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SUBSONIC WIND-TUNNEL INVESTIGATION

OFT HE PROPOSED NORTHROP SPECIALIZED

CLOSE AIR SUPPORT (A-X) AIRPLANE MODEL

By Linwood W. McKinney
and Charles H. FOX, Jr.

SUMMARY

A subsonic wind-tunnel investigation of an unpowered .1054-scale model of

the proposed Northrop A-X airplane has been made in the Langley High-Speed V-

by lO-Foot Tunnel. The results indicate that the configuration should provide

adequate longitudinal stabil_ty and control (except possibly in thehigh-lift

configuration where a requirement for high control deflections may be indicated)
for the _range of condition tested. To accommodate the sting the ventral
vertical tail was omitted from the model, therefore_ an analysis of the

experimental directional stability characteristics is not possible. However, the

configuration was directionallYoStable at the near zero angle-of-attack test
condition as a result of the 25 dihedral in the horizontal tail.

INTRODUCTION

At the re_est of the Department of the Air Force (AFSC), the National

Aeronautics and Space Administration has conducted a series of wind-tunnel

tests on unpowered scale models of airframe manufacturer proposed specialized

close support aircraft (A-X). These tests were made in order to investigate

critical aerod_lamic problems, to provide information for use in verification of

the contractor's estimated performance data, and to provide credibility to the

A-X concept formulation studies.

The purpose of this paper is to present the results of tests of a .1054-

scale model of the proposed Northrop A-X airplane. The tests were conducted in

the Langley 7- by lO-Foot High-Speed Wind Tunnel at Mach numbers from_0.20 to

0.70_correspbnding to a Reynolds number (per foot) range of 1.35 x I0° to 3.65
x i0_. The model represented a low wing single engine pusher type turbo-propeller

powered aircraft with a "Y" type empennage arrangement.

SYMBOLS

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

to the stability axis system for the longitudinal characteristics and to the

body axis system for the lateral and directional characteristics. In -
addition, a tabulation of the! test results utilizing both axis systems is

presented in Table IV. The moments are referended to a center-0f-gravity

.... t_i_i _ ''¸
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location at 30 percent of the mean aerodyna_c chord. The symbols are
defined as follows:

A aspect ratio, b2/S

bl wing span, 58.705 inches

c chord

wing mean aerodynamic chord, i0 inches

CA axial force coefficient, Axial forceqS

CD drag coefficient, Drag
qS

CDo drag Coefficient at zero lift

CL lift coefficient, Lift
qS

CL_ lift-curve slope

CZ rolling-moment coefficient, Rolling moment
qSb

Cm pitching-moment coefficient, Pitching moment
qS_

Cmc L static margin

Cm_ e elevator effectiveness parameter, _Cm/_ e at CL = 0

Cn yawing-moment coefficient, Yawing moment
qSb

Cy side force coefficient, Side force
qS

M Mach number

q free-stream dynamic pressure, pounds per square foo_

R Reynolds number

S wing area, 4.0 sq ft

angle of attack relative _o fuselage reference line,

degrees

angle of sideslip relative to plane of symmetry,
degrees, positive, nose left

_a aileron deflection angle, degrees, positive, left
trailing edge down
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5e elevator angle, degrees, positive when trailing edge .
down

5f wing flap deflection angle, degrees, positive when

trailing edge down

_H h0rizontal-tail plane incidence angle, degrees,
positive when trailing edge down

5n leading-edge flap deflection angle, degrees, positive
when leading edge down

Configuration Code

F fuselage

W wing

H horizontal tail

D engine ducts

G gear pods

p pylons

S M-ll7 stores (not to scale)

MODEL AND APPARATUS

The model tested represents a low wing, single engine, pusher type

turbo-propeller powered airplane with a "Y" type empennage. A three-view
sketch of the model and flap and control surface details are presented

in figure i. Detailed geometric characteristics of the model are presented

in Table I. Note that the ventrally located vertical stabilizer (shown
dashed in figure l) was omitted from the model to allow for entry of the

support system. The horizontal tail of the model differed from the proposed

Northrop A-X airplane as shown in Table II. Photographs of the model mounted

in the 7- by 10-Foot High-Speed Wind Tunnel are shown in figure 2.

The Langley 7- by lO-Foot High-Speed Tunnel is an atmospheric, closed
circuit wind tunnel with a solid wall test section. The average test

conditions are _I_,_d f_@_-_@_owing table :



M Average Dynamic Average

Stagnation Temperature Pressure, PSF R/Ft

.201 75.3 ° 58.7 1.35 x i0_

.402 87.5_ 215.5 2.50 x i0_

.604 97.8_ 424.4 3.35 x i0_
•656 i07.0__ 482.2 3.45 x 10_

•708 i05.5 U 533.9 3.65 x 106

MEASUREMENTS AND CORRECTIONS

Aerodynamic forces and moments were measured by means of a six-component,
electrical strain-gage balance (731) housed within the model. In order to insure

turbulent flow in the model boundary layer for the test_ a 0.i0 inch wide

transition s_rip of No. 80 Carborundum grains was placed 1.00 inches behind

the leading edge of all model components. (See reference i.)

The angles of attack and sideslip measured in the tunnel vertical plane

were obtained by an accelerometer mounted in the model. Angles in the tunnel

lateral plane were corrected for sting and balance deflections under load.

Pressures were measured in the balance cavity and at the model sting

aperture. The balance axial force_ normal force and pitching moment were
adjusted tO a Cbndition Of fr@e-stream static pressure in the balance

cavity.

From a comparison of data obtained from uprigh_ and inverte_ model

tests, it was determined that an insignificant flow misalignment angle

existed in the region of the High-Speed 7- by lO-Foot Tunnel occupied by the

model. No corrections were thereforeapplied to the angles of attack or

sideslip for flow misalignment.

Je_ boundary and blockage corrections calculated by the methods of

references 2 and 3, respectively_ have been applied to the da_a.

ACCURACY

The accuracy of the individual measured quantities_ based on balance

calibration and repeatability of data_ is estimated _o be within the following

limits. U N_LAS$1_ IE_]_



M = .60

CA = ± .0003 CN = ± .010

CZ = 9 .0003 Cm = ± .005

Cn = _ .0004 Cy = ± .0014
+ += - .o5 = - .o5

M = ± .001

PRESENTATION OF RESULTS

Table III presents a test log for the data obtained in the Langley

7'- by 10-Foot Wind Tunnel• The tabulated results are presented in Table IV.

The figure content is outlined in the following table:

Figure

L_on_itudinal Characteristics

Stability and control of basic configuration, stores off ..... 4

Stability and control of basic configuration with ten
stores installed ....................... 5

Effect of all moving horizontal tail on stability and control . . 6

Effect of configuration components ................ 7

Characteristics of proposed high-lift system .... . ...... 8-11

Summary characteristics 12 18

Lateral-Directional Characteristics

Effect of aileron deflection 19

Effect of asymmetric store loading ................ 20

stormyoFRESETS

The data presented herein do not include power effects. Due %0 the
critical timing of these tests in relation to the USAF evaluation schedule

no extrapolation of these data to full-scale Reynolds numbers or surface
condition has been included in this paper.

_der_toexpe_ite publication, the data are presented without detailed
anal_@_'_'T_ pertinent remarks concernlng the aerodynammc characteristics

are appropriate, however .... .,,___....
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Longitudinal Characteristics

The basic longitudinal data for the complete airplane configuration
without s_ores (figure 4) indicate a linear momen_ variation over the

linear lift range. At the lower Mach numbers where the ang!e-of-attack

range was sufficiently high to encounter flow separation on the wing
(or loss of lift), an accompanying stable break in the pitching-moment

curve was obtained as is characteristic of straight wing airplanes.

The control power appears to be adequate to trim the configuration over
the linear lift range with an incremental elevator deflection of less than

5°. The control effectiveness parameter Cm5 e and static margin CmCL is
summarized with Mach number in figure 12 for the clean configuration and with _en
s_ores installed. In general, only minor effects of either Machnumber or

store installation on Cm_e are indicated. The addition of the ten
s,tores results in no appreciable change in the static margin over the Mach

number range from M = .20 to M = .50; however, at Mach numbers above 0.5
a rearward shift in the aerodynamic center results from the store installation.

This shift is approximately 13 percent of the reference chord at M = .70.

The effect of deflecting the wing leading- and trailing-edge flaps on the
longitudinal aerodynamic characteristics of the Configuration is shown in
figures 8 to ii. Significant increments in lift coefficient are shown

at zero and negative angles of attack with the flaps deflected. These data

indicate that deflecting the wing leading- and trailing-edge flaps produces
a large increment of nose down pitching moment near zero lift, which would

require between 15° and 20° of elevator control angle for trim near the
maximum lift coefficient.

The drag characteristics of the configuration are summarized in figure
13 as trimmed drag polars for the clean configuration and with ten stores

installed. It should be noted that the stores tested on the model were 88

percent of the model scale; consequently, the measured store drag increments

represent only about 76 percent of the correctly scaled store drag. This
simple analysis, however, does not account for the effect of s_re size on the

wing store interference. Incremental store drag (fig.13) is a function of lift

coefficient with higher drag at lower lift (within the range of the data). The

variation in the incremental drag coefficient with Mach number taken at L/Dma x
for ten stores is presented in figure 14. No effect of Mach number on the

drag increments is indicated up to a Mach number of .60; however, at M = .70
the incremental drag is increased by a factor of approximately 3. The drag

results of store build-up test are presented in figure 15 over a range of lift
coefficients near zero. These s_ore drag increments are indicative of the

s$ore interference effects but it should be pointed out that these increments

are not applicable over the lift range due to the offset in the drag polar that
results from store installation.

 JNCLASSIE
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Estimations of the longitudinal aerodynamic characteristics of this

configuration have been made, and are compared with experiment in figures

17 and 18. The computed lift-curve slope and f_Cmo is that of the wing

alone calculated by the method _resented in reference 5. The planformused

in the computation of static margin (reference 6) was assumed to be the

Combined p].anform of the wing and fuselage. _ne angle of attack for zero

lift was calculated by the method presented fn reference 5.

The estimated _o and CL_ _ presented in figure 17 are seen to agree
reasonably well with experimentT The calculated static margin is about .04

low for the configuration with the horizontal tail on at M = 0.20. Also

compared are computed and estimated values of _Cmo as a function of Mach

number. The experimental _Cmo is obtained by subtracting the moment due to

the fuselage from the moment of the wing fuselage (figure 7) at the angle of

attack for zero lift of the wing fuselage. The calculation, of course, is

simply the contribution due to the wing. Since this calculation was performed

on the chord plane of the wing_ a Lransfer of the experimental data to the

vertical plane of the mean aerodynamic chord was performed. The experimental

drag incremenL due to the wing was used _o transfer the moment vertically by

•08 _ down _o the location of the wing mean aerodynamic chord. The

calculation over predicts the measured value of ACmo by about -.03 at

M = 0.20 and about -0.05 a_ M = .70.

The skin-friction drag was computed by equations given in reference 7, and

the form factors which account for wing and body thickness were estimated by
reference 8. No increment in drag due to interference of one component on
another is accounted for in these estimates.

The Reynolds numbers based on an average leading-edge radius of 0.0126

feet for this configuration at test Mach numbers above .20 were greater than

20_000. As indicated by reference 9, leading-edge suction valuesof about

95 percent can be obtained at Reynolds numbers , based on leading-edge radius,

of 20,000. In view of these results drag due to lift values corresponding to

95-percent suction were used to estimate the model drag variation with lift
coefficient.

In general, the estimate of the drag coefficients for the configurations

agree reasonably well with the experiment. The estimated skin-friction level
is shown on figure 18 for reference.

Lateral-Directional Characteristics

The.vertical tail, which is_ to be located on the underside of %he

airplane, was omitted from the model tested in order to accommodate the

support sting. TherefOre the lateral-directional tests Of this configuration

wer_ _ade only to assess the effects of sideslip on roll control effectiveness

and<!_$_j!e_$9_!_S,_metric store loading on the lateral-dlrectlonal character-
istics.

7
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In general_ the aileron effectiveness (figures T9 and 20) was unaffected

by sideslip for the configuration either with or without s&ores. Removing
the stores from the left wing (figure 20) results in a slight positive
increment in rolling moment and a slight positive increment in yawing moment,

aswould be expected from qualitative consideration of the lift and drag
interference effects but does not sugges_ any significant control problems.

CONCLUDING REMARKS

A subsonic wind-tunnel investigation of an unpowered .1054-scale model of

the proposed Northrop A-X airplane has been made in the L_ngley High-Speed 7-

by 10-Foot Tunnel. The results indicate that the configuration should provide

adequate longitudinal stability and control (except possibly in the high-lift

configuration where a requirement for high control deflections may be indicated)

for the range of conditions tested. Since the model was not provided with a

vertical tail, an analysis of the directional stability characteristics is not

possible. However, the configuration was directionally stable at the near zero

angle-of-attack test condition as a result of the 25 ° dihedral in the horizontal
tail. The effects of angle of attack on the horizontal-tail contribution _o

directional stability are not known. The addition of a ventral type vertical

fin to the configuration, as proposed_ would be expected to contribute a

stabilizing yawing moment over the angle-of-attaCk range as well as a favorable

rolling moment due to rudder deflection.
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TABLE I

MODEL GEOMETRY

Component Model Scale

_wing

Area, sq. ft.

Reference 4.0
Wetted 8.202

Span, in. 58. 705

Root chord, in. 12.247

Tip chord, in. 7.348

Aspect ratio 6.0

Mean geometric ohord, in. i0.00

Leading edge sweepback angle, deg 3.8

Incidence, deg i

Dihedral angle, deg 3

Airfoil section 64Al15 with 250
mean camber line.

Fuselage

Wetted area, sq. ft. 7.415

Length, in. 55.655

Horizontal Tail (VEE-TAIL)

Area, sq. ft. .937

Wetted area, sq. ft 1.888

Span, in. 23.28

Aspect rati_F__ _ 4

Leading edge s_ee_t_'k_'_ deg 13.2 o



Root chord, in. 7.728

Tip chord, in. 3.680

Incidence, deg (can be varied)

Dihedral angle, deg 25°

Airfoil section 64A012

Vertical Tail (VENTRAL TAIL)

Omitted to accommodate sting

Landing Gear Pod

Wetted area, sq. ft. (each) .1951

Length, in. 10.64

Width, in. 1.660

J_
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TABLE II - MODEL-AIRP.T..,AllTECOMPARISON

Horizontal Tail Model Proposed Airplane
(Full Scale Dimensions)

Aspect ratio 4.00 4.63

f -Sweep of .25 c line 8.5 6.0

Area 84.42 ft2 104.5 ft2

Tail volume coefficient .42 .53

M-ll7 Stores Model Actual

Diameter 14.01 16.1 inches

Length 76.18 84.0 inches

/ I/'" "
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TABT,_, III - WI1TD-TUNI'{EL TEST PROGRAM

FOR TflE .I054-SCALE NORTHROP A-X MODEL

IN TEE LANGLEY HIGH-SPEED 7- BY IO-FOOT TUNNEL

SYMBOLS

W wing

F fuselage

H horizontal tail

D engine ducts

G gear pods

P pylons

S stores

_a aileron deflection angle, degrees, positive, left
trailing edge down

5e elevator angle, degrees, positive when trailing edge
down

8f wing flap deflection angle, degrees, positive when
trailing edge down

aH horizontal-tail plane incidence angle_ degrees,
positive when trailing edge down

8n leading-edge flap deflection angle, degrees, positive
when leading edge down

C_01_' _._,L.... _,,



15
16
17
18

19
2O
21
22

23

25
26
27
28
29
3O
31
32
33
3A
35
36
37

39
4O



TABLE III - CONTINUED

8e SI" _q2" _['_ "_'/_
RUN CONFIGURATION COMMENTS

FWHDGP Model
FWHDGP
FWHDGP
FWHDGP
FWHDGP
FWHDGP
FWHDGP
FWHDGP
FWHDGP
FWHDGP
FWHDGP
FWHDGP
FWHDGP
FWHDGP
FWHDGP
FWHDGP

60 FWHDGP
61 FWHDGP

62 FWHDGP
FWHDGP
FW_G

66 FWHDa
FWHDG

68 FWHD
FWHD
FWHD
FWHD
FWH

Ii__FWH

y__ FWH
76 F
Y_q_ F

F

_7_q___F
80 ....FWHDGP



TABLE ili - CONCLUDED



* * * N A S A -- __ _ -. .- -- . * * * 7 X 10 F T T U N N E L S * _ • N A S A P R E L I M I N A R Y- * * *

G R O U p 4 D O W N G R A D E D A T 3 - Y R I N T E R V A L S t D E C L A S S I F I E D A F T E R 1 2 Y-.R S

HIGH SPEED T_d_N_L_-_,_.o_ _788 RUN 6 BALANCE 731 09#t_467:o

STABILITY AXIS COEFFICIENTS

NACH q BETA ALPHA CL CO CPH C_ CYN GSF LiD

.201 58.916 -.00 .05 .0655 .0217 .0187 -.3307 .0004 .0009 3.01T
.201 58.626 -.00 -5.19 -.3893 .0342 .0590 -.3006 .000_ -.0002 --11.367
.202 59.218 -.00 --4.14 -.2931 .0293 .0495 -.0007 .0004 -.000_ -9.987
.202 59.216 -.00 --3.10 -.2054 °0258 .0420 -.300_ .0003 .0008 -7.956
.201 59.017 -.00 --2.06 --.1140 .0234 °0337 -.3002 .0003 o0011 --_.867

.202 59.115 -.0O -1.00 -.025_ .0221 .0257 -.3033 .0003 °DO08 --1.147
.202 59.311 -.01 .05 .0673 .0219 .0183 -.309_ o000_ o0016 3.080

.202 59.310 -.01 1.10 .1592 .0225 .0104 -.0003 .DO04 .0018 7.083

.201 58.913 -.01 2.18 .2517 .0241 .0032 -.3006 .0004 .0021 10.438

.201 58.813 -.01 3.26 .3438 .0269 -.0037 -.0010 .0004 .0023 12.795

.201 58.714 -.01 4.33 .4352 .0309 -.0114 -.3007 .0004 °0029 14.101
.202 59.207 -o01 5.42 .5273 °0357 -.0190 -.D006 .0004 °0030 14.782
.202 59.108 -.01 6.50 .6182 .04-19 -.0271 -.3008 .0004 .0031 14.763
.201 58.812 -.01 7.58 .7017 .0490 -.0352 -.0015 .0003 .0035 14.331
.201 58.912 -.01 8.65 .T/32 .0558 -.0435 -.0015 .0003 .0044 13.846
.199 57.431 -.01 9.69 .8527 .0649 -.0522 -._013 .0003 o0043 13o130

.199 57.632 -.01 10o80 .9279 .0748 -.0629 -o3012 .0003 o0051 12.398
.199 57.838 -.01 11.82 .9816 .0848 -°0737 -.0011 .0003 °0050 11.570
.198 57.354 -.01 12.89 1.0364 °0972 -.0919 -.0012 .0003 .0061 10.659
o198 57.074 -.01 13.92 1.0899 o1133 --.1147 -°3009 .0003 .0064 9.620
.202 59.508 -.01 .10 .0671 .0216 .0188 -.0006 .0004 .0016 3.113

BODY AXIS COEFFICIENTS ........

RACH O BETA ALPHA CNF CAF CPN £RR GYN CSF "'_'-':"

.201 58.916 -.00 .05 .0655 .0216 .0187 --.0007 o0006 °000_: ....

.201 58.626 -.0O -5.19 -.3907 --.0011 .0590 -.0005 .DO05 -.0002 ....

.202 59.218 --.00 --4.1_ -.2944 .0081 .8695 --.0006 .000_. -.00"0___._ "

.202 59.216 -.00 -3.10 -.2064 o01_7 .0_20 -.0004_ °000_. o0_08 ....

.201 59.017 --.0O -2.06 -.11_7 .0193 .3337 -.0002 .0003 .0011"--

.202 59o115 -.00 --1.00 -.0258 o0217 °0257 -°0003 .0003 .000.8: .....
.202 59.311 -.01 .05 .0673 .0218 o0183 -.000_ .0006 .0016

.202 59.310 -.01 1.10 .1596 .0194 .0104 --.0004 .0004 .0018

.201 58.913 _.01 2.18 .2524 .0145 .0032 -.0006 .DO04 .od2z

.201 58.813 _.01 3.26 .3447 .0073 -.0037 -.0010 .DO04 .0023 ....

.201 58.71_ --.01 4.33 .4362 -.0021 -.Oll+ --o0007 .DO04 .0029

.202 59.207 -.01 5.42 .5281 -.01_2 -.0190 --.0006 .0004 .0030_;_

.202 59.108 -.01 6.50 .6188 -.0284 -.0271 -.0009 .0003 .Q031_,'"_'.

.201 58.812 -.01 7.58 .7018 -.0441 -.0352 -.0014 .0001 .0035 i_"
.201 58.912 -.0I 8.65 .7725 -.0610 -.0435 --.0015 .0001 .004_ .....
.199 57._31 -.01 9.69 .8511 -.0794 -.0522 --.0013 °0001 .00_3 _"._"
.199 57.632 -.01 10.80 .9250 -.1002 -.0629 -.0013 .0001 .0051.--
.199 57.838 -.01 11.82 .9776 -.1179 -.073_ --.0012 .OOO_ .00§0"i '--

.198 57o354 -.01 12.89 1.0313 -o136_ -.0919 -.0013 .0O0[ .00_6L_ ....
.198 57.074 --.01 13.92 1.0843 -.1521 -.11_7 --.0010 .0001 .0064-_ _ .
.202 59.508 -.01 .10 .0671 .0214 .0188 -.0006 .O00_ .0016 .......

. _ __, _ ;_._...__.-'iI "__:_:_

* * * 7 X 10 F T T U N._ E L S * * * N A S A I O . * * _



N A S A _ * • • 7 X 10 F T T U N N E L S * • * N A S A P R E L I M I N A R ¥ s

G R O U P 4 - O 0 W.___'_D AT- 3- Y R I N T E R V A L S , D E C L A S S I F I E D A F T E R 1 2 ¥ R_S

HIGH SPEED TUNNEL TEST 788 RUN 7 BALANCE 731 071i416_;

STABILITY AXIS COEFFICIENTS

HACH O BETA ALPHA EL . CD CPM ;_H CYR CSF LID

.402 216.056 -.02 .18 °0795 .0202 .O18T -.300_ .0004 .0016 3.936

._02 215.905 -.01 -5.58 -.4349 .0355 .0621 -.OO0_ .000_ .0000 -12.2_8

.402 216.266 -.01 -_.6T -.3339 .029_ .0531 -.300_ .0006 .000_ -11.351

.402 216.4_5 -.01 -3.34 -o2314 .0251 .0442 -.3002 .0004 .0005 -9.228

._OZ 216.253 -.01 -2.20 -.1297 o0221 .0355 -.3_00 .0004 .0011 -5.862

._02 216.618 -.02 -1.03 -.0252 .0204 .0267 -.0000 .0003 .0013 -1.236

._02 216.335 -.02 .13 .0775 .0202 .018B -.0005 °0004 .0018 3.84T

.403 216.795 -.02 1.31 o1805 .0212 .0105 -.0003 .0005 .0019 8o517

._02 216.138 -.02 2.53 .2909 .0236 .0019 -.O00T .0005 .0022 12.3_6

._O1 215.391 -.02 3.79 .3992 .0277 -.0060 -.3009 .0005 .0022 14.421

._02 215.761 -.02 4.97 ._)031 .0331 -.0138 -.0006 .0005 .0019 15.218

.402 215.853 -.02 6.16 .6031 .0396 -.021B -.301_ °0004 .0026 15.229

._02 215.854 -.02 7.36 .T036 .0478 -.0297 -.0011 .0004 .0031 1_.722

._02 215.766 -.02 8.53 .T062 .0568 -.0383 -.3013 .0004 .0033 14.015

._01 215.685 -.02 9.70 .8828 .0672 -.02_82 -.0015 .OOO_ .0036 13.161

.402 215.810 -.02 10.79 .9446 .0781 -°060_ -.0017 .0003 .O03T 12.101

._02 215.969 -.03 11.86 .9895 .0914 -.0823 -.3015 .0003 .00_1 10.822 i

.403 216.799 -.02 .29 .0888 .0202 .0183 -.3303 .0004 .0017 4.402

BOOY AXIS COEFFICIENTS ......

MACH O BETA ALPHA CNF CAF CPH CRN CYH CSI_' _

.4.02216.056 -.02 .18 .0795 .0200 .0187 -. 000,, .000,, .oqj.6_C-T_

.4.02215.905 -.ol -_.58 -.4.362 -.0069 .062, -.000,, .ooo,, .00,',0...4.02216.266 -.01 -4..,,-_ -._3_1 .00_3 .os_z -.ooo_ .ooo4. .ooo,,..
.402 216./+45 -.01 -3.36 -. 2326 .0115 .04._2 --. 0002 .0004 .0005 :.. :
°4.02 216.253 -.01 -2.20 -. 1305 o0171 .0355 -.0000 .000_. .0011_ .....
.402 216.618 -.02 -1.03 -.0256 .0200 °0267 -°0000 .0003 .0_).3 "_'"
.602 216.335 -.02 .13 .OTT6 .0200 .0188 -.0005 .0004 .01}i8 -_....
.4.03 216.795 -.02 1.31 .IB09 .OlT1 .0105 -. 000_ .0005 .0019 ......

.q02 216.138 -.02 2._3 .2916 .010T .0019 -.0007 °000_ .0022 "

.401 215.391 -.02 3.79 .4.001 .0012 -.0060 --. 0009 .0006 .0022"_" -..

.4.02 21s.76z -.02 4..97 .s039 -.OZOT -.0138 -.0007 .ooo_ . oo).__..__.i.

.402 215.853 -.02 6.16 .603T --.0254 -.0218 -.0011 .0003 .0026. _....

.402 215.854. -.02 7.36 .7037 -.042T -.0297 -.0012 .0003 .003!_ ::
• 4.02 215.766 -.02 8.53 .7955 -.0618 -.0383 -. 001_. .0002 .0033

.4"01 215.685 -.02 9.70 .8811 -.082_ -. 0_82 -.0015 .0001 .00-_6111_'...4"0221S.B10 -.02 10.r9 .94"20 -.1000 -.063_ -.0018 -.0000 .ooBz,

.4"02 215.969 --.03 11.86 .9B65 -.1138 -.0823 -. 0015 .0000 .00"6,),.'..-_ "" -

,4"03216.799 -.02 .29 .oBBe. .0197 .0183 -.0003 .000,,- ..ooz'tT.....

',L "," .eL....

- * _ _ 7 X 10 F T T U N ._ E L S N A S A .... _* ._



• _ • NASA C-Z "" F T 0 _ _ I I A L • • • 7 X 10 F T T U N _ E L S • • • NASA PRELIMINARY • • _

. ..G R.O_U P 4 0 0 W N G R A D E D A T 3 - Y R I N T E R V A L S t 0 E C.L_A S S I F I E D A F T E R I 2 "¥ R'-S

HIGH_p_:.T_:_'_:"- ° "'- is.,. TEST 788 RUN 8 BALANCE 731 0911TI67,
kj_N

STABILITY AXIS COEFFICIENTS

RACH Q BETA ALPHA CL CD CPM C_N CYR _SF LID

.605 626.666 -.03 .51 .118¢ .0206 .0170 -._303 .OOO_ .OOI3 5.733

.605 42T. 492 -.Q2 -5.04 -.4096 .0349 .0565 -.0005 .0001 .0008 -11.723

.606 428.038 -.02 -3.81 -.2941 .0283 .0474 -.300_ .0002 .0012 -10.380

.605 42T.3_6 -.02 --2.46 -.162T .0234 ®0370 -.3006 .0002 .0013 -6.965
.605 42T.488 -.03 -1.08 -.0301 °0208 .0274 -.3005 .0002 .0016 --1._3
.605 626.637 -.04 .36 .1036 .0206 .0185 -,000_ ,0003 ,0019 5,037
.605 ¢26,784 -,04 1,89 ,2523 ,0227 .0086 -.3335 ,OOO& °0020 11,094
.603 425,272 -.04 3.35 .3909 .0275 ,0002 -,300_ .OOO_ ,0019 14,212
,604 426,346 -.04 4,75 ,520_ ,0343 -.0069 -.3007 ,OOO_ .0021 15,17_

• 606 _26,350 -,03 6.11 .6432 .0433 -,013_ -.3021 .0003 ,0023 1_,869
.605 426,526 -.03 7.52 .7810 ,0556 -.0176 -o0021 .0003 ,0025 1_,037
.604 426.219 -.04 ,59 ,1280 .0208 .0171 -.3302 ,0003 ,OOl8 6,156

BODY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAF CPM CRM CYM CSF . "" ""

,605 626.4"66 -.03 ,51 ,1185 .0196 o0170 --.0003 ,0004 ,00"].3_'_ ......
,605 62T.492 -.02 - 5.0_- -.4110 -.0012 .0565 -°0005 ,DO02 ,0008
,606 428,038 -.02 -3,81 -.2953 ,0088 • 0_-7_ --. 000_. ,0002 ,0012

,605 627,346 -,02 -2._.6 -.1635 ,016_ .0370 -,0006 .0002 ,0013 ._.:..
.605 42T.488 -,03 -1.08 -.030_- ,0203 ,O2T_* -.0006 ,0002 ,0016 ..

.605 426.63T -.0_ .36 .103T .'0199 .0185 --. 000_ .0003 .00_.9 ......
,605 626,78_* -.O_- 1.89 .2529 .016_- ,0086 -. 0005 °0003 ,0020 -
,603 625,272 -.0_ 3,35 ,3918 .00_6 ,0002 --,0005 ,000_. , 0019_T-I'"_
,6Oq. 626. 346 -.O/t /-t. 75 .5213 -,0089 -.0069 -.O00T .DO03 , 002.}. - -"'_-"
,606 /*26,350 -,03 6.11 ,6440 -,0254 -.013_ -,0021 o0001 , OO_': ....

.605 626,526 -.03 7.52 ,T813 - , O_-lTO --,0176 --,0021 .0001 .0025
,604 426,219 --.0_ .59 ,1282 ,0195 .0171 --.0002 ,0003 .0018_._:..,

..... ..;..

