .0002-- :

.250 68.709 .00 10.T4 .8885 _.090_ -.1226 .-.0002- .0012......................... .0003 ......
.0007

.25C 88.614 .00 11.80 ._567 -.1123 -.1516 --.0013 .0007
.250 88.721 .00 12.92 1.0208 . __T.13_2 ., _.1886 --.0026 .0001 00026
.250 88.638 .00 12.95 1.0625 -.1517 -.22_3 _.0035 -.0005 .0060
.250 88.558 .00 15.05 1.1013 -.16_6 -.2570 -.003_ -.0007 .0072.
0251 8_._75 .00 1_°0_ 1.1242 -.1829 -.277_ -.0026 -o000_ .006_
.250 88.704 .00 17.01 1.1419 -.1931 -.3000 -.0013 .0001 .0060
.250 88.531 .GO .08 .0591 .0315 .0982 .0011 .0008 .0039

,< +

[
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GROUP 4 E 0 W h O F A D E C A T 3- Y R I N T E R V '_ L S t O F C L A S S I F ] E D AFTER 12 Y R S

hIC-H SPEFC TU_EL lEST 790 RUN 54 "BALANCE"73Y ........ : ...... 09122/67 ......

STABILITY AXIS COEFFICIENTS

MACH Q BETA ALPPA CL CD CPM CRN CYM CSF LID

..5_2 365.303 .CO .C7 -.C172 .0282 .0887 .OOOb .0006 °0022 ........ ---.608
• 5E4 366.851 .OO --3.66 -.3292 .0418 .1584 .0019 .0005 _,0034 ----7_B85 -

.5_3 36_.297 .00 -2.46 -°2329 .0351 .135E .0013 .0006 .001.8 '- -6.627-

.5_2 _6_o0_5 .OO -1.21 -.1254 .0306 .1119 .0009 .0005 _(){)18 --_-4.--i-03 .....

.5_2 3E5.130 .OO .CB -.G160 .0281 .C882 .OOO6 - .O00& " --0022 ......... -:.567 -
• 5_3 _6.322 .00 1.36 .1009 .0278 - _(J638 .........................0008 ;bO_7- _ "0"01_ ...... _2_'"
.5_3 366.4_7 .O0 2.72 .2220 °0294 .C390 .0005 " " .0008 o0-00_8- ......... ?_b"_3_
.5E3 3_fi.-/_9 .O0 4. I1 .3447 .0332 .0140 .0005 .0009 .0007 10.379
.5_3 366.5_3 .00 5.11 .459/* .0389 -.C092 .O00_ .0010 - ...... cO000 11_.809
.552 3_5.2_1 .00 6.71 .5717 .0461 -.0340 .0006 o0011 -.0004 12.411
.553 3_6.075 .00 B.C5 .6842 .0554 -.0608 .OOO7 .O01Z --.0011 12.346

- .-5.=3 _66.445 .CO 9._0 °7840 .0662 -.0904 ...... .()009 .OOlZ --.00].3 11.843
.5€.3 3_5.880 .00 1C.49 ._758 .0782 -o1272 .00()4 - .0012 .... -.()021---_1.200
.5_3 366.1_3 .CO .C8 --.0142 .0283 .C884 .0006 .0006 .0017 --.501

• --_-: ................... BoDy .A.X-IS.COEFFICIENTS ........................................

MACF Q BETA ALPHA CNF {AF CPN ......... CRM CYN CSF

._,?_ £_.30_ ........ .00 ........ .c7 - -_-O{_Y............. .02£2 ...... .oa87 .0006 .0006 .0022

.554 366.E51 oO0 -3.66 -.3312 " _.e02C6.-. -.-15i4 ........ _ b-O19 ...... _ iOb4- ........ _ 003_.

.553 36_.297 .OO -2.46 --. 23_,_42_. .0251 ..... .135B ............ _001_3 ......... .0005 .0018

._2 _=_._.c65 .00 -z.zz -.I260 .0279 .1119 .0009 .0005 .ooz_

. _ _,?,_. 1_,0 .oo .OB -.01_9 ..... _.02e_...... .__8-_....... _ 00_- ............. .-d(}i_- .0022

.513 36_.322 .O0 1.36 .1015 .... .02E_ " --.-0638 .............. . 00-08 - .0007 .0017
.--_._3-£6_._87 .... .do -- _._ .... .-_£i_.........o_£_ ........_i_ ............:O_d_..... .ooo9 _OOr_a-

.553 _65.799 sO0 4.11 .3661 .OCBz_ _...... _.0____-----_---.()_05_-___- .-_10_-- .... ._0_ .......

._3 _._13 .oo _.,,1 ._6o9 -.oo_,_ -.oogz .ooo3 .OOLO .ooo0

._52_6_.291 -.oo 6,Zi .5736.....-:.0_1i-.....---.o_-_,_-----.b_-o_..........._o-i_- --.doY_ .....

._5_ _6_.o_5 .oo _.o5 .685o -.o_o9 .......L.b_o8- -- _oo_-- .b-_ ........._£ ....

.55_ 366.4_5 - .oo '9.3o " :,7841 " -.06i3 :-.b90_ ..........0007.......LIdi3..... _._ ...........

._ ..553 _6_.163 .OO .08 --.0]./+1 .02E3 .0884 ....... .0006 .0006 ........ ..OqLI--'--"_____

_ , jl _.,_z_ L II _ 7 X i0 F T TUNNELS _ _ _ NASA _ R E L I M I N A R Y _w, €



=_ NASA _-IFTNr"h-T'_ €_= 7XLO FT TUNNE-S _ NASA PRELIMINARY ==

GR6UP 4 £OWNGFADEC AT 3-YR [%ZERVA_, DECLASSIFIED AFT_R_.___2yRS

HIGH SPEEE TUNNEL 1157 796 - RUN '53 BALANCE 731 09/22/b7

MA_H 0 BETA ALPF_ CL CD cFM CRH ..... CYN .... CSF ..... L/_-

.383.280 _8.4C7 .GO .C4 .C104 .0272 .C88_ .0009 °0007 .000_.....................
.250 66.516 .06 -4.11 -.3398 .0380 .1726 .0013___ . .0005 ..... .0029 .--8.949
.250 88.512 .CO -3.1] -°2555 .0340 o1516 .0016 _OOg6 .0018 --7.505 J
.250 68.5C9 .00 --2.C6 -o1653 .0308 .1291 .0020 .6008 .0063 --5.375 :
.z_o 68.507 .06 -1.c2 -.c78_ .0285 .10B5 -.obl_ .... _O06s .... _b_-oJ........ u2_7_T ..... _._:
.281 EB.TdO .CO -_C4 ...... .C11-4~ "..... .0271 ........ _C885 ..... _0012 ............ .00"08-- ......... °0608 -- _-'_ ....
.280 68.405 .00 l.]O .1032 .6269 .0676 .0014 .6009 .0003 3.839
.2EC _6.4G_ .CO 2.16 .1878 .0279 .0_7_ .00i2 " .0016 --.0003 6.720
.250 68.5%8 .06 3.25 .2787 .029 _ ...... .0278 .. .0010 .0011 __T.OQQ_ ... 9o318 _
._0 16.5oo .co _._z .37o5 .0328 .06_6 .OOZl .OOZZ -.601_ ZZ.Z6_
.210 _8.5s7 .CO 5.39 .4555 .0369 -_.bi_b " LOOZZ........... Lb-OiE..... -_o--0_.......... 12.-_z--2---
.__ _._0z .co 6._9 ....._-_- .0_26.... --0]_......_60_z...............00z3.....--_00z_9 ....12.9_6 _

-.2Ed -_6.304 .GO 7.89 .6324 .. o6481 .... -.C529 .0010 .0012 --.0020 13.142
.250 _6.304 °06 . 8o68 ..... ._20_ . ,055l ..... _07_6 . .0007 .0012 --o0021 13.082
8281 86.8_1 o00 _37 .6063 .C631 ....... -°0949 °0007 o0013 -.0030 12o772
.250 68.601 .00 10.E8 .8850 .C721 -.115_ °0003 .0013 --o0031 12.2T0
.250 66.214 .00 11._ ._612 .0820- -.1425 - -.0001 .6012 --.OOZ6 11.721

-.250 86o419 -._0 13.C7 1.C229 .0937 -.1761 -.0026 .0607 .0015 10.916 --
_2_0"88._30 .OQ 14.12 - 1.07_3 " .1058 -.2066 -.0039 .0003 .00_0 I0.157 _

_e-b- 88_€59..... _Obi__Z - 1.i098 .1184 -°2358 -.0039 .0001 .0041 9._72 !
.2_0 _8.J35 .CO 16.E0 1.1353 .1322 --.2572 --°0032 .0003 .0025 8_589 .....

-°:_b e_.499 ._o 17.17 " i .i_-20_ ...... _ 1462---- --.276 Z --.O02k .0004 .OOZO _.877 ._: _

- . _. _ .. • .... ..:_ _ - ..._.___ ........ ~-: -.. __.. :.... ........ _ .........

BODY AXIS CEEFFICIENTS

-_ACF -_ Q BETA " ALFHA ......... CNF OAF CPM CRN CYR £_F " _.,i

.o272 .o889 .o069 .ooo? _ooo_...._d- _6_0_ ..... .o0 .o_ .ozo_
.28o6_.81_. .oo -_4_ -._- --i_:b_--_--___=_z_.............;6_1_ .oo_-.... .oo29---
.250 86.512 .06 --3.1] --.2569 ..... _p?q[ .... _15k6 ...... _0616 ...... _0005 ....... .OOI e .........
.250 8_.5C9 .06 -_.06 -.1663 ..0248 . _,k29_ ......... _0020 ..... .000"7 ........... .0003 ____

_ e2_Q 88.567 .QO. -].62 -.0789 .0270 ___1Q85 ...... .0013 ....... o0607 ....... _0003 ........
.251 86°700 .00 _°.64 .... t0114 .02T1 .0885 .o01z °0008 .0008
.250.................88.405 .00 1°10 .1637 =0249 ...... LO67-g ......................601_ oh009 ...... -'_-d_'-03....
.250 86.404 .60 2.16 ....1887 ....9_9 ..... .q_79..........,O0_k........._gQlO___. _ _--_0_. ....___
.250 88.598 .00 3.25 .2799 ..e_.!_1 _0278 ......... _9009 ........ j0011 ....T_000z_ ....

o3719 .0649 .0076 .0010 o0013 -°OOZk.250 86.500 .06 4.31................
.250 86.597 .00 9.39 °4569 ..... -.Q06__ . -,9120 ............. _g91o ....... .0o13 -.0015
.25.C.. 88,402 .00 .... _-9_ , ..,_9_ ........... _-9._ ....... -.0330 ;0010 .0014 -.0019
.256 86-.304 -00 _.59 . _330 .... -_._8 ........T-p529 .............._0008 ......0013 ...... _--.002__@........

.256 Be,30_ .00 . _,68 .7263.... r-PS_ ......-,OZa6............099_........--_ ..... _0021 ........

.251 88,891 .66 $.77 .8651 ....... T-Q_4_. .. --.0949 . _eq@O_" .......... _0614= ............ T.O030

.250 88.601 .06 10.88 .8823 -.0961 -.1159 .6001 ;0013 --.0031

.250 86.214 .06 11.94 ._570 F_IIE6 -.I_25 -.0603 .0011 --.002_

.256 86.41_ .60 13.07 t.0171 -,_90 ....... _-1761 .... --_q_Z_Z__ -.boai .......... _19 ........

.250 66.536 .00 14.12 1.0671 --.15_4 ....... -.2069 --_0038 -_0096 ....... --0060 .............

.2_0 Be.o_ .00 1_.21 Z.161_ -;1767 -.2_SB --.0688 -.600_ .O0_Z

.250 86:375 .00 16.26 1.12&4 --18_7 .i .. T._2572 . . --,603_ " ;;000__ I " ;._2"5-_.i__.._.

.250 88.499 . .00 17.17 1.1430 -,2001 -.2TO1 -.0624 -.0063 .0020

.250 8_.309 .00 .02 .0023.. .6270 .0881 °6008 _.0068 .... .0008 ......

r-r: " _ T n F _ [ T ^"_ € • • 7 x i0 F T ] U N N E L S _ _ _ NASA P R E L I M I N A R Y _ # _



_ _ € NaSA C../-KF TnF _TT _ l • _ _ 7 X i0 F I T U N N E _ S ;_ _ m NASA P R E L I M I N A RY _* _

GROUP 4 £ _ W N G F A D E G AT 3- Y R I N I E R V A L _ , DECLASSIFIEG AFTER I 2 - V R-_"_.---

HIGH SFEEC TOkhEL IES1 790 RUN 56 _ALAN-CE 731 ....... 09/22#6?