_ "--.,_.._5._ ......

k=k_ ....
-u_c-- N I s. _r-._-._ * :1': # 7 1 10 F T TUNNELS * :_ # NASA ¢ *



• := • N A S A C ___!_ T X 10 F T T U N N E L S * * • N A S A P R E L I M ] N A R Y _ t= =l

G R 0 U o....... _ n n u _" G R A n E_ _ _ AT _-- Y R i N T E R V A L $ , DECLASSIFIED AFTER 12 YR-'_

HIGH SPEED TUNNEL TEST 788 RUN 9 3AL&NCE 731 O?l_l&?_"

STABILITY AXIS COEFFICIENTS

HAtH Q BETA ALPHA CL CD CPR C_M CYM CSF LID

.656 481.203 -.04 .71 .1_38 o0213 .0169 -.0005 "" .0003 o0018 6o741
.658 483.317 -.03 -3.85 -.2987 .0313 .0449 -.3_33 -.0004 °0035 --9°552
.657 482.2T1 -.03 -2.51 -.1701 .0250 .0355 -.0005 -.0002 .0027 --6.798
.657 _82.393 -.03 -1.05 -.0272 .0219 .0260 -.O00_ -.0000 °0025 -I°263

.657 482.116 -.04 .57 .13_1 .021T .0154 -.3006 .0000 .0026 6o091
°656 681.191 -.04 2.15 °2859 .02_5 °0070 -.0007 -.0000 °0033 11o649
.656 681.751 -.06 2.89 .3591 .0270 .0036 -°3339 -.OOOO °0036 13o275

.6 56 481.581 -°04 3.65 .4329 .03q3 .0004 -.0011 -.OOOO o003_ l_°279

.656 481.417 -.04 4.42 .5096 °0348 -.002_ -o0016 .0000 .003_ 1_°654

.657 482.396 -.04 5.22 °59_1 .0404 -°0060 -.0012 -.0000 .0035 1_oT02

.656 481.515 -.04 5.96 .6702 .0_69 -.0083 -.0012 °0001 .0033 14°28%
.65b 681.T81 -.04 °79 .1520 .0218 .0144 -.0005 -.0002 °0033 6°964

BODY AXIS COEFFICIENTS

NACH Q BETA ALPHA CNF CAF CPN CRN CYN CSF

.656 _81.203 --.04 .71 .1440 .0196 .0169 --.0005 .0003 .00_8.'_"

.658 483°317 -.03 -3.85 -°3001 .Olll °0_69 -°0003 -.000_ o0d39_---

.657 _82.271 -.03 -2.51 -.1710 °0175 .0355 --.0005 -.0001 .0027-
.657 482.393 -.03 -1.05 -.0276 o0214 .0260 -.0004 -°0000 - o007.5 .........
.657 682.116 -.04 .57 .1323 .020_ .0154 --.0006 °0000 ° 00"2 f_....
.6s6 _ez.192 -.o_ Z.Z5 . ze6r=, .ozzs .OOTO -. ooo7 -.ooo1 .oo3:____
.656 681.751 -°04 2°89 .3599 .0089 .0035 --°0009 --o0001 ° 00_1_. _."_'_
• 656 t181°581 -.04 3.65 .4339 .0027 .0004 --o0011 -.O00I .003_ ._.
.656 _81.k17 -.04 4.42 .5106 --.0046 -.O02k -.OOZk --.0001 °00_. _-'"
.657 482.396 -.0_. 5.22 .5951 --.0138 -. 0060 --.0012 -.0001 .0035 ......
.656 4_B1°515 -.06 5.96 °6713 -.0229 -. 0083 --.0012 --°0000 .0033 ....
.656 '_.81.781 -.04 .T9 .1523 .0197 .01#_, - -.0005 --°0002 .0033 "

.... _ :_-'_:_"
.":_._::v"_

7X 10 F T TUN_ EL S • _ NASA



J
* * * N A S A _ ......... , An._.-.* * * T X 10 F T T U N N E L S # * * N A S A P R E L I M I N A R Y * * I

GROUP 4 - DOWNG RAD ED AT 3-YR I NT ER VAL S , DE CL A SS I F I E D AFTER 12 YR S

HIGH SP_N._'_',_ TES. 788 RUN 10 BALANCE T31 09,I.,,'.
STABILITY AXIS COEFFI_IENIS

RACH Q BETA ALPHA CL CD CPN :_N CYR CSF L/9

.TO9 536.499 -.04 .T4 o1641 .0226 .015T -.0007 oO00I .0022 7.258
.TO8 536.153 -.03 --3.22 -.220T .0351 .0_50 -.3005 -.0003 .0027 -6.282
.TOg 537°000 -.03 -2.58 -.1632 .030B .0384 -.3005 -.0002 .0028 -5.298
.TO9 536.674 -°04 -1.86 -.0960 .0271 .032T -.3)06 -.0002 .0030 -3..T_2

.TlO 537.056 -.04 -1.09 -.0221 .0240 .0275 -°0006 .0001 .002_ -.921
.TO9 536.538 -.04 -.2T .0595 .0225 .0220 -.0006 .0001 .0023 2.646

.TO9 536.104 -.04 .66 .1532 .0223 .0165 -.3005 .0001 .0023 6.862
.TO8 535.533 -.04 1.52 .242T .023T .0122 -.300T .0002 .0025 10.257
.TO9 536.235 -.04 2.39 .3375 .O2TO .0080 -.0007 .0002 °0023 12o513
.TO9 536.601 -.04 3.22 .4250 .032B .0026 -.0013 .0002 .0022 12.9_1
.T09 536.223 -.04 3.92 .4838 .0392 -.0051 -.3011 .0005 .0011 12.353
.TOB 535.877 -.05 4.52 ,5089 .044B -.0163 -.0008 -.O00O .0035 11.348
.709 536.082 -.04 .88 .1749 .0221 .0115 -.0005 .0001 .0026 7.909

BODY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAF CP'N CRR CYN CSF .....

.709 536.499 -.04 .74 .1643 .0205 .0157 -.0007 .0001 o0022"--

.708 536.153 -.03 -3.22 -.2222 .OZ2T .345I) --°0006 --.0002 oOd2_ _

.TO9 537.000 -.03 -2.58 -. 1643 .0234 .0384 -.0005 --.0001 .002_._'-- .

.709 536.674 -.04 -1.86 -.0968 .02teD .032T --°0004 --.0002 .0030 ..

.710 53-r.056 -.04 -1.09 -.0225 .0236 .0275 -.0006 .O00Z . O_Z_---r.....

.TO9 536.538 -.04 -.2T .0594 .0228 .0220 --.0006 .0001 o OOZ_L_.:._ _

.TO9 536.10_ -.04 .66 .1534 .0206 .0165 --°0005 .0001 .01}23::.

.708 535.533 -.04 1.52 .2432 .OIT2 .0122 --. 0007 .0001 .002f..::_

.TO9 536.235 -.04 2.39 .3383 .0129 .0080 --. 0007 .0001 .00.2t _.:

.TO9 536.601 -.04 3.22 .4261 .0089 .0026 --.0010 .0001 .0022 _

.709 536.223 -.04 3.92 .4852 .0060 -.0051 -. 0011 .000_ .00"11_ -

.708 535.877 -.05 4.52 .5107 . DO'H5 -. 9163 --. 0008 --.0001 .0(_.5 "

.TO9 536.082 -.04 .88 .1752 .0194 .0115 --. 0005 .0001 .O02b

_ ..
_-_ __/ -- ;.

C O N F I _# T l 10 F T T U N _ E L S _"¢_N A S l * :



too NASA ____pl_ 7XIU FT TUNNELS _e_ NASA PRELIMINARY
t o _

GROUP _ OOWNBRADED AT 3-YH _NT_V_L_e 0ECLASS!F!_0 AFTER 12 yR5

HIBH SP_E_ TUNNEL TEST 788 RUN 11 BALANC_ 731 09/15/67

STABILITY AXIS COEFFIGIE_TS
I

_ACH Q _ETA AL_HA CL Cb CP_ CRR GY_ CSF L/D

.200 58,330 -.00 ,03 -,0178 ,0256 ,1_19 -,0000 .0000 ,0013 -_598

.200 57.9_3 -.00 -5,21 -,4655 .0_2_ .1721 ,0002 -,0003 ,OOZ_ -10,86_
,200 58._36 -,00 -#.16 -,3806 ,0376 .1670 ,0003 -,0002 ,001_ -10,130
.200 58,433 -.00 -3.13 -,2896 .0325 ,1603 ,0001 -,0000 ,000_ =8,838
.200 58.23_ -.00 -2,08 -.2027 .0295 o1536 .0000 ,0001 ,0016 °6.869
.200 58,431 -.00 -1,03 -o1133 .0271 .1_91 ,O00Z o0001 .0007 -_,179
.201 58,527 -,00 ,0_ -,0178 ,0253 .1422 -,0001 .0001 ,001_ -.706
.201 58,625 -.00 1._0 .0720 ,0249 ,1378 ,0003 ,0001 ,0017 2,89_
.201 58,62_ -,00 2.17 .1651 ,0256 .1303 ,0001 ,O00Z .0010 6,_63
.201 58.523 -,00 3,2_ .2508 ,0269 .1236 ",0001 ,0003 ,001_ 9.323
.200 58.028 -.00 _.33 ,3_50 ,0300 ,1179 ",0003 ,0003 ,001# 11.518
• 200 58.A23 -,00 5,38 ,_308 ,0337 ,1115 ".0006 .0003 .0011 12,T87
.200 58,32_ ..00 6._8 .5218 .0385 ,10_ -,0005 ,0003 .0016 13,5_3
.200 58.423 -.00 7,5& ,5998 ,0441 .09Bb -,0011 ,000_ ,001# 13.613
.200 58._2_ -,00 8,61 .6811 .0509 ,0912 -,0012 ,0903 ,0019 13e377
.201 58.623 -.00 9,68 =7591 ,058_ ,0836 -,0011 ,0003 ,0021 13_00_
• 201 58,922 -.00 ]0.81 ,8398 .0674 ,07_2 ".0012 ,000_ ,001_ 12._5_
.200 58,33A -,00 11.82 .8959 ,0758 ,0620 -,0010 ,O00Z ,002_ 11,81_
.201 58,5_0 -.00 12.91 ,9fi70 .0871 ,0431 ",0011 ,0003 ,0027 10,988
,200 58,_56 -.00 13,93 1,009_ ,1012 ,0154 -,0012 ,000_ ,002_ 9=977
.200 5_,_29 -,00 .03 -.0201 .025_ e1_17 .0003 ,0001 ,00_7 -_79_

BoDY AXIS COEFFICIENTS

HACH Q BETA ALPHA CNF CAF CPM CRN _YH GSF

.200 58.330 -,00 ,03 -,0178 ,0256 ,1419 *.0000 _0000 ,0013

,200 57,9_3 -,00 -5.21 -,_673 ,000_ ,1721 ,O00Z -_0003 ,002_
.200 58,_36 -,00 -_,16 -.3822 ,0099 ,1670 _0003 -_0002 ,001_
,200 58._33 -,00 -3,13 -.2909 ,0169 ,1603 .0001 -_0000 ,000_
,200 58,23_ -,00 -_.08 -,2036 .0221 ,1536 ,0000 _0001 ,0016
.200 5_.#31 -,00 -1,03 -,1137 ,0251 ,1_91 ,0002 _0001 ,0007
.201 5_,527 -.00 .04 -.0176 .0253 =1_22 ..0001 _0001 ,0016
,Z01 58.625 -.00 1,10 ,0725 ,0235 =1378 ,0003 ,0001 ,0019
.201 58.62_ -,00 _,17 ,1660 ,0193 ,1303 ,0001 .0002 ,0010
.201 55.5_3 -,00 3.2_ ,2519 ,0127 ,1236 ..0001 o0003 ,0012
.200 58.028 -,00 _,33 .3462 ,0038 ,1179 .,0003 _0003 ,001_
.200 5_._23 -.00 5,38 .#320 ..0068 =1115 ..0006 _0003 .001_
,200 58,32# -,00 6,#8 ,5227 -,0205 ,10_4 ..0006 .O00Z ,0016
,200 58,_23 -.00 7.5_ ,6002 -,0350 =0956 e.O011 _0001 ,001_
,200 58,42_ -,00 8.61 .6808 -,0516 ,0912 .,0012 _0001 ,0019
.201 58,623 -.00 9.68 .7578 -,0701 ,0836 .,0011 _0001 ,0021
.201 58,92_ -.00 10.81 .8372 -,0912 ,07_2 .,0012 _0000 ,0018
,200 58,33_ -.00 11,82 .8920 -,1091 ,0620 ..0010 _0000 ,002_
• 201 5R,5_0 -,00 12,91 ,9518 -,1288 ,0_31 ..0011 _0000 .0027
,200 58._56 ",00 13.93 1.003_ -,1_66 .0184 ..0012 _0001 *0024
,200 55._29 ".00 ,03 -,0201 ,025_ ,1_17 ,0003 ,0001 ,0017



t e • N A S A .... r . - .. L e _ _ 7 X 10 F T T U N N E L S e e _ N A S A P R E L I H I N A R Y -e e e

GROUP _ UO*N 8R ADED A I 3.YR I NTE_ V _L_ , DECLA SS I F I E D AFTER 12 yRS

..... _ _ _i

_i!__j_HIGH_SPEED TUNNEL TEST 788 RUN 12 BALANCE 731 09/1§/67

STABILITY AXIS coEFFIcIE_TS

MACH Q BETA ALPHA CL CD CP_ CRN CYM CSF L/O

.#01 215.429 -.02 .18 -.0050 .023# .1451 -.O00Z .0001 .0024 ".Z_Z

.401 21_.725 -.01 -5.56 -.5118 .Ot_.l .1777 .0000 -.000_ .0027 -11,Sg3

.602 215,830 -.01 .4,47 -,4155 ,0375 ,1711 ,0001 -,O00Z ,0026 -11,084

.602 216.009 -.0i -3.3_ -.3171 .032Z .1651 -.0000 -.0_0! .002_ -9.865
.402 215.908 -.01 -2.19 -.Z13# .0279 .158_ -.0001 -.OQO0 .0026 -7.6_B
.401 21S.435 -.01 -1.02 -.1110 .0249 .1520 -.0000 .0000 .002_ -4._4S5
.#01 215.429 -.02 .19 -.0060 .OZ3_ .1#5Z -.0000 .0001 .0026 -e17_
.401 215.516 -.02 1.33 .09_3 .0233 .1387 -.000_ .0001 .0026 4.0SB
.401 215.510 ..02 2.55 .2015 .02_ .1320 -.0006 .0001 .002_ 8.2_§
.401 215o505 ..02 3.80 .3106 .0271 .1251 -°0006 .0_03 .001_ 11.655
.601 21_.665 .o01 _.�T .4110 .031_ .1183 -.0007 .0003 .0016 13.190
.601 215.036 ..01 6.17 .5115 .0366 .1117 -.0011 .0003 .0018 13.978
.600 214.386 -.01 7.36 .6080 .063# .10#9 -.0011 .0003 .0017 16.01S
.601 21S.131 ..01 8.52. .7043 .0512 .0982 -.0011 .0003 .001_ 13.TS6
._02 21So69T -.01 9.T2 .7935 .0603 .089_ -.001_ .0_03 .0019 13.1_6
.#01 21S.53# ..01 10.82 .8623 .0700 .0776 -.0016 .000_ .002S 12.319
.401 215.496 ..01 11.88 .9082 .0819 .0555 -.0017 .O_OZ .0027 11.089
._01 21_.871 -.02 .19 -.0038 .0236 .l_B_ ".0001 .0000 .002_ **IS9

BODY 4XIS CO(FFZCIENT_

HACH Q BETA ALPHA CNF CAF CPH CRN GY_ CSF

._01Z15.429 -.OZ .18 -.00#9 " .0235 .1451 _ ..0002 _0001 .002_

• 401Z1_.T25 -.01 -5.56 -.5135 -.0056 .177T .0000 _0002 .0027
.402 _15.830 :-.01 -#.67 -.4171 .0050 .1711 .0001 -£0002 .0026
.60Z 216.009 --.01 -3.3# -.3183 .0137 .1651 ..0000 -£0001 .002_
.602 215.908 -.0_ -_.19 -.Z1_3 .0197 .1584 o.0001 -_0000 .002_
.601 215.#35 -,01 -1,02 -,1115 ,0230 ,]520 .,0000 £0000 ,002_
._01Z_5._29 -*02 .i9 -.00+0 .023_ .1452 .*0000 _0001 _0026
.#01 215.516 -.02 1.33 .09#8 .0211 .1387 ..0004 _0001 .0026
.;01 Z]5.510 -.OZ _.55 ..2023 .0155 .]3_0 ..0006 _0001 .002_
,#01 215.505 -,OZ 3,BO ,3117 ,0065 ,1251 .,0006 _0002 ,0019
.#01 Z14.665 -.01 _.97 ._121 -.0046 .1183 ..0008 _0003 .0016
._01 215.036 -.01 6.17 .512_ -.0185 .1117 ..0011 _O00Z .0018
._00 _1_.386 -,01 7,36 ,608_ -,03_8 ,10_9 .,0011 ,0001 ,0019
.401 _15.131 -.01 8.52 .7038 ..0537 .098Z ..0011 _0001 .0016
._02 g15,697 -,01 9,71 ,7920 -,07_5 ,089_ .,001_ _0000 ,00_9
,_01Z15,53_ -,01 10,8_ ,8597 -,0930 ,0776 .,0016 -£0001 ,0025
.._01 215._96 -.01 11.88 .9051 -.|068 .0555 ..0017 -_000Z .0027
.#01 21_.871 -.0_ .19 -.O03T .0236 .1_54 ..0001 _0000 .002B



t eee NASA 7X10 FT TUNNELS _eo NASA PRELIMINARY o.e,-_

GRouP • - Onw NGRA _ED 4 T 3. Y H I N TER V A L _ t DECLASS I F I ED AFTER 12 YR5

HIGH SPEED TUNNEL TEST 788 RUN 13 UALANCE 73i 09/iS/67

sTABZLITY AXIS COEFFICIENTS

NACH Q BETA ALPHA CL CO CP_ CHM GYM GSF L/D

.604 425.686 -,03 °45 .0221 ,0243 ,1527 -,0002 ,0_00 ,0026 ,909

..... 604 425,583 -,02 -4,g6 -,4866 .0451 .1785 ,0002 -,OQ03 ,0033 -10,790
.605 42T,385 -.03 -3,72 -.3728 ,0369 .1727 -*0002 "*0001 *OOZ_ e10*092
,806 427.431 -.03 -2,38 -.2445 *030# ,1661 "*0003 -*0_00 *0023 *Be040
,606 _27,817 -.03 "1.02 -,1159 ,026Z ,1599 -.O00Z .0000 ,0025 -4,418
.605 426.792 -.04 ,44 ,0160 *0244 .1538 ",O00Z *0001 *002_ ,6B8
.605 426,938 -,03 1,g9 ,1636 ,0250 ,146_ "*0005 *0002 *002_ G,$67
• 604 425.678 -.03 3.38 ,2948 ,0278 ,1406 "*0006 ,0@3 *O01S 10,$91
.604 426,000 -.03 4,85 ,4303 ,0334 ,1345 q°O008 00004 _0010 12e878
.605 42T,085 -,OZ 6.22 .5558 .0410 .1295 -.O01g *000_ ,0011 13,5_3
.605 427;009 -.02 7,62 ,6909 ,0515 ,1267 -,0017 ,000_ ,0014 13,4I?
.605 426,462 -.0_ .45 .017_ .0245 ,1538 -,0001 ,0602 ,0026 *708

BODY AXIS COEFFICIENTs

_ACH Q BETA ALPHA CNF CAF CPM CRM _YM GSF

,604 4P5,686 -,03 045 ,0223 ,0241 ,1527 ,oO00z !0000 00026
,604 425,583 -,02 -_.96 -,4885 ,0029 ,1785 .0002 -tO003 *0033
w605 427,385 -,03 -3,TZ -,3743 ,0126 ,1727 ,eO002 -_0001 ,0027
,606 427,431 -,03 -2*38 -,2455 ,0202 ,1661 .,,0003 _0000 *0023
,606 _27,817 -,03 -J,O2 -.1163 .0242 ,1599 .eO002 _0000 *0025
,605 _26.T92 -,0" ,4_ ,016_ ,02_3 ,1538 ,,0002 _0001 ,0028
,605 426,938 -,03 i,99 ,1643 ,0193 ,1464 ,,0005 _0002 ,0026
,60_ 425.678 -,03 3.38 .EgS9 ,0104 ,1408 .,0006 *0003 ,0015
,604 _26.000 -,03 #,85 ._315 -,0031 ,1345 .,0008 _0003 ,0010
.605 427,085 -,_2 6,22 ,5568 -,019# °1295 .,0019 _0002 ,0011 .-
,605 427,009 -,02 7,62 ,6914 -,0405 ,1267 ,eO020 _0001 ,0014
,605 426,_62 -,04 .45 ,0176 ,0244 ,1538 .*0001 _0002 ,0026

__ e e " 7 X 10 F T T U N N E L S e e _ N A S A



e t e N A S A _ _ _ T X 10 F T T U N N E L S _ e _ N A S A P R E L I M I N A R Y e,e-e

/I"_i:_ _:!___,_.4 o o w N o R A _ E 0 A T 3- Y R I N T E R V A L S , 0 E C L A S S Z F Z E 0 A F T E e I Z Y R S

HXGH SP_EO TUNNEL TEST 788 RUN 14 BALANCE 731 09/1§/67

STABILITY AXIS CoEFFZCIENTS

HACH Q BETA ALPHA CL C0 CPM CRN CYM CSF L/D

.656 4Bn,gBs -,04 .69 .0465 ,0252 .1558 -.0004" .0002 .002_ 1e848

.656 481.398 -,03 -3.75 -.3844 .0402 .1791 -.0003 .0000 .0023 -�e§T3

.655 480.616 ".03 -3.13 -.3224 .0356 .1739 ",0002 .0001 .0021 -9e068

.657 48_.46T -.03 -2.43 -.2546 .0321 ,1702 ".000_ .0001 .001_ -7e920

.658 483,096 -.03 -1,71 -.1842 .0_94 .1669 -,0003 .0002 o001_ -6e266

.657 48_.178 -.n3 -,99 -,1134 ,0274 ,1630 ".0004 .0002 .O01B -4.136

.656 480,850 -.03 -,23 -.0410 .0_60 .159_ -.O00Z .0_03 e0017 ._.ST9

.657 481,723 -,04 .69 ,0471 ,0253 ,1558 ".0005 .0003 _0022 le864

.656 48_,058 -.04 1.37 .1131 ,0254 o1530 -.0007 ,0004 .0019 4e444

.656 481.049 -.04 2.21 ,1930 ,0265 .1508 -,O00B .0004 .0017 7.286

.656 481,527 ..04 2,95 .2649 ,0281 ,1485 -,0010 .O00S ,0014 9.436

.655 48_.371 -.04 3.71 .3381 .0304 .1458 -_0010 .0_05 .0010 11.138
.656 481.153 -,04 ,70 .045T .0254 .1562 -.0004 .000_ .0020 1,798

BODY 4XI5 COEFFZCZENTs

HACH Q BETA ALPHA CNF CAF CPM CHM CY_ CSF

• 656 480,985 -.04 .69 .046B .0246 ,1558 .,0004 _0002 .0024
.656 481.398 -.03 -3.75 -,3861 .0149 .1791 ..0003 .0001 .0023
.655 48_.616 -.03 -3.13 -.3238 .0180 .1739 .,0002 _0001 .0021
,657 _82._67 -.03 -2,43 -,2556 ,0213 .IT02 ..0004 _0002 .0018
,688 483.096 -.03 -1,71 ..1850 .0239 .1669 ..0003 _0002 .0018
.657 _B2.178 -.03 -.99 -,1139 tOZ55 .1630 ..0004 _0002 .0018
.656 480.850 -o03 -,_3 .,0411 o_258 °|594 .,0002 _0003 _0017
,657 481.723 -.0_ °69 ,047_ .0247 .1558 .,0005 _0003 .0022
.656 _81,05_ -,0_ 1,37 ,1136 .022T .1530 .,0007 .0003 .0019
,656 481,0_9 -°0_ 2,21 .]93B .0190 .1508 ..0008 _0003 .0017
°656 48_,827 -.04 2,95 ,2660 .0144 .1485 _.0010 _0004 _001_
,655 48o.371 -°04 3,71 .3393 .0084 ,1458 ..0010 _0005 .0010

,656 #_1.153 ".04 .70 .0460 .0249 .1562 ,.0004 _0004 .0020

<y-_. _" _ _ ', _._..._ .,_ .
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oQe NASA TXlO FT TUNNELS Bet NASA PRELIMINARY eee
, r T _ T_ I_ vRS

GRnUP _ - _O_NGRA_[ D AT 3 YR I _ T E_ VA _ t DE L_ 5S F _ F R

HIGH SPEED TUNNEL TEST 78B RUN 15 BALANCE 731 09/IS/67

sTABILITY AXIS COEFFICIENTS

NACH g BETA ALPHA CL. CD CPM GRM GYM CSF LID

.709 537.235 -,04 -,OT -,0310 ,0279 ,1668 -,0010" ,000_ ,O01b -1e111

.707 535,538 -,OS -.82 -,1060 o0296 ,170T -,O00B eOQ03 ,OOZ_ -3eS76

.706 534,508 -.05 -1,59 -,1795 ,0330 ,1758 -,0005 ,000_ ,0023 .5,646
.708 537.058 -,0# .Z,31 -,_4_T ,0360 ,1815 ,0001 ,000_ gO02# -_6e446
.705 533,#56 ..04 .3,03 .,30BZ ,O#3Z ,1867 ,0000 ,0001 ,O02b .7,120
.708 536,509 -,04 -,08 -,03_5 .0277 ,1662 -,0008 ,0003 _001_ -le24e

BODY AXIS COEFFI¢IENT_

MACH Q BETA ALPHA GNF CAF CPM CRM CYM GSF

,709 53T,235 -,04 -_07 -,0310 ,0Z78 ,1668 .,0010 ,0004 ,0016

,To7 535,538 -,05 -,82 -.1064 ,0281 ,170T .,0008 _0003 ,0021
,TO6 53_.5n8 -.05 -1.59 ..]803 ,0280 .1758 .,0005 .0003 .0023
,708 537,058 -,0_ -2,31 -,2460 ,0281 ,1815 ,0001 _0002 o0024
.705 533,456 -,04 -3,03 .,3t00 ,0269 ,1867 .0000 ;0001 ,0026
,708 536.509 -,0_ -,08 ..0346 ,0276 ,1662 ..0008 _0003 e0018

_t _ 7 X 10 F T T U N N E L S e e _ N A $ k _



. . * N A S A "(= [ I e * _ 7 X i0 F T T U N N E L S e e _ N A S A P R E L I M I N A R Y e e e

6 R 0 U P _ O O w N G R A D E O A T 3 . Y R I N T E R V A L _ 9 O -E C L A5 S I_F -I E Q A F T.E R I Z y R S

HIGH sPEED TUNNEL -- TEST 758 RUN 16 BALANCE 731

STABILITY AXIS GoEFFICIENTS

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

.201 58.515 -.01 ,06 o0917 .0196 -,0174 -.000"4 .0_00 ,0033 _,670

.201 58.718 -.01 -5.17 -.3068 .0274 -,0617 -.0001 -.0_03 .00_ -11,20_

.201 58.816 -.01 -_.IZ -.Z271 .0243 -.0530 ,0001 -.0003 ,O04T -@,337
.202 59.111 -.01 -3.09 -.1486 ,0217 -,0446 -,0000 -,0002 e00_2 -b,B_l
.201 58.813 -.01 -2.05 -.0681 .0202 -.0365 -.0001 -.0_01 ,0035 -3,368
.200 58,120 -,01 -1.00 ,0110 ,0195 -.0273 -.UO01 -.0_00 .0031 .$63
.201 58.614 -,01 .07 .0916 .019T -.0176 -.0003 ,0000 ,0033 _,b§7
.201 58.613 -.01 1.13 .173_ ,0E06 -,0082 -,0005 ,0001 ,O03Z 8e395
.201 58,612 -.01 2.18 .2495 .02El .0015 -,0008 ,0001 .0030 11,273
.200 5R,414 -.01 3.28 ,3338 ,0248 .0113 -.0007 .0001 ,0032 13,452
.200 58.414 -.01 _.32 .4115 ,0E79 ,0209 -.0007 .0001 ,0037 1_e725
.200 58.314 -.01 5._0 ,4896 .0320 ,0320 -.0009 ,0_01 .003_ 15,308
.201 58.809 -.01 6.50 .5716 ,037Z .043_ -.0009 .0001 ,0038 15.3_8
.201 58.909 -.01 7.56 ,6373 ,0428 ,0539 -,0017 ,0001 ,003Z 1_,87_
.201 58.812 -.01 8.63 .7056 ,049Z .0651 -.00_6 .0001 .0033 1_,336
.201 58.814 -.01 9.68 .7716 .058Z .0765 -,0015 .0001 .003_ |3.729
.201 58.520 -.01 10.76 .8278 ,0632 .0877 -,001_ ,0Q01 .0035 13.098
.201 58.527 -,01 11.82 ,_868 ,0725 ,0972 -.0011 ,0002 ,003Z 12,228
.201 58,538 ..01 12,90 .9E74 .0817 .I05Z -.0011 .O_OZ .003_ 11_35_
.201 58,550 -.01 13.91 .9616 .o929 .1087 -.0010 ,000_ ,0036 10,350
,201 58.713 -.01 .07 .0902 ,0197 -.0180 -.0006 -.0000 ,0033 4_579