STABILITY aXIS COEFFICIENTS .......................

LIB
MACH Q @ETA _LPPA CL CD CFM .....CRM CYM CSF

.EE2 3_5.174 o00 .26 .C432 °0259 .{9TO .0029 - .0012 .0009 1.802 .... .

.5_] 3(:4.281 .00 --3._7 -.2883 .0326 .1673 .0023 .0012 o0012 -8.855
• 553366.234 .CO -2.25 -.1B04 °0278 .1444 .0029 .0012 °0004 -6.q-90
.5_.2 365.702 .GO -1.C0 -°0702 °02.49 .1202 .0020 o0012 °0005 -- 2 . 815 .....

.5_2 3d 5.6C6 .00 .26 .C417 _0240 °C972 .003() " .0012 o0007 1.735 -_.....
.5_3 3(_._2 B .co 1.t4 . i_8_, ....._ 0-_-0.... .¢705 .oo32 .0012 .0009 6.733 --__ :'"
o5_3 366.713 .00 3.GI °2920 .0281 .0_53. ._ .0_._ () .0013 .0006 i_ - -
.551364.652 .00 4.24 .4099 " _.()328 _,0205 .. .00_2 .0013 °0010 12._'19

.5_2 3_5.341 .CO 5.(:6 ._254 °03_)_5 . -°0033 ... .0032 °001_" °0008 13.313
-_,5 _2 3_5.519 .00 (:. '_6 °_379 .0_,,76 -.0295 .003/_ .001_ °0014 13.397

.5_2 3(:5.364 .GO 8.53 ._409 .... °0574 -.0557 -- .003-_ °0013 o0014 12.913
-- .5-_2_.645 " --_0-0 ...... <_. 47 - _-_-05 .... -'_ ........ -_._4 .... ._ .0013 .0017 12.233

._-_2 3_._i? .oo .27 .G_-_- .02,-,_ .cge_, .0027 .0012 °0006 1.886

.... i

.... BODY AXISCSEF_F IC 18NTS " "

- M_CF G BETA ALPHA CNF CAF CPM CRM CYH CSIF " :_ :./_:"=!
......... . :. _';_;_i

- °_51- _6_4.281 - .QO... -3°47 ._. -.2897 o0150 .1673 .0023 .0010 o0012 . !_ij.:. _
................. --181/* ................553 _66.234 .00 -2.25 .......... ,e0207 .1444 .0029 o0011 . O00q.

__ .S 52 _3__._.702 .00 -1.QO_ -;C7_06 ...... .0237 .1202 .0026 .0011 °0005
_.552 =¢.6. .606..... .00 °26 .0238 °0972 0030 .0012 .0007
°_3 366°028 .00 1.6. .1691 °02C2 °0705 .0031 °0013 .0009

..... _6_ .--_13 .00 3.01 ....... _..2930 - . --. _3 ........................................... _.0].2"I- .0453 .0029 .0015 .0006
___*_55!-3__-__ 52= ,QP_ ._,e_.3_ ,411! .0018 ..... .0205 .0031 o0015 .0010

°55_2___ 5.341 .00 ...... 5_.456 .... _..5266 .... "-.0125 ..... -.0033 °0030 .0017 .0008
___855-2 3_5._5-19 . °oq _°_6 ...... ,.6388 .... -.0300 .. -._0_2_95 .0032 .0017 .0014

.552 365.364 .00 8.23 .... .7_.13 .........--. q4_.2. --.05_57 .0032 .0018 .0014
- _.______._.e_ " .oo i_.._...... 8_oi ......... -__Tc_ -.o8_ .oo3. .ooie .oolT

°552 369.428 .00 10.67 .g281 -.0922 m.t21g .0029 .0018 °0013
.oo .27 .c,,_7 ........_=- 36_=.517 °0239 °0964 .0027 .0012

E_- " r T _ _ _ T [ _1 i ]_ _ _ 7 X 10 F T ] U N N _ L S _ _ _ NASA P R F L_I M I"KA-"R'"Y-"......... _--_

• l



# _ _ N _ S _ _ _ r F T n c h T T "_ _ _ 7 x 10 F T T U N N E L S _ _ _ N A S A p R E L t-M Z _-_ R _ .... _ #

GROUP 4 Bc_NGFADE_ AT 3-YR IhTERVALb, DECLASSIFIED AFIER 12 YR$

..... !

-HIGH SFEEE TU_EL IESI 790 RUN 55 ........ BALANCE 731 ........ 09122167 !

STABILITY AXIS {OEFFIC._ENTS-iI ....

......... CRM ......... _YM {SF LID
...._ACH Q BET A ALPFA C1 CD ...... CPM_.. ........

.250 E_.5_5 .00 .C8 .C500 .0238 .0976 ...... .0031 .601_ -o0001 2.100

.2_0 e8.210 .00 -4.CT -.802T .081B .1812 .0083 .00i_......:_0_ -_-
.2_1 _8.6/7 ..00 -- _.C3 --.2137 .0283 .159Q-.... .0033 " .0013 --.O00k -7.549
.2EO E8.305 .CO-TI-_g --.1242 .0259 .1372 .0052 .0014 .0002 -4_80_.

.... .250 88.3C3 .CO -.$4 --.0380 .0242 .1168 -0030- .0013 --.0000 -1.568
--ZZ--Ei-Ed_2 _.d_- ._8 ......... .c489 .023_ .c9to .0018 .0014 -.0004 2.0t0 _:"
_2_o E_._co. .oo. z.I_ _1_19 .o2_o .ot4s . .g_%_.._ ___ --_odo_- _:9_-

.2_0 E8.4_4 .00 2.2_ .2326 " .0255 _0552 .0029 .0015 -.0002 9.106

.2_0 E_.3_S .CO _._2 ._139 .02co .0888 " .0019...... _-_6i_--......_od4-- _i- "-
.2_1 EE.TE6 .00 4._9 .4091 .0316 .0138 .0028 .001{ .0003 12.938

.2_z Ee.TS6 .00 _._6 ._977 .0363 -_0063 .OOZt .0014 .0013 13.721

-- .2£1 E8.688 .00 7_6T .6760 o_484 -_0__ .OOZ9 .... .0014 .0013 13.961

__2_1 E8._E6 .00 8._6 ._63T .0561 --.0689 .0028 o0014 .0013 13.612
.... 2_z _e,_8 .oO--._,_T- .e_92 _ -.09_6 .ooze .0014 .0010 z_.10_

°2E1 _180__ .0010__8 . ..S4.0 T ...... .0751 -.1146 .0027 .0014 .0013 12.533
.2_ E8.403 .00 12.C5 1.0040 .0842 --.1396 .0018 .001Z .0026 11.930

...... 1.£_53 .......2E1 E8.7C5 .00 13.15 ....... _0958 -.1771 -.0005 .0009 .0072 1].122
-_2_1 _8.719 .00 14.19 1.1057 .1072 -.20TO -.0015 .O00b .0085 10._11
" .2_1 e8. 738 .00 15e28 .... 1.1448 .... i _(120-6- -.2409 -.0015 .0004 °0086 9.493

_:__2el. e8_55. .00 16.2T 1.1696 . ..1336 :.2645 -.0007 .0005 .0099 8.?51
_.2_1 E@. 784 .00 17.28 1.1883 .1471 -e 287 C .0006 .0008 .0086 8.081

.2El_8_EET_ ._QO .(7 __ .€437 .0233 .€967 .0029 .0014 -.0004 1.877
.......................

MACE Q BETA ALPHA. CNF CAF CPM ................................... C_ .....

_'_2"50 -_;59_ .........--00.......:G8 ..... .050_ ........ :0237 .0976 0031 .001_ L-OCI01
.25C 38.210 .00 -4.07 -°3042 ...... .0102 o1812 .0034 .0011 .0000

_-25i 88.697 .00 -_.03 -.2_49 .0170 .i590 .... .0033 ..... *0011- _ _L0004............. _dO_2
.25C 8E.309 .00 --1.99 -.1250 .0215 o1372 .0033 .0013

"-_250 88.303 .00 -.94 -.0384 .02_6 .I168 ....... .0030 .0013 --.O000------
.......... . 0 0 2 8.251 6E.692 .00 .O8 .0_89 .0235 .0970 ......... .001_ .... --.1_)04- .....
"- - .0029.250 83.300 .00 1.16 .1423 .0212 .0745 ................ .001_- -- .O(_-G_

.250 88.494 .00 2.24 .2834 .01E4 .0552 .0028 -0_016 --0__02.......

.250 85.395 .00 2.32 .3249 .0_2 .0338 .0028 .0015 .0004 _

.._251 88.786 .00 4.39 .4102 .0003 .0138 °0027 . .0016_ ..00._0_....
.251 88.786 .00 £.46 .4988 -.0113 -.OOb3 .0025 .0016 .0013
.250 88.004 .00 _.57 .5919 -.0257 -.0285 .0027 ....... .0018 o0010

-- -- -.0480 .0027.251 8E.688 .00 7°67 .6762 -°0423 ............................ o0"0T7 .... "_13
-.251 E8.786 .00 E.76 .7631 -.06C8 -.0689 .0025 .__QO! 8 .......... .0013
.251 8E°788 .00 g. E7 .8475 -.0816 -.0906 - .0025 .0019 .0010
.251 8_. 180 .00 10.$8 .9375 -.1055 -.1146 .0024 .0_ _'_ ...... :-.o_i_ "--
.250 86.403 .00 12.05 .9990 -.1271 -.1396 .0015 o0015 °0026
.251 88.705 °00 13.15 1.0586 -.1489 --.1771 --.0007 .0007............................. .0072 ......

.0085
.251 Be.719 .00 14.19 1.0976 -.1669 -.2070 -.0016 .0002
.251 d8.738 .00 15.28 1.1355 -.1851 -.2_09 -.0016 .OOOO .0086

.251 38.955 °00 16.27 1.1594 -.Iggl -.Z645 -.0008 .0002 .0099
.251 8E.784 .00 17.23 1.1777 -.2112 -.2870 .0003 .0009 .008_

.251 38.887 .00 .07 .043T .0232 .0967 .0029 .0014 --.0004

< ._'C:-'" ' _ =_: 7XlO FT TUNNELS :_ NASA PREL IPI I_ARV _



_* * N _ S _ Ca_.__ T T F . - . " l _ * _ 7 X 10 _ T I U N_ E L S _ * * NASA P R E L I M { N A R Y )= :

GROUP 4 CGWNGEADEC AT 3-YR IKTERVALS, DECLASSIFIED A FTE._/2-VRS--

HIGH SPEEE TLNhEL ]ESI 790 RUN 58 BALANCE 731 09122/67

STABILITY AXIS COEFFI¢IENIS ........

..................... c_ ............. L/D
.MACH , q . BEIA ALPFA {k .... CD .........C PM .... C_M CSF

.553 3_5.S51 .00 ._1 .C551 °0233 .C96-5 ............. .0008- - - 2_369 --__ .0018 __OOO9 ............................
.1671 .0019.592 3_5.050 .00 -3.46 --.2822 .0311 .0008 .0014 -9.084

'.55_ 366.232 .OO -2.25 --.1746 .0265 .1440 .0020 .... .0009 ...........%0007 =' _6_583-
.553 366.132 .00 --,S9 -.C599 .0239 .1205 ,0018 .............O00B .b6Eb ......=2_._9--

.5_3 3_5.$51 .CO .20 °C53T .0233 .0968 .0020 .0009 ....... .0011 ......_

.5_2 365.343 JO0 3.CI .29gg .C274 .0450 .0020 .0011 _.. .0005 10.959

.5E3 3_6._16 °00 _oZ6 °4204 .0325 '.0199 .0018 .001 ] . ,0005 ......12,93g

._2 365.5t9 .00 5._4 ._316 .C389 -.003_ .0019 .0012 __ .0003 _ _ 1_.65__
°552 365.267 .CO 6._5 ._444 .0472 --.0290 .0022 __0_012 ....... _0005 ........13o6_9 __
._=_ 366.56_ .CO 8.27 ._538 .0576 -.0565 .0021 .0012 .0002 13.081

.552 365.179 .00 10._7 .$378 .OB13 Z_X.22g .... .0021 ......... _0012 ......... .0004 11_B35

.5_ _.s53 .oo ._9 .cs_e __..o233 ..... .qs6_ ........ -qg_ .... .o01o .... .ooo8 z.3_e

BODY AXIS CCEFFICIENTS .......

VACF { BETA ALFHA CNF CAF . CPM ...... CRM ..... CYM CS,'=

.553 365.951 .riO .31 .0552 .02BO ...... .0965 ...... .0018 .0010 .0008
.552 365.050 .00 --3.46 -.2835 °0140 °1671 .0019 .0007 .00_

._3 _.951 .oo .3o .053B .62"3o ............. ;o-9_-- .oo_b ......... .o66_- .oolx
.................... .O01O°553 E66.633 .00 1.63 .1759 .01_3 .0715 .0019 .......... ;OOL_-

.......... . .o_o.552 ]65.343 .00 3.01 3009 .0116 .................. _--_ 001--9............ _-0-0 __-_ ........ .0005
.553 366.716 .00 4.36 .4216 .0004 - .01.99 " " :': .0017 .... -'- :;_00_2":.:_..:: ;(_0_- .... _:
.552 E6_.519 .00- 5°64 .5328 -°0135 -.003_ ....... .O01B ,001_ .0003

°552365.267 °00 6.95 ;6452 -°0311 -.0290 .qO2_O......... °_00_]4........_99q_.....
.552 366.569 .O0 E.27 °7560 --.0514 -.0565 ... .0019 .0015 .0002

_.552._65_56 _ . .00.. g_50 .84BI -.0721 -o087_ . .0020 .0016 .0002
°552 _b_.179 .00 _0°67 .9362 -.0937 -.1229 .0018 o0015 .00(}4

.... : ,_-. _

_ 0 h F I 0 E _ I i A L _ ) 7 X I0 F T T U N=, E L S _ * ) NASA P R EL I M I N A RY )) *
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_ N_ __r_i __ 7x10 _T IUNN£LS _ NASA PRELIME_ARY _

GROU_ 4 CO_NCFADED AT 3-¥_ _£_A_ _E__ _ A_TE_ _ ¥_S_

HIGRSFEE£ TLN_BL 1ES] 790 RUN 57 BALANCE 731 --..... .... 09/22/67___

STABILITY AXIS COEFFICIENTS ..... .........

CSF
MACH Q BETA _LPh_ CL CD CFM... . _.CRM ........ FYM_ ....... LiD ....

.256 E8.593 .OO .CS .C570 .C229 .G976 '.OOZl .0011...........o0004--.... 2.488----

.250 £8.599 .00 -4o(6 -.2946 .0307 " .1809 .OO_B oOOOg '.0003 .......... --9_60_
.250 E8.207 .OO --_.C5 --.2083 .0273 .1607 .0022 .0009 - .0008 ..... __7--_6-
.251 88._4 .CO --2.C2 -.1212 .0250 .1391 o0021 .0009-- .0007 -4.842
.2El £8.692 .CO -.87 -o0315 .0235 o1181 .0024 o0010 ..... .000-7---- --i._1
_2_i £8.788 BOO .C9 oC559 °0229 .C980 .OOZO - _0010 ......_0003 2.437"---- ._---_
.2£i £8.£B5 .00 L.13 .1440_ .0237 .0776 .0021 o0011 -oOD_ .........._6--
o2_i £8°?86 °00 2.20 .2366 .0251 .0566 .0019 °001[.... _0-005- ......9_6---

.z_l B8._85 .o0 4.35 .4184 .031Z .Ois7 .00Z7 .OOZ3 -.0002 13.zee

.2_z £8.eee .co 5._4 .5o14 .o356 -.oo45 -_._T_.........oozz .oo----_ i_.-_&----
.0019 .......i50 E8.588 o00 6.f4 .5954 o0413 -oC260 .... o00!3 ..... .0002 I_-_-&_5-----

.2_0 £8.588 iO0 7._3 .6812 °0478 -.0474 .OO19 .OOi5 --.0001 _4.250

.251 _8._84 .CO _.]4 .7715 °0558 -._&77 .0020 .0013 -.0001 13.835
°Z_l E8.688 °CO 9°ei .ES_ °0644 --o_883 .0019 :..... o60_3° - -.0002 13.260

.0017.251 88.7_7 °oo 10o_3 ._376 .0735 -.1108 ........... .0_' --_009 12o76_
.2£i £8.693 .00 12.01 ].C127 .C839 -.1380 .0008 " .oo11-- iooo9- 12_-
.2_I E8._02 .00 13.]I I.C700 .0957 " L.1748 .... --.0017 .0007 °00_8 11.1_
.2£I £8.e15 .OO 14.14 1.1103 - .I069 "-.2035 -.00i5 --" .000_ .0065 10.390
.251 8_.C29 .CO 15.26 1.1497 .1203 -o2395 -.0025 .0001 .0069 9.557
.251 B$.050 .00 15.25 1.1758 o1333 -.2659 --o0@17- .0002 .0064 8.831 !
.251 E8.£7_ .00 17.22 " 1.1973 o1473 --°2889 --.0009..... .0005 .0051
.291 B_.C81 .00 o]0 .C527 .0228 -" °0973 -o0020_ ..... .O01l o0000 2.3_4

BODY AXIS CBEPFICI£NT5 ................................................

MACF _ BETA ALPHA CNF . . _AF CPM CRM ........................... CSF .....

_250 88.593 .00 oC9......... .C570- - - .0228 _097_6. .0021. .0011 .000_
.250 BB°5g9 .00 -4.06 -.2959 .O0_T .1809 .0019 .0008 .0003.............................. ;GGo_.250 88.207 .00 --3.05 --.209_ .0162 .1607 .0022 .0008
.251 88.694 .00 -2.C2 --.1220 .02_8 ._39L .0022 .0008 .0007
.251 _8.6_2 .00 -._7 --.0319 .0230 .if81 .0024 .0009 .0007

.0020.251 88.788 .00 °09 .055g .0228 .0980 ....... .0010 - .0003

.0021.251 B8.885 .00 1.13 .14_4 .0208 .0776 ............ .0oI_ ...... _oDO0o
.251 88.786 .oo 2.20 .2374 .01_0 .0566 .0019 " .O01Z .D005
.25C 88.589 .00 5.Z9 .3298 .G086 .0558 .0020 .0013 .... ._0001 ....
.zs_ 8B.7B5 .00 _.35 ._145 -.00c3 .0157 .00_ .ooz4 -.ood_--__i .....
.251 88.686 .00 _.44 .5024 -.0121 -.00_5 ,0018 .OOL4 .0009
°250 8_.588 .00 _.54 .5961 -.0268 -.0260 .0018 o0015 .0002

-o250 88.588 .00 - 7.63 .i8i_ -.0431 -.0474 .OOl8 ...............0---0_5-..... U.--_[...............
.251 88.784 .00 E.74 .7708 --.0621 --.0677 .0018 .0016 --.0001
.251 88.688 .00 _.81 .85Z6 --o0821 -.0883 .0017 .00_6 -.0002
.251 88.787 .00 10.93 .9341 --.i055 --.1108 .001_ .0016 --.0009
.251 88.693 .00 12.01 1.0075 --.1285 -.1380 .000_ .0012 .0009.....
.251 BB.BC2 LO0 l_.II 1.0633 -.1%gJ -.17_8 -.0018 .0003 .00_8

-.zo_ -.oo26 -.oooz.251 88.815 .00 [4.14 1.1022 -.16_5 ...................... _.._ .OO&5 ..........
.2_z 8_.02_ .oo _.28 _._40_ -._8_4 -.z_95 -.0028 :.0005 .dd6_

°00_4.251 8S.050 .DO [_.25 1.1663 --.2012 -.Z659 --.0017 --.0002
.251 88.879 .00 17.22 1.1863 --o2136 -.Z889 --.0010 .0003 .OOSi
.251 89.C81 .00 .iO .0527 .0227 .0973 .0020 .001] .0000

J
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GROUP 4 -- _ G W _ G _ A D E C AT 3- Y R I N T E R _ A L S , DECLASSIFIED AFTER 12 Y R S

hIGP SPEED TL_kEL IEST 790 RUN 6C BALANCE 73Z ...... _.............. ]_9%2_ _-

STABILITY AXIS COEFFICIENTS ...............

MACH Q BETA ALFFA CL DD CPM CRM CY_ .. CSF LID

._3 365._49 .CO .27 .0511 .C226 .C975 .0005 .0006 .0007 "2;260
.5_2 385.353 .OO -3.39 -.2768 .0295 .1654 °0008 .0005 .0014 --R.367
.5_3 3_.454 .DO --2.18 --.1675 .0254 .1426 .OOLO .0005 o0011 " --6.598
.553 3_5._27 .00 -.$2 -.C5_6 .023L .1191 .0006 .OOO5 .OOL3 -2.366
.552 3E5.320 .CO °25 .C502 .0227 .D977 .0004 .0007 .0006 2.215
.5_2 3_4.627 .00 I.TI .1831 .0239 .C695 .0005 .O0_? ....... ;00_3 .- _._'_2----

.553 366.172 .OO 3.€9 .3082 °0275 .0_38 .OOO_ .0009 --.0006 II.224

._E3366.346 .00 _._2 ._2_2 .C327 ._198 .OOO_ .OOLO - :.0008--_ ........ 12og92

.fi_2 _5.230 .DO 5._1 .5382 .0392 --°0052 °0004 .0010 -.0011 13.718

.fi52 364.696 .00 T.C2 ._505 oC_78 -.0299 .0007 o0011 ...............-°0015 13°600

.5_3385.685 .CO 8.33 ._583 .C58L -.0581 .0009 .0012 -.0019 13.0_3

.5_3 _._44 .co s._5 ._53B .o69_ -._B83 .0007 ;_5_ ....... ---;06_ ......... 12;250
.5_3 3_.LS_ .CO _0._ .S4_S .OBOe -._25_ .OOO_ .O0iZ --.0q28-____---11_4_5_
.5_23_.E15 .CO .25 .C512 .0227 .C_76 .0005 .0007 .0006= _ 2_252 .....

BODY AXIS COEFFICIENTS ......................

MACF _ BETA ALPHA CNF £AF CPM CRM. . CyM DSF

.55_ 365.353 .OO -_.39 -.27B0 .0131 .165_ .0009 .000_ ;_1_
.o29o ._ .oo_o._ 26_.45_ .DO -_.ZB -.L6S3 ................. : -000_ _ .oo_

._5_ 365.827 .00 -.92 -.0549 .6222 .I19L .0006 .0005 .OOl_

.E52 365.320 .00 .25 .0503 .0224 .0977 .0004 ..... .0007 .6006
.552 364.627 .00 1.71 .1837 .01E5 .0695 .OOO5 .OOO7 .0003

°0003.553 36_.172 .OO 3.09 .3091 .01C8 .0438 .......................... .0009 ............ :;_TO-_ .[,-
.552 36_o346 °00 4.42 .425_ -.OOOl .0196 .0003 ;OOlO_ .... _._08 ........

.552 365.230 .00 9.71 .5393 -.0145 -.0052- .0003 " '.O_I ......... _11 .....
.552 364. 896 .DO T°O2 .6513 -.0320 ..............-°0299 .OOO6 .00--12-- ...... =_00-15 .....

.0013 -.OO19.553 _65.685 .DO E°33 .7585 -.0523 -.058L .0007
°_53 _6_.54_ .OO S.55 .8532 -.0_29 -o0883 .0005 °001_ --" -.002_ ........

................ --.1255 .OOO_.553 366o183 .DO i_o76 .9_#9 -.09_3 .............................. ;00i_ ........... -;_
._5_ _a_.3L5 .oo .2_ .c5_3 .o226 .ocT6 .ooo_ -9qo_ -_°9.o6._ _

__ ,~-.
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GROUP 4 -- EOHNG_ADED AT 3-YR I_TERVAL_, DECLASSIFIE_ AFTER 12 YRS

HItr]_ SPEEC TUNNEL =- IESl 79D RUN 59 BALANCE 731 ...... _ " ........6g/'22(_'-_

STABILITY AXIS COEFFICIENIS ........