BODY AXIS COEFFICIENT$

MACH Q BETA ALpwA CNF CAF CPH CRM CYH CSF

• 201 58.515 -,01 ,06 ,0917 .0195 ",0174 .,000_ ,0000 e0033

• 201 58.718 -.01 -5,17 -°3080 -,000# -.0517 .,0001 _0003 ,00#8
• 201 58.816 ",01 -_,12 -.228Z .0079 -.0530 ,0001 -_0003 ,0047
.202 59,111 -.01 -3.09 -.1_95 ,0137 -,0_6 .,0000 _0002 ,00_2
• 201 5_.813 -,01 -2,05 -,C687 ,0178 -,_365 .,0001 -eO001 ,0035
,EO0 58.120 -,01 -1.00 ,0106 ,0197 -,0273 ..0001 _eO00O ,0031
.201 58.61_ -,01 .07 ,091b ,0196 ".0176 .,0003 _0000 ,0033
.E01 58.613 -.01 1,13 .1737 ,0172 -.0082 .,0005 _0001 .0032
.201 5R,612 -.01 2.18 ,2501 .0126 .0015 .,0008 _0001 .0030
.200 _R._I_ -.01 3,28 .3346 ,o057 .0113 ..000T _0001 ,O03Z
.200 5_.41_ -.01 _.32 ._123 -.0031 ,0Z09 .,00_7 _0001 ,0037
.200 58.31_ -,01 5.40 ._903 -.01#3 ,03ZO .,0009 _0000 ,003_
.201 5R.809 -,01 6,50 ,5720 -,02TT ,0_3_ ..0010 _0000 .0038
.201 55.9_9 -.01 7,56 .6373 -.0414 ,0539 ..0017 -_0001 ,0032
,201 58.812 -.01 8.63 .70_8 -,057E ,0651 ..0A_6 -_0001 .0033
.201 _8.81_ -.01 9.68 .7698 -,07_3 ,0765 ..0015 -_000I .0_3_
.E01 58,520 -.01 1_.76 .82_7 .,09Z4 ,0877 .,001_ -_0001 .0035
,201 58.527 -.01 I1,BZ ,8824 -,1106 .097Z .,0011 -o0001 .0032
.201 58.536 -,01 IZ.90 .9217 -.1Z73 .1052 .,0011 -_0001 ,003_
,2nl _,550 -,01 13,91 ,9551 -,1¢08 .1087 ..0010 -_0000 .0036
.201 58,713 -.01 .07 .090Z .0196 -.0180 ..0006 -_0000 ,0033

_ _'_ _.
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,,t NASA RIO FT TUNNELS o-_ NASA PRELIMINARY *De
GROUP 4 un N N_R ADED A I 3- Y _ I N TE R V aL _ + D£CL AS S I F I _D AF TEH 12 yRS

HIGH SPEED TUNNEL TEST 788 RUN 17 _&LANC_ 731 07/15/67

STABILITY AXIS COEFFICIENTS

H_CH Q BETA ALPHA CL GO CPM CRH CYM CSF L/D

.*02 216.213 -.0_ ,17 .lo23 .O18Z -,0171 -.0003 ,On00 o003_ 5,631

.401 214.665 ,.02 -5,61 -o3517 .0290 -,0678 ,000_ -.0003 ,00_ ,12,125

._03 216.606 -.02 -_.48 -,2632 .02_4 -,0583 .0003 -,0003 ,0043 _|0,775

._01 215.298 ..OZ -3,37 -,1762 .0212 .,048_ ,UO03 -,O00Z _O04Z .8,33Z

.#02 216.ZZ2 -.OE -Z,22 -,0839 ,0191 -,0383 .0001 o,0001 ,0038 °_e_O6

._02 218.309 -.02 -1.04 ,00_ 5_ .0180 ..0280 -,0001 -,0000 ,0035 ,41_

.#02 215.8_0 -,OZ ,17 .IoZ1 .0181 -.0173 -,0004 a0000 ,0035 5+G53

.402 215.930 -.02 1.38 .1971 .0194 -.0058 -.0005 .0001 .003_ 10,183

._02 215,741 -.02 2,57 ,2889 ,0217 ,0055 -,0005 ,0001 ,0034 13,306
°_02 215.6#6 -.02 3.82 .3849 .0252 ,O$TT -,0008 ,0_01 ,0033 15,248
.402 215,830 -.02 5.01 .4755 .0E99 ,0297 -,0006 ,0000 e0030 15,919
.402 216,018 -.02 6,20 ,5617 ,0355 o0427 -,0012 ,0_01 ,OOZO 15,822
._01 214.815 -.02 7._0 .8_74 ,0_23 ,056Z -,0010 ,0001 ,003i 15,300
.402 215.8_ .,o2 8.58 ,7309 ,0501 ,0695 -,001Z ,0001 ,0031 1_.567
.#01 215,206 -.OZ 9.76 ,80_3 ,058_ ,08Z8 -,001_ ,0001 ,0029 13,718
.402 215,793 -,02 10,85 .8577 .0677 ,09_9 -.0015 ,0001 ,0030 12,673
._02 216,135 ..02 11.9_ ,8867 .0785 .1023 -.001_ ,0001 .0031 11.289
._02 216,027 -,02 .16 ,101_ .0182 -.0173 ".0003 *0000 ,0035 5e§7_

BODY _xlS COEFFICIENTs

_ACH o BETA ALPHA CNF CAF CPH CHN _GYM GSF

.,_02 ;_16.Z13 -.0;_ o17 • 102'_ ,0179 -,0171 ,., 0003 .0000 .0033
,401 _1_,665 -.02 -5,61 -,3528 -,0055 -, 0678 ,0003 -+000_ ,004_
t_03 218.606 .,02 .#,48 .,Z643 ,0038 -,0583 ,0003 ._cO003 ,00_3
,_.01 215.Z98 -,02 -3.37 -,1771 ,0108 -, 0484 ,0003 -!0003 ,O04Z
,_.02 Z16.Z_Z -.OZ -_*2Z -, 08_8 ,0158 -,0383 ,0001 -o0001 ,0038
,_.OZ 216,309 -*02 -1.0# ,0071 *0181 °.Og80 .*0001 "'_0000 *003§
,_0_ 215,8_0 -,0_ ,17 ,102Z ,0178 -,0173 .,000_ ,0000 ,0035
,402 215,930 -,02 1,38 ,197_ *01_8 -,0058 .,0005 _.0000 .0033
• 402 215,7_1 -,OZ 2,57 .Z898 ,0087 ,0055 .*0005 _,0001 *0034
,_0_ _15,8_6 -,02 3,8Z ,3857 -,0004 ,0177 .,0008 _0000 ,0033
._0_ _15,830 -,02 5,01 °_76Z -,0118 ,0297 .,0006 .,0000 ,0030
._02 _16,018 -,0_ 6,20 .56_L -,0_53 ,0_27 .,001_ -_0001 ,0029
+_.01 Z14.815 -,02 7.40 ,6_7Z -, 0_,1_, .056; _ ..0010 -,,0000 *0031
.#02 215.8_ -,0_ 8,58 ,7300 -,0595 .0695 .,0012 ",+0001 ,0031
.401 Z15,ZO& -,02 9,76 ,8023 -,0785 .08_8 .,001_ -_,0001 .OOB9
._02 Z15,793 -,02 10,85 ,85_7 -,09_9 .09_9 o,0015 -_,0001 ,0030
,,_02 _16,]35 -,02 11,9 _, .8833 -, 106q, ,10E3 ..0013 -.000_ ,0031
,_02 216.027 .,02 .16 ,1_15 c0179 -,0173 .,0003 ,0000 ,0035

++
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_tQ NASA_L _ 7XIO•FT TUNNELS _ NASA PRELIMINARY ot_

_)-_,_._)_ _ E _ A I 3 . Y R I N T E R V A L S , U E C L A S S Z F ' E D A F T E R Z 2 Y R S

._L;: _ _ .: : _ "C:_- •
HIGH SPEEd) TU_&_EL lES| 7BB HUN 18 BALANCE 731 09/15167

STABXLITY AXIS CoEFFICIE_T5

_ACH Q dETA AL_HA CL. CD CPM CRH GYM CSF LID

.60A 425,335 -.04 .46 ,1295 .0166 -,0154 -,000_ ,0001 .0031 6e9_5

.603 425,027 --.04 -5.15 -,3435 .0303 -,0711 ,0002 -,0004 +004_ -11,320

.604 426.1_7 -._!4 -3.90 -.2413 ,0245 -,0588 -.0000 -,0003 ,00_1 _9,869

.603 425.198 -.04 -2.53 -.12_7 .020Z -,0_56 -,000_ -,0002 ,00_1 -6,175

.603 425.013 -.04 -1.15 -,0077 .O183 -,03ZO -,000_ -,oQ0! ,0035 -_4z2

.603 425.003 -.0_ ,46 ,1307 .0186 -,0153 -,0005 ,0000 ,003! Te013

.603 425,156 -.04 1,89 .2503 .0210 -,0002 -,0006 ,0001 ,O02B II.9_6

.603 424.565 -,04 3,35 ,37_8 .025Z ,0165 -,0006 ,0001 e0027 1_,859

.604 425.227 -.03 _.80 ,_962 .0315 ,0349 -,O00B ,000 _ ,0024 15,754

.603 426.326 -.03 6,1B ,6027 .0393 ,0537 -,0021 ,O00d ,0022 15,35#

.603 425,179 -.03 7.61 ,7259 ,0501 ,0756 -.0020 .0003 .0023 i_,492

.605 426.500 -.04 ._6 ,131_ ,01_? -oO15Z -,0004 ,0001 _0032 7,000

BODY AXIS COEFFICIENT_

_ACH Q BETA ALPHA CNF CAF CPN CRM GYH CSF

.604 _25o338 -,04 ,46 ,1296 .0176 -,0154 .,000_ ,0000 ,0031

603 _5,027 -,0_ -5.15 -,344_ -,0006 -,0711 ,O00Z -_000_ ,00_
60_ _26,147 -,0_ ._,90 ..242_ ,0080 .,OSBB .,0000 .,0003 ,00_1
603 _25,198 -,0_ -_,53 -,125_ ,0147 -,0_56 .,0004 -_0002 ,00_1
603 _25.013 -.0_ -1,15 -.00_1 ,oIBZ -,0320 _,0004 -_0001 ,0035
603 _25.003 -,0_ ,46 ,130B ,0176 -,0153 .,0005 _0000 ,0031
603 _2_.156 -,0_ 1.89 .25o8 ,0127 -,000_ .,0006 _0000 ,00_8
603 _.565 -.0_ 3.35 .3755 ,0033 ,0165 ..0006 .0001 ,00_7
604 _25.227 -,03 4,80 ._970 -,0101 ,03_9 .,0008 _0001 ,002_
603 42_.326 -,03 6,1_ .b033 -,0258 .0537 .,O02Z _0000 ,0022
603 _5,179 -°03 7,61 °7259 -,0_65 ,0756 .,0021 *0000 ,00_3
605 _26.500 -,0_ .46 .131_ .017T -,015_ _.000¢ _0001 ,0032

C _ °'_ 7 x 10 F T TUNNELS e e ¢. NASA
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__* 7XlO FT IUNNEL5 #** NASA PRELIMINARY 0.*NASA

B R h U P 4 _b (_w ,d_ W A I) E D A | 3 - Y R I N I E R V A L _ , U E C L A S S I F i E D A F T E H I Z Y R $

HI@H 5P_Eq TUHN_L TESI 7HB RUN 1_ UALANC_ 731 09/15167

STABILITY AXIS COEFFICIE..I5

MACH (_ _ETA ALPHA CL CD CPH CHM CYM CSF L/D

.708 535.985 -.05 .81 .17Z0 .0209 -.0119 -.0009 .0001 ,002_ 8,229
.TO8 535.841 -.(,b -3,2_ -,1746 .031_ -,05_5 -.0006 -,OnOZ ,00@5 .5,_91
.707 535.337 ...15 -_.b7 -.1310 .027_ -.0492 -.0004 -0000_ ,0040 -_,772
.708 535.8_2 -.05 -1,93 -.0723 .OZ_l -.0422 " -.0006 -,0001 ,0031 -3,005
.707 53_.18_ -.05 -1.15 -.00_7 ,021_ -,03_1 -.000_ -,0000 ,0033 -,2|9
.708 53_.780 -.05 -.31 .0700 .0203 -.0249 -,0009 ,0000 ,0030 3,451
.707 53_.357 -.05 ._2 .1738 ,020b -.0115 -,O00B ,0_01 ,0028 _,3_1
.707 535.107 -.04 1.57 .2430 .022Z -,0025 -.000_ ,0001 ,0027 10,9_3
.707 534.713 -.04 2.45 .32T_ .0_53 ,0076 -.0011 ,000_ ,0023 12o947
.706 534.515 ..04 3.28 .4117 ,0304 .0163 -.0010 .0002 ,OOZ_ 13,526
.707 534.b12 -°04 _.03 ,4723 ,0369 .0241 -,000_ .On03 ,0022 1Z_808
.707 534.981 ..04 4.68 .49_9 .0_25 ,0321 -..0008 ,O00Z ,0022 11,6_3
.707 535.436 -.05 ._1 .171_ .020_ -,0116 -.0009 ,0001 ,00_7 8,25_

800Y _XlS COEFFICIENTS

_ACH Q BETA ALPHA CNF CAF CPH CRH CYM CSF

• 708 535,985 -,05 ,81 ,172_ ,0185 -,0119 .,0009 ,0001 *O0_B

,708 535.841 -,06 -3,29 -.1761 ,0217 ",05_5 .,0006 ",000_ *00_5
,To7 535,337 -,05 -_,67 -,1321 ,0213 -,O_gZ .,000_ -_0001 *00_0
,7_8 535,882 -,05 -1,93 -,0731 ,0216 -,0_22 .,0006 -o0001 ,0037
,707 535,188 -.05 -1,15 -.0051 ,021_ -.03_1 .,0008 -_0000 *0033
,708 5_5,780 -,05 -,31 .0699 ,0207 -.0Z49 .,0009 _0000 *0030
,707 535.357 -,05 ,82 ,1741 ,018_ -,0115 .,0008 oO001 ,0028
,707 535.107 -,0_ 1,57 .2_35 ,0155 -,0025 .,0009 _0001 ,00_7
,707 534,713 -,0_ 2,45 .3285 ,0113 ,0076 .,0011 ,0001 ,0023
,706 534.515 -.0_ 3,2H ._127 .0068 ,0163 .,0010 ,000_ ,00_
,7_7 534,612 -,0_ _,03 ._736 ,0036 ,02_I .,0008 ,0002 ,002_
• 707 534,981 -,04 _,68 ._966 ,00_0 ,03_1 .,0008 _000_ e0022
,7_7 535,_36 -,05 .81 ,1720 ,018_ -,0116 .,0009 *0601 _00_7

_L 10 F T TUNNELS * '_',* N A $ A_



e¢_ 'JASA __#_ "(X]O FT TUNNELb _e_ NASA PRELIMINARY Bee

G R h U P _ - U ()w,_6 R A_E_ A I 3 - Y q I N T E R V A L _ , O £ C L w S b I F I E D AFTER I 2 y R S

HIGH SPEEc" TU,q,_EL TEST TUB RUN 20 BALANCE 731 09/15/67

STABILITY AXIS COEFFICIE_LIS

/

_ACH Q HETA ALPHA CL " CU CPN CRM CYH CSF LID

.199 57,831 -.00 ,11 ,0101 ,0231 .1117 -,0010 .O0_U -,0007 .425

.199 57.5_1 -,00 -5,1_ -,44_1 _.0390 .1489 -.000_ .000( -.0009 -11.380

.199 57.540 -,00 -_.09 -,3526 .033_ ,I_13 -,0012 ,000_ -,0008 -10.4_4

.199 57.439 ..00 -3,06 -,2627 ,029b ,134T -,0010 o0010 -,000_ -6.875

.199 57.537 -.00 -2.01 -o176_ .0267 .1276 -.0013 .O01O -.0010 -6.612

.199 57.536 -,_0 -,95 -.0797 ,0246 ,|193 -,0007 ,O01O -,0009 -3.243

.199 57.535 -.00 .10 .0113 .0237 .1116 -.0007 .0_10 -.000_ .477

.199 57.533 -.00 1.17 .1000 .0236 .1_56 -.0011 .0010 -.0009 _.232

.199 57.533 ..00 2.2_ .19_5 ._250 .0967 -.000_ .0011 -.0011 7.792

.199 57,631 -.00 3.32 ,28_6 ,027_ ,0896 -,0011 ,001_ -,O00b 10.606
.199 57.729 -.00 _.3_ .3766 .0302 .0820 -.0010 .0_11 -.001_ 12._64

.199 57.728 -.00 5._5 ._620 .03_2 .U762 -.0011 o0_1_ -.0009 13.51b

.199 57.530 -.00 b.54 .5505 ,0395 .0690 -.0014 .Onll .0000 13.928

.199 57.729 ..(}0 (.64' .63_0 .U_64 .0614 -.0018 .O01U .O00b 13.760

.199 57.72V -.ul _.7_ .?lbl .0531 .053_ -.0020 .0_11 .0009 13.528

.199 57.632 ..o0 9.75 .797_ .081_ .0445 -.0019 .O01U .00U7 12.967

.199 57.537 -°01 lOoBb ._732 .u709 .03_3 -.0019 .0010 .001_ 12.3_

.199 57.343 -.01 11.89 .9302 .0/93 oO_ZO -.0015 .0,11 .0008 11.725

.199 57.552 -.{II i_.97 .990_ .09_0 .0027 -.0013 .0011 .0015 I0.76B

.198 57.270 -.01 I_.01 1.0401 .I06_ -.0_25 -.0012 .0013 .0016 9.776

.199 B7.633 .°nl .i0 .OOW3 .0_3_ .11_4 -.0011 .0oi0 .000_ .16_

BODY AXIS COEFFICIENT5

KACH Q BETA ALPHA CNF CAF CPH GHM GYM CSF

.199 57.B31 -.00 .11 .0101 .0a37 .1117 ..0010 .0010 -.0007

.199 57.541 -.00 -5.1_ -._457 -.0009 .14B9 ..0007 _0008 -.0009

.199 57.5_0 -.OO -4.09 -.35_0 .008_ .1413 ..0011 _0010 -,0008

.199 57.439 -.00 -3.06 -._639 .0155 .1347 ..0010 _0011 _.0009

,199 57,537 -,00 -2,01 -,1776 ,0205 ,la?6 .,0013 _0011 -,00_0
.199 57.536 -.00 -.95 -.0800 .0232 .I193 ..0006 _0010 -.0009

.199 57.535 -.00 .I0 .0113 .0237 .I118 ..0007 _0010 -,0007

.199 57°533 -.00 1.17 .1004 .0216 .I056 .o0012 .0010 -.0009

.199 57.533 -.00 Z.24 .1953 .0173 .0967 ..UO09 .0010 -.0011

.199 57.631 -.00 3.32 .289b .0104 .0896 ..0012 _0010 -.0006

.199 _7.7_9 -.00 _.38 .3_77 .00_4 .OBaO -.UOIO _0010 -.00_

.199 57.7_8 -.00 5.45 .4630 -.0098 .076a .°0012 _0010 _.0009

.199 57.630 -.00 6.54 .5513 -.0_3_ .0690 ..0015 _0009 .0000

.199 R7.7_9 -.00 7.6_ .6393 -.0389 .061_ ..0019 £0008 .0006

.199 57.7_9 -.01 8.70 .7176 -.0561 .0536 ..0021 oO008 .0009

.199 57.63_ -.00 9.75 .T959 -.07_5 .04_5 ,,00_0 _0007 ,O00T

.199 57.537 -.0_ I0.86 .B7O5 -.0948 .03_3 ..00_i _0007 .00_6

.199 57.343 -.01 II.89 .9_6_ -.I139 .0220 ..0016 _0008 ,O00B

.199 57.552 -.01 I_.97 .9863 -.13_6 .0027 ..0015 _0008 .00_5

.198 57._70 -.01 I_.01 1.03_2 -.I_8_ -.0225 ..0015 _0009 ,00_6
,199 57.633 -._1 .10 .004_ .0234 .112_ ..0011 _0010 .0001

==,_C 0 N F I 0 E N I-..L-4L_L _ '_' .=. 7,,{10 .'- '



_ _ "_' '_,}A _ _ _ _ _ I]__ _ ¢''_,.. ( _)_--I_ F T I U N N E L _ "J-'_"'_" NASA p k E L I M I N A R Y e _ .

G R n U P 4 - U r,w "_{_ _ A U E u A 1 3 - Y "._ I N I E _ V A L. R ,p L)_.Ct. AS,_ [ F (ED A F T E H i 2 y R S

HIGH SPFE{_ TUNNEL IEsT 7H8 RdN _L _ALANC_ T31 . 09115167

STABILITY AXIS CQEFFICIEr_T5

HACH Q _ETA AL_HA CL C_ CPM CRM CYM CSF L/D

.402 21_.BBO -.I_2 .25 .0217 .02_0 .1134 -,0010 .0011 -.O01Z .987

.401 _1_.702 -.hi -5.5Z -.49_6 .04n5 .153_ -.0011 .OnOB -.0009 -12,222

.402 216.462 -._1 -4.4(_ -.3915 .03_0 .1453 -.0011 .000_ -.0009 -11.514

.402 216.454 -._2 -3.2_ -.2936 .0290 o1383 -.0013 .001_ -.OOI1 -10.1_1

._03 216.634 -.()2 -Z.13 -.1_04 .0253 .1301 -.001_ .0011 -.0010 -7.B_

.40_ 216.011 -.0_ -.�B -.o_9_ .02_ .1219 -.0016 .Onll -.0007 -3.895

._0_ 215.695 -.o2 .1_ .o165 .u220 .1138 -.0012 .0011 -.0010 .7_B

.402 216.2_ -._)2 1.38 .1237 .022_ .1_54 -.000_ .001_ -.0011 5.533

._02 216.151 -.02 2°60 .23_9 .02_1 .0969 -.oooB .O01Z -.001 _ 9.652

.402 215.775 -.02 3.8_ .3647 .027b .0889 -.0011 oO_IZ -.0014 12.510

.402 215.680 -.ol S.nS ._4_ .03_Z .0_20 -.0015 .O01d -.0016 13.832
.402 216o1_4 -._1 6.2_ .54b_ .0380 .0753 -.0020 .0012 -.001 _ 1_.338
._02 215.773 -.01 (.41 .b4_4 .0_5_ .0681 -.001_ .001_ -.001_ 14.2_4
.402 215.591 -.Pl _.6Z • .73_8 .0538 .0603 -.0019 .001Z -.0012 13.756
.402 215.692 -.()1 _.7b °8_63 .0630 .0514 -.0018 .O01Z -.0010 13.106
._02 215.T1_ -oOI 10._5 °8929 .0T32 .0387 -.0020 .001_ -_0010 1_.197
.401 215.500 -°01 11.g3 .9385 .0_60 o0189 -.00_1 .Oql_ -,0007 10.918
°#02 216.43_ ..02 .24 .0198 .0220 .1137 -.0010 tOqll -tOOl_ .901

800Y AXIS COEFFICIENTs

MACH Q BETA ALPHA CNF CAF CPM CRM CyM CSF

.402 215.880 -.02 .25 .0218 .0219 .1134 ..0010 Q0011 -,0012

.401 214.702 -.01 -5.5_ -. _.960 -.0073 .153_ ..0010 .0009 -_0009

.402 216.462 -.01 -...40 -.3929 .0039 .1_.53 ..0010 .0009 -.0009

.40_ ; I_._.b_ • -.02 -3.28 -._94t_ .0122 .1383 ..0012 *-0011 "*0011

.403 ;_16.63_+ -.0 ;_ -;_* 13 -. 1_1_ .0182 .1301 .o0014 *-0011 -.0010

.40_ 216.071 -.02 -.98 -.0_97 .0214 .1219 ..0016 *0011 -.0009

.402 215.895 -.0;' .ig .OlBb .0219 .1138 ..0012 *-0011 ".0010

.6.0 ? _16.;_A8 -.0 ? 1.3_ .1;_4 '<?. ..019 gt .1054 ..0009 tO011 -.0011

.402 Zlfi.151 -.OZ _.60. .Z33_ .0136 .0969 ..0009 *-0011 -e001_

._.02 P..15.775 -.02 3._g .3_5? ._041 .0889 ...0011 *_0011 -.0014

.402 ;_15.6_0 -.01 5.05 .#4_e -.0071 .08_0 ..0016 ,0011 -.0016

._.02 21_.1_+ -.01 6.2_ .5_.59 -.0215 .0753 ..OOZ1 .00!0 -.001 _,

.6.02 215o773 -.01 7.41 .6_+2b -.0380 .06_1 ..0020 *_0010 "_001_

.40_ -_lS.Sgl -.01 _.6_ °7393 -. 0576 .0603 ..0021 fO009 ".0012
,4,02 215.6_2 --01 g,76 , ,82_,7 -,07TB .051 _, -,OOZO .0009 ".0010
._02 215.71_ -.01 10.B5 ._903 -.0961 .038T .._)OZZ .0009 ".0010
._.01 Z15".5_0 -.01 11.g3 .g35b -. 1098 .0169 ..OOZ3 .0008 -.0007
.402 "_l_._.38 -.n2 .2 _, .0199" .0219 .1137 ..0010 .0011 -.0010

"_ o ( X 10 F T T U N N F &. S ¢' '_'_ N A $ . e



e_ "IASA _ 7X[O FI IUNNEL_ _ NASA PRELIMINARY _e

E.R n-lJ H.._ - r A D E U _ T _ - Y _ I N ] E R V A L S , 0 E._.L-A S S I F I £ D A F T E R I _ Y R _

TU_W C ES./. 8B NUi_ _2 _ALA_WG_ 731 09/15/$7

_ACH Q _ETA ALPHA CL C0 CPM C_H CY_ CSF L/O

.603 42_,268 -.03 ,58 ,056_ .022_ ,1182 -,O01S ,Ool_ -,0014 _,_95

°605 42_,705 .,03 -_o91 -o_65_ ,03_9 .153_ -,0007. ,O00d -,000_ -11,67_
°604 _6,17_ -._3 -3,65 -o3_37 ,u3_ ,14b0 -,0007 ,OnO_ -,00_ -lg,bbO

.605 _6,_5_ -.03 -.95 -.o_97 ,O_3b ,1_87 -.0018 .00_1 -.001_ -3,806

.603 425.187 -.03 .S_ .05b_ .022b .}182 -.001_ -0_I_ -,00_5 _,_99

.603 425.092 -.03 2.0_ .19_5 ,0_40 .i089 -.0013 ,Oql_ -,0016 _,2TT

.60_ _S°_I_ -.03 3.4_ .3311 ,O_TS ,I015 -.001_ ,001_ -,0017 _,919

.604 _25.654 -.U3 _.B8 .4662 ,0340 ,0948 -,0017 ,0013 -,0018 13,705

.60_ _.577 -._2 6.25 .58_5 .0_21 ,OB91 -,0030 ,0_I_ -,001_ 13,985

BODY AXlS COEFFICIENIS

MACH Q BETA ALPHA CNF CAF CPM CRM CYM CSF

.603 _.26_ -.03 .58 ,0565 .0220 ,1_82 ..0015 .0012 -.0014

.605 _6.705 -,03 -_,91 .,4669 -,0001 ,_53_ .,0007 _0008 -,000_

.60_ _6.174 -.03 -3.65 -.3_50 ,0_03 ._60 .,0007 _0010. -,00_I

.60_ _6.066 -,03 -2,3_ -.ZlgO ,OIBO .%3T_ .,0013 _00_I -eO0_

.603 _25.187 -.03 ,58 ,056b ,0220 ,I18_ .,0014 ,001_ -,0015

.60_ _2S.65_ -.03 W.88 ._673 -,O05T ,09_B .,O01B ,001_ -cO018
,604 _25.577 -,0_ 6,25 ,5d95 -.02_2 ,0891 .,0031 _0009 -.001¢

.603 4_.B47 -,0_ 7,59 ,70_7 -,0_13 ,08_8 .,0032 _0008 -,001_

.60_ 4_5._35 -,03 .58 ,0561 ,O_ZO ,118_ .,0014 ,001_ -,0013
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e _ _ _ A S A 7 X I() F T I U N N E L 5 e _ _ N A S A P H E L I M I N A R Y _ _ _

GROUP a - UK_w,_GRADEu AT 3-YR INTERVAL¢, DECLASSIFIED AFTER 12 YRS

HIGH SPEE) TUN,WEL TEST 7u8 R,J,'_ _3 _ALANCE 731 09/15/67

STABILITY AAIS COEFFICIENTS

HACH Q HETA ALPHA CL CD CPK CHH CY_ CSF L/D

.707 53_.066 -.04 .99 ,IOU9 ,024_ ,1208 -,0017". ,0009 -,O00b 4;401

,707 535.21_ -.03 -2.95 -,2645 .037_ .1_80 -,0007 ,0005 ,0004 -6m993
.708 535,75_ -,0_ -2.32 -.2[13 .u335 ,1419 -,0007 ,OnO0 ,0005 -6,313
.708 53_,669 -.q_ -1.59 -.lAST o0293 ,1360 -,0011 ,OnOb ,0001 .4,93_
°708 535.917 -.)4 -,_3 -,0763 ,0260 ,1316 -,0015 ,O_U! ,0003 .2,86#
.707 534,850 -.04 -,OB -,001_ ,0251 ,1270 -,O01e ,OoO_ -,O00Z -,076
.707 534.596 -._4 1,00 .1123 o02A_" ,1205 -,0015 ,ONIO -,0007 _,533
.708 535,451 -.o4 1,T7 .194T ,0_5_ ,1169 -,0014 ,OnlO -,0006 7,511
.708 535,455 -°04 _.63 ,2873 ,0_9 ,ll_B -,OO_B ,00_1 -,0011 9,95_

.708 53_.346 -,o3 3._ .3762 .03_ ,lnT7 -,0018 ,0Q12 -,0015 10,948

.707 53a.87[ -.03 _.17 .6355 .0400 .IO_Z -,0016 ,O_IZ -,001_ 10,89Z
.707 53_,760 -.03 _.79 .464_ ,0_55 .0945 -,0015 ,O01E -,0015 10.206
.70B 535.855 -.04 ,97 ,_098 ,0249 .1205 -_0016 ,0010 -,0009 _,405

_OOY _xlS COEFFICIENTS

_-ACH Q BETA ALPHA CNF CAF CPM CRM CYM CSF

,707 5_5,066 -,0_ ,99 ,1093 ,0229 ,1_08 ..0017 _0009 -.0006

.TO7 535,_1B -,03 -_,95 -,2661 ,02_ ,1_80 .,0007 _0006 tO00_
.708 535,T58 -,0_ -2.32 -,212_ ,0269 ,1_19 .,0007 _0006 . .0005
,706 535.669 -,0_ -1.59 -,145_ ,0253 ,1360 .,0010 !0007 .0007
,708 535,917 -,0_ ",83 -,0757 ,0255 ,1316 ..0015 _0007 ,0003
,707 534,850 -,0_ -,08 -,0019 ,0251 ,1270 .,0016 _O00B ".0002
,707 534,596 ",0_ 1,00 ,1127 ,02Z8 ,1208 ..0015 _0010 "_0007
,TOB 535,_51 -,0_ 1.77 ,195_ ,0199 ,1167 .,0014 _0010 -.0008
,708 535,455 -,0_ 2.63 ,28B_ ,0157 .112_ .,0018 _0010 ",0011
,708 535,346 ",03 3,_8 ,3775 ,0115 ,1077 .,0019 _0011 -,0015
.T07 53_.871 -,03 _,IT .437Z ,OOBZ .102Z .,0017 _0011 -,0016
,707 534.760 -,03 _,79 ,4664 ,0066 ,09_5 .,0016 ,0011 -.0015
,708 535.855 -,04 .97 .IIOZ .0231 ,1205 .,0016 _0010 -.0009

_ 7 X I0 F T TUNNELS eee NASA



*** _JASA _*** rAlO FT TUNNELS *** NASA PRELIMINARY **_

G R n U P 4 "_-- 0 c_ w _ _ R _ _ E U _ i 3 - Y _ [ N T E R V A L S , 0 _ C L A S $ I F i E D A F T E R I 2 y R S

_TABILITY AXIS COEFFICIE_,[S

MACH _ ,_ETA ALPHA CL " CD CPE CRH CYq CSF LID

.201 5_.620 -.00 .05 ,0424 ,02_4 ,0495 -.0003 ,0003 ,OOZ2 1,894

.200 5_.032 ..u0 -5.13 .,4112 ,0355 .0889 -o000_ ,0n0_ ,00£_ .11.599
.200 5_.426 -.00 -_.OB -.3171 ,0305 ,0807 -,0005 .O00J ,0010 -10,¢01
.200 58.326 -.O0 -3.04 -.2274 .0270 .0725 ".O00S .0o03 ,0016 -8,4_3
.201 58,523 -.00 -_.00 -.1323 .024E .0638 -.000_ .0_03 ,00_ -5._60
.200 58.225 -.00 -.g5 -.0439 ,022_ .0566 -.0001 ,0003 .001Z -1,919
.201 5_.521 -,00 .04 .0413 .0223 .0_91 -,0003 .0003 ,0018 1,8_9
.201 5_,61_ -o00 1.18 .1407 ,022_ .040u -.0003 .0_03 ,0012 _,145
.200 5_,321 ..()_ _.25 .Z3Z_ ,0_ .0331 -.0005 .000_ ,0014 9,5_0
.200 5_.320 -.00 3.33 ,3257 .0272 ,0_02 -o0007 ,000_ ,0000 11,971
.200 5_,310 -.o0 _._0 ._lbO ,030o .0195 -,0007 ,000_ .001_ 13,474
.200 5_.220 -o0O 5.47 ,5o22 ,0351 t0124 -,O00b ,000_ ,O01b I_,291
°200 58.120 -,00 6°5b ,5937 ,0_i0 ,005_ -,0010 ,000_ ,001_ 14,489
.200 5_.220 -.00 7.55 .5777 ,0_79 -.0_20 -.001_ o000_ ,0017 1_,1_9
.20n 5_.222 -.00 8.72 .75_3 ,055_ -,0110 -,0016 ,0003 .0025 13,595
.200 5_._26 -.00 9.7_ ._373 .06_3 -,0200 -,0015 ,000_ ,0020 13,032
.200 57,931 -.00 lO,B7 ,90t0 ,0737 -,0]0_ -,0017 ,000_ ,002_ IZ,311
.199 57°738 -.00 ii.91 ,9662 ,O_3_ -,0_32 -,001_ ,0005 ,0020 11,593

.199 57o_52 -,01 13°00 1,0287 ,0967 --,0621 --,0010 eO00_ ,002_ 10,64_

.201 5_.557 -.01 I_.01 1.0815 .1121 -,0861 -,0009 .0_0b ,0023 9,647
.200 5_.125 ..o0 .05 .0_16 ,0222 .0_9_ .,0001 .0003 .0011 1,87Z

BODY AXIS COEFFICIENTs

HACH _ BETA ALPha CNF CAF CPM CRM CYM CSF

• Z01 5_,620 -,00 ,05 ,0424 ,0223 ,0495 =t0003 10003 ,0022

.200 _A.032 "*00 -5-13 -,_126 -,0015 ,0889 ..000_ _000E *001_
,200 58.426 -.00 -_*08 -,3184 .0078 .0B0? .,000_ _0003 ,0010
• 200 5_.326 -.00 -3,0_ -,2285 ,_1_9 .07_5 .*0005 _0003 ,0016
• 201 5_,523 -,00 -2,00 -,1330 ,_196 ,0638 .,000_ _0003 ,001_
,200 58.225 -.00 -.95 -.O_4Z ,O_Z1 ,0566 .,0001 _0003 ,001_
,201 5_,521 -,00 ,04 .0_13 ,0223 .0_91 .,0003 ,0003 ,0018
,201 5_,619 -,00 1,1_ .1_11 ,0_00 ,0_08 .,0003 _0003 ,0012
.200 5_.321 -.00 _.25 ,2331 ,0153 ,0331 ..0006 ,0003 ,0014
,200 5H.320 -,00 3.33 ,3267 ,0082 ,0262 ..0007 ,0003 ,0008
,200 5R,31_ -,00 _,40 ._167 -,nO11 .0195 .,0007 ,0003 .0010
.200 5_.220 -,00 5._7 ,5031 -.olEg ,012_ .,0006 ,0003 .0016
.200 58.120 -.00 0.56 ,594_ -,0E71 ,005_ .,0010 ,000E ,0018
• 200 _8-220 -,00 7.65 ,677_ -,0627 -,00_0 .,0018 ,0001 ,00|7
.200 5R._22 -.00 _,TE .7577 -,0597 -,0110 .,0016 ,0001 ,0026
,200 $8,026 -.00 9,7_ .8357 -.07_9 -.0Z00 ..0015 _0002 .00_6
,200 87.931 -.00 10.87 ,9061 -,0986 -,0302 ..0017 ,0001 .0028
,199 57.738 -,00 11.91 ,9641 -,1179 -,063Z .,0013 ,O00E ,0020
.199 57._52 -,01 13.0u 1,023_ -,1370 -,06_1 ..0011 ,000_ ,00_6
.201 58,557 -,01 1_.ol 1.0757 -,1529 -,0861 .,0010 ,0006 ,0023
.200 58.125 -,00 ,05 ,0_16 ,022Z .0_9_ .,0001 _0003 ,0011

7 X 10 F T T U N N E L 5 N A S A -: _ -'- _ ¢.'e



_e _ASA __ IAlO F[ [UNNEL5 _ NASA PHKLIHINARY _

GRouP 4 " U(,w_W_RAUEU AI 3-YH INTE_VALq, UECLASSIFIED AF EH 12 YRS

HIGH SPEE_ TUNNFL [ES! 7_8 HUN _S _ALANCE 731 09/1S/67

_TAbILXIY AXIS CoEFFICIE_)TS

M_CH 0 _ETA ALPHA CL CO CPN CRM CY_ CSF L/D

.402 21_,773 -,02 ,14 ,0498 .0206 .0505 -,000_ ,0003 .O01b 2,413

.402 215,801 -.01 -5,5_ -,456_ ,036_ ,0919 -,OOu5 .0001 ,0019 -12.527

.402 218,350 -.OZ -4,43 -.3596 ,030b ,0846 -,0006 ,OoO_ .0021 -11.759

.402 21_,251 -.02 -3,29 -,Z568 =0_60 ,0756 -,000_ ,0002 ,0017 -9,883

.402 216,246 -.02 -2,18 -.1551 ,0229 ,0669 -,O00B ,0_02 ,0017 -6=778

.402 215.870 -.02 -._9 -.0531 .U_IO ,058b -,0009 ,OqO2 .0017 -2=525

.402 215,867 -.01 ,15 ,0523 ,020b ,0503 -,0001 ,0O0J =0010 2.537

.402 215,862 -.02 1,37 ,16o6 ,o_15 .0415 -,000_ ,0003 =0015 7,477

.402 216.044 -.01 2.60 .2694 .023_ .0334 -.0005 .0004 =O01Z 11.300

.402 215.763 -.01 3.85 ,3786 ,0_/_ ,0254 -,0011 ,OhO_ ,0011 13,635
,402 215,853 -.01 b,OJ ,_818 .03_ ,01_8 -,0010 .OnO_ ,0011 1_.700
.402 215.852 -,ol 0.22 ,58Z6 ,0391 ,0106 -,001_ ,000_ .001_ 1_.889
.402 216,133 -.ol 7.43 ,6HZ8 ,0471 ,0026 -,0014 .000_ *O01b 1_._80

.402 216,0_3 -,01 _,58" ,7768 ,0559 -,0053 -,0013 ,000_ ,0017 13,90_
.402 215,775 -.01 9,?b ,86_5 =0659 -,015_ -,0017 .0005 ,0016 13,109
._02 215.712 -.nl 10,83 ,926? o07_ -,0272 -,0019 ,OnOb *001_ 12,123

.402 215,869 -o01 ii,91 .971_ ,0895 -,0_90 -,0019 ,0905 ,0016 I0,8_5

.40_ _,960 -.01 .I_ ,0510 .0_06 =050_ -,0001 ,0_0_ *00_@ _.471

BOUY _XI$ COEFFICIENIS

_.ACM (_ BFTA ALPHA CNF CAF CPM CNM _CYM CSF

=_'02 215,773 ",02 ,14 •04.99 ,0205 ,0505 .,0004 _,0003 ,O01b

,.%0;';)].5,801 ",(%1 -5,5 _, -,_.57"/ -,0076 ,0919 .=0005 _cO001 =00}.0
, _,0 ;:' ;>16=350 -,0_ -_.._3 -.36o8 .0o27 ,08_,6 ..0006 .00o2 ,OOZl
,_,02 Z16.Z51 -,(,2 -3.29 -,2578 .0112 .0156 ..0009 ,0003 ,0017
.402 ;_16,246 -,02 -Z,16 -, 1559 ,0170 ,0669 .,0008 ?0003 ,0017
,402 ;'I5,870 -=0_ -,99 .. 053_+ ,0201 ,0586 .,0009 ,0003 ,0017
._,0_ Z15.867 -.01 ,15 .05_3 , (_205 .0503 .,0001 _.0003 ,0016
.402 _15.862 -,02 1.37 .1611 ,,') 176 ,0_15 .,0002 ,0003 ,0015
.402 Z16.04 _, -.01 P.8.O ._70Z .0116 .0334 ..000_ .000_, *0012
,402 ;'15,763 -,01 3.85 .3796 ,00_3 ,0;'54 ..0011 _'0003 .0011
,402 _15,853 -.o1 5.03 ,_27 -,0096 .017_ ..0010 ,_0003 ,0011
.40_ 215,85_ -.01 b,2Z ,5833 -. _2_,2 ,0106 ., 001_, *0002 *001_.
,402 ;_16,133 -,01 7,_.3 ,6827 -,0415 , (]0;_6 .,0015 _0002 *0016
,402 216,043 -,01 8.58 ,776Z -,0607 -,0053 ,,0013 ,_0002 ,0017
,402 215.775 -,01 '),78 ,862_ -.0815 -.015_ .,0017 ._0002 ,0016
,402 ?-15.712 -,01 10._3 ,9;_'.0 -.,'}989 -, 0272 ..0019 70001 ,0017
, _,.0;' 215,869 -,01 11,,91 .9688 -,11Z7 -.0_90 ..001.9 .0001 ,0016
,402 ;'15,960 -.01 ,1_' ,0511 ,0205 ,0503 .,UO01 ,000Z *0018

7 X 10 F T TUNNELS N A S A C



_e_ _JASA _* fX1(l FT T0_NEL_ _* NASA PRELIMINARy t_o

GRnUP A _GRAUEO AT 3=yw T_IE_VAL_, uECLA$SIFIED AFTER 12 yRS

HIBH %PF'61) _IUI_i_F_ _ "" TEST 7B_ HUW _6 _ALANC_ 131 09/154@7

" _TAbILLTY AXIS CqEFFICIE,,.T5

_hCH O _FTA ALPHA CL. CU CP_ CRM CY4 CSF L/D

.605 426.73n -.o3 .3A .07_2 ,0211 .0520 -,0008- ,OnOZ ,001_ 3,522

.60_ 426.329 -.02 -_.9_ -,_3_0 ,036_ ,089b .0001 -.0001 ,0023 -li,878

.604 4_5,629 -.a3 -3,73 -.3154 .0293 ,0810 -,0003 ,0000 ,0020 -10,76T

.605 426._6 -._3 -Z.38 -,1_5_ .02_Z ,0708 -,oooT ,onul ,0021 ,7,659

.60_ 42_o15_ -.()3 -i.(_ -,0626 ,0215 ,061e -.0009 ,OoOZ ,0022 _2,906

.604 _25.T32 -.v3 .3_ .07_5 ,0_Ii ,05_3 -,0007 ,OoU_ ,0019 3,441

.604 4_6,219 -.03 I,g6 ,_3_I .023_ ,0_]_ -,000_ .000_ ,001_ 9,9_7

.604 _.539 ..03 3.39 ,36_8 ,0275 ,034_ -,001_ ,000_ ,0011 13._79

.60A 425.7S2 -.03 _.81 .W978 .03Al ,0_71 -,0013 ,OoO_ .0010 14,598

.603 424.955 -.02 6.16 .6190 ,OA_5 ,0_07 -,00_6 ,OhO_ ,00_ I_,560

.60_ A_5.727 -.u2 7°52 ./392 .053f .0151 -,O0_T ,0004 ,0013 13,777

.Bo4 4_&,317 -.(_3 ,3_ °0?34 ,O_ll ,05_I -,OOOd ,OqO_ ,O01T 3,_81

BUOY AXIS COEFFICIENTR

_ACH u BETA ALPHA CNF CAF CPM C_M CYM CSF

.605 426,730 -,03 ,3_ .07_3 ,0206 ,0520 .,0008 ,0002 ,0018

,@0_ _6,3_9 -,0_ -%.9_ -o433_ -,0013 ,0896 ,0001 -,0001 ,0023

,60_ 4_5,6_9 -°03 -3.T3 -,3165 ,0087 ,08_0 .cO003 oO001 eO0_O

,60S _6,68_ -.03 -_,3B -,IH63 ,0_65 .0708 .,O00T _000_ ,00_
°604 _26,15B -,03 -i.0_ -,0630 ,0_04 ,0618 .,0009 ,000_ eO0_

.6_ _,T32 -,o3 ,3_ .07_0 ,0_06 .05_3 .,0007 ,0002 ,0019
,60_ _26,Z19 -,03 1,9b ._307 ,015Z ,0_17 .,0009 _0003 ,001_
,60_ 42_,539 -,03 3.39 ,3657 ,0059 ,03_2 .,0012 _0003 ,0011
,60_ _25, T_ -,03 A.81 ,_9B8 -,O07T ,0271 .,0014 _0003 ,0010
,603 _2_,955 -,0_ b, lb .hi98 -,0_4| .0_07 ,,00_ fO001 _001_
,60_ _25.7Z7 -,02 7,52 .73_b -,0435 ,01_1 .,002B _0001 ,0013
,bO_ _6.317 -,03 ,3_ ,0735 ,0206 ,05Z1 ,,0008 _OOOZ ,0017

*_ TAT0 FT TUNNELS _** NASA



_ ,_ASA ..... _ Y_IO FT TUNN_L_ _ NASA PH_LIMINARY o_

G R n U P 4 ) _) w _4 {_ _ _ u E u A ! 3 - Y _ 1 iw T E R V _ L ¢ t U _ C L A S S I F I E O AFTER 12 y R S

HIBH SPF_{_; TU._(_EL IES[ T_B RUN Z7 UALANC_ 731 .w .... 09/15/67

STABILITY AXIS Cr)EFFICIENTS

MFCH Q BETA ALPHA CL CD CPH CRM CY,4 CSF L/D

.70B 535,325 -,_)3 .57 .105Z ,0230 ,0536 -o0012 ,0n0J ,0014 4.569

.708 536,176 -.04 -3.{)_ -.2343 .035_ .0B07 -.0003 -.0000 .0027 -8.651
.708 536,165 -._ -2,_3 -,1Bl0 .030_ .0739 -.0003 ,0n01 ,002P -5,868
.708 535,924 -._4 -1,70 -,1171 ,0272 °0683 -,0009 .0001 ,0022 -_,312
.708 53_,784 ..{}4 -.99 -.0527 ,0249 ,0639 -,0010 ,0_0Z ,00Z3 -Z.117
.?0B 535,424 ..n4 -.19 .0260 ,0233 .05_ -o0010 ,0002 ,0017 1,120
,708 535,327 .°04 .56 ,1055 o0231 ,0535 -.0010 ,0_0J ,0016 _.571

.7_8 535.463 -.()3 l.b_ .2183 ,0_46 .0477 -.001Z ,0003 ,0013 8.869
.707 535,227 -.03 Z,46 .3056 ,027b ,044Z -.001b ,0n04 ,0010 1_,|12

.707 535.030 ..03 3,33 .3996 .0330 ,0389 -,0013 .OnOb .0007 12.106
.708 535,683 -.03 _,05 .4622 ,039b ,032Z -,0012 ,0005 ,0007 11.70Z
.708 535,555 -,03 4.b6 .4933 .044_ ,0_51 -.0009 ,0_05 ,0008 11,002

.TOB 535,7ZB -.04 .58 ._0_3 .0Z3Z .0537 -.0010 ,0n03 ,0017 _.6_7

BODY AXIS COEFFICIENTR

_,ACH U BETA ALPHA CNF CAF CPM CHM CYN CSF

.708 535.32b -,03 .57 ,105_ ,0220 ,0536 .,001_ ,0003 _001_

,7_8 536.176 -.0_ -3.04 -,Z358 .022T .0807 ..0003 _0000 _0027
,708 536,165 -.0_ -2,43 -,1_21 .0231 ,0739 .,0003 _00_1 e002&

,708 535.924 -.0# -1.70 -.1178 .0237 .0683 ..0009 _000_ ,0022
,708 535,78_ -_0_ -,99 -.0531 .OZ40 ,0639 ._0010 _O00Z ,OOZ3
,7_8 53_,_2_ -,0_ -*1_ .0_60 .0233 ,05_ .,0010 ,0002 ,O01T
,70_ 535,327 -,04 ,5b .1057 ,0_20 .0535 .,0011 ,0003 ,0016
,7n8 535,_63 -,03 1,6_ ,21_9 ,0183 .0477 .,0012 ,0003 ,0013

.7_7 53_.227 -.03 _.46 .3065 .0]_3 .0_E ..0016 t0003 .0010

.707 535.030 -,03 3.33 .4008 .0098 .0389 .,0013 .0004 .0007

.708 535,683 -,03 _,05 ,_37 ._068 ,03ZZ .,001Z ,000_ ,0007

.108 535.555 -.03 _,66 ._951 ,0046 .0251 .,0009 *000_ ,0008

.708 53_,728 -,0_ .5_ .ln8b ,0221 ,0537 ..0010 _0003 ,0017

C _ ? x 10 F T TUNNELS _ e _ NASA



**o NASA _ _ oo ?XIO FT TUNNFL5 *_ NA-SA PRELIMINARY *Q*

GRnUP _ - OOw,WGRAUEO AT 3.YR INTERVALS, OEG_ASSIFIED AFTER ]2 yRS

HI@H SPEED TUNNEL TFST 78B RUN _ _ALANC_ 731 09/_5/67

STABILITY AXIS G_EFFICIENTS

MACH Q 8ETA ALPHA CL CD CPM CRM CYM CSF LID

.201 5Ro8_7 -oOl .02 ,0135 ,0274 ,O_4T -,000_ ,0003 ,O03B ,_91

o201 58°737 .,00 -5.22 -._4_7 ,043b ,OB70 -,0005 ,OoOZ ,0030 -10,162
.201 58.538 -.O1 -_,19 -,35_5 ,038_ .0782 -.0006 .000_ ,0033 -9.176
.201 58,931 -.01 -3.15 -,2603 ,0339 ,0694 -.0006 .On03 ,0039 -7.689
.201 58.732 -.01 -Z,ll -,1699 ,030B ,0610 -.000_ *On03 ,003_ -5,51b
.201 58,928 -.Ol -1.06 -,0774 ,0285 ,052_ -.0002 .0003 ,0043 -2.715
._01 58,827 -.01 .01 .0135 .027_ ,04_6 .0001 ,0003 .O0_i .493
.202 5Q,02_ -.O1 1.07 .1052 .0Z73 .0367 -.0003 .000_ .O03b 3.85_
.202 59.121 -.hi 2.L_ ,19_9 ,028_ .0_87 -.0006 .0_04 .003_ 7.003
.201 58,82_ -.nl 3._3 °_933 ,0300 .0_17 -.0006 .000_ .00_3 9_58Z
.201 58,8_2 -.01 _.29 .3800 ,033b ,o1_1 -.0007 -000_ .0037 11.3_3
._01 58.7_2 -._I 5.3b ._6_4 .0375 ,OOB_ -,0009 .000_ .00_I I_._80
._01 58.7_2 -.01 6,_5 .56D8 ,0_32 -.0007 -.001_ .0003 .00_I Ig.99b
._01 58.822 -.01 7.53 .6_09 ,0_93 -.0080 -.0018 .On03 .0035 13.001
._01 58.822 -.01 B.60 ,T2_6 ,OS6b -.0173 -.0016 .OnO_ ,00_3 l_,80b
._01 58.725 -.01 9.67 ,8004 .ob4b -,0285 -.0017 .000_ .00_ IZ.385

.201 58.532 -.01 10.76 ,87_8 .07_3 -,0373 -.0016 .0005 .0036 11.778
._00 5_.339 -.01 11.80 .9315 ,0833 -.050B -,0013 .On05 .0036 11.183
._00 58.351 -.01 12.89 ,985T ,095_ -.0696 -.0013 .O00b .00_ 10,_91
._00 58.368 -.01 13,92 1.0391 .1110 -.09_Z -.0011 *0006 .0039 9.357
._01 5_,630 -.01 .03 ,01_ ,027_ ,0449 -.0001 .000_ ,0034 ._5_

BODY AXIS COEFFICIENTs

_ACH Q BETA ALPHA CNF CAF CPH CRM __YH CSF

.201 _.82T o,01 ,0 _' .0135 ,0;_7_ ,0_.7 .,000_. ;0003 ,0038

.201 58.737 -.00 -5.22 -._7 .0032 .0870 ..000_ .O00Z ,0030

.201 58.538 -.01 -_.19 -,35_3 .OIZ6 ,07_2 ..0006 .0003 .0033

.201 S_,931 -.01 -3.15 -.2617 .0195 .069_ .,0006 .0003 .0039
,_'01 SR.T3 ;_ -,01 -;_,11 -.1709 .0_45 .0610 .,0004 _,0003 ,0038
._01 58.928 -.01 -1.06 -,0779 .0_71 ,0524 ..000_ .0003 .0043
.201 58,827 -.01 .01 .0135 .0_7_ ,04_6 .0001 ;0003 .00_I
.20_ 59.02_ -.01 1.07 ,1057 .0_53 .0367 ,,. 0003 __000_' .0036
.20_ 59.121 ",01 _,1 _, .1998 .0210 .0_7 ..0006 "0003 .003_
.201 58.82_ -.01 3,_3 .E945 .01'_i .0_17 .,O00b .0003 .00_3
.201 58,82Z -,01 _.29 .3B13 .0051 .01_] ..0007 .0003 ,0037
.201 58,T2Z -,01 5.3b ._697 -.0064 .OOB_ .,0009 .0003 .00_1
.201 58,722 -,01 b.A5 .5619 -.OPOI -.0007 .,0014 _0002 .00_1
,201 S8o82_ -,01 1.53 .6_17 -.0350 -.0080 ..0018 .0001 ,0035
.201 58, 82Z -,01 d,60 ,7_ -, OSZ4 -.0173 ..0017 ,0001 .0043
.201 58.725 -.01 9.67 .T995 -.0706 -.0_65 ..O01T .0001 .O0_&

,201 _5_.532 ,-.01 10.76 .8729 -.0903 -. 0373 ..0017 .0002 .0036
.200"_'_339 -'" _--___0 .9_83 -.lOBB -,0508 ..0013 ;0003 .0036
• 200 58,351 -.01 _9 ,981b -, 1;)b'_ -. 0696 ..001_ pO003 * 00,_3
,200 58,368 -,01 13,92 1.034b -,1_.19 -, 094.2 .,0012 *0003 ,0039
• 201 58.630 -.01 .03 -012_ ,0_7_ .04_t9 -.0001 "000_ .003#

......I ;_ i0 F T T U N N F L _ _ A S A C _ *-_.._e,-



oeo _4ASA 7AIO FT TUNNKLS to_ NASA PRELIMINARY eoe

GR _UP 4 0 o w NGR _ OK U _ T . YH I N T ER V A L_ . oECLAS$ I F I ED AF TER 12 yRS

HIG_ _PEED TUNNEL T_ST 7_8 BUN 29 _ALANC_ 731 09/15/67

STABILITY AXIS COEFFICIE_JI$

MACH _ BETA ALPBA CL CO CP_ CRH CYM CSF LID

.402 215.818 -.03 .08 ,0165 ,025T ,0455 -,0002 ,0003 ,0040 ,641

.401 21_.837 -.03 -5.b7 -.5047 .0462 .0922 -.0006 .0@1 .0040 -10.913

.#03 216.686 -.03 -4.58 -04042 ,039; ,0833 -,0007 ,0001 ,0043 -10,254

.403 216.678 -.03 .3._5 o._999 .0340 .0736 o.0009 .OnO_ .0039 _8®819

.403 216.856 -.03 -Z.31 -.1967 .0299 .06;3 -.000b .000Z .00_0 .6.587

.403 216.754 ..o3 -1.16 -.0954 .0271 .0553 -.0010 .000_ .0043 .3.525

.402 216.004 ..o3 .o7 .0177 .0_57 .u458 -.000_ .0003 .00_0 .689

.402 216.184 -._)3 1._Z .1_05 .025_ .0371 -,0004 .0_03 .0039 _.667

._02 216,363 -.o3 _,42 ,2262 ,027_ .0287 -,0006 ,000_ ,003_ 6,308
.k02 216.172 -.03 3.69 ,337_ ,0303 ,0206 -,0008 ,0_0_ ,003_ 11,128
.402 21_,887 -,OE _.87 .4408 ,03_5 ,0130 -,0010 ,000_ ,0032 12,760
.402 215,888 -.0_ 6,_6 ,5390 ,040@ ,0057 -,001Z ,000_ ,0033 13,347
.402 215.888 -.0_ /.27 .6392 .0_76 -.0024 -.0015 .0004 .0033 13.430
.402 215.705 -.OE 8._. ,7360 .0560 -,0108 -,0016 ,000_ ,003_ 13,151
.402 215.809 -.0_ 9.59 .8192 .0653 -.0206 -.0019 .0005 .0031 12.547
.40] 215.467 -.Og lO.b7 .8792 .015_ -.0331 -.002_ .000_ .0030 11.686
.401 215.4_0 -._2 11.75 .9263 .088T -.0551 -.0021 .0005 .0031 10.447
.402 216._97 -.03 .05 .01_9 .0257 .0458 -.0004 .0003 .00_ .581

80DY AXIS CoEFFICIENTs

_ACH Q 8ETA ALPHA CNF CAF CPH CHN CYH CSF

.40_ _15.818 -.03 .08 .0165 .0257 .0455 ..0002 .0003 .0040

._01 21_.837 -.03 -5,67 -.5067 -.0038 .09E2 ..0006 _0001 o0040
t_03 Z16.686 --.03 --4.58 --.4060 .0070 .0833 _o0007 _0002 .0043
.403 216.678 --.03 --3.45 --.3013 .0159 .0736 ..0008 .0003 .0039
.403 216.856 --.03 "E.31 --.1977 .0219 .0643 ..0006 _0003 .0040
.403 216.754 -.03 -1.16 -.0959 ,0251 .0553 ..0010 _0003 *0043
.402 216.00_ -.03 .oT .017T ._25T .0_58 ..O00Z _0003 _00_0
.40Z 216,18_ -,03 1,22 ,1210 ,0233 .0371 .,0005 _0003 ,0039
.402 _16.363 -.03 _._2 .2271 .0177 .0_7 .,0006 .0003 .0035
.402 216,172 -.03 3.60 .3386 .0085 .0206 ..0008 .0003 cO03&
._02 215.887 -,0_ _.87 .4_21 .,0030 ,0130 .,0010 ,0003 ,0032
.40E 215.888 -.02 b.06 .5401 -.0167 .0057 ..0013 _0003 .0033
._02 215.e88 -.02 7.27 .6399 -.0337 -.OOE_ ..0015 !0002 .0033
.402 E15.705 -.OE u.44 .7360 ..05Z7 -.0108 ..0016 .0002 .0031
• _02 215.8n9 -.oZ 9.59 .8183 -.07_0 -.oZ06 ..0019 .0001 .0031
.401 _15.467 -.0_ 10.67 .8775 -.0887 -.0331 ..002_ _0001 .0030
.401 E15.440 -.02 11.75 .9_44 -.1017 -.0557 ..0022 .0001 .0031
.402 216.097 -.03 .05 .0149 .0257 .0_58 ..000_ _0003 _00_1

_ _ 7 X 10 F T T U N N E L S _ e _* N A S A C
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* * o _A S A "_ ...... +_ I_'=A'-'L ** o 7X I0 F T TUNNELS t _ _ NASA pRELIMINARY ++*

GROUP 4 - OnwN6RAUED AI 3--Y_ INTERVAL_* DECLASSIFIED AFTER 12 YRB

HI@H SPEE+_ TUNNEC" '_ TEST 788 RUN 30 UALANCE 731 09/15/67

STABILITY AXIS COEFFICIENTS _:c_C\--_-

MACH Q BETA ALPHA CL CO CPM CRM CY_ CSF LID

.604 426,156 ..06 ,17 ,030T ,0290 .0478 -,0008 ,O_OE ,0067 1t060

.603 424,9_4 -.OZ -4.96 -._OOS ,056_ ,0966 ,001_ -,0003 .O02B -7,065
.605 427,0S1 -.OS -3.78 -,3.108 ,0455 ,082_ ,0010 -,OnO0 ,0045 .6,834
.605 427,039 -.06 -2.55 -,210B .037_ ,OT05 -,0003 ,0001 ,0053 .5,565
.605 _27.208 '-,OT -1.24 -,0978 .0321 .0589 -,O00B ,0001 ,0055 .3,051
.604 626.409 -.oT ,IT ,0307 ,ozgo .0480 -,o00T ,O00Z ,0051 1,057
.605 426,701 -.06 1,6_ .1686 ,02BS ,0377 -,0010 ,0_03 ,00_4 5,905
.60_ 425.750 -.OS 3,09 .3066 ,0308 .0293 -,0013 ,0003 ,0036 9,895
.604 425.646 -.OS 4.57 ._465 ,0362 ,0218 -,0013 ,0004 ,0035 12,333
.605 426.89_ -.04 5.91 .5607 ,0432 ,0159 -.0026 .On03 ,0036 12,978
.604 _25.833 -.(_4 7.25 .6726 ,0526 ,0110 -,OOZ3 ,On04 ,0035 12,787
.604 426.3Z8 -.n7 ,17 .0305 .0291 .0479 -,0007 ,0001 ,0053 1.051