_.CSF...........£!0_MACH Q BETA ALPF_ CL CD CPM ...._RM ..... CYM

.2_1 8_.276 .CO .E7 .C545 .0229 .C983 .0007 .OOD8 .D000 --__-2737_'

.2_2 15.380 .CO --4.(6 -.2962 .0304 .1809 .0013 °00-05-- .0014 -g.733

.2_2 1g.475 =DO -3.CI -°2075 .0269 o1600 o0010 " .0006 .0011 --_72-7 -

.2£2 B9.571 .CO -I.!8 -.I183 °0244 .1382 o00i0 .ODD7 ........._'0007- " _48---

°251 88.277 .DO -.$3 -.C275 .0232 .I170 .0009 .OOD8 ---.0002 .... --_:_6--_

.252 @$.3t3 .og .C6 .C534 .0226 .Gg7B - .0008 ....... .6008- .0004 2.362_.90o4...........2_2 B9._2 .OD 1.18 .i_go .o2sz .c75_ .ooo8 .ooog ............ 6_4_3--

.252 _g.469 .OO 2.25 .2379 .0249 .C55g .0006 .0010 -.D001 _.540
.2_2 1g.468 .GO 3.23 .3318 .0276 .D350 .0006 .0_!I. ._,DOQ7 .... 12.040
.2£2 _.370 .00 4.41 .4143 .0310 .0153 .000B .0012 --o0013 13.355

°2_2 89.467 .CO 5.49 .5077 .0358 -.0064 .0007 _0011 _-.-0008 .... [4.170
_-_.368 .00 6._0 .5860 .6415 -L.0271_ " _6006 .......;_2----_:_6f7_----_-_.3_....
.2_2 69. B70 .OO _._9 .6@49 .0483 -.D_73 .000T .0012 _°0015 _ " 1_4.172

-.2_2 E_.370 .CO 8.78 .7719 .0561 -.C685 .0007 .0013 .......... _0022- -_3.767
.z_2 _s._2 .00 _._ .E_02 .d6_2 _.Oa_t .0007.... .0013......-_BZ_--....i_3_ -_-
_2£I BS.C80 .00 11.02 .S426 .0745 --.1136 " .0065 .00i3 ........._;602B -=_64G ....

Eg°377 ..................252 __ °00 12._7 1.C139 °0845 --.I_OD " --°0004 -- .001_ .... -°0_7- 12_000
--_2_1 _.193 .OD 13.17 1.CB_5 .0960 -.1771 _ --e_$_ .0006 .0024 11.125

.2£1 B9.1C8 .00 1_.20 1.1182 - .1679 -.2D77 -.0038 .0004 .00€0 10.363

.2_1 _s.127 .00 15._1 1.1_13 .1209 -._ .....-.oo_9 ..... _b66f .........._o_T .... _-

...... -.2_5 -.oo_6 ...........2_1 8_.270 .DO 17.28 I. E985 .1475 ................. _OOb5 ...... _ ........8_

-_......._--_Z.......... .o01o__2._Z.._._B._E_..... .oo .c_ .c486 .0z24 _c98o ....................T6b_ -_:6666 2.174

" BODY AX !_. CCEFF ICIE_S -

_kACh C .. BETA _LFHA CNF ...... CA.F _i_"i_ CPM CRM CYM CSF

................ .0545 ......................................251 8_.276 .00 .C7 e0229 .0983 .0007 .0008 .0000
.252 8S°380 °00 -4.06 -.2976 °009_ .1B09 .0013 °0004 °OOl_
L252 _ 8_._75 .OD -_;01 -.20B6 .0159 .1600 .0011 .0006 .... .001L..................... ;_o_-z.....
.252 8_.5_1 .00 -1._8 -.1190 °0203 .1382 .0010 .0006 .......

.251 89.277 .00 -.93 -°0279 °0227 .1170 .0009 °0008 -°0002
°0008

_...252 8_373 °DO °D6 .0534 .0225 .0978 .0008 ........... °000_ ....
.252 89.372 °00 1.18 .1494 .0201 .0151 °0008 " '..._d_9 ...... -.000_ .........
.252 8_.469 °DO 2°25 °2386 °0156 .0559 .0006 °0010 -.0001

.252 8_.468 .00 3.33 °3328 .00_2 °0350 .OD06 oOOl_. -.0007
.0007.252 89.370 °00 4.41 .4154 -.0009 .0153 _ .0012 -.0013

.252 8&.467 °DO £.49 .5D87 -°0129 -.D064 .0006 .0012 .... 7-0006 ....
.252 B_.369 .DO 6.60 .5967 -.02_2 -.0271 .0005-- .0013 --.001_

.0005 .D013
.252 8_.370 °DO ]°69 °6850 -.0437 -°0_73 ................................. _?_'_5 .......
°252 8_.370 .OO £°78 .7712 -.0624 -°0685 .DO9_..... .6di4 -.0_12
.252 BS.3_2 .00 _.86 .8484 -°0822 -.0891 .0005 .0014 _.(]023.oo1_ -._28 ....
.251 8S.C80 .DO 11.02 .g391 -.ICB_ -.1136 .OOQ3 .....
.252 8_.377 .DO 12.67 1.0037 -o1292 -.L400 --°0007 .00 [0 --.OOt_
.251 8g.193 °OD 13.17 1.0617 -.liST -.1771 -°o03o =-qg_ .......... ___ .........
.251 8_.I08 o00 14.20 1.1098 -.16_6 -°2077 -°0038 -°0006 .00_0
°251 89.127 .00 IS._l 1.1417 -.18_1 -.1419 --.0038 -.ODO9 .0032
.251 8_.05C .00 11.32 1.1683 -°2026 -.2702 -.0030 -.0006 .002_

--_ .25_ 8_.270 °OO 17.28 1.1873 -.2148 --.2935 --.0026 --.0003 .0019
.251 BB.88_ .00 .06 .0487 .0223 .D980 .0010 .0008 --.0000

-_. - - _ _ • 7 X i0 F l T U NN E _ S * _ :_ NASA P R E L I 8 1NA R Y * **
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GROUP 4 £CNNGRADEC AT 3--YR INIERVALS, DECLASSIFIED AFTER 12 YRS

hIGH SPEEE TLNkEL IESI 790 RUN 62 BALANCE 731 09/2._&I .......

STABILITY AXIS COEFFICIENTS ............

NACH O BETA ALPFA CL CD CFM CRM GYM CSF ........ L/_ ....

.5_2 3_5.c_4 .co .I8 .Else .c174 .c970 .0027 -.0070 .0183 - ,50_

.5_2 3_5.1_5 .CO -3._4 -;3032 o0391 .1694 .O0_O --.0071 o0193 -7.75&

.5_4 3_o]_2 .00 -2.26 -°2065 .0333 .1450 o0033 -.0070 .0182 _6.199
°5_3 3_&.C59 .80 -1.C9 -.C981 °0292 .1208 .0031 -o0071 .0182 -3°358
°5_3 3_5.525 .CO .19 .C140 .0274 oC971 .OOZ5 -°0070 ,0184 .513
•5_3 3_.117 °00 1° 51 .1340 .0276 .C718 °0025 -.OOTO _ o0i8_ .........4._'_@ "

.5_3 3_5.512 °00 2._7 .2564 °0299 .C460 .0021 -.0069 .0175 _.581
°5_2 364°_6 .00 4.25 °_787 .0343 .0209 .0022 -.0068 °OLTO 11o055
.5_2 3_4.q_6 .00 5._4 ._916 .C402 -.0026 .0020 -.0068 .0167 12.215
.5_3 36_.117 .CO 6._6 ._031 °_680 -.0282 .O01B -.0068 o0162 12.566

• 5_2 36fi. C16 .00 8.16 .]III .0576 -°0557 .0013 -°0069 °0162 12.383
" S _ _ _ e _ " 12 S . C 0 _ . _ 1 . 8 i 0 8 . O 6 B 4 - . C 86 S . d 0 i 0 _ _ 006 8 ........ 20gBF_t o_3 ......

.553 3_5.6T8 .CO lO._O .gO17 .0808 --.1210 °0010 -.0067 .0i_6 11.15&

.5_3 365._33 .CO .19 .C153 °0275 ._9T1 °OOZ7 -.0070 .0187 .556.............................

BODy AXIS .C_EFFICIENI.S ...............

MACH { BETA ALPHA CN F ...... CAF __ C_PM ...... CRN ........ £YN _ ._SF= _

.552 _.175 .00 -3.56 -.3049 _0203 .L69_ .0036 --°0073 .Olg_
.0248 .1650 .0030 -.0072 .0182.554 366.772 .00 -2.36 -.2077 .........

.551 _66.05S .DO - 1.09 -.0986 .02_3 .1208 .BONd..... :'; _ 7 f ...... _0i82 .......

._5_ z_5._25 .00 .19 .oi4i .0273 " -_09¢i .ODIN........ :;ddTo ........... ;6iS-_ ........
. . .0240._5_ _66.117 .00 1._i .1346- ....... .0718 .0027 -.0069 .0181........

.553 365.512 .00 2.87 .........2576: ........ :.-.OZTO'""- ;:" :. --."-:-_':.0660...... .0:0:_':__"-")-::_0_---..61_" .. : .... _'0___ .....

._52 364.S_4 .O0 4_25 . .380i .... .OOel . .q209 .... .90__26 ...... :±0067 ............. _p170 .........
.._ ._93i -.oo_ -.0o2B .oo27 -.ooze .oi67.552 36_°_6 .00 = = .........................................................

.553. 266.117 .00 6.86 . 6 _ _ " = __ : * q 2 _ 3 1.0282 ` . 0 02 5 = I: - Q 0 65 ......... _ O16j 2 .....

.552 _6 _°C16 .00 8.16 .7119 ...... _.0440 -_Q557 "qO_ ........ _.0066 .0162

.552 _6E.125 .00 S.4i .8107 -.0651 -.0865 .OO21 -.0065 ;OZS_ ....

._53 16E.678 .00 10.60 .9008 ......... --;0864 ..... ::1210 ....... ;0-622"_ - --_0_ ......... 20--_ ---

.55_ _65.433 .00 .19 .0154 .02_4 .0971 .O02T ..... --.0070 .OLBZ .........

C L llL_ ......... _- - 7 X I0 F T TUNNELS _ * * NASA P R E L [ M I N A RY __ •
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GROUP 4 C_wNGFaDEO AT 3--YR INTERVALS, DECLASSIFIED _FTERI2YR_S .....

HIGH SPEED TUNNEL lEST 790 RUN 61 " BALANCE _731 ...... 09122167

-- STABILITY AXIS COEFFICIENIS

LID
MACH Q 8EIA ALFF_ GL CD £FM _:.... F_. GYM CSF

.2_0 _8.4C6 .00 .C5 .C286 .0270 .C975 .0031 -.OO71 .0.183 1.058

.z_o _8._15 .00 -_.10 -._257 .0365 .1814 .0041 -.0073 .0201 ____._--

.2CO 88.411 .00 --3.(8 -.2378 .0327 .15_8 .0042 -.0072 .0201 -7o278
.250 88.409 .CO -2.04 -.1505 .0298 .1397 .0041 -.0073 .0194 _='L5_653-" "

.2_9 _8.505 .00 -._9 -.[603 .0279 .I170 .0036 -.0071 -.0185 ...........Z2_l_ ....

.250 _8.406 .00 .£6 -C276 .0271 .0968 .0034 " --.0072 .........................0188 1.019 ..
.251 EB.]g4 .00 1.12 .llBB. .0270 .0163 .0031 -.00_I .9193 ..... 4_}@5 _
.2_i _8.8S0 .00 2.19 .2080 .0279 .0551 .0027 -.OOTl _ _0185 ....... 7.467 ....

.250 B8.Cli .CO Z.27 .2972 .OBO2 .034g .0026 -.OOTO .0176 ._ 9.826

.2£G 88.302 .00 4._3 .3861 °0332 .0154 .00Z3 -.0070 _0173 _ II-6!5 _

._0 _B._O2 .co s._ .4_so .OST_ -.ooss .002z -.0071 .0170 I_._6[

.249 e7.B13 .00 _._l ._529 .0492 --.0473 .0017 _ -.0071 ....._Q170 .......13.265 ..

.2_0 B8.107 .00 _.]l .]408 .0566 -.0686 .0015 _. --_Q070 ...._0166 ........13-090.
.2£0 e8.ClO .00 9._9 .e189 .0642 -.CBgl .0013 -.0070 o0161 12._54

.24g _7.528 .CO 11.S8 .S688 .............0827 ...... 7_I3__ ....... _-__0_8_ ...... -.0072 .0174 [1.710

.2_0 87._29 .DO 13.G9 1.0338 _0948 -.1769 ......._0028 -.0075 °0209 10o901

°2_0 88.449 .00 15.22 1.1211 o1197 -.24_7 ..........7__Op_l ..........T.OO80 .0228 9+348
.249 B7.786 .O0 16.22 1.1505 .1335 -.2703 __o0.038 ......... -.00_6 .0213 8.620
.250 E7.gC9 .00 17.19 1.1686 .1473 -o2917 -.09_28 ......... _±0072 ....... --o196 ...... 7_93 4

_.,_249_7._21 .00 .(6 .0226 . . ..0267 .0964 .0031 -.0072 o0187 .8_6

-- BODY AXIS £FEFFICIENIS ....... ..-.. _ ..... _-. _.... -..........