BODY AXIS COEFFICIENT_

MACH 0 BETA ALPHA CNF CAF CPM CRM CYM GSF

,604 426.156 -,06 ,17 ,030B ,0289 ,0476 ..0008 *O00Z ,0067
.603 424,944 -,02 -4,96 .,4037 ,02ZO ,0966 ,0011 -,0004 a0028
.605 427,051 -,05 -3,78 -,3131 ,0Z49 .OB2_ ,0010 -_0001 ,0065
.605 _2T,039 -,06 -2,55 -,2122 ,02BS .0705 .,0003 _0001 ,0053
,605 427,Z08 -,07 -1,24 -,0985 ,0299 ,0589 _,0008 ,0001 ,0055
,604 4_6,409 -,07 ,17 ,0308 ,0289 ,0480 .,O00T tO00_ ,0051
,605 _26.701 -,06 1,6_ ,1693 ,0Z37 .0377 .,0010 _O00Z e0046
,604 425,750 -,05 3,09 ,3058 ,01_3 .0293 .,0013 *0003 ,0036
,60_ _25,646 "*05 _.57 .6_79 ,o00S ,0Z18 ..0013 _0003 ,0035
,605 _26.89_ -,04 5.91 ,5620 -,014T .0159 .,O02T _0001 _0036
,604 425,B33 -,0_ 7,25 ,6736 -,0326 .0110 .,00_3 ,0001 ,0035
,604 42_,328 -,07 ,17 ,0306 ,0_90 ,o_T9 ..0007 _0001 .0053

C ,:, ,_ * 7 X 10 F T TUNNELS #m* NASA C 'l_.l.
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eoe NASA 7X10 FT TUNNELS ee_ NASA PRELIHINARY o_o

SRnUP _ On WNGRAUED AT 3- Y H I N T E_ V A LS 0 DECLASS I F I E D AFTER 12 Y RS

HIGH S_TUNNEL TEST 788 RON 31 _ALANC_ 731 ._ .. 09/L5/67

STABILITY AXIS COEFFICIENTS

MACH Q _ETA ALPHA CL CD CP_ CRM GYM CSF LID

.708 536.310 -.08 .80 .1621 .0#27 .0515 -.000_- .0_03 ,0046 3e796

.TO9 536,702 ..00 -1,95 .,0396 ,0572 .0822 -,0006 ,0_05 .,0015 .,69Z

.708 536.Z31 -.05 -1.31 -.0023 .05ZO .0730 -.0005 .0004 ,0019 o,043

.To8 535,873 ..07 -,65 .0453 .0_80 ,0652 -.0004 ,0004 ,0034 ,944
°708 535.851 ..07 ,12 ,1066 °0450 +0579 -.0008 ,0_05 ,0034 Z,368
.708 536.162 ..08 ,78 ,1585 ,0427 ,0519 -,0004 ,0003 ,0047 3o70T
.T08 535,673 ..OB 1,61 ,22TB .041Z ,0455 -.0006 .0n0Z .0047 5.527
.708 535.965 -.07 Z,37 .3019 .0_29 ,0_01 -.0010 ,0Q03 ,0040 Tt0_Z
.708 535.658 ..07 3,13 ,3701 ,046Z .0345 -,0010 °0003 ,0035 8oOOI
.706 534,427 -.06 3,80 .4199 °0495 ,0288 -,0008 ,0004 o0033 8,485

BODY AXIS COEFFICIENTS

_ACM Q BETA ALPHA CNF CAF CPM CHM GYM GSF

.708 536,310 -,08 ,80 ,162T ,0405 ,0515 .,0004 *0003 ,0046

,709 536,702 -,00 -1,95 -,0415 ,0559 ,0822 .,0006 ,0005 -e0015
,708 536,231 -.05 -1,31 -.0034 .0519 ,0730 ..0005 +0004 .0019
,7_8 535,_73 -cO7 -,85 ,0447 ,0485 ,0652 .,0004 ,0004 ,0034
,708 535.85] -,07 ,lZ ,108T .0448 ,0579 oe0008 _0005 o0036
,708 536,162 -,OB ,78 ,1590 +0406 ,0519 .+0004 _0003 ,0047
,708 535,673 -+08 1,61 .2288 .03_8 .0455 .,0006 _0002 ,0047
.708 535,965 -.07 2.3T .3033 ,0303 .0401 .o0010 _0002 o0040
.708 535.658 -.07 3.13 ,3719 ,0260 .03_5 ..0010 _0003 o003S
,706 534,_2T -,06 3,80 ,4221 *0216 ,0288 o,0008 _0003 *0033

7 X 10 F T TUNNELS e ¢, _ N A S A__



eee N_SA o#o 7_10 FT rUNNeLS *Do NASA PRELIMINARY eee

G R n U P _ - U 0 _ _ G-R A. _ E D A T 3 - Y _ I N T E _ v A L 5 , D _ C L A S 5 _ F I E D A F T E R I Z Y R S

_'_._+'_; STABILITY AXIS COEFFICIENTS

MACH @ BETA ALPHA CL CO CPM CRM CYM CsF L/O

.ZOO 58,43L -.01 ,03 ,0508 ,0272 -,0104 -,0003 ,0002 ,0046 1.866

.201 58,736 -,01 -5,Z0 -,_079 ,0411 ,0334 -.0005 ,O00O ,0045 .9,927

.201 58,932 -.01 -4.17 -,3154 ,0361 ,0244 -.0003 ,0001 ,0044 -8,732

.202 59.227 -.01 -3.15 -.2255 .0323 ,0152 .0000 ,000_ ,004_ -6,990

.202 59.126 -.01 -2.09 -.1330 ,029b ,0070 .0001 ,0Q02 ,00_8 -4.504 -

.202 59°322 -.01 -1,02 -.0401 .0277 -,0020 ,0001 ,0001 e0054 -1,447

.202 59.025 -.01 ,02 o0458 ,0272 -,0097 -,O00Z ,0002 ,0053 1,687

.202 59.023 -.01 1,09 .1399 ,0275 -.0_83 -.0002 ,0002 ,0051 5,081

.202 59.022 -,01 2.1b ,Z374 .0292 -,0261 -,0000 ,0002 ,0056 8,139

.201 58.922 -.Of 3.24 ,3241 ,0316 -,0334 -.000_ ,0_02 ,0054 I0,264

.201 58.921 -.01 _.30 ,4175 ,0353 -,0405 -.0004 .On02 .0052 11.841

.202 59.019 -.01 5.37 .5052 ,0398 -,0481 -,0004 ,0003 .0053 12,690

.201 58.821 -.01 0.47 ,5934 .0453 -.0567 -.0014 .0002 ,0064 13,08b

.201 58.921 -,01 7.53 .6756 ,0521 -,0651 -.0014 ,0002 .0065 12.962

.201 58.922 -.01 _.64 .7580 .0601 -.0736 -.0014 ,0003 ,0064 12,612

.E01 58.925 -.01 _.68 ,8345 .0687 -,08+2 -,0011 ,0_03 ,0057 12.153

.201 58.829 -.01 10.77 ,g072 .0783 -,0944 -.0014 ,0003 .0058 11.590

.202 59.133 -.01 11.82 ,9880 .088g -.1062 -.0011 .0004 ,0069 10,888

.201 58.849 -.01 12.90 1,0220 .1019 -,1258 -.0009 ,000_ .0061 10,032

.202 59.065 -.01 13.93 1.0690 ,1169 -.1496 -.0008 ,0004 ,006_ 9.148

.201 58.926 -.01 ,03 ,0482 ,0271 -,0097 -,0000 ,0002 ,0053 1.777

BODY AXIS CoEFFICIENT_

MACH Q BETA ALPHA CNF CAF CPM CRM GYM CSF

.200 58._31 -*01 .03 .0508 .0272 -.0104 .*0003 +0002 ,0046

.201 58.736 -.01 -5.20 .._098 ,0039 .0334 ..0005 _0001 ,00_5

.201 58.932 -,01 -4.17 -.3171 .0131 .0244 ..0003 _0001 ,004_
,202 59*227 -.01 -3.15 -.2269 .0198 .0152 *0000 _0002 *0042
,202 59.126 -,01 -2,09 -.1340 ,0247 ,0070 *0001 _0002 ,0068
,202 59,322 ",01 -1,02 -,0406 *0270 -,0020 ,0001 _0001 .OOS_
.202 59.025 -,01 .02 .0458 .0272 -,0097 .*0002 *0002 .0053
• 202 59,023 -,01 1,09 ,1403 ,0249 -,0183 -*0002 _0002 ,0051
• 202 5q*022 -.01 2,1b .2383 .0202 -.0261 ..0000 _0002 *0056
.201 58.922 -.01 3.24 ,3253 .0132 -,0334 ..0007 _0002 .0054
.201 5_.921 -.01 4.30 .418_ ,0038 -.0405 .,0005 *0002 ,0052
.202 59.01_ -.01 5.37 .506b -.0076 -.0481 ..000_ _0003 *0053
• 201 58.821 -.01 6,A7 - .59_b -.0218 -.0567 -.0014 _0000 .0064
• 20| 5_.921 -.01 7.53 ,6764 -.0369 -,0651 -.0015 _0000 *0065
.201 58,922 -.01 8,64 ,7581 -._5_4 ",0736 ..0014 _0001 .0044
,201 58.925 -.01 9.68 .8337 -.0725 -,0842 .,0011 _0001 .0057
.201 58.829 -.01 10,77 .905_ -.0925 -,09_4 .,00|4 _0000 ,0058
.202 59.133 -.01 11.82 .9651 -.1111 -,1062 .,0011 _0002 ,0069
,201 58.8_9 -,01 12.90 1.0182 -.1286 -.1258 .,0010 _0002 ,0061
.202 59.065 -.01 13.93 1.0649 -.1438 -.1494 ..0009 pO002 .0068
• 201 58.928 -,01 ,03 .0482 ,0271 -,0097 .,0000 _0002 *0053

7 X IO.F T TUNNELS NAsA ___l_ e



o Q * N A 5 A _' _, I X i0 F T T U N N E L S _ ¢, t N A S A p R E L I M I N A R Y t e l

GROUP 4 - DCjW_(._RAL}EL) AT 3.YR INTERVAL_w O(CLASSIFIED AFTER IZ yRS

HIGH SPEEO TUNNEL TEST 788 RUN 33 UALANCE 731 09115/67

STABILITY AXIS COEFFICIENTS

MACH _ BETA ALPHA CL CD CPM CHM CY_ CSF LID

.402 216,004 ..03 .05 .OA9B ,0255 -,0109 -.O00Z ,O00Z .00#6 1.951

.402 Z15.951 -,03 -5.69 -,4703 ,043T ,0381 -,0005 -,OnO0 ,0050 .10,764
.402 216,406 ..03 -4.61 -.3724 ,0376 ,0284 -,0005 ,0000 ,0052 .9,g18
.402 216.490 ..03 -3.47 -.2672 .0323 ,017B -,0006 ,0001 ,0047 .8,273
.402 216.575 .,03 -2,33 -.1643 ,0E86 .0081 -,0007 ,0001 ,0050 -5,739
._02 216.102 -.03 -1.16 -,0615 °0263 -,0010 -,000_ ,000i ,0047 -2,338
.402 215.910 -.03 ,05 .0501 .0255 -,0107 -.0001 ,O00Z ,0050 1.969
._02 216,276 -.03 1,21 ,1538 °0260 -,019# ,0001 .O00Z .0048 5.917
.402 216.177 -.03 Z.41 ._60_ ,U279 -,0278 -,000# ,O00Z ,0046 9o333
.40E 215.892 ..03 3.67 .3703 ,031# -.036Z -.O00b ,0003 ,0042 11,753
.402 215.702 -.03 #.U4 ,4736 ,036_ -,0438 -,0009 ,0003 .0038 13.080
.#02 216,_#6 -.03 6.06 ,575# ,O#2f -,0519 -,00_Z ,0003 ,0039 13.474
.402 216,447 -.03 7,23 .6719 ,0501 -,0607 -,0011 ,000_ ,0041 13,401
.402 215.894 -.(_3 8.41 ,765# ,0589 -,069Z -,0013 .0_04 ,0041 1Z.999
.#02 21_,721 .,03 9.55 ,8505 .068B -,0792 -,0017 ,0004 .004_ 12,358
.401 215,568 -.02 10.64 .91Z2 .0796 -,OgO_ -,0021 eO00_ ,0039 11,460
.401 215,168 -.02 11,71 ,g553 ,0926 -,I13Z -.0019 ,000_ ,O04Z 10,314
.402 21_,910 -.03 .06 ,0504 ,0255 -,0106 -,0003 ,O00Z ,0049 1,g76

BODY AXIS COEFFICIENTs

NACH Q B_TA ALPHA CNF C_F CPM CRM CYN CSF

,402 216,00# -,03 ,05 ,0498 ,0255 ".0109 .,0002 _0002 ,O04G

,402 Z15,951 -,03 -5.69 -,4722 -,0032 ,0381 ..0005 eO000 oOOSO
,402 216,406 -,03 -4,61 -,3742 ,0075 ,0284 .,0005 _0001 *0052
• 402 216.490 -,03 -3,4T -,2686 ,0161 o0178 ..0006 _0002 ,0047
,402 216,575 -,03 -Z,33 -,1653 ,0219 ,0081 .,0007 £0002 ,0050
,4_2 Z16,10Z -,03 -1,16 -,0620 ,0250 ",0010 .,0008 _O00Z ,0047
,402 215.910 -,03 .05 ,0502 ,0254 -,0107 .o0001 ,0002 .0050
,402 216,276 -,03 1,21 ,1543 ,0227 -,0194 ,0001 ,0002 ,0048
._02 Z16,177 -,03 2,41. ,2612 ,0169 -,OZT8 .,0004 ,0002 .0046
,_02 215,892 -,03 3,67 ,371# ,0077 -,0362 .,_007 00002 ,0042
,402 Z15,702 -,03 4,84 ,4749 -,0_39 -.0438 .,0009 _0003 ,0038
,402 216,446 -,03 6,06 ,5765 -,0183 -,0519 ..0012 .0002 ,0039
.402 Z16,447 -,03 7,23 ,6727 -,0348 -,0607 .,0011 _0002 .0041
.402 Z15,894 -,03 8,41 ,7655 -,0536 ",0692 ..0013 _O00Z ,0041
.402 215,721 -,03 9,55 ,8497 -.0731 -,0792 .,O01B _0001 .0041
,4_1 215,568 -,02 _ 10,64 ,9107 -,0901 -,0908 .,0021 -,0000 ,0039
,_01 215,)68 -,02 -": 11,71 .9537 -,1031 -,1132 .,0019 _0000 ,0042
,402 215,910 " _'03!_ ,06 ,0504" ,0255 -,0106 .,0003 _0002 ,0049
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HI@H SPEEO TUNNEL TEST T88 RUN 34 BALANCE 13_ 09115167

STABILITY AXIS COEFFICIENTS

_ACH Q BETA AL_MA CL CO CPM CRH CYM CSF LID

.604 _26.409 -°07 o1_ .06_3 ,0287 -,OlZ3 -,0006 .0001 ,0055 2.2_5

.604 _26,4_7 -.06 -3,81 -,2850 ,0434 ,0237 ,0006 -.0001 .OOS_ -6.56_
,604 _25,773 -.OB -_,58 -,182B .0361 ,0110 -.0004 -,0000 .0066 -5.063
.60_ 626+208 -.07 "1,29 -.0686 .031_ -.0006 -.0006 .0000 ,0060 -Z.200
.60_ 425.993 ..OT .14 .0655 .0287 -.01_6 -.O00Z ,0001 .0059 Z.286
.604 426,36B -.07 1.64 ,2043 ,028B -,0225 -*OOLO ,O00Z ,0053 7.084
.60_ 426,169 -.06 3.05 ,3381 ,0317 -.0308 -.0011 ,O00Z .0045 10.657
.603 _25.316 -.06 _.52 .4764 .03_4 -.0386 ".U013 .0003 .0043 12,TZI
.603 425,316 -,05 5,82 ,5890 ,044B -.0450 -.002_ ,0003 ,00_6 13,1'5
.604 42:.B_6 -.05 7,24 .(26B ,0558 -,0500 ",0027 ,0003 .0042 13.027
.604 426.492 ..OT ,13 ,062B .02B6 -,0120 -.0004 .000_ ,0060 2,195

BOOY AXIS COEFFICIENT_

_ACH Q BETA ALPHA CNF CAF CPM CRM GYM CSF

,604 _2B,409 ",07 *14 ,06_ .0285 ",0123 .*0006 cO001 *0055
.604 _26,¢_7 -,06 -3.81 -.287Z ,024_ .0237 .0006 -.0002 .0054
.604 _25,773 .,08 -2.58 .,18_Z ,0278 .0110 .,000_ _.0000 .0066
,60_ _26.208 -,07 -1.29 ..0693 ,0296 -.0006 ..0006 .0000 .OObO
.604 _25.993 -.07 .1_ .0656 +0285 -.01_6 .eOOOZ ;0001 e0059
,60# _26.368 -,07 1.64 .Z050 .0_30 -.O_ZS .,0010 ;0001 ,0053
.604 _Z6.169 -,06 3,05 .3393 .0137 -.0308 ..0011 _0002 .0045
,603 425.316 -.06 _.52 ._778 -.0002 -.0366 ..0013 _000Z ,00_3
,603 _25.316 -.05 5,82 ,5903 -.0152 -,0_50 ..00_ _0000 ,00_6
.60_ _25.646 -.05 7,2_ ,7_78 -,0363 -.0500 ..O0_T _0000 ,004_
.B04 _2_.492 -.07 ,13 .062_ .0285 -.0120 ..000_ _0001 .0060

7 X 10 F T T U N N E L S e _ e, N A S A •
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HI_H'SPEEU TUNNEL TEST 788 RUN 35 BALANCE 731 09/|5167=,....

STABZLITY AXZS CoEFFZCZE_TS

MACH Q BETA ALPHA CL CD CPM CNM CYu CSF LID

.708 535°838 -.09 .6g .185_ .0427 -.0101 -.0005 .OnOZ .0051 8.347

.70g 536°595 .01 -2°00 -o01|7 .0558 .0207 -.0007 .0008 -e0024 -=210

.70g 536.685 -°05 -1.#1 .0250 o051Z .0114 -.0008 .0003 .0023 e488

.709 537.125 -.OB -.70 .076_ .0475 .0035 -.0005 ®O00E .0044 1.617

.708 536_546 -.08 °09 =1371 .0_45 -.0085 -.0008 .On03 =O04Z 3e081 -

.708 535.958 -.09 ._2 .193_ .0_19 -.0111 -.0003 *O00Z .0057 4,612

.708 536.210 -.og 1.53 .E559 .041b -.0163 -.0005 .OnOL .005_ 6.156

.708 535.779 -.08 2.2b .3257 .042g -.0217 -.0007 .0001 .0050 7.587

.708 535.636 -.08 3.05 .4010 .0_67 -.0281 -.0008 .000_ .0047 8.581

.708 53R.609 -°07 3.8g .446g .0508 -.0341 -.0_08 *000_ .004_ 6.7?4

800Y AXIS COEFFZCIENTs

_.ACH _ BETA ALPHA CNF CAF CPN CRM CYH CSF

.70B 535.838 -.09 .69 .1859 .0808 -o0101 ..0005 tO00Z _005_

°709 53_.595 .01 -E.O0 -.0136 .0558 .0207 ..0007 *0004 -t0024
.709 536.685 -.05 -1.81 .0231 .0518 .0114 ..0008 _0003 _0023
.70g 537.125 -.OB -.70 .076Z .0485 .0035 ._0005 ,0002 .0064
.708 536.546 -.08 .09 .1372 .04_3 -.00_5 ..0008 _0003 .O04Z
.708 53_=g58 -.09 .82 .lg3g .0392 -_0111 .=0003 _O00E .0057
.708 53_._10 -.09 1.53 .2569 .0347 -.0163 ..0005 _0001 eOOS?
.708 535.779 -.08 2.26 .3270 .0301 -.0217 ..0007 ,0001 *OOSO
.708 535.636 -.08 3.05 .402_ .0253 ".0Z81 ..0008 _O00E o0047
.706 535.6_9 -.07 3.6g .4491 .OZZO -.0341 ..0008 _000_ eO0_4

7 X 10 F T T U N I_ E L S e e _, N A S A
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HIGH SPEED TUNNEL TEST 7_B RUN 36 BALANCE 731 09115167

STABILITY AXIS C0EFFICIEN_TS

MACH Q BETA ALPHA CL CO CPM CRM CY_ CSF L/D

.20t 58.718 -,01 .05 ,0828 ,0224 -.0072 -,0002" ,0003 ,0021 3,693

.200 58.229 -,00 -5,17 -,3738 .0332 .0341 ",0003 ,0001 ,O01B -11,260

.200 58,226 -.00 -4,14 -.2836 ,0290 ,0253 -,0003 .0001 eO02_ -9,773

.201 58,62T -,00 -3,09 -,1932 ,0255 ,0178 ,0001 ,O00Z e0021 -7,583

.T01 58.5TT -.01 -2.05 -.1005 .023b .0085 .0001 .000Z .0023 .4.T67

.TO1 58.5T1 .,00 -.99 -.OOB7 ,OTE2 .0019 -.0004 ,0002 ,O01B -,391

.200 58.4T1 -.01 ,05 .0810 ,0222 -e0068 -.0001 .0003 cOOT1 3,64*

.T01 5R.519 -.01 1.14 .17b0 .0233 -.0151 -.0001 .0003 .0029 ?e55T

.TO0 58.419 -.01 T.21 .T683 ,0249 ..OTE4 -,0004 ,0003 ,OoT9 100752
.TO| 58.517 -.01 3,2_ ,3597 .0281 -,029B -.0007 ,0003 ,00T9 1Z,780
.TO0 58.319 -.01 4.35 .4475 .0320 -,036T -,0006 ,0003 ,0036 13,964
.TOO 58.021 -.01 5.4T ,539B .0371 .,0446 -,0006 ,0004 ,003_ 14,55"
.TO1 58.515 -.01 6.5T .6349 ,O_3B -.0537 -,0010 ,0_03 ,0036 1"o503
.TO0 58.319 ..01 7.60 .T143 .0510 -.0606 -,0017 ,0003 eO04_ 14,005
.T00 5_.3T0 -.01 _.67 .7975 .0592 -.0703 -.0016 .0003 .0039 13.'74
.TOO 58.421 -.01 9,74 .8746 ,0682 -,0797 -,0015 ,0004 ,0033 12eBT5
.TO1 58.524 -.01 10.83 ,9A39 .0777 -,0889 -,0014 ,0004 ,0038 IT,l_2
.TOO 58.333 -.01 11.89 1.0111 .0893 -,1014 -,0012 ,0004 ,0037 11,324
.TO0 58.34b ..01 1E,99 1,0607 ,1022 -.1192 -,0012 ,0004 ,0039 10,377
.TOO 58.263 -.01 13.99 1,1117 .1173 -,1427 -,0006 ,0004 ,0050 9,479
.TOI SB.SZO -.01 .06 .0797 ,0221 -°0064 -,0000 ,0003 ,00Z5 3,603

BoDY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAF CPM CRM GYM CSF

.ZO1 58,718 -,01 ,05 .082B ,OZT3 -.0072 .,O00T ,0003 ,00T1

.TO0 58,T29 -,00 -5,17 -,3752 -,0006 .0341 .,0003 _0001 ,0018

.200 5B,T2_ -,00 -4,14 -,2_49 ,0085 ,0253 .,0003 _0001 ,0023
,TO1 58,6_T -.00 -3,09 -,1942 ,0150 ,O17B .0002 ,0002 ,OOT|
.201 58.522 -.01 -_.05 -.1012 .0199 .00B5 .0001 _000T .0023
,201 58.521 -,00 -,.99 .-.0091 ,OZT1 .0019 .,0004 _0003 ,0018
.TO0 58.421 -.01 ,05 .0810 .OT_] -,OOb8 ..0001 _0003 ,0021
.201 58.519 -.0I 1.14 .1764 .019B -.0151 ..0001 _0003 .0029
.200 58.419 -.01 2.21 .2690 .01,6 -.0T24 ..0004 _0003 .00T9
.201 58.517 -.01 3.2B .360b ,0075 -,0298 ..0007 ,O00T ,0029
.TO0 58.319 -,01 4,35 .4485 -,OOTO -,0367 .,0006 ;0002 ,0036
.T00 58.021 -.01 5.4_ .5408 -.0141 -.0446 ..000b _0003 .0034
.201 58.515 -,01 6,5T .6355 -,0285 -,0537 .,0010 ,0002 ,0038
.200 58,319 -,01 7,60 ,7145 -,0438 -.0606 .,0017 _0001 ,00'2
.To0 5_.320 -,01 B,67 ,7970 -,0617 -.0703 .,0016 ,0000 ,0039
.T00 5_.421 -.01 9.74 .B731 -.0806 -.0797 ..0015 _0001 .0033
.TO1 5_.524 -,01 10,83 .9412 -,1008 -.0889 _.0014 _0001 ,0038
.200 58.333 -.01 ll.S9 1.0072 -.1209 -.1014 ..0013 _0002 ,0037
.E00 58.34b -.01 1_.99 1.055B -.1386 -.1192 ..0013 _0001 .0039
,200 5R.263 -,01 13,99 1,1063 -,lS*B -,1427 ..0007 _0003 ,0050
.201 5_.520 -,01 ,06 .0797 ,OT20 -,0064 .,0000 _0003 ,OOT5
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HIGH SPEED TUNNEL TEST 768 RUN 37 BALANCE 731 09115/67

STABILITY AXIS COEFFICIENTS

MACH O BETA ALPHA CL CO CP_ CRM CY_ CSF L/O

.402 216.239 -°02 .12 ,0867 .0204. -,0072 -.0003 ,0_0_ ,0023 4.2_5

._02 216.268 -.02 -5.63 -._288 ,034.6 .0377 -.0006 ,0000 .0027 -12.410

.k03 216,631 -.02 -4.5_ -.3311 ,0_90 =0288 -,0005 ,O00L ,O02T -11,_0b

._02 216,531 -°02 -3.39 -.E284. ,0Z4.7 ,0192 -.0005 ,0_01 ,0026 -9e231

._02 216.06_ -.02 -_.23 -®1244 ,0219 ,010_ -,0007 ,O00Z ,0025 _5,681

.402 215.96_ -.02 -1.ou -.0213 ,0_05 .0017 -,000# ,0002 ,002_ -1,039

.402 21_,_Z4 -.0_ .13 .0886 ,0_04. -.0073 -,0001 ,000_ ,OOg_ _,35T

._02 215,955 -.OZ 1,31 ,19_9 ,021b -,0182 -,0001 ,0003 ,002_ 9,016 _-

._02 215o765 -.OZ 2.54. °3038 ,02_4. -,02_4 -o000_ ,0003 eOOZ5 1_,_54

.402 215.9_7 -.02 3°77 ,41E3 .0_86 -.0325 -_0007 ,0003 _OOZ3 1_,397

._02 215°758 .,02 4°96 ,515Z .03_1 -,039T -,O00b ,000_ ,OOZ_ 15,1_8

.402 _15,9_3 -.02 6.14. .614Z ,0_0_ -.0479 =,0011 ,000_ ,OoZ4 15.063

._02 216.039 -,0_ 7,34 ,T135 ,04.91 -.05G_ -,0013 ,On03 e0025 1_,521

._02 215.765 -.OZ 8°52 . ,8091 ,0586 -,0652 -,001_ ,000_ ,0025 13,813

._02 215,871 -.OZ 9.66 ,8933 ,0689 -.07_5 -.0016 ,000_ ,0026 IZe�b8

.#02 215.714. -.02 10.7_ ,9595 ,0800 -,0859 -,0019 ,OoO_ ,0025 11,997
,._02 215,871 -o01 11.82 1,003_ ,093_ -,1071 -,0021 ,000_ ,00_ 10,7_3
._02 216,331 -.02 .1_ ,0885 .0_04. -,007$ -,000_ _O00g ,0023 _,3_5

BODY AXIS COEFFICIENT_

_ACH _ BETA ALPH_ CNF CAF CPM CNN CYH CSF

,402 216,Z39 ",02 ,12 ,0857 ,OZOZ -,0072 ,eO003 eO002 =0023

,#02 _16,_68 -,02 -5,63 ",#300 -,007T ,0377 .,000_ ,0001 .0027
,403 216,631 -,02 "4.,52 -,3323 ,0028 ,0288 ,,0005 _0001 ,0027
,402 Z16,531 "*02 -3,39 -,Z294. ,0112 ,0192 .,0005 _O00Z .0026
._02 Z16,062 -,02 -2,23 -,125_ ,0170 ,010_ .,0007 _0002 .0025
,_02 215,96_ ",02 -1,08 ",0216 ,0200 ,DOLT ,,O00_ _0002 ,002_
,402 Z16.42_ -.02 .13 .088_ ,0202 -,0073 ..0001 _0002 .002b
,4.0_ 215,955 -,02 1.31 ,1953 ,0172 -.,0162 .o0001 _0003 ,002_.
,_02 _15,T65 -.0_ 2,54 ,3045 ,0109 -,0_4 .,000_ ,0003 ,0025
,_OZ Z15,gA7 -,02 3,77 ,_133 ,0015 -,03Z5 .,0007 ;0002 .0023
._02 Z15,758 -.02 _.96 .5161 -,0106 -,0397 ..0006 _0003 ,002_
.602 215,94.3 -,02 b,14 ,614._ -,0251 -,0&79 .,001] _000_ ,002_
*_02 _16,039 -.02 7,34 .7137 -.042# -,056_ ..001# _O00Z .0025
.#02 Z15,765 -,02 8.52 .8086 -,0619 -,065Z .,0016 ,0002 ,0025
,_02 215,871 -,02 9,86 ,8918 -,0819 -,07_5 .,0016 ;0001 ,0026
,_02 215,714. -,02 10,7_ .9571 -,1002 -,0859 ._0020 _0000 ,0025
._02 215,871 -*01 11.82 1.0006 -*11_1 -.1071 ..0021 -_0000 .002_
;_02 216.331 ",02.. ,14 ,0885 ,020Z ",OOT_ .,000_ _000_ _0023