MACH Q BETA aLFHA GNF CAF CPM .... CRM ........ _YM - ........CSF . '"

.2_o 8e.4o_ .oo .o5............................................q2B_ . .o27o .o91_ _-O_T--- =-_._i................_i-g_........
.250 8_.315 .00 -4o10 -.3274 .0131 .1814 °0035 '-_.0076 " .0201

.250 68.411 .00 -_°08 -.Z_92 .OI_ .1598 .0039 -o00_4 .020_

.250 88.409 .00 -2.04 -.1514 .0244 .1397 .0038 --.0074 .019_

.250 88.505 .00 -.99 -.0608 .0268 .I170 .0035 -°0072 .0185

.250 88.406 .00 .06 .0276 .02_0 .0968 o0034 -.0072 .0188

.251 86.794 .00 1.12 o1193 .0247 .0763 .0033 -.0071 .019_..............
.251 88.890 .00 2.19 °2088 .Ol_g .0551 .0029 -.0070 .0185

.250 88.011 .00 8.27 .2984 .0133 .0349 .0030 --.0069 .0170

.250 88.302 .00 4.33 .3875 .0040 .0154 .0028 -°0068 .017]

.250 8B.302 .00 5.42 .4763 -.0075 -.0055 .0029 -.0069 " .0i70 --

.250 BB.C09 .DO 6.52 .5645 -.0213 -.0263 .0028 --.0068 -.0166-

.24_ 87.813 .00 7.61 .6535 -.0376 -.0473 .0026 -.0068 ......0170 .........

.250 86.107 .00 _.71 .7406 -.0562 -.06_6 .0025 --°0067 __ .0{66 .....

.250 88.010 .00 S.79 .8177 -.0159 -.0891 .0025 -.0067 .0161

.25G 88.012 °00 IC.92 .9036 -.OgS3 -.1128 .0023 --.0066 o016_ ...........
.24_ 87.528 .00 ll.gB .964_ -.1200 -.1398 .0006 --*0072 .017€ .........

.280 87._29 .GO I_.09 1.0279 -.1416 -.1769 -.0010 --.0080 .0209

.250 88.1_7 .00 14.14 [.0750 -.16C8 -.2099 -.0017 -.0084 _02_8 ...........

.250 88.449 .00 15.22 1.1126 -.1783 -.2447 -.0020 --°0088 ,0228

.24_ 67.786 .00 16.22 1.1412 -.1930 -.2703 -.0015 -.0084 .021_
-- .250 87.909 .00 17.19 [.1590 -.2044 -,2917 -.0006 --.0077 .0196

.24g 87.721 .00 .06 .0226 .0267 .0964 .0031 -.0072 .0187

_rlur_li_ /XlO FT _UN_LS *_ NASA PRELIMINARY _



_s _ NASA C:_ --- _ _'|IT" -J_-*** T X 10 F T TUNNELS ** • NASA PREL ININARY _

GROUP 4 DO M NG RAD E D AT 3- YR I N T E R VAL $ t D E C LA S S I F I E D AFTER Z 2 Y.R S

HiGH SPEED TUNNEL TEST TgO RUN b4 BALANCE T31 09f2_/67

STABILITY AXIS COEFFIC[ENTS

MACH Q BETA ALPHA CL CD CPN CRN CYM CSF L/D

.553 365.183 .00 .13 .0200 .0282 .0963 .0045 -.012T . .0299 .711

.553 366.040 ;00 -3.67 -.3050 °0605 .1692 .0057 -.0127 .... 0308 -7.SZT

.553 366°090 °00 -2°66 -°2053 °0345 .1456 .0051 -o0128.- °0302 -5.956

.553 366.062 .00 -1.22 -.0982 .0303 o1213 .O0_T -.0128 °0299 -3o23T

.553 365.184 .DO .10 o0181 °0282 °0970 .0046 -.0127. o0301 .641 ....
• 553 366.117 °00 1°36 .1293 .0283 .D739 .0042 -.0127 °0300 4.568.
.553 365.253 o00 2.T2 .2521 .0303 .0485 .O03T -.0126 .0293 8.328 .
.553 365.507 .00 4°08 .3733 °0344 .0230 .0033 --o0126 °0290 10.849
.552 364.991 .00 5.37 .le852 °0600 -.OO05 .0026 -.0126_ .028T 12.166
.552 36_oT40 .00 6.68 .596& .0675 -.0257 .O02T -.0125 .0280 12.55T
.553 365.439 .00 8°00 .7061 .0569 -°0530 .0020 -.012b .0275 12.403
.553 365.80T °00 9.25 °8080 °0680 -.0828 .0016 -.0126 .027L 11.883
.553 365°236 .00 10.43 .8996 .0796 --.1166 .0013 -.012_.- .0258 11.296 -
.552 365.012 .00 .08 °0203 .0282 ;09T6 °0045 -.0128 .0304 .T20

BODY AXIS COEFFICIENTS

NACH Q BETA ALPHA CNF CAF CPN CRN CYM CSF ..--

.553 365.183 .00 .13 .0201 .0281 .0963 .00_5 --.0127 .0299 _
.553 366.060 .00 -3.6T --.3069 .0209 .1692 .00_9 --.0130 .0308
.553 366.090 .00 --2._b -.2065 °0256 .16._ .0066 --°0130 .0302
.553 366.062 .00 -1o22 --.0988 °0282 °1213 .00_ --.0129 .0299
.553 365o18_ .00 o10 .0181 .0282 °0970 .0066 --.012T .0301
.553 366.117 .00 1.36 o1299 °0252 .0739 .00_5 --.0126 .0300 "-
°553 365.253 .00 2.72 .2533 .0183 .0485 .00_3 -o0124 ° 0,?.93
.553 365.50T .00 4.08 o 3T_8 .OOTT .0230 .00_1 --.0123 .0290
.552 364.991 .00 5.3T .486T -.O05T -.0005 .O03T --.0123 .02B7
.552 _4.T40 .00 6.68 .5980 -.0222 -.0257 .00_1 -.0122 .0280
.553 365°439 .00 8.00 .70TO -.0418 --°0530 .0037 -.0122 .02.75
.553 365.80T .00 9.25 .8081 -.Ob2T --.0828 .0036 -.0122 .0271
.553 3&5.236 .00 10.43 °8988 -°0845 -o1166 .0035 -°0120 °0258
.552 365.012 .00 .08 .0204 .0282 °0976 .00_5 -o0128 .030_

.... _- -_.- " _..... ._.._,-'_-_'_* * 7 X 10 F T TUNNELS _ :_I, NASA P R EL INl NARY _ •



• _* NASA _L _** T X 10 F T TU,_N ELS * • • NASA P R'EL I M I NA RY _* _

GROUP _ - 0014 NG RA D E O AT 3- YR INTERVALS, DECLASSIFIED AFTER 12 y,R-S

HIGH SPEED TUNNEL IEST 790 RUN 63 BALANCE 731 09/26/67

STABILITY AXIS COEFFICIENIS

MACH G BETA ALPF_ CL CD CPM GEE GYM CSF L/D

.250 8T.918 .00 .01 .0254 .0275 .0959 .0054 -.013T .0320 .923

.249 87. T33 ;00 -_.16 --.3270 .0381 .1819 .0067 -.0138 .033T -8.582

.250 88.121 .00 -3.16 --.2_08 .0342 .1599 .0065 -.0138 .0331 -7°045

.290 88.217 .00 -2.13 -.1551 o0313 .1379 .0062 -.013T .0324 --4.958

.250 88.312 .00 -1.07 --.0658 ,0291 .116_ .0056 --.0137 °0322 -2.261

.251 88.602 .00 -.O2 .0232 °0277 .D960 .005_ -.0137 .0320 .839

.250 88.503 .00 1.03 .1129 .0278 .OTST .0050 -.0138 .0319 4,059

.250 88,112 .00 2.10 .2013 .0289 .0558 .00_5 -.0138 ,0314 6.964

.2_9 87.426 .00 3.18 .2904 .0306 .03_3 .00_5 -.0138 .0310 9.489
.251 88.988 .00 4.26 .3863 .0342 .Ol_ .003T --.014_0 .0316 11.280
.251 88.597 .00 5°3_ ._683 .0379 -.0058 .0035 --.0139- .0309 12.371
.250 88.401 .00 6.4_ .556T .0428 --.0269 .0029 --.0139 °0302 12._3
.250 88.499 .00 7.52 .6427 .0_91 --.0476 .0026 --.01_0 ,0305 13.093
.250 88.401 .00 8._4 .7341 .0565 --.0682 .0020 -.0140 .0302 12,984
.250 88.305 .00 g.73 .81T0 .C_46 -.0892 .0018 --.0140 .0300 12°655
.251 88.697 .00 10.82 .gO12 .0736 -.1117 .0015 -o0139 .0Z95 12.243........
.251 88.701 .00 11._7 .g688 .0830 --.1384 -.0003 -.OlkO .0305 11.678
°250 88.516 .00 13.02 1o0306 .0949 -.1758 -.0025 _.0142 .0336 10.863
.250 88.529 .00 14.03 1.0742 .1061 -.2072 -.0036 --.0142 o0351 10,126
.251 88.840 .00 15.13 1.1167 .1194 -.2418 -.0040 -.0141 °0346 9.354
.251 88.763 .00 16.13 1.1462 .132_ --.2673 -.O03T -.0136 .0332 8.65T
.251 88.690 .00 17.09 1.16_4 .1462 -.2893 -.0032 -.0133 .0328 T.96_ _
.231 88.700 .DO .01 _0243 .02TT .0968 .0055 -.013Z _ o0319 .E75

BODY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF OAF CPM CRM CTM CSF-

.250 87°918 .OO .01 .0254 °0275 .0959 .005_ --.0137 .0320

.249 87.733 .00 --4°16 --.3289 .0143 .1819 .0057 --.01q2 .033T,

.230 88.121 .00 --3.16 -.2423 °0209 .1599 .0058 -.0141 .0331

.250 88.217 .00 -2.13 -.I562 .02_5 .1379 .0057 --.0139 .032_
.250 88.312 .00 --1.07 -,0663 .0279 .116_ .0053 -o0138 .0322
.251 88.602 .00 -.02 ,0232 .0277 .0960 .0054 -.0137 .0320
.250 88._03 .00 1.03 .1134 .02_8 .075T .0052 --.013T .0319
.250 88.112 .00 2.10 .2022 .0215 .0558 .0050 -.0136 .0314
.2_9 8T._26 .00 3.18 o2916 .01_,4 .0343 .0052 -.0135 .0310
.251 88.988 .00 4.26 °3877 .00_5 .014_ .0047 --.0137 .0316
.251 88.597 .00 5.34 ._697 -.00_9 -.0058 .00_7 --.0135 .0309
.250 88.401 .00 6.4_ °5579 -.0199 -.0269 .00_ -.0135 .0302
.250 88.499 .00 7.52 ,6434 -.0355 -.0_76 .004_ --.0136 .0305
.250 88._01 .00 8.64 .7341 --.05z_ -*0682 .OOZe1 --.0136 .0302
.250 88.305 .DO _.73 o8158 --.OT_ -.0892 .00_0 --.0135 .0300
.251 88.697 .00 10.82 °8986 -.0968 -.lilt .00_0 --.0134 .0295
.251 88.701 .00 ll.8T .96_7 -.1181 -°138_ .0025 -.0138 .0305
.250 88.516 .DO 13.02 1.0250 -°13_7 -.1758 .0007 --.01_z_ .033_
.250 88.529 .00 14.03 1,0673 -.1574 -.2072 -.0001 --.OlZ_b .0351

__ .251 88.840 .00 15.13 1,1084 -.1761 -.2_18 --.0002 -.01_6 .03_b
.251 88.763 .00 16.13 1,1371 -.1910 -.Z673 .0001 --o0141 .0332
.251 88.690 .00 17.09 1.1551 -.2022 -.2893 .0008 --.0137 .0328
.251 88.700 .00 .01 .0243 .027T .0968 .0055 -.0137 o0319

~
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*** NASA C" ..... _ k, T T A ! * * * 7 X 10 F T TUNNELS * ** NASA PRELIMINARY * _

GROUP 4. OD N N G R AO E O AT 3- YR I N T E R VAL S • DECLASSIFIED AFTER 12 Y.R S

HIGH SPEED TUNNEL TEST 790 RUN 66 BALANCE 731 09/26/67

STABILITY AXIS COEFFICIENTS

MACH Q BETA ALPI_A CL CO CPM CAM CYM CSF L/D

.553 365.467 .90 .06 .0059 .0285 .C987 -.0153 .0002 -.0001 .209

.553 365.266 .00 -3.70 -.3135 .0408 .1712 -.0150 -.0009 .0005 -7.687

.553 365.320 o00 -2._3 -.2168 .D349 .1_69 -.0159 -.0006 -.O00Z -6.218
• 5_3 3650_80 *00 -1.28 -01096 .0306 .1234 -.0156 -.O00Z.- -.0003 -30579
.553 365.530 *00 ._6 .0057 .0285 .0987 -.0156 .000l .0003 .199
.553 365.949 .00 1.28 .1166 .0283 .0760 -.0152 .0005_ .0002 4.039
.554 366.286 *00 2._5 °2365 .0303 .0511 _.0151 .0011. -.0003 7.815
.553 385°627 .00 _.03 .3572 .0343 .0259 -.OlSk .0015. -.0003 10.406
.5_2 365.084 .00 5.33 .4725 .0600 .0021 -.015_ .0020 -.0008 11.822
.552 366. 831 .00 6._6 .5861 .0676 --.0226 -.0151 .0025 - -.0017 12.374
.553 365.27_ .00 T._6 .6956 .0566 -.0491 -.01_9 .0029 .... -.0019 12.287
.553 365.637 ".00 9.21 .7962 .0672 -.0776 -.0145 °0033 -.0027 11.8_6
.553 365.500 .00 10.40 .8912 .0796 -.1118 --.0139 .003_ - --.0030 11.200
.553 365.361 .00 .CT .0079 .0285 .0989 -.015_ .O00Z- .0003 .277

BODY AXIS COEFFICIENTS

HACH 0 BETA ALPHA CNF CAF CPM CRN CYN CSF

.553 365°_7 .00 .06 .0060 .0285 .0987 --.0153 .0002 --.O001

.553 365.266 .00 --3.70 --.3154 .0204 .1712 --o0150 o0001 .0005

.553 365.320 .00 --2.53 --.2180 .0253 .1_69 -o0159 .0001 --.0002

.553 365.980 .00 --1.28 --o1103 .0282 .123_ --.0156 .0002 --°0003

.553 365.530 .00 .06 .0057 .0284 .0987 -.0156 .0001 .0003-

.553 365.969 .00 1.28 .1150 .0258 .0760 --.01S2 .0002 .0002
0554 366.286 .00 2.65 .2376 .0193 .0511 -.0152 .0004 --.0003
.553 365.427 .00 4.03 .3587 .0092 .0259 --°0156 °0005 --.0003-
.552 3_5.084 .00 5.33 .6741 -.0061 .0021 -.0155 .0006 --.0008
.552 364.831 .00 6_64 .5875 --.0207 -.0226 -.0153 : .0008 --.0017
.553 365.274 .00 7.96 .696_ --.0_03 -.0491 -o0152 .0009" --.001_-
.553 _650637 .GO 9.21 .7965 -00610 -.0776 --.0148 .0010 --.002_
.553 365.500 .00 10.60 ,8905 -.0826 -.1118 --.0144 .0012 -.0030
.553 365.361 .00 .07 .0079 .0285 .0989 -.015_ .0002 .0003

C'_u _ ..... _- - _ T X 10 F T TUNNELS * ** NASA P R EL I M I NA R'¥ ** _



• _ # NASA r__mglSqlg_Ue_ A,..L.,, t • • T X 10 F T 7 U NN E L S € st NASA p R EL I M I NA RY .-+

GROUP 6 DOWNGRADED AT 3-YR INTERVALS+ OECLASS F:IED AFITER 12 Y.RS

09/26167

HTGH SPEEO TUNNEL TEST 790 RUN 65 BALANCE 731

STABILITY AXIS COEFFICIENTS

NACH 0 BETA ALPF& CL CO CPN CRN CYN CSF LID

°250 88.407 .00 -.C8 .0232 .0278 .0979 -o0171 .0002 --.0010 .836
• 250 88o221 .00 -6.23 -.3295 .0379 .1838 -.0176 -.0010 .... 0001 --8.682
.250 88.511 .00 -3.21 -.2390 .0337 .1610 -.0173 -.0006+ --°0007 -7.086
.2_1 88.705 .00 -2o 17 -o1526 .0310 .1600 -.Ol7O -.0003 .r --*0006 --6.916
• 251 88.702 "00 --1;13 --;0656 .0288 01192 --.01;1 --.004)0 -- --.0007 --2°273
.251 88.798 .00 --'C8 .0261 .0275 *0983 --.0172 .0003. --.0012 "'967
.25L 89"089 "00 .99 0116i °0276. .0779 --.0169 *0006 --.0008 60212
+252 89"381 "00 2*06 .2035 .0289 .0577 --.0169 *0009.- --.0002 7*053
.252 8_'575 *00 3" 13 .2916 *0309 .0369 --*0169 00012 --.0003 9*662
.252 89.576 .00 6.20 .3798 *0338 *0176 --.0172 .0015 +. --*0006 13"232
"252 89.$74 *00 5°28 °6652 .0381 --°0022 --.0169 .0019--. --*0008 120222"--
.252 89.475 .00 6*_19 05551 *0631 --°0235 --.0165 "0022.-- --.0004' 12"892
.252 89._76 *00 7"47 .16637 .0693 --.0637 --.0163 *0026." --.0006 13"065...
.2_2 89.672 *00 8" 57 .7308 .0569 --°0639 --*0165 "0028 --.0006 12"84'8
.252 89"5?5 *00 9"65 .8095 .06q'2 --°0850 --.0160 °0032-" --.0012 12"601
"251 88"84J6 *00 10076 .8963 .0739 --.1070 --.0158 *O03S-.- --.0009 120132 _

. .251 88.605 .00 L1.$6 .9711 °0839 -.1329 --.0162 o0036. °0009 11.580
.250 88.322 .00 12.96 1o0313 °0953 -o1693 --.017_ °0935 .... 0032 10o8i9 ,_
.250 88.3_' .00 13.$7 1.0780 .1068 -.2011 --.01_0 .003_-+ .0067 10o096
0250 88.568 .00 15.C8 1.1209 .1202 -.2350 -00165 00036" °0077 9.322
.251 88.667 .00 16.11 1.1688 .1338 -.2615 -.0152 °0038 + .0075 8°589
°251 88.596 .00 17.05 1.1672 o1473 -.2829 -.0135 .0063 .... 0076 ?°923
.251 88.992 .00 -°07 .0281 .0271 .0986 -.0169 .0003 .0006 i_0_7

6QOY AXIS COEFFIC IENTS

MACH Q BETA ALPHA CNf: CAF CPN CRN CYH CSF_ . . "

.250 88.607 000 --008 00231 .0278 .0979 --.0171 .0002 --.0010
°250 88.221 .00 --4.23 -°3313 .0136 .1838 --o0176 °0002 .0001
°250 88.511 +00 --3.21 --.2606 °0203 .1610 --o01?3 °0006 -°0007
.251 88.705 .00 -2.17 -.1536 .0252 .1600 -.0170 °0003 --.O00b
.251 88.702 .00 --1.13 -.0661 .0275 .1192 --.0171 .0003 --.0007
.251 88.798 .00 --.08 .0260 .0276 .0983 --.0172 .OOQ_ -.0012
.251 89°089 .00 .99 .1166 .0256 .0779 -.0169 .0003 -.0008
.252 89.381 .00 2.06 .206_ .0216 .0577 -.0170 °0003 -.O00Z
.252 89.575 .00 3.13 .2926 .0169 .0369 -°0169 .0003 -.0003
.252 89.576 .00 4.20 .3812 .0029 .0176 -.0172 .0003 -.0006
.252 89.576 .00 5.28 - .6667 -.0069 -.0022 -.0170 .0006 -.0008
• 252 8_0675 .00 6.39 .5563 --.0190 -00235 -.0167 °0006 --°O00b
.252 89.676 .00 7.47 .6465 -.0367 -°0637 -.0165 °0005 -.0006
.252 89.672 .00 8.57 °7309 --.0527 --.0639 -.0167 .0004 -.0006
.252 89.575 .00 9.65 .8085 -.0723 -.0850 -o0163 .0005 --.0012
.251 88.896 .00 10.76 .8960 -.0966 -o1070 --.0162 .0006 --.0009
.251 88.605 .00 11.86 .9672 -.1176 -.1329 --.0166 .0002 .0009
• 250 88.322 .00 12.94 1.0260 --o1380 -.1693 -o0178 -.0006 .0032
.250 880336 .010 )3.97 1.0713 --.1566 -°2011 --o0173 -.0007 .0067
.250 88.568 .00 15.08 1.1129 -.1756 --.2350 --.0168 -.0009 .0077

-- .251 88.667 .00 16011 1.1601 -.1900 -.2615 -.0157 -.000_ .0075
.251 88.594 .00 17.05 1.1583 -.2012 -.2829 --.0142 °0002 .0076
.251 88.992 .00 --.07 .0280 .0271 .0986 -.0169 +0003 .0006

"_ _ Id-T,.1., It **_ 7 X 10 F T TUNNELS * _* NASA PRELIMINARY ** s



** * N A S E C _ _I _ :__'N_" T A I *_* T X 10 F T TUNNELS _** NASA P R E L I M I NARY. _

GROUP 4 -- DOWNGRADED AI 3-YR INTERVALS, DECLASSIFIED AFTER E2 V.RS

HIGH SPEED FUNNEL TEST 790 RUN 68 BALANCE 731 09/26/67

STABILITY AXIS COEFFICIENTS

MACH Q BETA ALPt4A CL CD CPM CRR CYH CSF L/D

.S_3 365.609 .DO --.D1 -.0051 .0326 .1013 -.0303 -.0001 -.OOZ7 -o155

.553 366.010 .00 --3.81 --.3295 .0461 .1753 --.028_ -.0019 -.0023 -T.1_8

.552 365.025 .00 -2.61 -.2311 °0395 .1514 -.0302 -.0013 -.0032 -5.865_

.553 365._3 o00 -1.37 -.1251 .03S2 .1271 --.0303 -.OOOT -.0029 -3.S55

.553 365.410 .00 --.02 -.0048 .0326 .I012 -.0303 -.0000 -.0026 -.i_8
°553 366.000 .00 1.21 .1043 °0322 .0784 -.0305 .0006_ -.0025 3,234
.553 365.991 .00 2°5T .2262 °0339 o0531 -.0309 .001_ -.OOZ6 6.682
.553 366.D76 .00 3.q7 .3684 .0376 .0280 --.0312 .0021_. -.0025 9.267
.553 365.301 .00 5.25 .6611 °0629 .0046 --.0317 .0028 -.0027 10.750 .
.5_2 365.220 .00 6.58 .5759 .0503 --.0205 -.0321 .0032.. --°0035 11.459 .
.552 364.626 .00 7.88 °6872 .0591 -.0673 -.0319 .006_... --.0039 11.634
.553 365.245 .OO 9°1T .T890 .0695 -.DT60 -.0314 .0050.. -.00_3 11.3S0.
.553 365.615 .00 10038 .8881 .0816 -.1115 -°0308 .OOST- -°0052 10.885
.553 365.581 .00 --,00 -.0016 .0326 .1016 -.0299 .0000. -°0030 -.048