- ._=
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GRnUP 4 OOW_GRADEO _.I-_-Y.H INTERVAL_t DECLASSIFIED AFTER 12 YR$

H_GH SPgEt} TUNNEL TEST 788 RUN 38 UALANCE 731 09115167

STABILLTY AXIS COEFFICIE_,ITS

MACH Q _ETA ALPHA CL. CD CPM CRM GYM CSF LID

.604 426.073 ..0_ ,32 ,1130 .0207 -.0091 -,000_ ,0_0_ ,002_ 5,&58
.60_ 426.0_6 -.03 -3.81 -.2873 .0277 ,0215 -.0005 -.0000 ,OOZB -10.376
.604 _26.273 -.0_ -2.5Z -.1.603 .0Z32 .011_ -.0006 .0000 .0030 -6.923
.603 #25.41B -.0_ -1,16 -.0329 .020_ .0017 -,0007 ,0001 ,0026 -1,$82
.604 _26,319 -.U_ .3_ .1118 ,0207 -.0090 -,000( ,On02 ,00Z3 5,39Z
.60_ _2_,136 ..03 1.83 .Z564 .0231 ..O186 -.0009 ,0_03 ,0021 11,079
.603 _Z5,122 -.03 3.24 ,3922 .0278 -,0266 -,0010 ,On03 ,OOZ1 14,113
.60_ _26.029 -.03 4.68 .5283 .0349 -.0340 -.0011 .000_ .0020 15.144
.60_ _26.366 -.03 6.06 .6527 .0_1 -.0_11 -.00_3 .0003 .OOZ_ I_.801
.604 4_5,870 -.03 7.43 ,7836 .0559 -.0_60 -,0026 ,000_ ,00_3 1_,0_3
.604 _6.067 -.0_ .31 ,1110 .0_07 -.OOB7 -.0005 ,0_0_ ,0025 5,360

BODY AXIS COEFFICIENT_

pACH Q BETA ALPHA CNF CAF CPM CRM GYN CSF

,604 _2_.073 -,0_ .3_ .1131 ,0201 -,0091 ,,000_ ,000_ ,00_

.60_ 426.0_6 -,03 -3,81 -,2884 ,OOBS ,0215 _,0005 -_0000 ,00_8

.60_ #_6.273 -.0_ -_.5_ -.1612 .0161 .0114 ..0006 _0001 .0030
,603 _5,_18 -.0_ -1,16 -,033_ ,020_ .0017 .,0007 _0001 ,0026
,60_ #_6,319 -,0# ,3_ ,1119 ,0201 -,0090 .,0007 _0002 ,0023
.604 4_6.136 -.03 1.83 .2570 .0150 -.0186 ..0009 _000_ .0021
,603 _25,12Z -,03 3,2_ ,393] ,0056 -,0266 .,0010 _0003 ,0021
.604 _6,027 -.03 _.68 ,529_ -.0083 -.03_0 ..0011 _0003 .00_0
.60_ _6.366 -,03 6,06 ,6536 -.0251 -.0_11 _,00_ _0001 ,002_
.604 _2B,870 -,03 7.43 ,7B39 -,0659 -.0_60 ._00E6 ,0000 .OOZ3
,60_ _6.067 --.0_ .31 .1111 ._01 --,0087 ..0005 .000_ .00gS

._2
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GRnUP 4 DECLASSIFIED AFTER 12 YRS

HI6M SBEEb TUNNEL TEST 788 RUN 39 BALANCE ?31 _. 09115167

sTABILITY AXIS COEFFICIENTS

wACH O BETA ALPHA CL CD CPM CRM CY_ CSF L/D

.708 535,566 -.04 .48 .1377 ,0227 -,0096 -,00_0 ,O00Z ,0023 6*061

.708 535.841 -.05 -2.57 -,1604 °0299 ,0126 -,0005 -,0000 ,003_ -5,371

.708 536,006 -.05 -1,89 -.098| ,OZb6 ,0068 -,0006 eOnOO ,0033 -3,689

.708 535,777 -,05 -1,17 -,03Z3 ,0241 ,0015 ",000_ ,0001 ,0029 -1.338
• TO8 535,659 -.04 ",36 .0494 ,0227 -,0043 ",0010 ,0001 ,0025 Z,176
.707 535.39T -.04 ,57 ,1459 ,0Z28 -,0099 -,0010 ,O00g ,0023 6e401
.707 535,379 -.04 1.48 ,2380 ,0_3 -,0146 -,O01Z ,000_ ,0020 9,780

.708 535,678 ..OA 2.34 ,33_0 ,0275 -,0189 -,0013 ,0_03 ,0019 12,146

.707 534°460 -°04 3.18 ,4256 ,0329 -.0243 -,0013 ,000_ ,0016 IZ,930

.708 535,498 -.04 3.89 .4913 .039_ -.0309 -,0013 ,0004 ,0015 15,341
,708 535,855 -,04 4.51 .5Z28 ,045_ -,0387 -,0010 *0004 ,0015 11.4Z2
.708 536,106 -,04 ,66 ,1551 .0230 -,0105 ".0011 ,O_OZ .OOZZ 6,73_

BODY AXIS COEFF_CIENTq

yACH Q 8ETA ALPHA CNF CAF CPM CRM CYH CSF

,708 535,566 -,04 o48 .1378 .0216 -.0096 .,0010 ,0002 ,0023

°708 535,841 -°05 -2,57 -,1616 ,0227 .0126 ,,0005 -,0000 o0034
,708 536,006 -,05 -1,89 -,0989 .0233 ,OObB .tO006 _0000 ,0033
,708 535,777 ",05 -lo17 -.0327 *023_ ,0015 ..0008 .0001 .0029
,708 535,659 -.04 -,36 ,0#93 ,0230 ".0043 .cO010 _0001 ,0025
,707 535.397 -,04 ,57 ,1461 *0213 -,0099 .o0010 _0002 ,0023
,707 535,379 -,0_ 1,46 *2385 ,0183 -.0146 .,0012 _0002 .0020
,708 535,678 --0_ 2,34 ,3347 ,0138 -,0189 .,0013 _O00Z ,0019
,707 53A,460 ",04 3,18 ,4267 ,OOg3 -.0243 ..0013 _0003 ,0016
,708 535,498 -,04 3,89 ,492B ,0064 -,0309 ..0013 _0003 .0015
,708 535.855 ",04 4,51 ,5246 ,0046 -.0387 .cO010 _0003 ,0015
,708 536,106 -,04 ,66 .1554 ,0212 -,0105 .e0011 _0002 ,0022

_ e 7 A 10 F T I U N N E L S e. t e. N A S A
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GRnUP 6 ,W@RAD ED AI 3-YR I N TERV aL_ e UECLAS5 I F I E D AFTER I Z YRS
Y,

HI@H SPKED TUNNEL _-___T:_._ ._...... RUN _0 _ALANCE 731 09115167

STABILITY AXIS COEFFICIENTS

MACH G _ETA ALPHA CL CD CPM CHM CYN GSF LID

.200 58,233 -.01 °02 ,0371 ,0274 ,0140 -,0003 ,0004 ,0017 1e355

.200 5_.142 -.00 -5,21 -,4201 ,0417 ,056_ .000Z ,0003 ,0026 -10,067

.201 58,635 -.01 -_,20 -,3296 ,0369 _0478 .0001 ,0n03 ,0023 -8,922
.201 58.732 -.00 -3.15 -.2367 .03Z9 .0385 ".0001 .0,04 .0018 -7.18e
.200 5_,335 -.00 -_,11 -,1477 ,0301 ,0303 -,O00Z *000_ ,0015 -4.902
.201 58.432 -.00 -1.07 -.0559 .0283 .0217 -.0003 .000_ .0015 -1.979
.200 58.332 -.01 .OZ .03e7 .0274 .0141 -.0000 .0_0_ .O02B 1.26b
.201 58,826 -,01 1.06 ,1267 .0Z79 ,0060 -,0001 .0_05 ,0026 4,5_7
.200 58.330 -.01 2,1Z ,2174 ,0289 -,0015 -.0003 .0005 ,00Z1 7,511
.200 58.3Z9 -,01 3,20 °3094 ,031_ -,009Z -,0005 ,0005 eOOZ2 9,842
.200 5R.130 -,01 _.Z6 ,399_ ,0349 -.0169 -,0005 *0005 ,0020 11,_5B
._00 58.228 -,01 5.35 .49Z4 .0395 -cOZY3 -.0005 .0005 .001h 12.&bO
.201 58.624 -.01 6.45 .5799 .0_51 -.0325 -.0010 .0005 .O01b 12.8_8
.ZOO 58.328 -.01 7.52- .66_0 ,05Z0 -.0407 -,001Z ,0005 ,001_ 1Z.761
.201 58.824 -,01 8,61 .?_TZ .0597 -.0_98 -,001_ ,O00S ,001b 12,508
.201 5_.925 ..nl 9.65 ,815_ ,0673 -.0587 -,0015 ,o00S ,001_ 12,107
.201 58.533 ..00 10,7_ .8855 ,0167 -.0688 -.0015 .0005 ,0013 11.551
.200 5_.3_3 -.00 11,79 .9_55 ,0_70 -.0808 -,001_ ,0005 ,0010 10.873
._01 58,651 -,01 1Z.B8 1.00_8 .1000 -,0998 -.0011 ,0006 ,O0_b lO_O_b
.199 57.776 -,ol 13.87 1,0_78 ,1137 -,1221 -.0010 ,000_ .00Z0 ?.21_
.201 58.827 -.00 o0_ *03_5 .0Z75 .0149 -*0000 .000_ .0013 1.25_

BODY AXIS CoEFFICIENT_

HACH _ BETA ALPHA CNF CAF CPM CNH CYM CSF

.200 58.233 -.01 .OZ .0371 .0Z73 .01_0 ..0003 _000_ .0017

.200 58.]_2 -.00 -5.21 -.4221 .003_ .056B .000_ *000Z .0026

.201 58.635 -.01 -e.20 -.331_ .0127 .0_78 .0001 *0003 .0023
,ZOI 58,73Z -.00 -3,15 .-,Z381 ,0199 ,0385 .,0001 _000_ ,0018
.200 5_.335 -,00 -Z,11 -.1_87 .OZ4T ,0303 .,000Z ,000_ ,0015
,201 58._32 -,00 -1,07 -,056_ ,0272 .0Z!7 .,O00Z _000_ ,0015
.200 5_.332 -.01 .OZ .03_7 .027_ .01#1 ..0000 _000_ .0028
.201 58,82b -,01 1,06 .1272 ,0_55 ,0060 .,0001 _0005 ,0026
.ZOO 58,330 -.01 Z.12 .2183 ,0209 -.0015 ..000_ _000_ ,OOZI
,200 5_.329 -.01 3,20 .310_ .01_1 -,00_Z .,0006 .0004 ,0022
.200 58.130 -.01 _,26 ._OOU ,0051 -.0169 .,0005 ,000_ ,0020
.ZOO 58.228 -,01 5,35 ,_93_ -.0066 -,0Z_3 .,0005 e0005 ,0016
,20] 5B.624 -.01 6,45 .5811 .,0203 -.03Z5 .,0011 _000_ ,O01b
,200 58.328 -,01 T.52 .6649 .,0353 -.0_07 .,0013 _0003 ,0019
.201 58,82_ -,01 8,61 .7_7_ -,05_8 -,0498 ..0012 *0003 ,0016
.201 58,925 -.01 9,65 .814B ..070Z -.0587 ..0016 _0002 ,0013
.EOl 5R.533 -.00 10.7_ .8839 -.0896 -.0688 o.0015 *000_ .0013
,200 58.343 -,00 11.79 .9_8 -.1080 -,080B .,001_ _0003 .0010
.201 5_.651 -,01 1_.8_ 1.001Z -.1Z63 -.0998 .,0011 .0003 .00_6
,199 57,77b -,01 13,87 1,0_37 -,1_06 -.1Z_I .,0012 _000_ ,0020
,201 58.827 -.00 .OZ .03_5 .0275 .01_9 .,0000 ,0004 ,0013
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HIGH SPEED TUNNEL TEST 788 RUN 41 BALANCE 731 09/15/67

STABILITY AXIS COEFFICIENTS

MACH g BETA ALPHA CL- CD CPM CRM GY_ CSF L/D

.402 215,707 -.03 .05 .0368 ,0257 ,01_8 -,000_ ,0003 ,003_ 1;$3_

.401 215.100 -..02 -5,68 -,_762 ,044_ ,0611 -,0001 o0003 ,0028 -I09633

.40_ 215.275 -.02 -4.59 -,3779 ,0383 ,051_ -.O00Z ,0003 ,0025 .9,B§b

.402 216,010 -.02 -3,48 -,2782 .0333 o0421 -,0001 ,0_0_ ,0028 .8,36_

.402 215,7_1 -.OZ -2.33 -,17_5 ,OZ�Z .0325 -,0000 ,0003 ,0029 .5,975 "

.$02 215.2_9 -.02 -1.1B -o070_ ,0267 o0236 -,0002 ,0003 ,0031 -2o632

.401 215.1_8 -.03 .06 ,039# °0256 ,0146 -._002 o0003 .0038 1.538

.402 215,51_ -.03 1.18 .1387 ,0_59 .006_ -,O00S ,0004 .0033 5.347

.402 215,322 -.03 _.39 .2476 ,0277 -,0024 -,0007 .0005 .0032 8,928
.402 215.595 -.03 3.65 ,3580 .0310 -.0105 -,0009 ,0005 .003_ 1L.540
.401 215.127 -,OZ _,86 .4613 ,035S .,0184 -.0009 ,0005 ,0026 12,895
.401 21#,848 -.02 6.03 .5587 .0#1_ -.0261 -.0011 .0_05 ,002_ 13.358
._02 215,315 -.0_ 7._ .6565 ,0_93 -.03#7 -.O01Z .000_ ,0025 13.321
._02 21_,318 -.0_ 8._ .7505 ,0576 -,0_35 -,001_ ,0_05 ,0023 13,020
._01 2|_t493 -,02 9.5_ .83_1 .0672 -,053_ -,0016 ,0005 oO02Z 12.&22
._02 215,5_9 -.02 10,63 .8936 ,0776 -=065_ -,0019 ,0005 ,0023 11,521
._01 215,057 -.02 11.72 ,9395 ,0909 -,0872 -,0018 ,0005 ,0022 10,33_
._02 215,2_2 -.03 ,06 ,039# ,0257 ,01#6 -,0003 ,0003 ,0036 1,532

BODY AXIS COEFFICIENTs

_ACH 0 BETA ALPHA CNF CAF CPH CRH CYH CSF

,_02 21_,707 -,03 ,05 ,0368 ,0256 ,0148 ,,0004 ,0003 ,0034

._01 215,100 -,02 -5,6_ -e#78_ -e0026 ,0611 ,,0001 sO003 ,00_8
,402 Z15,275 -,02 -_,59 -.3797 ,0080 .051# .,0001 _0003 =0025
._OZ 216,010 .-,OZ -3,48 -,279_ ,0163 ,0_21 ,,0001 _000_ ,0028
,_02 215.721 -.02 -2.33 -,1755 .0221 ,0325 ..0000 _0003 ,0029
.402 _15.2_9 -.0_ -1.18 ..0709 .0253 .0_36 .,O00Z _0003 .0031
,401 215=1_8 -,03 ,06 ,039_ =_256 .01_6 ..O00Z _0003 _0038
.40E E15.51_ -.03 1.18 ,1392 ,0231 ,006_ ..0005 _000_ .0033
,402 215.322 -,03 Z,39 o2_85 =017_ -,002_ .,0007 _000_ ,0032
,#02 Z15,595 -,03 3.65 .3592 .0082 -.0105 .,0009 ;000_ e0032
• _01 _15,127 -.02 _.B6 ,#626 -o003_ -.01B_ ..0009 _000_ .0026
o_01 _14.8_8 -,02 6,03 .5598 -,0171 -o0261 ..0012 oO00_ _002#
,_02 215,315 -,02 7,2_ °6572 -,0339 -,03_7 .,0013 _0003 ,0025
,402 215.318 -,02 _,_0 ,7506 -,0526 -,0_35 .,001_ _0003 ,0023
,#01 21_.#93 -,02 9.5# ,8333 -,0720 -,053# ..0017 _0002 ,0022
• _02 2]5,5#9 -,02 )0,63 ,8921 -o0885 -o065_ ..0020 _0001 ,0023
,_01 2]5,057 -,02 11,72 ,9376 -,1016 -,0872 .,0018 _0002 o0022
,#02 21S,2_2 -,03 ,06 ,039# ,0257 ,01#6 .,0003 _0003 o0036

A L _ 7XlO FT TUNNELS _ NAS A, ,
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_.Q N.ASA_Ot_ 7X10 FT TUNNELS _t_ NASA PHELIMINAHY eee

_'""_"_ _T_'_ U E G b A S S I F [ E O A F T E R 1 2 y R $

HI6H SPEEO TUNNEL TEST 788 RUN 42 BALANCE T31 09115/67

STABILITY AXIS COEFFICIENTS

_&CH _ 8ETA ALPHA CL . CO CPM GRM CYM CSF L/D

°603 _23.362 -.06 ,18 .0566 ,0286 ,0141 -.0003 .0003 ,00_ _ 1.976
.604 424,665 ..04 -3,8_ ..Z944 ,0_45 ,049| ,0009 -,0002 ,00_5 -6,611
.605 4Z5,_03 -.06 -2,58 -,1890 ,0368 ,0359 .0001 -.0001 ,0057 -5,138
.604 424,41_ -.06 -1.27 -,0738 ,031_ ,02_8 ,0000 ",0000 ,0053 -2,350
.603 62_,029 -.06 ,20 .0587 ,0288 ,0160 -.O00Z ,0000 ,0054 2,039
.603 423o983 -.06 1.6_ ,1932 .0286 .00_1 -,0003 .0001 .0052 6.761
.603 _23,207 .,06 3,05 ,3267 ,0315 ..0038 -,000_ ,000_ +0048 10,387
.601 _21.182 -.06 _,_6 .4533 .0363 -.0113 -.O00T ,0003 ,003? IZ.503
.605 _25,715 -.05 5.8_ ,5750 ,0#_3 -,0175 -.0023 ,0002 ,0038 IZ,98_
.603 #23.793 -.0_ 7.23 .7103 .05#5 -.0221 -.0025 ,0003 ,0033 13,037
.605 _Z5,7Z3 -.07 .18 ,0533 ,0_90 .0149 -,0003 .0001 .0059 1.8_1

80D_ AXIS COEFFICIENT5

HACH Q BETA A_PHA CNF CAF CPM CRH CYM CSF

.603 _23.36Z -,08 ,18 .0567 .OZS_ ,01_1 .,0003 ,00_3 .00_

.60_ _2#,665 -.0# -3.82 -,2967 .02_8 .0_91 ,0008 _0003 .00#5
,605 _25,_03 -,06 -_,58 -,190_ ,0282 .0359 ,0001 "_0001 .0057
.60_ _2_.41_ -.06 -1.27 -.07_5 ,0298 ,OZ_8 .0000 -_0000 ,0053
,603 _2_+029 -,Oh ,20 ,0588 ,0Z56 ,01_0 .,0002 _0000 ,005_
.603 423.983 ".06 _.6_ .1939 .0230 ,0041 ..0003 _0001 ,005_
,603 _23,2n7 -,06 3,05 ,3_78 ,01_0 -,0038 .+000_ _0002 ,00_8
• 601 421.18Z -.06 4.46 .4547 .0009 ".0113 .*0007 _0003 ,0039
,6o5 425,715 -,05 5,82 ,576_ -,0143 -.0175 .,0023 _0000 ,0038
• 603 _23,793 -.0_ 7.23 .711_ -+0353 -.OZZI .+0025 -+0000 ,0033

• 053_ ,0288 .0149 ..0003 _0001 ,0059,605 _25,723 -.07 ,18

..,+

+j .
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*ee NASA TXl0 FT TUNNEL5 e*_ NASA PRELIMINARY *'_

GROUP 4 - Uo_NGRAOED AT_YH INTERVALSo uECLASSIF|ED AFTER 1Z yRS
r:.'. _. : " ."_._ . - . ......
T;.

HIGH 5PEEO TUNNEL TEST 788 _UN 43 BALANCE 731 . 09/15/67

sTABILITY AXIS COEFFICIENTS

MACH Q _ETA ALPHA CL CD CPM CRM CYM CSF L/D

.708 534.20T -.10 °82 ,1839 °0423 o0165 ,0002. ,0001 ,0057 _.350

.707 535,687 oOZ -I,g8 -,0228 ,056b ,0480 -,0005 ,On04 -,OOZ_ -m403
.708 535.221 -.05 -1o39 ,o13T ,0516 ,03ST -,000T ,OoOZ ,0023 ,265
.TO9 536.046 -.OB -,TO ,0637 ,0479 ,0312 -,0003 ,O00Z ,O04Z 1,329
.TO9 535,471 -.08 o06 ,1219 o0451 °0238 -,0004 ,0004 ,003? ZeT04
.TO9 535.450 _.09 ,83 ,1838 ,0428 ,0167 -,0003 ,0002 ,0053 _.299
.TO8 535,290 -.09 1,55 °2452 ,041B ,0113 -,0000 o0001 *005_ 5,865
.708 535,186 -.09 Z,27 ,313_ ,043_ .006_ -,0005 ,0001 ,0056 7,221
.709 535.432 ..08 3,03 ,3820 ,046U oO00Z -,0005 ,O00Z o0047 8,158
.709 535,753 .,07 3,68 ,4247 ,0514 -,0071 -°0006 ,0003 ,00_1 8,25T
.708 534.46B ..07 _°28 .4532 ,05_7 -,0139 -°0005 °0_03 ,0036 B,2B6
.708 535,12T ..09 .82 .18Z1 ,042_ .0166 .,0000 ,O00Z ,0053 _,259

BODY AXIS COEFFIGIENT_

MACH Q BETA ALPHA CNF CAF CPM CRM GYN CSF

,TO8 534,207 -,10 ,BZ .184_ ,0396 ,0165 ,0002 ,0001 o00§9

,709 535,687 ,02 -1.98 -.02#7 ,055T ,0480 .,0005 ,000_ ',O02b
,708 535,Z21 -,05 -1,39 ,012_ .0519 ,03ST .,O00T _0003 .0023
,709 536,0_6 -,08 -,70 ,0631 ,o_BT ,0312 ._0003 _0002 ,0042
.709 535,471 -,OB ,06 .1_20 ,0450 ,023B .,0004 _0004 ,0039
,To9 535,_50 -,09 .83 ,1843 ,0401 ,0167 .,0003 _0002 ,0053
,TOB 535,290 -,09 1,55 ,246_ ,0352 ,0113 .,0000 _0001 ,0059
,TOS 535,186 -,Og 2,27 ,314_ ,0309 ,006_ ,,0005 ,000I ,0056
,709 535,432 -,OB 3,03 ,3838 ,0266 ,0002 .,0005 ;0002 ,O04T
.709 535.753 -,OT 3,68 ,4_70 ,0241 -,0071 .,0008 _0002 ,0041
.708 534,_68 _,07 _,28 °4558 ,0208 -°0139 ._0005 ,0003 ,0036
,70B 535,127 -,09 ,_ ,18_6 ,O_OZ ,0166 .,0000 ,O00Z ,0053

°
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_t _o 7 X 10 F T TUNNELS o_ o NASA PREL I M I NAR YQ _ • _ A S A

GRnUP _ - DOX,_RAOE_ AT 3-YR I N TE_ VAL _ _ OECLASS I F I ED AFTER 12 yRS

..,_ _7--_
HZGH SPEED TUNNEL_ _J_=_ _EST 786 RUN 44 BALANCE 731 09115167

STABILZTY AXIS CoEFFICIEnTS

MACH Q BETA ALPHA CL. CD CPM CRM CYM CSF L/D

.200 58.12A -.00 ,05 ,0637 ,0223 ,0181 -,O00T ,0003 ,000_ 2.856

.200 57,93Z .,00 -5,19 -,3955 ,0343 ,0591 -,0003 ,0003 o0013 -11.530

.200 58.030 -.00 -_,16 -.3039 ,0301 ,0503 -,000_ ,OQ03 .0005 -]0,103

.200 58.029 -,00 -3,11 -,2151 ,0267 ,0425 -,0005 ,000_ o0009 .8.047

.200 58,01T -.00 -Z,07 -,1219 ,02_1 .033T -,0005 .000_ _000_ -B,062
,200 58,125 -.00 -1,02 -.0309 ,0228 ,025_ -,000_ .0003 .0010 -1,358
.200 58,025 ..01 .05 ,0626 o022_ ,0180 -,O00T .0003 ,0015 2,82T
.200 57,925 -.ol 1.10 .15_3 ,0230 .0105 -,0005 *000_ *0018 bo699
.200 58.023 -.01 2.1T °245_ ,02_4 ,0025 -.0005 *000_ .0019 10,042
.200 57,923 -,01 3.25 ,3385 .017_ -,0042 ",0010 ,000_ ,0019 12.3_7
.200 58,022 -.01 _.31 ,_283 .031_ -,0115 -,0011 .0004 o001_ 13o661
.200 57.823 -.01 5.39 ,5177 °0359 -,0195 -,0008 ,0005 ,0024 1_,_16
.200 58.1_0 -.01 6.50 .6141 ,O_2b -,0270 -,0011 ,000_ ,003_ 1_,_08
.200 57.923 -,01 7.5T ,69_8 ,0_95 -.0356 -,0018 .0003 ,0030 1_.006
,200 58.211 -.01 8,6_ .7716 .0573 -.0_1 -.0016 .0_0# ,0031 13.479
.200 58.025 -.01 9,70 ,8519 .0659 -,0533 -.0015 .On04 .0030 1_,9_6
.200 57,930 -.01 10,81 ,9262 .0759 -.063_ -,001_ *000_ ,0031 lZ.ZO0
.200 5_,035 -.01 11.83 ,9834 ,0859 -,07_8 -,001_ *000_ ,0029 11,$#T
.199 57.750 -.01 1_.92 1,04_7 .0993 -,0922 -,0013 ,0_05 ,0031 10,§1b
.200 58,062 -.01 13o93 1.0959 .11_3 -.llSO -.0011 ,0005 .002T 9.585
.201 58.618 -.01 ,0_ ,0598 ,0E21 ,0183 -°0006 ,0003 .0018 2.708

BODY AXIS COEFFICIENTs

_ACH O BETA ALPHA CNF CAF CPH CRM _YH CSF

• 200 58,1E# -,00 .05 ,063T ,o223 ,018_ .,0007 ,0003 o000T

• EO0 57,932 -,00 -5.19 -,397_ -,0016 .0591 .,0003 ,0003 .0013
.200 58,030 -.00 -_.16 -,3052 .0079 .0503 e*O00_ *000_ ,000§
,200 q8,029 "*00 -3.11 -,2162 ,0150 ,O_E5 .,0005 _000_ o0009
.200 58.0_7 -,00 -_.07 -,122_ .0196 .0337 ..0005 _0004 ,0004
.ZOO 58.125 -,00 -1.02 -,0313 ,02_Z ,0_5_ .,0004 *0003 ,0010
.200 58,025 -,01 .05 ,0627 ,02_1 ,0180 ..0007 _0003 ,0015
,_00 57,925 -.01 1.10 o15#6 ,0201 .0105 .,0005 _000_ ,0018
,Zoo 5R,023 -,01 _.17 ,2_61 ,0151 .0025 .,0005 _000# ,0019
,Eoo 57.923 -.01 3.25 .3395 .0052 -,OOZE ..0010 _000_ .0019
• 200 5R.02_ -*01 _*31 ,_293 -*0010 -.0115 ..0011 _000_ *0019
.200 57,823 ".01 5,39 .5187 -*01_9 -,0195 .*0008 _000_ .002_
.200 58.120 ".01 6,50 - ,61_9 -,0271 -,0_70 .*0012 _0003 ,0032
,200 57,923 -*01 7.57 ,6930 -.0_2 -,0356 .*0018 _0001 *0030
,200 58.121 -.01 8,64 ,T721 -,059_ -.0_1 .*0016 _0001 .0031
.ZOO 58.025 -.01 9.TO ,8505 -,0785 -,0533 .,0015 _0001 ,0030
,200 57,930 -,01 10.81 ,9235 -.0990 -,063_ .,001_ _0002 .0031
.200 5R.035 -,01 11,83 ,979b -,llT4 -,07_8 .,0015 _0001 *0029
.199 57,750 -.01 12.9_ 1,039_ -.1365 -.09E2 .*001_ _O00E *0032
,200 5R,06Z -.01 13,93 1.0903 -,15_6 -,1150 -,0011 _0003 .0027
,201 5_,61_ ",01 ,04 ,0598 ,02_0 .0163 .*0006 _0003 *0018

i
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o Q _ N A S A e t 7 X 10 F T T U H N E _ $ e e e N A S A p R E L X M X N A R Y e-e o

GROUP 4 - D(_W N_RA UEO A T 3-Y_ I N T E _ V ALS t _EGLASS | F | ED AFTER 12 Y RS

HI6H SPEED TUNNEl_ TEST 78_ RUN 45 UALANCE 731 09115/67

STABILITY AXlS COEFFXCIENT5

MACH Q _ETA ALPHA CL. Cb CPM C_M CYM CSF LID

.402 215.472 -.02 ,16 .0762 ,0205 ,0180 -,0001 ,0001 ,0030 3,724

.402 215,596 -.01 -5,63 -,4401 ,0351 ,0614 -,0001 -,0000 ,002b -12,3_4

.402 215,773 ..o2 -4,50 -o3371 ,0297 ,0S29 -,0001 ,0000 ,0026 ,11e416

.402 215,487 -.02 -3,37_ - -°2387 ,0254 ,0435 ,0001 *0001 o002_ -9e398
,40L 214,924 -,02 -2,23 " -,13_8 ,022_ ,0345 ,0001 ,0000 o0027 -6,019
.402 215,291 -,02 -1,07 -,0326 oO20B .,0264 ,0000 -,0000 o0030 -lo568
.402 215,565 -.02 ,17 ,0768 ,0205 ,0180 -,0002 ,0001 ,0032 3e751
.402 215,839 -,02 1,32 ,1801 ,0.215 ,0096 -q0004 ,0001 ,0032 8t364
.402 215.648 ..02 2,52 ,2853 ,0238 ,0017 -,0007 ,0001 ,0032 11e975
.402 215,274 -.02 3,77 .3958 ,0280 .,0065 -00006 ,0n0Z 00029 14,127
• #01 21_,992 -.02 4,95 ,49_1 .0332 -,0|39 -,0007 ,0002 o0027 14,986
.#02 215,270 -.02 b,14 .6002 ,o399 -,0219 -,0014 ,000_ ,0030 15o050
.402 215,459 -.02 7.31 .6976 ,0479 -,0303 -,0013 ,0n0Z ,0029 14,551
.402 215.370 -.02 8.48 .7906 .0569 -.0387 -,0012 ,0002 ,0031 13,906
.402 21S,380 -.02 9,66 .BBOB .0673 -,0489 -.0016 ,0002 ,0031 13,092
.402 215,597 -.02 10,73 ,940q ,0777 -,0606 -,0018 ,0002 ,0031 12o103
.402 215,847 -.02 11,82 ,986b ,0911 -,0813 -,0018 ,0003 ,0029 10,827
.402 215,565 -.02 ,16 .0765 ,0205 ,0182 -,0002 ,0_00 ,0035 3,732

BODY _X1$ COEFFZCXENT$

H_CH Q BETA ALPHA CNF C&F GPM CRM GYM CSF

.402 215,472 -,02 *16 ,0763 ,0202 ,0180 ,,0001 o0001 e0030

• 402 215,596 to01 -5,63 -,4414 .,0077 ,0614 .,0001 -_0000 o00Z6
,402 215,773 -,0_ -4,50 -,3403 ,0030 ,0529 ,,0001 _0000 ,0026
,402 215,487 -°02 -3,37 -,2397 ,0113 ,0435 ,000Z _0001 .0026
,401 214,924 -,02 °2,23 -,1356 ,0171 ,0345 ,0001 _0000 ,0027
• 402 215,291 -,02 .1,07 .,0329 ,0202 ,0264 ,0000 -_0000 ,0030
,402 21S,565 -,02 ,17 ,0769 ,0203 ,01_0 .,0002 _0001 ,0032
• 402 215,839 -,0Z 1,32 ,1805 ,0174 ,0096 ,,0004 o0001 ,0032
,402 215,648 -,OZ 2,52 ,2860 ,0112 ,0017 .,0007 _0001 ,0032
,402 21S,274 -,02 3,77 ,3967 ,0020 -,006S ._0007 ;0001 ,0029
,401 214,992 -,n2 4,95 ,4990 -,00.98 -,0139 .,0007 _0002 o00Z7
,402 215,270 -,02 b,14 ,600_ -,0245 -,0219 .,0014 ,0001 ,0030
,402 215,459 -,02 7,31 .697B -,0412 -,0303 .,0014 _0000 ,0029
,402 215,370 -,02 _.48 ,7900 -,0603 -,0387 .,0013 ,0001 ,0031
,402 215,380 -,02 9,66 ,8792 -,0814 -,0489 .,0016 -o0000 .0031
• 402 215,597 -,02 10,73" ,9385 .,0986 -.0606 .,O01B -_0001 ,0031
.402 215,B47 -,02 11,82 ,983_ -,1127 -.0813 .,001S -_0000 ,0029
,402 215,565 .,02 ,16 _0766 ,0203 ,0182 .,0002 _0000 .0035

_ e _, 7 X 10 F T T U N N E L S e ¢.._ N A S A



e,e NASA TXIO FT fUNNELS _eo NASA pRELIMINARY

GRnUP • OOWNB.RAQEQ AT 3,YN INTERVAL St DECLASSIFIEO AFTER IZ yRS

.. _. - .....