BODY AXIS COEFFICIEN;S

MACH Q BETA ALPHA CNF CAF CPH CRR CYM CSF_

.553 365°609 .00 --.01 -.0051 .0326 °1013 -.0303 --.0000 --.O02T
.553 366.010 .DO -3.81 -.3317 .0241 .[ZS3 -.0285 --.0000 --.0023-
.552 3b 5.025 .00 --2.61 -. 2326 .0290 .151_ --.0302 .00(](3 --.0032
.553 365.343 .00 -1.3T -.1259 .0322 .1271 -.0303 .OOO0 -. 0029
.553 365.410 .DO -.02 -.0068 °0326 .1012 -. 0303 -°OOO0 -.0026
.553 366. 000 .00 1.21 .1049 °0300 o078_ -.0305 -.0000 -.0025
.553 365.991 .00 2.57 .2275 .023T .0531 -.0309 .0000 -°0026
°553 366.074 .00 3.97 .3501 .013_ .0280 -.0313 .OOO0 -.0025
.553 365.301 .00 5.25 .6630 .O00S .OO_b -.0318 .0000 --°0027
.552 365.220 .00 6.58 .S77T -°0160 -°0205 -.0323 .0001 -.0035
.552 364.626 .00 7.88 .6886 --°0357 -.0473 -.0322 .0001 -.0039
.553 365°245 .00 g*lT .789T -.0571 -.0760 -.0318 .0001 -.00_3-
°553 _S°615 .00 10°38 °8879 -°OT9T -.1115 -.0313 .0002 -.0052
°553 365o581 .00 -.DO -.0016 .0326 .1016 -.0299 o0000 -°0030

._--"r _TI | "_'_u t * T X 10 F T TUNNELS * ** NASA PRELIMINARY ** _



_ _ NASA . - " - _ I_T T AL :_ • • 7 X 10 F T TUNNELS * _ N k S A p RE L I N I NA RY :l,_t

G R 0 U_P _. - DOWNG R,A-DED Alr 3- Y R I N T ER VAL.S . D E C L A S S.I.F I E D a F I"E R 12 YJt-S

HiGH SPEED TUNNEL TEST 790 RUN 67 6ALA/_E 731 09/2_/67

STA8ILITY. AXIS COEFFICIENTS

NACH Q OETA ALPHA CL CO CPM " CRN CYN CSF L/D

.251 88.611 .OO --012 .GOS<J .0313 01022 -.0329 -.0001 -.0036 .286

.250 88.425 .00 --4°26 -.3327 .0418 .1858 --.0342 -.0024 -.0039 -7.953
.251 88.910 .00 --3.26 -.2499 .0379 o1662 -°0343 -.0019 -.OOA;4 -6o599
.251 88.908 .00 -2.21 -. 1651 .03-48 .1438 -.0337 -.0013 --.0036 -4.745
.251 88.809 .00 -1.17 -.0796 .0329 .12_0 "°0333 -.O00T --.0035 -2.422
.250 88.415 .OO -.11 °0110 o0312 .1021 -°0329 -°0002 -.0032 .352
.251 88.80rt .00 .93 .0993 .0310 .0821 -.0326 .0003.- -.0030 3.199
.251 88.901 .00 2.00 .1856. .0318 .0622 -.0323 .0009 .. -.0028 5.827
o251 88.802 °00 3°©9 02737 00339 00422 -°0324 .0013 -o0019 8.081
.251 88.801 .00 6.16 .3628 .0367 .0223 -00325 o0021 - -.0023 9.881
.251 88.703 .00 5.26 .4514 .04108 .0017 -.0322 .0022, --o0022 11.065.
.250 88.410 '.00 6.33 .5393 .0658 -.0189 -.0322 .0032- -.0017 11.767
.250 880610 000 T042 .6269 00518 -.0389 -°0322 °0038 . -.0020 12.114
• 250 88.215 .00 8._2 .7122 .Q388 -.0597 -.0323 .0043 .... --.0013 12.112
.251 88°607 .00 9.63 .7996 .0671 --°0808 -00323 .0050 -00019 11.921
.251 XS.6O8 .aO 10.71 .8824 .0758 -°I039 -.0320 .0055o_ -.0010 11.6_T

-.251 _.611 ._0 _1._ .5593 e0853 --.1300 --°03_1 .gosa "_r -- 001_2 11 ._" "i_

.251 88.620 .00 12.g0 1.0202 .0962 --.1666 -.032_ .00S8_ .0043 10.604

.250 88°340 .00 13.93 lo0644 .1073 --.1980 --°0308 .0059 .... OOTS 9.922 ...

.250 88.554 .00 15o05 101095 01215 -.2274 -.0279 .006_ .... 0087 9o131

.250 880577 .00 16.06 1o1349 .1351 --.2497 -.0246. .0071_ o009_ ...... 8'399 .i.

.251 88°799 .00 17.01 1.166& .1482 -.2717 -.820_ .OOTT _ .0088 ',7.726

.251 88.610 .00 -.08 .0129 .030T .1016 -.0330 -.O00Z .... -,_)18 ........ ._2i_

BODY AXIS COEFFICIENTS

HAtH Q BETA ALPHA CNF CAF CPN CRM CYM G._F

.251 88.611 .00 --.12 .0089 .03L3 .1022 -.0329 --.0001 -,0034_
° -.3348 .OlT© .1858 --.03_,3 .0000 -.0039.250 880425 .00 _ 26

• 251 880910 000 -3.24 -02_16 °0237 .1662 -.0343 -.0000 --.004_.
.251 88.g08 .00 -2.21 -o1663 °0284 .1438 -.0337 --.0001 -°O0_b
.251 88.809 000 -1.17 -.0802 .0312 .12_0 -.0333 -o0001 -.0035
1250 88.415 .00 -°11 00109 .0312 .1021 --°0329 -.0002 -00032
°251 88.804 .00 .93 .0998 .Q2_4 .0821 -°0326 -°0002 - .0030
.251 88._01 .00 2°00 .186_ °0253 .0622 --.0323 --00001 --.0028
.251 88*002 .00 3.09 .2751 .0191 .0422 -°0324 -°0002 -.001_
.251 88°801 .00 _.16 .366A, .0103 .022.3 -.0326 -.O00Z -°002.3
.251 88.T03 .00 5.24 .4_32 -.0006 .0017 -.0323- -.0002 --.002,2
.250 88.410 .00 6.33 .5A-10 -.0139 -.0189 -.0323 --.0003 -.0017
°250 88.610 .00 7._2 ;6282 -.0296 -.0389 -0032_ -.0003 -°0020
.ZSQ 88°215 .00 8.52 .7128 -.0473 -.0597 --.0326 -.0004 -.0013,
.25 1 88.607 .00 9._3 .7993 -.0675 -°0808 --°0327 -°0003 -°0019 .
°261 88.608 .00 lO°Tl .8808 -°0895 -.1039 --.032_ -.000_. --°0OIO
.251 88.611 .00 11.79 .9_60 -01124 -.1300 -.0326 -.0008 -.0002
.251 88°_20 °00 12.90 1°0155 -.1339 -.166b --.0329 --.0014 °0043

_ °250 88.3160 .00 13.93 1.0_83 -°1521 -.1980 --o0313 --o0015 .0075__ .._. .250 88.554 .00 15.05 1.1023 -.1705 -°2274 --°0287 -°0009 .0087.250 88.577 .00 16.0A, 1.1173 -°1835 -°249T --°0255 .0002 .009_

_. .251 88.'799 .00 17.01 1.1368 -o1929 -°2717 -.021T .0016 .0088
. _ o251 880610 .00 --008 .0129 00308 .1016 --.0330 --.0002 --00018

.-/ * # * 7 X 10 F T T U N N E L S * * * N A S A P R E L I _ I N A R Y t * *



:_ :_ :1, NASA £--"r'_ nc_TI AL * _ _ T X 10 F T TUNNELS * ** NASA p R EL I N I N A R'Y _'*

GROUP 6 O O Ii N G R A DE-'O AT 3- YR INTERVALS, DECLASSIFIED AFTER I 2 Y R $

HIGH SPEED TUNNEL _EST 790 RUN 70 BALANCE 731 09126/67

STABILITY AXIS COEFFICIENTS

NACH Q BETA ALPFA CL CO CPM CRM CYM CSF L/O

.552 366.847 .04 5. _4 o_314 .0378 -.0128 -.0001 .0016 -.0038 14.074

.552 365.123 -4DOT 5.56 .53_8 .0352 -.0220 .0056 -.0089 . .0600 15..172

.553 365.882 -3.02 5.55 .536T .0363 -.018T .00_3 -.0066 _ .0_5_ 14.T83

.5_3 365.620 -2.01 5.55 .5336 .0370 --.0156 .0028 --.0039 .0286 16._12

.553 365.g63 --1o06 5._5 .5330 .03T6 -00134 °0015 -.0010_. 00126 1_.161

._53 365°ET5 .0_ 5.55 ._330 .03T6 -.0133 -.0000 .0016 --°0035 14.172
• 553 365.792 1.06 5.5S .5332 .0375 -.0141 --.0015 .0064_ --.0198 14.226
.553 365._55 2.12 5.55 .5339 .03TO -.0166 --.0031 .OOT_ -.036_ 1_.446
.553 365.gT9 3.15 5._5 .S358 .0362 -.0206 -.O04_ze .0102 -.0537 14.808
.5_3 365.90_ 4.17 5.56 .5366 .0351 --.02_0 -.0055 .0126 _ --°0693 15.305
.553 365.7_0 .DO 5._6 .53_9 .0378 -.0131 -.0001 .O01T -.0038 . 1_.151

BODY AXIS COEFFICIENES

MACH Q BETA ALPHA CNF CAF CPM CRM CYM CSF

._52 364.8_T .04 _.54 .5324 -.0138 -.0128 -°0003 .0016 -.0038

.552 365.123 -_o07 5.5_ .5356 -.0165 -.OZ20 .006_ -.0086 .0600.

.553 365°882 -3.02 5.55 .53T6 -.0158 --.0187 o00_9 --.0062 .0¢t54_.

.553 36_.620 -2.01 5.55 .53_ --.Ol_T -.0156 .0031 --.0036 .0286

.553 365.963 --1.0_ 5.55 .53_0 -.0141 -.013_ o0016 --.0009 .012_
°553 _5.875 .04 5.55 .53_1 -.0141 -.0133 --.0002 .0016 -.0035
._53 _.T92 1.06 _.55 °5342 --.01_3 --.01_1 -.0019 .0042 -.0198
.553 3_5.455 2.12 5.55 .5349 -o0168 -.0166 -.0038 °OOT1 -.036_
.553 365.979 3.15 5.55 .5367 --o0158 -.0206 -.005_ .0097 -.053;
.553 3_5.906 6.1T 5.56 .5376 --.0169 -.0250 -.0067 .0120 -.0093
.553 365.790 .00 5.56 .5359 -.0142 --.0131 -.0002 o0016 -°0038
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GROUP 4 DOWNGRADED AT 3-YR 1NTERVALSe DECLASSIFIED AFTER 12:YR'_

HIGH SPEED TUNEEL TEST 790 RUN 69 BALANCE 731 09/26/67

STABILITY AXIS COEFFIC|ENTS

MACH Q BETA ALPHA CL CD CPM CRM CYM CSF L/D

.251 89.272 .03 4.40 .6120 .0314 .DOTO .0000 .0015__ --oBO1T 13.124

.251 88.792 -5.92 4._0 .4220 .02_8 -.0103 .OOT7 -.0135 °0900 16,354

.251 89. G83 -4.95 4.39 .4£81 .0279 -.0054 .OOb5 -.0108. .0742 15.004

.251 88.885 -3.93 4,40 .4204 °0289 -.0011 .0052 -.0083_ .059_ 14.561

.251 88.590 -2.93 4.40 .4191 .0298 .0019 .0040 -.0059 o04._1 14.055

.2Sl 88.980 -1°96 4.40 .4153 °0306 .O04B .0027 -.0036 °0290 13,571

.251 89.077 -.94 _.40 .4148 .0311 .0056 .001_ -.O01O .0140 13.350

.251 89.076 .OT 4.40 .4130 .0312 .0070 .0002 .0015 --.0020 13.266

.251 88.979 l.OT 4.39 .4127 .0308 .0060 --.0012 .0040. -.0169 13.397 .

.251 89.078 2.09 4.39 .4144 .0306 .0033 -.0027 °0066 --.0322 13.536

.251 89.079 3.09 4.40 .4177 .0299 .0005 --.00_1 .0089 --.0_71 13.96_

.2S1 88,983 4.11 4.40 .4204 .0287 -.0029 --.0050 .0112._ --.0612 14.623

.251 88.888 5.13 4.39 °4220 ,02T4 -oOOTT -.0062 .0139 --.0786 15.402 .

.251 88,990 6.10 4.39 .422T .026_ --.0130 -.0076 .016_.. --.094_e 16.002

.251 BBogT9 .03 4.40 .4143 .0313 °O05B -.0002 .0015.._ --.0013 13.233

BODY AXIS CDEFFICEENTS

NA£H Q BETA ALPHA CN_= CAF CPN CRM CYM CSF

.251 89.272 °03 4.40 .4132 -.0003 .0070 -.0001 .0015 --o0017

.251 88°792 -5.92 4.40 .4227 -.0066 -.0103 .008T -.0128 .0900

.251 89.083 -4.95 4.39 .4189 -.0042 -°005_ .0073 -.0103 .0742

.251 88.885 -3.93 4.40 .4213 -,0034 -.0011 .0058 --.OOT9 °0S9_

.251 88.590 -2.93 4.40 .4201 -.0024 .0019 .00_5 --.0056 .O_L ,

.251 88.980 -1.96 4.40 .41_ -.0013 .O04B °0029 --.0034" .0290
.251 89oOTT -.9_ 4.qO .4159 -.0008 °0056 .001_ -.0009 .01_0
.2S1 89.076 .07 4.40 .4141 -.0006 .0070 .O00O .0015 -.0020
.25; 8B.979 1.0T 4.39 .4138 -.0009 .0060 -.0015 .0039 -.0169
.251 89.078 2.09 4.39 .4155 -.0012 .0033 -.0032 :..0063_ _ .-°0322
.251 89.079 3.09 4.40 o4187 -.0022 .O00S -,00_7 .0086 --.0_71
.251 88.983 4.11 4.40 o4213 -.0036 -.0029 -.0058 °0108 -.0612
.2_1 88.888 5.13 4.39 .4228 -;00._0 -,GOT7 -.0072 .0134 --.078b
.251 88.990 6.10 4.39 .4234 -.0060 -.0130 -oOO8T .015T -.094_
.251 88.979 .03 4.40 .4154 -.0005 .0056 -.0003 .0015 -.0013
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GROUP 6 DOMNGRADED AT 3--YR INTERVALS., DECLASSIFIED AFTER 12 Y.RS

HIGH SPEED TUNNEL TEST 790 RUN 72 BALANCE 731 09/26/b_

STABILITY AXIS COEFFICIENTS

MACH G 8ETA ALPEA CL CO CPM CRH CYM CSF LID

.5_2 366.783 --.06 5.T0 .5853 .0366 -o0136 -°0002 o0018 -o005_ 16.012

.552 366.618 -6.06 5.70 .5888 .0363 -.0216 .0050 -.0083. .0_39 17.156

.553 365.12_ --3.02 5.71 °5892 .0351 -.0186 °0039 -.0061 .0325 16,768

.552 366.776 -2.02 5.71 °5876 .0358 -o0161 .0025 -.0035 o0198 16,618
°552 36_.776 --1.03 5.70 .5858 .0361 -.0160 .0013 -.0007 o0071 16,215
.552 366.866 -°00 5.T1 .5862 °0363 -.0136 -o0001 o001T -.0069 16.143
.5_3 365.553 1.00 5.71 .5865 .0363 -o0163 --o0016 .00_3 --.0175 16.169
.553 365.6T0 2.01 5.70 .5866 .0358 -.0167 -.0029 o0071 --.030_ .16,366
.552 364._75 3.Oh 5.70 °588_ .0351 -.0203 -.0060 °0098 -°O_3T 16.766
.552 366°542 6;06 5e70 °5899 .0363 -.0260 -.0052 .0121 --.0558 17.202
.552 366.777 -.00 5.71 .5880 .0365 -°0138 -°0002 .0019 --°0059 16.112

BODY AXIS COE_FFICIENTS

MACH Q BETA ALPHA CNF CAF GPM CRM CYH C,_.F

.552 366.783 -.06 5.70 .5860 --o0218 -.0136 --000z* ;0018 --.Q054_

.552 36_.618 -6.06 5°70 .5892 -.0263 -.0216 °0058 -.0077 .0_39

.553 365.126 -3.02 5°71 .5896 -°0236 -.0186 °0065 -.0057 .0325

.552 366.776 --2°02 5.71 .5879 -.0228 -.0161 .0028 -.0032 .0198

.552 364.776 -1°03 5.70 .586_ -.0223 --.0160 o001_ -.0006 .O07l

.552 366.866 --.00 5.71 .5868 -.0221 -.0136 -.0002 o0017 --°0069

.553 365,553 1.00 5°71 .5871 -°0222 -.0163 -.0018 .0061 --.0[75

.553 365°670 2.01 5.70 .5871 -.0226 -°0167 -;0035 .0068 --.030_

.552 36_.875 3.06 5°T0 °5889 -.0235 -°0203 --°0050 °0096 --°063_ .

.552 366°562 6.06 5.70 .5903 ,-.0266 -.0260 --o00_ .0116 --.0558

.552 366.777 -.00 5.71 .5886 -.0222 -,0138 --.0006 .0019 --.0059
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GROUP 4 - DOHNC,_R AD ED AT 3- YR I N T E R VAL S t DECLASSIFIED AFTER 12 Y.R S

HIGH SPEED TUNNEL IEST 790 RUN Tt BALANCE 731 09IZ6167

STABILITY AXIS COEFFICIENTS

MACH Q BETA ALPHA CL CD CPN CRN CYH CSF LID

.251 88.975 -o16 4.43 ._-65 .0313 .O08T -.0002 .0015 -.00_2 14.288
.250 88.690 -6*09 _.43 .65_8 .0258 -.0065 .0071 --.0126 .0678 17.626
.250 88.098 --5.10 4.43 ._526 .0273 -.0022 .0059 --.0102. .0559 16o598
.251 88.780 --4.12 4.43 ._519 .0285 .0014 .0050 --.OOTB o04.3_ 15.862
• 251 88.778 -3.10 _. 63 .A536 .029! o809-1 .0037 -.OOST .031_ 15.566
.250 88.685 -2.09 _.43 .6506 .0296 .0066 .002_ -.003__ .0205 15.195
o251 88.678 -.99 4.43 .4508 °0294 .DOT8 .0012 -.0009_ .0081 15o355
.251 88. TT8 -.16 4._3 .6505 .0309 .0086 -.0001 .001_ _ -.0037 1_.598
.251 88.872 1.06 4.43 .6541 .0289 .OOT3 -.001_ .0039 -.0163 15.707
.251 88.873 2.06 4.43 .6510 .0286 .OObT -.0026 .0063_:. --°0286 15.796
.251 88.9T_ 2.98 4.43 o65_4 °8289 .0029 -.0039 .0087 --.0_01 15.750
.251 88.gT6 " 3.95 6.68 °6563 .0282 -.0004 -.0049 .0109._ -.0515 16.093
.251 88.880 4.94 4.43 .456T .02T5 -.0050 -.0062 .013_,. -°0633 16.60T
.251 88°883 5.95 6.43 .6585 .026_ -.0100 -.007_ .0158_ --.OT6_ 17.q.00
.251 88.8?3 -.00 _.43 ._.91 .0293 .0085 .0000 .001_. -.0037 15;332

BODY AXIS COEFFICIENTS

MACN Q BETA ALPHA CNF CAF CPN CRN CYN CS-IF

.251 88.975 -.16 6.63 .4475 -.0033 .0087 -.0003 - .0015 -.0042

.250 88.490 -6.09 4.63 .4554 -.0094 -.0065 .0080 -.0121 .0678
.250 88.098 -5.10 4._3 .4533 -.OOT7 -.8022 .006T -.O09T .0559
o251 88.780 -_..12 4.43 .4527 -.0065 .001_ .0055 -.OOT6 .0_.3_
°251 88.778 -3.10 4.63 .6544 -.0060 .00_1 .00_1 -.0054 o031_
.250 88.685 -2.09 4.43 ._512 -.0052 .006_ .0026 -.0032 .0205
.251 88°678 -.99 6.43 .4516 -.0056 .0078 .0012 -.8008 .0081
.251 88.778 -.16 4.63 .4515 -.0060 .0086 -.0002 .0016, .-.0037
.251 88.872 1.06 4.63 .4569 -°0063 .OOT3 -.0016 .0038 -.0163
.251 88.873 . 2.06 6.63 o_518 -.006_ .0067 -.0031 .0061 --.028_
.251 88.97_ 2.98 4.63 .6552 -.0063 .0029 -.0066 °0083 --.0601
.251 88°976 3.95 4.43 .4551 -°0069 -.000_ -.0057 .0105 -.0515
.251 88.880 4.9_ 4.63 .4574 -.OOT9 -.0058 -.OOT2 .0129 --.0633
.251 88.883 5.95 4._3 .6591 --.0091 -.0100 -.0086 .0152 --.0T64-
.251 88.873 -.00 6._3 .6500 --.0055 .0085 -.0001 .0014 -.003_
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GROUP 4 DOWNGRADED AT 3--YR INTERVALS, DECLASSIFIED AFTER 12 Y RS

HIGH SPEED TUNNEL TESI 790 RUN 73 BALAJCCE731 09/26/67

STABILITY AXIS COEFFICIENTS

MA_H Q BETA ALPEA CL CO CPH CRM CYH CSF L/D

.250 88.284 -.02 4.43 .6474 .0276 °0258 .0001 .0001 -.0013 16.204

.248 87,114 -6.01 4.43 .4500 .0261 .0213 .0039 .0051. .02_3 17.257

.248 87.114 -4.99 4.43 .4475 .0265 .0222 .0036 .0043 .0211 16.895

.251 88,772 --3.99 4.64 .4528 .0270 .0238 .0029 .0036 .0163 16.773

.2_0 88,480 -3.00 4.44 .4508 .0275 .0257 .0024 .0028 .0123 16,422

.251 88.577 -Z.O0 4.44 .6689 .0277 .0264 .0016 .0020 .0084 _16.226

.251 88,967 -1.00 4.64 .4495 .0278 .0263 .0010 .0011 °0042 16.146

.250 88.380 -.00 4.43 .4470 .0272 .0263 .0002 .0002 -°0005 16.665
.250 88.282 1.04 4.44 .450_ .0271 .0258 --.0003 -.0007 -.0050 16.610
• 2 50 88.281 2.14 4.43 ._t82 .0260 .0253 -.0008 -.0016 -.0094 17.270
.250 88.283 3.07 4.43 .44"81 .0265 .0232 -.0014 --.0025 -.0133 16,879
.250 88.380 _.10 4.43 .4501 .0260 .0222 -.0022 -.0033 -.0177 17.341
.250 88.381 5.13 _.44 .4537 .0256 ,0209 -.0029 -.0041 -.0222 17.689
.250 88.382 6.15 4.44 .4552 .0253 .0191 -.0036 -.0049 -.0270 17o957
.251 88,575 -.01 4.44 .4490 °0272 .0261 .0004 .0002 --°0005 16.516

BODY AXIS COEFFICIENTS

NACH Q BETA ALPHA CNF CAF CPH CRH CYN CSF

.250 88.284 -.02 4.43 .6482 -.0071 .0258 .0001 .0001 -,0013

.248 87.114 -6.01 4.43 .4506 -°0088 .0213 .0035 .0054 .02_3

.248 87.114 -4.99 4.43 .6682 -.0082 .0222 .0032 .O06b .0211

.251 88,772 -3.99 4.44 .4535 -o0081 .0238 .0026 .0038 .0163

.250 88.480 -3.00 4.44 .4516 -.0075 .0257 .0021 .0030 .0123

.251 88.577 -2.00 4.44 .44.97 -.0OT1 .026_ .0014 .0021 .0084.

.251 88.967 -1.00 4.44 .4503 -.0070 .0263 .0009 .0012 .00_2

.250 88.380 --.00 4.43 .4477 -.0075 o0263 .0002 °0002 -.0005

.250 88.282 1.04 4.44 .4510 -.0078 .0258 --.0002 --.0008 --.0050

.250 88.281 2.14 4.43 .4488 -.0088 .0253 -.0006 -.0017 -.009_

.250 88.283 3.07 4.43 .6488 -°0082 .0232 --.0012 --.0026 --.0133
• 250 88.380 4.10 4.43 .4507 -.0089 .0222 -.0020 -.0034 -.0177
.250 88.381 5.13 4.44 .4542 -.0095 .0209 -.0025 --.0043 -.0222
.250 88,382 6.15 4.44 .4557 -.0099 .0191 -.0032 --.0051 --.0270
.251 88,575 -.01 4.44 .44.97 -.0076 .0261 .0004 .0003 -.0005
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• - Theoretical thrust [ine _ °
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Side view

(a) Three-view drawing of basic configura_:ion with alternate landing gearpod arrangement.
Figure 1.- Oe_ai/s of model. All linear dimensions are in inches.
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Figure 16.- Summary of sideslip characteristics of the 9"WCH, FWCVH, and FWCVHS I configurations
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