HIBH SPEEI) TUNNEtY_+_ -_ TI_T--TBB

sTABILITY AXIS CoEFFICIEnTS ....

MACH _+ BETA ALPHA CL. CD CPM CAM CYM CSF LID

.603 423,946 "r, O_ "43 ,1047 ,0209 .0177 ",0003 ,0001 e0030 5.010

.603 424,092 -,03 -3,75 .,Z922 ,0283 ,0464 -,O00Z -,O00Z ,0031 .10,315

.604 424,563 .,03 .2.47 .,1670 ,0236 ,0364 ,0001 -.0001 ,0031 .7,065

.604 424,543 -.04 -1,11 -,0390 ,OZIZ ,0273 -,O00Z -,0000 ,0034 -1,8_5
,603 424,113 -.04 ,4E ,1043 ,0209 ,0179 ",000_ ,0001 .0031 4.990
.603 _23,765 -.04 1,83 ,Z401 ,0Z30 ,0085 -.0005 ,000_ ,OOZ9 10,441
.603 423,583 -,04 3,24 *3737 ,0274 .0006 ",0006 ,0003 eOOZ4 13.630
.604 424°326 -.03 4.69 .SIZB ,0345 -*0066 ",0008 eO_04 *0019 1_.876
.604 424,499 -.03 6,0_ ,63_T .0_32 -,0133 %0020 ,0003 ,0019 1_*?00
.604 4Z4.164 -.03 7.46 ,775_ ,0552 -,0173 *-,OOgl ,0004 ,0017 14,044
.603 4_3.864 -.04 .42 .1041 .0211 .0179 -.0004 ,O_Og ,o02T _,943

BODY AXIS COEFFICIENTS

_ACH Q BETA ALPHA CNF CAF CPM CAM CYM CSF

.603 4_3,946 -,0_ *43 ,1048 ,0201 ,0177 ..0003 ,0001 .0030

.603 #24,092 -,03 -3.75 -.2934 ,O09Z ,0464 ..0002 -+0001 ,0031
,604 424,563 -,03 -2._7 -,1676 .016_ ,0364 ,0000 -_0001 ,0031
.604 _24,543 -,04 -1,11 -,0394 .0204 .0Z73 ..0002 -,0000 ,0034
,603 424,113 -,0_ ,42 ,1045 ,0201 ,0179 .,0004 _0001 .0031
,603 423,765 .,04 1,83 ,2406 ,0153 ,0085 .,0005 ,0002 ,0029
,603 423,583 -,04 3,24 ,3745 +0062 ,0006 .,0007 _0002 ,0024
,60_ 424.326 -,03 4,69 ,513_ -,0076 -,0066 ..0008 ,0003 ,0019
,604 424,499 -,03 6,04 ,6355 -,0238 -,0133 .,0020 _0001 ,0019
,604 424,164 -,03 7,46 .7755 ..0459 -,0173 .+00_1 _0001 ,0019
,603 423,864 -,04 ,42 ,104_ ,0203 ,0179 .+0004 _0002 ,0027

X 10 F T T U N N E L S ,+ _. e N A S A C _ _'



_ o e N A $ A _- _-_ e _ 7 X 10 F _ T U N N E L S e o o N A S A P R E L I M I N A R Y e e-o

G R _ U P _ -- _D n W N G R A O E D A T 3+- Y _ I N T E R V A L S , D E C L A S $ I F IE O A F T E R 1 @ Y R S

HIGH SPEED TUNNEL rEST 788 RUN _7 BALANCE 731 09115167

STABILITY AXIS COEFFICIENTS

M_CH Q BETA ALPHA GL. CD CPM CRM CYM CSF L/D

.707 533.180 -.05 .73 .1450 .OZ30 ,0173 -,0006 ,0_09 ,0027 6,309

30? 535.915 ..05 -2.52 ..169+ .0306 °0389. -,0003 -,0001 ,0035 .5,533
.709 535.295 ..05 -1.86 -,1074 .02TZ ,0336 -,0004 -,0001 ,0035 .3,951
.708 53_,355 -.05 -1.12 -°0392 ,02_ ,0287 -,0005 -,0000 ,0035 .1,606
• 707 533.366 -.05 -.33 .0369 ,0@30 .0239 ".0005 ,0001 ,0032 1,606
.70T 533,49_ -.05 .72 ,1_35 .0931 .017_ -,0006 .0002 ,OOZG 6,22_
.707 533.951 -.05 1.65 ,9215 ,0@43 .0136 -.0007 ,0_09 ,0027 9,100
.?07 533.232 -.05 @.28 °308| .026B ,0097 -.000_ ,0003 ,0023 11,_B1
.707 53_o951 -.0_ 3,13 ,4010 ,0320 ,0048 -,0011 ,000_ ,0018 1Z,550
.708 534,150 -.0_ 3.89 ._7_9 .0390 -.0021 -.0011 ,0004 ,0015 12,163
.TO9 535,237 -.04 4,51 ,5016 .04fi+ -.010_ -,0011 ,OQO_ .0016 11,049
.708 53A.045 -.05 .73 .1442 .OE31 .0173 -,O00T ,0002 ,OOZ9 b,E_O

BoDY AXIS COEFFICIENTs

HACH Q BETA ALPHA CNF CAF CPM CRM GYM CSF

,TOT 533,180 -.05 .73 ,145Z .0211 .0173 .,0006 ,0002 ,0027

.709 535.215 -,05 -Z,52 -,1706 .0231 ,0389 .,0003 -_0001 .0035
,109 535,295 -,05 .1,86 .,1082 ,0237 ,0336 .,0004 -,0000 ,003$
.708 534.355 -,05 -1,12 -,0396 ,0236 .0Z87 ,BOO05 _0000 ,0035
• 707 533,366 -,05 e,33 ,0368 ,0232 .0239 .,0005 _0001 _003Z
,TOT 533,_94 -.05 ,T2 .1438 ,0213 o0174 .,0006 ,0002 ,0028
,707 533,951 -,05 1+45 .22_0 o0187 ,0136 ,+0008 _0002 +00_7
.707 533.932 o005 2,28 ,3088 .01_5 .0097 .00009 ,O00Z ,00_3
,70T 532,951 -,0_ 3,13 ,4021 ,0100 ,00_8 .o00|1 _0003 ,0018
,TOS 53_.150 -,0_ 3,89 ._T63 ,00_7 -.OOZl .,0011 ,0003 ,0015
,709 535.23? -,0_ %51 .5035 ,OOSB -.0108 .,0011 _0003 ,0016
.708 53_,0_5 _,05 .73 .1_5 .0213 .0173 .,0007 _0002 ,00_9

___mii_-e • +, 7 x 10 F T TUNNELS e_ NASA C



• ee N A $ _ _e e 7 _ 10 F T TUNNELS • • • N A S a p R E L I M Z N A R Y

G R 0 U P 4 - L) n • N G R A {) E O A T 3 - Y R I N T E R V _ L S _ D E C L A S S I F I E O A F T E R 1Z Y R $

HIGH SP_EO TUNNEL TEST 788 RUN _8 BALANCE 731 09t15/67

;- . ABILITY AXIS COEFFICIENTS

MACH Q BETA aLP HA CL. CD CPM CRH CYM CSF L/D

.201 5_.422 ..00 .04 .0585 .0230 .0193 -.0006 .O00Z eOOZZ ZoS40

.201 5_.3Z9 ..00 -5.22 -°400? .0358 .0599 -.0004 .0_01 - .OOZ2 .11e212

.201 58.5Z6 ..00 .4.19 -.3089 .0311 .0514 -_0003 .0001 .0021 .9.947
• 201 58.525 -.00 -3.16 -.2218 .0279 .0428 -.0004 .O00Z .0020 -7.950
.201 58.622 -.00 -Z.12 -.1289 .0Z51 .034, -.0005 .0002 .0022 -5.130 .
.201 58.6Z1 -.01 -1.06 -.0341 .0236 q0263 -.0006 .0002 .003_ .1.448
• 201 58.#22 -.01 .04 .0585 .0231 .0193 -.0005 .000_ .0030 Zo533
.20] 88.820 -.01 1.07 .1499 .0237 .0112 -.0005 .0003 .0035 b.312
.201 58.420 -.01 2.13 .2372 o0251 .0041 -.0005 .0003 .0033 9.481
.200 58.320 -;01 3.21 .3306 .0278 -.0036 .-.0008 .On03 .0031 11+896
.201 58.517 -.01 _.27 ._223 .0316 .o0105 -.0009 .0003 eO03_ 13e376
.200 58.319 -.01 5.36 .5120 .0363 ..0183 -.0009 .0003 .0030 14.089
.201 58.516 -.01 6.43 .6019 .0420 -.0261 -.0011 .0_03 .0038 14.320
.200 58.319 -.01 7°52 .8856 .0490 -.0349 -.0016 .0001 .003_ 13.890
.200 58.321 ..01 8.59 .7653 .0570 ..0436 -.0016 .0002 +00_1 13._25
.200 58.22_ -.01 9.66 .8_30 .0658 ..0532 -.0015 .O00Z .0039 lZ.803
.201 58.326 -.01 10.76 .9165 .0751 -.0638 -eO01_ .O00Z eO0_O 1Z._11
.200 5B.135 -.01 11.79 .9762 .085T -.07_4 -,001_ .O00Z eOO4Z lle39Z
.200 58.1_T ..01 12.90 1.033' .0987 ..09ZO -.0013 .0_03 .0040 10.474
.200 5_.163 ..01 13.89 1.0842 .1136 -.1147 -.0011 .0_03 o0040 9.S_Z
.202 59.015 ..01 .Ok .055T .0229 .0190 -.0005 .000_ e0037 Z.431

BODY _xI5 COEFFICIENTS

_ACH _ BETA ALPHA CNF CAF CPN CRH CYH -c._r

.201 58.022 -.00 .04 .0585 .0230 .0193 ..0006 _O00Z eOOZZ

.Z01 58.329 -.00 -5._ -.4024 -.0008 .0599 ..0000 .0001 eOO_Z
: .201 58.826 -.00 .4.19 -.°3103 o008_ .051_ °.0003 ;0001 .00_1

.201- 58.825 ..00 -3.16 ..Z230 .0186 .0428 ..0004 ;0002 .00_0

.201 58.62Z ..00 -_.IZ ..1_97 .0203 .03_ ..0005 ;0002 .00_2
• _ +201 58.621 -.01 -1.06 ..0346 .0230 .0Z63 ..O00b ;0002 eO03_

.i- . .201 _ 58.422 -.01 ,0' .0585 .0_30 .0193 ..0008 ;0002 .0030
.201 58;520 -.01 1.07 .1503 .0_09 .011_ ..0008 ;0003 .0035
.201 58.480 -.01 Z.I3 .Z379 .0163 .00_1 .o0005 .O00Z .0033
.200 58.320 -,01 3._1 .3316 .009_ -.0036 .°0008 ;O00Z .0031
.Z01 58.517 -.01 _o27 °4234 .CO00 -.0105 ..0009 _0002 .O03Z
.200 58.319 -.01 5.36 .5130 ..0116 -.01_3 ..0009 .O00Z .0030
.201 58.516 -.01 8.43. .60_7 -.0256 -.0_61 ..0011 ;0001 _0038
°_00 58.319 -.01 7°52 .6859 ..0_08 -.0349 ..0016 ._0000 e0039
.200 58.321 -,01 8.59 .7650 ..0580 -.0_36 ..0016 -;0001 .0001
.200 58.22_ -.01 9.66 .8418 +.0764 -.053_ ..0015 -_0000 .0039

• * .201 58.3_6 -.01 10.76 .9140 -.0973 -.0635 ._001_ -_0000 eO040
.200 58.135 -.01 11,79 .9725 -.118_ -.0744 .+0014 -_0000 .004Z

.... .200 58.10T -.01 1_.90 1.0287 ..13_4 -.09_0 ..0013 _0000 .0040
+ ,200 $8.163 -.01 13.89 1.0790 -.1498 -.I147 ..0011 _0001 .00_0

' .202 59.015 -.01 °04 .0557 .0229 °019_ .+0005 _O00Z _0037

+ r" _::+
.:. i . • :_++j
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e , e N A 5" 7 X 10 F T T U N N E L S o ._ o N A .S-A P R E L I H I N A R Y _ e-_

GRouP • - _N wNGi_AUEO A T 3.YR I N T ER V A LS • UECLAss I F [ EO AFTER I 2 YRS

HIGH SPEED TUNNEL TEST 7B8 .F_- ...... N_N___9 ....... BALANCE 731 09/15167

_'r: sTABILITY AXIS CoEF¥iCIENTS

NACH Q BETA AL_HA GL CO CP_ CRH GY_ GSF LID

.401 215.015 -.02 .11 .064B .0213 ,0186 ,0001 ,0602 .003_ 3,050

._02 215.112 '.02 -.99 -.0339 .021T ,026_ -.0001 ,0_0_ ,0037 -1,563

.401 214.830 -.02 ".51 .0096 ,0213 ,0229 -,0002 ,0001 ,0037 ,449
• 402 215,664 -.02 .12 .0649 .0213 ,0184 ",0001 ,000_ ,0035 3,055
.401 21_,6_0 -.03 .66 .1134 ,0215 ,0146 -.0002 ,0002 e0036 5,267
.402 215,195 -.02 1.26 ,1677 ,0221 ,0099 -.0003 ,0002 e0033 7,585
.402 215.106 -.03 .11 .0651 .0213 cOl'B3 .0000 ,000_ ,0037 3.061

BODY AXIS COEFFICIENT_

_ACH G BETA ALPHA CNF CAF CPM CRN _YM CSF

• _01 215.015 -,02 ,11 ,06_9 .0211 .01SB ,0001 ,0002 ,0034

,_02 215.112 -,02 -,99 -.0343 ,0211 .0265 .,0001 e0001 ,0037
,_01 214,B30 -,02 -,51 .009_ .0214 .0229 .,0002 ,0001 ,003T

._02 215.66_ -,02 ,12 .0650 ,0211 .0184 .,0001 _0002 ,0035

._01 214,640 -.03 .66 ,113T ,0202 .0146 .,0002 ,0002 .0036
_402 215,195 --,02 1,26 ,1681 .0|B_ .0099 o,0003 _0002 ,0033
,402 215.106 -,03 ,11 ,0651 ,0211 ,0183 ,0000 _000_ _003T

-_ .'.:_ _
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, e o N A S A T_'-O N F I U _ _ I * _ L t t # 7 X 10 F T T O N N E L S t o t N A S A P R E L I M I N A R Y • t e

G R _ I P _ . O _ w N _ R A U E _ AT _._::_.R_-...... I_N_T_E R V A L St. .... -_+ D E G L A $ $ I F I E D AFTER 1 2 y R S

HIGH SPFED TUNNEL T_ST 788 RUN 50 BALANC_ 731 09/_5/67

sTABILITY AXIS CoEFFICIEr.jTB

MACH Q BETA ALPHA CL CO CPM CRM CYM CSF LID

.B04 424.597 ..05 ,2T .0791 ,0219 .O18B -,o00T ,OnO_ ,0033 3,621
.603 4Z_,020 -..05 -.7I -,0151 ,OZZ1 ,0255 -,0007 ,0001 ,0039 -,683
.60_ _24,846 ..OS ,2T ,0803 ,0219 ,0188 -,0008 ,0001 ,0035 3o667
.60_ _2_.590 -.04 ,98 ,1_79 ,022_ ,0138 -e0010 ,0_0Z ,003Z 6,595
.603 423,997 ..04 1,76 .Z204 ,0237 ,0090 -,001_ ,0oOZ ,0030 9,310
.603 42_,3Z0 .,0_ Z.4B .2915 ,025_ ,004B -,0012 ,0003 ,0028 11,_5_
.603 424,510 .,05 .2T .OTBB ,0219 . .0189 -o0010 .0001 ,0035 3,604

BODY AXIS COEFFICIENTs

_.ACH Q BETA ALPHA CNF CAF CPH CRH GYM CSF

.60_ _,597 -,05 ,27 ,0792 ,0215 ,01B8 .,0007 ,0001 ++0033

,603 _2_,020 -,0S -.T1 -,0153 .0Z19 ,0Z55 ,,0007 ,0001 v, G039
.60_ 42_,8_6 -,05 o27 ,080_ ,0215 ,0188 .,0008 _0001 o0035 "
,60_ _,590 ",0_ ,9B ol_B3 ,0199 ,0138 .,0010 ,0002 ,0032
,603 623,997 ",0_ 1,7# ,2209 ,0170 .0090 ,,001Z _0002 ,0030
,603 _2_,3_0 -,04 _,_B ,29Z3 ,0128 o0068 .,O01Z _0002 0002_
,603 _24o$10 -+05 ,27 ,0789 ,0215 ,0189 ,e0010 _0001 e003S

+' .+:.

7 X 10 F T T U N N g L _ e e e NASA _ . .- .... II I_-t _



. _ __

NASA:_L-_"-e 7XlO FT TUNNEL5 •o_ NASA PRELIMINARY •De•0•

GRouP 4 O_WNGNADED AT 3-YR INTERVAL_ oECLASSIFIED AFTER 1Z yRS

HIGH SPEED TUNNEL TEST 788 RUN 51 BALANCE 731 09415467

T i TryS,ABI .... AXIS CoEFFzCIE_TS

HACH Q BETA ALPHA CL CO CPM CRH GYM CSF L/O

.708 53_,650 -,06 .59 .1305 ,0255 ,OIB1 -.O00B .0001 ,003_ 5=117

.708 53_.746 ..07 -1,1_ -.0435 .0283 ,030b -tO004 o.0000 ,OOA8 -1,5#0

.708 535,011 -.07 -.33 ,038B .026Z ,02_3 -.0007 ,0000 ,0044 1,473
,708 535,358 -.Oh .60 .13_0 ,0255 o0179 -.0008 .0001 .003_ 5.254
.708 535.168 -,06 1._1 ,2137 .0263 ,0135 -.0011 .0001 ,0034 8e116
.708 534,914 -,05 2,24 ,3009 ,0287 ,0095 ",0012 .0_02 o0030 10,495
.706 53_,#7T -.05 3,07 ,3879 .032# .00#9 -e0013 .0003 ,OOZ7 11e97b
.708 535,121 -.06 .59 .1308 .0255 ,0179 -.0012 ,On01 .0037 5,123

500Y aXIS COEFFICIENTs

_ACH Q BETA ALPHA CNF CAF CPH CR_ _YM CSF

.TO8 53_.650 -.06 ,59 ,1308 .0242 .0151 ..O00B ,0001 .0038

.708 534,746 -.07 -1.1_ .,0441 .02T_ .0306 .,0004 -_0000 ,0048

.708 535.011 -.07 -,33 o038_ .0264 .02_3 °,0009 _0000 _00_

.708 535,358 -,06 .60 ,13_2 .02_I ,0179 .cO008 _0001 e0038
.7o8 535,168 °,Oh 1._1 ,21_3 ,0211 .0135 .,0011 _0001 ,003_
.708 534.91_ -,05 Z,2_ o3018 .0169 .0095 .,001_ .0002 .0030
.706 532.A77 -,05 3,07 .3890 ,0116 ,00_9 .=0013 _0002 oOOZT
.TO8 5_5,121 -,Oh ,59 o1310 ,02_Z ,017_ .,0012 _0001 _0037

C 10 F T T U N N E g 5 • • • N A 5 A _.%_ ___ -..._



"_: ._..'t .: • :---..._ _ --_ __. •

eee NASA ! c._-. _U" NNEL$ eo_ NASA PRELIMINARy eee

GRouP _ . DOWNGRADED AT 3- Y_ I N T ER V A L_ , OECLASS ] F I E D AFTER I Z YRS

HIGH SPEED TUNNEL TEST 788 RUN 52 BALANCE 731 09115167

STABILITY AXIS COEFFICIENTS

MACH Q BETA ALPHA CL CD CPM CRH CYM CSF L/D

.200 58.125 -.01 ' .03 ,0536 ,02_6 ,0183 -,0006 ,000_ ,002_ 2,179

.200 58,031 -101 -2.10 -.13_2 .0266 ,03#1 °.0007 ,000_ .00]? -5.067
.201 58,327 -.01- -1,04 -.0399 ,0250 ,0259 -,0005 ,0_03 e0019 -1,600
.200 58,029 -,01 '.50 ,0091 ,0243 ,0217 -cO001 ,0004 ,00|8 ,375
.200 58,127 ",01 ,03 ,0525 ,02AZ ,0186 -,0005 ,000_ ,0018 2,169
.200 58,225 ".01 .56 ,0991 ,OZ#3 ,01#0 -,0006 ,0004 ,0025 4,077
.200 58,126 -.0_ 1,08 ,1450 ,02#7 ,0103 -,0007 ,000_ ,OOZl 5,858
.200 57,730 -.01 1,62 ,19Z0 ,0255 ,0069 -.,0008 ,000# ,0021 7,537
.200 58.127 -.01 .03 .0536 .0243 .0177 -.0006 .000_ .O02Z 2.209

BODY AXIS COEFFICIENTs

MACH G BETA ALPHA CNF CAF CPM CRH GYN GSF

.200 58.128 -.01 .03 .0536 ,02#6 ,0183 _.0006 .0004 .0022

,200 58,031 -.01 o2,10 -,1351 ,0216 ,0341 ,,0007 ,0004 ,0019
,201 58,327 -,01 -1,04 -,0_0_ ,02_ .0259 ,,0005 ,0003 ,0019
.200 58,029 -.01 -.50 .0089 ,02_6 ,0217 Q.O001 _0004 .0018
,200 58,127 -,01 ,03 ,0525 ,0242 ,0186 ,,0005 _0004 ,0018
,200 58,225 -,01 ,56 ,0993 ,0233 ,0140 ,,0006 _0004 ,0025
.200 58.126 -.01 1.08 .I_5_ .0220 .0103 ..0007 _000_ .0021
,200 57,730 _,0| 1,6Z ,1926 ,0200 ,0069 ,,O00B _000_ ,0021
,200 58.1Z7 -.01 .03 .0536 .02_2 .0177 o.0006 _000_ .0022

C "=-_-A-L _ e • _ 7 X 10 F T T U N N E L S _ _ _ N A S A



e e o _ A S A _ n N_ t_ O___L._T T_.__L • o o- 7 X 10 F T T U N N E L S t e _ N A S A P R E L I M I N A R Y e e e

6R_ UP A - DOWNGRA OEu AT 3-Y_ I _TER VAL$ t U _CLASS I F | ED AF TEH 1Z yRS

H16H SPFE_ TUNNEL, TEST 788 RUN 53 BALANCE 731 09115167

_TABILITY AXIS CoEFFICIEnTS

MACH Q *ETA ALPHA CL. CO CPM CRM CY_ CSF LID

.402 21_,g26 -.Og. ,10 00581 ,0224 ,0183 -,0002 ,0001 00035 Z,590

.401 214.B38 -.02 -1.04 -.0467 .0230 00271 -.0003 ,0000 ,0037 .Z,029

.402 215.021 -.02 -.49 .0040 .0_26 .02Z7 -.0003 .0000 ,0036 ,178

.402 215,019 -.02 .08 ,0563 ,0224 ,0186 -,0001 00000 00036 Z,509

.402 21S,AB1 -,02 ,69 ,1107 ,0227 ,0160 -,0001 ,0001 ,0035 4,801

.402 215.014 -.OZ 1,29 ,1647 ,0E32 ,0093 -,O00Z *000! ,0035 7,084

.402 215,112 -.OZ .10 ,0575 .0225 ,0183 -,0001 ,0_01 ,0035 Z,SSS

BoDY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CaF CPM CRM CYM CSF

,402 Z14,926 -,0_ _10 ,05B2 ,0223 o0183 .,0002 ,0001 ,0035
,401Z14,838 -,OZ -1004 -,0471 ,0222 ,0271 .00003 _0000 ,0037
.402 215,021 -,02 -,A9 ,0038 ,0226 ,OZg7 .,0003 ,0000 ,0036
,402 215,019 -oOZ 008 ,0563 ,0223 ,0186 .,0001 _0000 ,0036
040Z Z|S,4BI -002 069 ,1110 ,0214 ,0140 .00001 _0001 00035
;402 Z15,014 -,02 1,29 ,1652 ,0195 ,0093 .,,O00Z _0001 ,0035
,402 21_,11Z -,Og ,10 ,0575 ,0224 ,0183 .,0001 _0001 ,003S

_ _ _ 7 X 10 F T T U N N E L S e e _, N A S A



coo nASA _'_ 7XlO FT TUNNELS coo NASA pRELIMINARY ooo

6 R _ U P 6 0 A w N G R _'E U A T 3 - Y H I N T E H V A L S , D E C L A S S I F I E D A F T E R I 2 Y R S

HIGH SPEED TUNNEL TEST 78B RUN 56 BALANCE 731 09/15/67

STABILITY AXIS COEFFICIENTS

M&CH Q BETA ALPHA CL. C0 CPM CRM GYM CSF L/D

.606_26._09 -.05 ,28 .0771 .023T .0186 -.0006. .O_g_?. .... ,_37 3.255

.604 426.630 -.05 -1.12 -.0SB4 .0266 .0283 -.0005 .000_ .0063 ..2.357

.606 _26.000 ..05 -.BB .002B .0239 .0236 -.0007 ,0001 ,0042 .11B
.606 62_.906 -.05 .27 .0771 .0237 .016_ -.0007 .0001 .0039 3e259
.506 624.6_5 ..05 1.00 .1469 .0261 .0133 -.0009 .000_ .0036 6.110
.605 #25.068 ..05 1.76 .Z169 .0250 .008B -.0009 .0_0_ .003_ 8.66Z
,603 423,657 ..05 ,29 .OTB9 ,0238 ,0183 -,0007 ,0001 .0037 3.321

BODY AXIS cOEFFICIENTs

_.ACH Q BETA ALPHA CNF CAF CPM CRM CYM CSF

.606 426.609 -.05 .28 .0772 .0233 o0186 ..0006 _0002 _0037

,606 62_.630 -.05 -1.12 ..0568 .0_36 .OZB3 ..0005 .0001 .0043
.60_ _26.0n0 -.05 -,68 .0026 .02_0 .0238 ..0007 ,0001 ,0042
.604 _26.9_6 -.05 .2T .OTTZ .0233 .0186 ..O00B _0001 .0039
.60_ 624.665 -.OS 1.00 .1673 .0215 .0133 ..0009 _0002 .0038
.605 _25.06B -.05 1.T4 .2175 .0185 .OOBS ..0009 _0002 '0033
.603 6_3.657 -.05 .29 .0790 ._236 .0183 ..0007 f0001 .0039



o Q e _ A S A e Q _ 7 X-IO F T T U N N E L S t o e N A S A P R E L I H I N A R Y t o t

GRnuP & wNGHADED AT 3-YR I N TE _VAL_ J OECL ASS I F IEO AFTER |Z Y RS

HIBfl 5PEEO TUNNEL TEST 788 RUN 55 BALANCE 731 0911516T

, STABILITY AXIS COEFFICIENTS

MACH Q 8ETA_ ._LPHk CL CO CPW CRr_ GYM CSF L./D

.707 533,399 -,08 _;BT ,1_72 ,0302 ,OIBB -,0003 ,0i)01 ,OOS_ 4e874

.TOB 533,6,61 -.06 -,92 ,0093 ,0330 ,0303 -,000b ,0003 e00:)_8 e2T6

.TO8 533,6.,5 -.03 -1,61 -,04:66 ,0376 ,0361 ",0007 ,0003 e0007 -_*e24'1

.T08 533,315 -.05 "1,0", " ",0002 ,03_.*, ,0313 "°0008 ,000_3 e0023 "e007

.70B 533,630 -.09 .68 ,1_.87 ,0303 ,0187 -,0002 ,00_01 ,0056 *,, 90T

.TO8 536.,378 -.07 1o58 ,2385 ,0311 ,0133 -,0005 ,0001 ,00",5 7,674

BODY AXIS COEFFICIENTs

_ACH Q BETA ALPHA CNF CAF CPN CRM Gy_ GSF

,TOT 533,399 -,08 ,67 ,1475 ,0285 ,01B8 .,0003 ,0001 eOO5_
,ToB 533°_61 -,06 -,92 ,0088 ,03",0 ,0303 .,0006 ,0003 ,O02B
,708 533.6*,5 -,03 -1.61 -,0676 ,0362 ,0361 ..O00T *0003 ,0009
,708 533,315 -,05 -1,o*, -,0009 ,03_*, ,0313 ',0008 ,0003 ,00a3
,70B 533,630 -,09 ,68 ,1_90 ,0285 ,0187 ,,0002 _0001 ,0056
,To8 53_,3T8 -,OT 1,58 ,239Z ,02",5 ,0133 ,,0005 _0001 eO0_5

_ t t 7 X 10 F T T U N N E L S _ t t N A S A__e



eee NASA 7X 10 F T TUNNELS _t t N AS A PREL I M1 N ARY oee

G R f_ U P 4 * U _ w r_ G R A U E 0 A T 3 - Y _ T _ r E R V A L q • 0 E C L A S S I F I E D A F T E R I Z Y R S

HIGH SPEED TUNNEL TEST 788 RUN Sb BALANCE 731 09/15/67

STABILITY AXIS COEFFICIENTS

MACH " 0 "" BETA ALPHA CL CD CPM CHH CYM CSF LID

.201 58.426 -.01 .03 .0491 ,0254 .0170 -.0003 ,O00Z ,0044 1,92g

.200 57,933 ..01 .1.05 ..048_ .0261 ,02_8 -,0002 .000_ ,0047 .1.8§2
°ZOO 58.229 -,01 -.7Z -,0187 ,0Z57 ,022_ -o0001 .O_OZ .0050 -,7Z6
.200 58.228 -.01 ,04- .0481 .025_ .0168 -.0000 ,O00Z ,0040 1.894
.201 58.327 -._1 ,5_ " .0909 ,0257 ,0129 -,000_ ,O00Z .0046 3.541

.201 58.327 -.0t .02 ,04_6 .025_ ,0175 -,0002 .000Z .0040 1.755

BoDY AXIS COEFFICIENTs

MACH Q BETA ALPHA CNF CAF CPH C_N GYN CSF

,201 58.426 -*01 _03 .0491 .0254 ,0170 .,0003 _O00Z ,0044

,200 57.933 -.01 -1,05 ..0_89 ,OZSZ ,0Z48 .,O00Z _O00Z ,0047
,200 58.229 -,01 -,72 -.0190 ,0255 .022_ ..0001 _0002 .0050
,200 58,Z28 -.01 .0_ .0481 ,025_ .0168 .oO000 *0002 *0040

,201 58,327 "*01 .54 .0911 *0248 .0129 .*O00Z _O00Z *0046
.201 58.327 -.01 *02 ,0446 .0254 .0175 .*O00Z _0002 *0040

i " - ;** T X 1'0 F T TUNNELS * e _ NASA
Bmm--- ------_l



• o g N A S A _B_Im_ _ _ 7 X 10 F T T U N N E L S _ o t N A S A P R E L I M I N A R Y t ..o

GROUP • - O 0 w NGRA_E D A T 3- YR I N TE R V A L_ t OECLASS I F I ED A F TER I 2 Y RS

HI6H SPEED TUNNEL TEST 788 RUN 57 BALANCE 731 09115/67

__- STABILITY AXIS COEFFICIENTS

MACH U _ETA ALPHA CL CD CPM CRM CYM CSF L/D

.402 215.680 -.03 .OB ,0490 .0236 ,O1Tl -,0000 ,O00Z ,O04Z 2,074

.402 215,686 -;03 -l,0B -,05T_ ,OZ#4 °0257 -,0000 ,0001 ,0041 -2e354

._02 215.683 -.03 -._B -.0029 ,023B ,0214 -,0002 ,O00Z ,0041 -,124

.402 215.495 -,03 .og .049T .0_36 ,0171 -,O00Z ,O00Z ,O03g Z.I01

.402 215,306 -.03 .67 .1015 ,023B ,0129 -,0000 ,000Z o003_ 4,270
,401 214,751 -.03 .06 .0468 *0236 ,0174 ,0001 ,O00Z ,004_ 1.979

BODY AXIS COEFFICIENTs

MACH Q BETA ALPHA CNF CAF CPM CRM CYM CSF

.402 215,680 -,03 fOB o0491 .0236 ,0171 .,0000 o0002 o0042

.402 215,686 -,03 -1,08 -,057_ ,0233 ,025T ..0000 _0001 ,0041
,402 215.683 -,03 -,4B -,0031 ,0238 ,0214 .,0002 _0002 00041
,402 Z15.495 -,03 ,09 ,0497 ,0236 ,0171 ..0002 _0002 e0039
,40_ Z15,3_6 -,03 ,6T o1017 o0Z26 ,0129 .,0000 _0002 ,0038
.401Z1_,751 -,03 ,06 ,0_68 ,0236 ,01T_ ,0001 _O00Z oO04Z

7 X 10 F T TUNNELS e*_ NASA



e e _ N A S A 7 X 10 F T T U N N E L S t o ,h N A S A P R E L I H I N A R Y e e _

GROUP "_ OOw N 6RA UEO A T 3-YR I N TERV ALs . OECL ASS I F | ED A F TER I Z yRS

HIGH SPEED TUNNEl. TEST 7BB RUN 58 BALANCE 731 09/15/67

STABILITY AXIS GOEFFICIEFJTS

MACH _Q*--_'".:"_TA ALPHA CL CD CPM CRM CYM ¢SF LID
.... .. + ..

.B04 424,030 -°06 ,19 ,0650 ,OZ5B ,0175 -,0005 00001 o0047 Z,517

.603 423,47T -._6 -1,14 -.0616 ,0276 ,0275 -,0004 ,0_01 ,0051 .,Z0239

.604 424,212 -.06 "050 -,O01E *0265 ,0226 -,0006 ,000i ,0051 -,045
.604 424,114 -.06 ,20 ,0642 ,0260 ,O1T7 -,0008 ,0001 00067 2,4T0
.606 425,014 -.06 1,00 ,1403 .0260 ,0121 -,0007 ,O00Z ,0045 5,406
.604 424,945 -.06 ,19 ,0636 ,0Z59 ,0177 -,0006 ,O00Z ,0048 2,458
.TOB 533,774 -.09 .69 .1625 ,0353 ,0186 .O00I ,0001 ,005_ 40601

BODY AXIS COEFFIGIENT_

_ACH Q BETA ALPHA CNF CAF CPN GHN GYM CSF

,_04 _24,030 -,06 ,19 ,0651 00256 ,0175 .,0005 _0001 ,O04T

°603 423,477 -,06 -1,14 .°0624 ,0264 °0275 .,0004 ,0001 00051
.60_ 424.212 -.06 -.50 -,0014 .0265 .02Z6 .,0006 _0001 .0051
,604 424,114 -,Oh ,20 ,06#3 ,0258 ,0177 _,0008 ,0001 ,0047
,604 425,014 -,06 1,00 ,1#0T ,0235 ,0121 ,,O00T _0002 00045
,604 424,945 -,06 ,19 ,0637 00257 ,017T ,00006 00002 ,0066
,TO8 533,774 -,09 069 ,162_ ,0334 ,0186 ,0001 _0001 00058

-C U N F J. ,.., r- -, , * 'IP" e t .,, T X I0 F T T U N N E L S a. e .... N A S A -e Q-.s



e_ NASA o_ 7110 FT TUNNELS mot NASA PRELIHINARY eee

GROUP 4 _ NGR ADEU A I 3- Y _ I _ T E R V A L _ t DECLASS I F | ED A F TER 12 y R 5

HIGH SPEED TUNNEt:" !_ _TEST_788 RdN 59 BALANCE 731 09115167

_"- - ........... STABILITY AXIS COEFFICIENT5

MACH 0 8ETA ALPHA CL . CO CPM GRH CYM CSF LID

.708 533,703 -.09 .69 ,1654 ,0356 ,0186 .0000 ,OtlO ;) ,0055 _,644

.707 532,,858 -.03 -1.#7 -,O09Z ,0427 ,0357 -.0001 .01_02 .001_ _ -,,216

.708 533,,853 -.03 -1.32 ,0007 ,041e .0344 .0000 ,O00g .001_ _ .017

.708 534,248 ..09 .71 ,1662 .0357 ,0185 .O00Z ,0001 .0059 4.659

.708 533._82 -.09 1,53 .2390 ,035 _" ,0134 .0001 ,0000 .O06Z 6.748

.708 534,174 -,09 .68 .1637 ,0357 ,0187 ,0001 ,0001 ,0057 4,591

BODY &XIS COEFFICIENTs

HACH 0 BETA ALPHA CNF GAF CPM CRM CYM CSF

.708 533,703 -.09 ,69 ,1658 ,0336 .0186 .0000 _0002 ,0055

.707 532.858 -.03 -1.47 -.0103 ,O_Z4 .0357 ..0001 _O00Z ,00_6

.708 533.853 -.03 -1.32 -,0003 ,0418 °0344 .0000 _0002 .0014

.708 53_.248 -,07 .71 .|666 .0336 .0185 ,0009 _0001 .0059
,708 533._82 -.09 1,53 .2398 .0290 .013_ .0001 ,0000 .0062
.708 534,174 -.09 .88 .16_1 .0337 .0187 .0001 _0001 .0059

-,.._ :-._, ._'_;_i-,_--_.
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e e _ e.JA 5 A o o _ ? k 1O F T TUNNELS ,m t o NASA PRELIMINARY e e @

6 R n U P _. D o w A T 3 - Y R I N T E R V A L ._ o D E C L A S S I F I E D A F T E R I 2 Y R 5

HIGH SP_EO TUNNEL TEST 7_B HUN 60 _ALANCE 731 091|5167

sTABILiTY AXIS CoEFFICIEnTS

MACH Q _ETA AL=HA CL. C0 CPN CHM CYM CBF L/D

.200 57.934 -.01 .03 .0430 ,0265 ,0163 -.0003 ,0_0_ ,0034 1,620

.200 57.935 ..01 -1.05 -,0519 .0272 .0235 -,0002 ,0_02 ,0040 .1,911

.ZOO 58.034 -.01 ".55 -.0073 .0Z69 ,0189 -.0001 ,000Z ,003S -.272

.200 57o835 -.01 .03 ,044E .026_ o0161 -.0002 o000_ ,0034 1,675

.200 58o131 -.o1 .5_ ,0872 °0265 ,0121 -.000_ ,000_ ,0037 3,295

.201 58.725 -.01 .03 .0413 ,026_ .0161 -.0002 ,0n01 ,0037 1,563

BODY AXIS COEFFICIENTS

_ACH Q BETA ALPHA CNF CAF CPH CRH CYH CSF

.200 57.93_ -.01 .03 .0_30 .0265 .01b3 ..0003 .0002 .0034

.200 $7.935 -.01 -1.05 -.OB2_ .0262 .0235 ..0002 _0002 .0040

.200 58.03_ ".01 -.55 -.O07b .0269 ,OIB9 ..0001 .0002 .0035
,200 57,835 -.01 ,03 ,0442 ,026_ .0161 .,000Z _0002 ,003_
.200 58,131 -,01 .S_ .0875 ,0257 ,0121 .,0004 ,0002 o0037
.201 58.725 -,01 .03 ,0_13 .026_ ,0161 .,000Z _0001 e0037

eel, 7X10 FT TUNNELS ee._ NASA _ ,. • I_trNTtAL - e •



C__ _ 7 X I0 F T T U N N E L S o o _ N A S A P R E L I M I N A R Y o o t• Q t NASA

GROUP 4 _ --DO* NGRAQEO AT 3-YR I _ TER VAL_ i DEGLASS IF I EO AFTER 17 yRS

HIGH SPEED TUNNEL T_;Sr 788 RUN 61 BALANCE 731 09115167

STABILITY AXIS CoEFFICIE'e._TS

MACH Q 8 ETA.j'_,L'PRA" CL- GO CPH CRM CYM CSF L/O
_'_ __ _ _

._02 215.503 -.03. .08- _;042_3-_:_T - .024.7 .0162 -.000Z .0001 .004.2 1.717

.4,02 215._15 -.03 -1.09 -.063T " .0255 .0254, -.0001 .0Q01 .004,1 .2.4.95
.402 215.505 -.03 -.40 -.0021 .02_.9 .0199 -. 0002 e0001 .004,_3 -.08Z
.*.02 215.223 -.03 .09 .0420 °0247 .016Z -.000Z .0_01 .004,._ 1.701
._02 215.128 -.03 .65 .0936 .02k.8 .0120 -.0002 .000_ .0Ok}. 3eTTl
o402 Z15.*.10 -.03 .0B .04,17 .024,7 .0163 -.0002 .0001 .004,_2 le0B8

BODY AXIS COEFFICIENTs

.._ACH Q BETA ALPHA CNF CAF CPM CRM GYM CSF

.40_ 215,5n3 -,03 ,08 ,0_23 ,02_7 ,0162 .,0002 ,0001 ,004,2

.40Z Z15._15 -.03 -1+09 -.06_1 .024,3 .0254 ..0001 o0001 .006]
,402 215,5n5 -.03 -,4,0 -,OOZZ ,0249 ,0199 .,0002 ,0001 ,0063
.402 715.223 -.03 .09 .0421 .n2_7 .0162 ..0002 .0001 .004Z
.4,0Z 715o128 -.03 ,65 .093B .023T .0120 ..0002 .0002 .004,1
.4,02 215._10 -.03 .08 .0417 .024,6 .0163 ..0002 .0001 .0042

- .C2-_,
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• * • _ A S A -- _ _"7*_X_O. _FT T U N N E L $ o e * N A S A P R E L Z H I N A R Y * _ e

GROUP _ T 3. YR I N T E R V AL q t UECLASS I F _ ED AF T ER 12 Y RS

HIGH SPEEO TUNNEL TEST 788 RUN 62 BALANCE 731 09/15/67

STABILITY AXIS C_EFFICIE_T$

_ACH g BETA ALPHA CL. CO CP_ CR_ Cy_. CSF LID

.604 424,145 -.06 ,20 ,0574 ,027b ,0166 -,0004. cO001 ,005Z ZeoBZ

.604 42_,35_ .°07 -1.16 -,0685 ,0300 ,0Z73 -,000_ -,0000 o0059 -2,284
°604 423.913 ..06 -,AZ -.O00B ,0Z8# ,0211 -,0006 ,0000 o0055 -e029
.604 4Z3,979 ..06 ,ZO ,057_ ,0Z76 .0167 -,0005 ,000_ ,O05Z 2,079
.604 424,458 ..06 ,g3 ,1251 ,0273 ,0116 -,0007 ,0001 ,0050 4,580 -
.604 424,144 -.06 ,20 ,o571 ,0275 ,0168 -,0005 o0001 o0053 ZoO?6

BODY AXIS COEFFICIENTS

_ACH U BETA ALPHA CNF CAF CPM CHM GYM CSF

,604 _2_,145 -,06 ,20 ,0575 ,0274 .0166 .,0004 o0001 o0052

,604 424,354 -,07 -1;16 -,0691 ,0286 ,0Z73 .,0004 -,0000 ,0059
.604 423,913 -,06 -.4_ -,0010 ,0284 ,OZI1 ,,0006 _0000 o0055
,604 _23,979 -,06 ,20 ,0575 ,0274 ,0167 .,0005 _0001 e0052
,604 424,458 -,06 ,93 .1255 ,0253 ,0116 .,0007 _0001 eO050
,60_ _24,144 -oOb ,20 ,0572 ,0273 ,0168 .,0005 _00_1 e0053

C_':' "r x 1o F T TUNNELS eeee NASA__e,



tit NASA ___ml_R;IL_to 7XlU FT TUNNELS oee NASA PRELIMINARY eee

6R_ UP 4 - D_ w NGRA_EU A I 3- Y H I N T ER V AL¢ 9 DECLAS$ I F I ED A F T ER 1Z YRS

BALANCE 731 09/IS/67
HIGH SPEE_ TUNN_ rEST 788 RUN b3

P STABILITY AXIS CoEFFICI£_rS

" ! MACH Q _ETA ALPHA CL. :- CO CPM CRN CY_ CSF LID

.TO8 533.891 -.08 .79 ,1789 .0396 .0185 -.0001 ,0001 ,OOSZ 4,517

,708 533.925 ..03 -2.05 -,0384 .052Z .045E -,0001 ,0000 tO01_ ..73b
.708 533.405 ..05 .1.46 .0031 ,0478 ,0381 -,0001 .On01 ,003_ ,06_
.708 533,902 -.07 .08 .1Zll ,0416 ,02_ -.o00S ,0_03 ,0041 Z.909
,708 533.497 -.08 .81 .1790 ,039b .0187 ",0001 .0001 ,005_ _.519 "

800Y AXIS CoEFFIC%ENT_

HACH O BETA A_PHA CNF CAF CPM CRM _YN GSF

.708 533,891 -.08 ,79 .1794 ,0371 .0185 ..0001 *0001 ,0052
,708 533.925 -,03 -2,0S ..040Z .0508 .045_ .,0001 ,0000 ,0018
.708 533._05 -e05 -1.46 ,0018 .0479 ,0381 _.0001 ,0001 e0033
.70B 533,902 -,07 ,08 .1211 ,0_14 .OZ_ .,O00S _0003 ,0041
.708 533.497 -e08 *81 ,1T95 .0371 .0187 eeO001 ,0001 a0054

C _e • 7 X 10 F T T U N N E L S t o e N A S A



,to NASA _/J'_"_F_ UENTI-A-L--_-e° 7RIU FT TUNNELS N_SA PRELIHINA_T

GROUP _ D_ w NGR A UE D A ] 3- Y _ I _ T ER V AL S , DECLAS5 I F lED AFTER 1Z yRS

• __:_i:_ _ r. ' -_.'_ " +-_: -_._,,._._.._.',_.-,:,._._ 09/15/e7
HIGH SP_ED TUNNEL r_T_F_ -_" -:_--.--:_--_ b_ BALANC_ 731

STABILITY AX1S CoEFFICIEmTS

MACH O BETA ALPHA CL CD CPM CRH CYH CsF LID

.201 58,812 -.00 ,05 .0677 ,0203 ,0189 -,0002 ,O00Z ,0007 3o338

.201 58,519 .,00 -5,ZE -.3915 ,0311 ,0576 -oO00Z -.,0000 o0015 -1Z,579
o201 58.716 -,00 -#o16 -,301Z ,0Z69 ,0500 ,0000 ,0000 o0011 -11,19Z
o201 58,715 -.00 -3.12 -,ZO80 ,0237 ,0413 -,0005 ,0001 ,001_ -8,770
.201 58,71_ ..00 -_.o9 -.1182 ,0217 .0338 -,0005 ,O00Z ,000_ .5,_57
.201 58,516 -,00 -1.0_ -.0263 ,020b ,0258 -,0001 ,0001 ,0008 -1,Z73
.Z01 58.317 -.00 .0# ,0536 .0202 ®0184 -,0003 ,O_OZ ,0011 3,14_
.201 58.613 ..00 1,09 .1597 o0_13 ,0107 -,0003 ,O00Z ,0010 7,#91
.201 58,514 ..00 _,14 .Z_87 ,0230 ,0038 -,000_ ,0003 ,0009 10,818
.201 58,810 -.00 3,25 .3436 ,026Z -,0040 -.O00B ,0_03 ,0008 13,138
.ZOI 58,51Z -.00 4.30 ._329 ,0Z99 -,0113 -,0003 ,0003 ,001_ 1_,661
.Z01 58,710 -,00 5.40 .5283 ,0353 -,0189 -°0005 ,0003 ,0018 1_,969
.201 5R.413 -.00 _,_9 ,619_ ,0_1_ -,0277 -,0010 ,000_ ,002_ 1_,953
o201 5_,_1_ ..00 7.57 .703_ ,0_87 -,0356 -,0013 ,0_0_ ,002_ ]#,#3_
.200 58.218 -.00 8.66 .7891 .057_ -,06#7 -,001_ ,O00Z ,00_ 13,769
.201 58.319 .,00 9.7Z ._6Z8 ,0660 -,053_ -,0015 ,000_ ,0020 13,063
.ZO1 58,422 .o00 10,81 .9379 ,0761 -,0631 -,0015 ,0003 o0025 12,319
.201 58,5Z6 -.01 ll,8_ ,9992 ,0863 -,07_6 ,,0013 ,0_03 ,OOE_ 11,58_
.200 58,2_1 -.01 1Z,92 1,0518 ,098_ -,0919 -,0012 ,OnO_ ,0023 10,6_8
.201 58,55_ -,01 13,93 1,1047 ,1139 -,1141 -,0010 ,0005 +0030 9,700
.201 58,_16 .,00 .04 .0636 ,0201 ,0189 -,0003 ,O00g ,000_ 3,169

BODY _.XlS COEFFICIENT.q

f-_ACH Q BETA ALPHA CNF CaF CPN CRN CYN CSF

,201 5R.812 -.00 ,05 ,0677 +020_ ,0189 .,0002 o0002 ,0007

,201 58.519 -,00 -5,22 -.3926 -,00_.6 ,0576 .o0002 ,0000 .0015
,201 5_,716 -,00 -_,16 ..3023 ,0050 .0500 ,0000 ,0000 .0011
,ZOl 5P+,715 -,00 -3,12 ..2089 ,0123 ,0_13 .,0005 _,0001 ,001_
.201 5P+.71_' -.00 .Z.09 -.1189 .0173 .0338 ..0005 .0002 .0009
,ZOl 5R.516 -,00 -1,0_ -,0266 ,020Z ,0258 .,0_01 __0001 ,0008
.Z01 5_.317 -.00 .OA .0e,37 .0202 o018_, .,,0003 .0002 ,0011
.201 5_.613 -,00 1,09 ,lb01 ,0163 ,0107 .,0003 ,0002 ,0010
,201 5_,51 _' -,00 2,14 .Z_93 ,0137 ,0033 .,000_. ,O00Z .0009
.201 58,810 -,00 3,25 .34_ ,0066 -,00_'0 .,0008 ;O00Z ,0008
.201 58.512 -.00 _..30 ,_,339 --00 ;_6 -.0113 ..000_ _0003 ,0017
• 201 5_.710 -.OU 5,_U ,5292 -,01_5 ",0189 .,0006 ,_O00Z o0018
.201 58,_13 -,00 6,_9 ,6199 -,0288 -,0Z77 .,0010 o0001 o0023
.201 58._1_" -.OO 7.57 .7034 -. 0_,4 -. 0356 ,,..0014 ;0000 .00_6
.200 58.218 -,00 _.66 .788_ -,06Z1 -,0_47 .,0015 -,0000 ,00 ;)2
,Z01 58.319 -,00 9,7Z ,8612 -,0805 -o 0534 .,0015 -,0000 ,00_0
.201 5_.42 ;_ -,00 10,81 ,9351 -, 1010 -,0631 .,0015 -,0000 ,0025
.201 58.526 -,01 11,8_ ,9950 -.120_ -.0746 ..O01q ;_0000 .0024
.200 58.2_1 -,01 IZ.92 1,046_ -, 1388 -.0919 .,0012 ,0001 ,0023
,201 58.55_. -,01 13,93 1,0 _)8_ -,1551 -.11_1 .,0011 _O00Z ,0030
.201 58,_1_ -,00 ,0# ,0630 ,0200 .0189 .,0003 :0002 ,0008

._..__L.._.__ _,_, _ ...... +_J
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Bee NAS'_ '_ 7X10 FT TUNNELS _o_ NASA........ PRELININAHY

GROUP • A T 3. Y k Z N T E _ V AL¢ . D E GL ASS+I F I EO AF TE_ I Z y RS

i'J_ :f_ BALANCE T3Z 09/15/67
HIGH SPEED TUNN[C" _+:_i -._ST 78U RUN 65

._.._ STABILITY AXIS coEFFICIEnTS
+.

MACH G BETA ALPHA GL CD CPN CRM GYM CSF L/D

402 215.454 ..01 ,12 ,07_8 .0186 ,0195 -,0001" ,000_ *0015 4,022

402 215.195 -,01 -5,63 -,#401 ,032# ,0621 -,0002 -,0_01 ,001B .|3,569
402 21S.838 ..01 -_.S_ .,3452 .02TO .0546 -,0003 -.0000 .0019 o12,77_
#03 216,206 -o01 -3.40 -.2431 °0229 .045_ -.0004 ,0001 ,0017 -10,613
402 215,645 -.01 -2,25 -,1396 ,0200 .0365 -,0007 ,0001 ,0015 .6,965
402 214,991 -.01 -1,07 -,0333 ,0187 ,02TB -,0001 ,0i01 ,0015 -1,788
402 215,082 -.01 .12 ,0740 ,018_ ,0195 -,0001 ,00Z ,001_ 3,977
402 215,358 -.01 1.28 .1792 .0198 ,01-11 -,0003 ,0002 .001 _ 9.028
402 215.63_ -.01 2.51 .289_ ,022T .0028 -,0003 ,0002 ,0016 12,769
402 215,446 -.01 3.7T .3994 .0269 -.0051 Q.O007 ,0003 tO01_ l_tB20
402 215.351 ..01 4.92 ,_998 .0322 .00124 -,0006 ,0003 ,0015 15,533
402 215.351 ..01 6.13 .6053 .0393 .,020B -,0011 ,0003 .0015 15,420
402 21_.075 -.01 7,30 .7011 +0_72 -,0288 -.0012 ,0003 .0017 1_.B39
402 215,266 -.01 8,_9 ,7985 ,0567 -,0376 -,OOL3 ,0003 ,0017 1_,086
402 215.278 -.01 ?,67 ,B867 .0672 -,0471 -.0015 ,0003 ,0018 13,190
402 21_,119 -.01 10.72 ,9519 ,0779 -,0584 -,0017 ,0003 o001_ 12,22_
401 214,900 -.01 11,83 .9993 ,0910 -,0781 -,0019 ,0004 ,0015 10,980
402 215,360 -o01 ,12 °0733 ,0185 ,0197 ,0000 ,0002 ,001_ 3,954

BODY AXIS COEFFICIENTs

HACH @ BETA ALPHA CNF CAF CPH GRH GYH CSF

,402 215,45_ -,01 ,12 ,0748 ,0184 ,0195 ,,0001 BOO02 ,0015

,402 215,195 -,01 -5,63 .,4410 .,0109 ,0621 .,0002 ,,0001 ,00_8
,402 215.838 o.01 -#,S_ -.346Z °.0004 .0546 ..0003 -_0000 .0019
.403 216o206 -.01 -3.40 -.2_40 .0085 ,0_5_ .,0003 _0001 .0017
,402 215.645 -,01 -2,25 -,1402 ,01_5 ,0365 ,,0007 _0001 ,O0|S
,4_2 2]_,991 -*01 -1,07 -,0337 *OIBO ,0278 ,,0001 _0001 ,OOIS
,_02 215.082 -,01 ,1_ ,0740 ,0184 ,0195 .,0001 _0002 ,001_
.402 215.358 -*01 1,28 ,1795 ,015B ,0111 .,0003 _0002 ,0014
,402 215,634 -,01 2,51 .2901 ,_100 ,0028 ,,0003 _0002 ,0016
.402 215.4_6 -.01 3.YT ._002 .0006 -.0051 ..0007 .0002 .0014
,_02 215.351 -,01 _,92 .5006 .,010B -,012_ .,000_ _0003 ,001§
.402 215,351 -.01 6.13 .605B ..0256 -.0_08 ..0011 ;0002 .0015
,_02 215°075 -.01 7.30 ,T01_ -.04_1 -,o_8B .,0012 ;0001 ,O01T
._02 215,_66 -.01 8.49 .797B -.0618 -;0376 o.0013 _0001 ,0017
.#02 215.276 -.01 9.67 .B850 -,0826 -,0471 ..0015 _0001 .0018
,402 215,119 -,01 10,72 ,9493 -,1005 -,05B4 .,0017 _0000 ,0017
,401 21A,900 -,01 11,83 * .996_ -,1157 -,0781 ,,0020 _0000 ,0015
,402 215,360 -.01 ,12 .0733 ,oIB4 ,0197 ,0000 _O00Z ,0014

7 X 10 F T T U N N F L S _ _ _ N A "S /_ ____L_
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o e * N A S A C " __ 7_X_0 _'_ " T U N N E L S o Q _ N A S A P R E L I M I N A R Y " "
o @ o

GROUP _ U_wr_RADEQ _T 3.YR INTERVAL¢, DECLASSIFIED AFTER IZ YRS

HIGfl SPEEO TUNNEL rESt T88 _UN 66 BALANCE 731 09/15/67

STABILITY AXIS COEFFICIENTS

MACH zJ SETA ALPHA CL CD CPM CRM CY_ CSF L/D

.604 _2_.38T -.03 ,32 ,0979 ,0186 .0200 -.0005 .0001 e0018 5.249

.604 42_,024 -,OZ -5.10 -,4207 ,0313 ,0564 -,0001 -,O¢OZ ,OOZ3 -13,_3

.604 _2A,420 -,02 -3.86 -,3000 ,02_9 ,0476 -,0001 -,0001 ,OOZ2 -Ig.O3b
.604 424.151 -,03 -2,52 -,1739 ,0206 ,0387 ,0001 -,0000 ,OOZ5 .8._32
.60_ 424,639 -,03 -1,15 -,0423 ,0]85 ,0295 -,0003 .0000 o002_ .Z,2Sb

,604 _2A,468 -,03 ,34 ,1009 ,0187 ,0197 -,000_ ,OQO_ ,0019 5.394
.604 _2A.296 -,03 1,83 ,_#3_ ,Oz13 ,010_ -,0008 ,000_ ,0016 11,_Z5
.60_ #2_,121 -,03 3,_3 .3770 ,0261 .00_7 -,0008 ,0003 ,0013 1_,_63
,603 _3.031 -,03 _,BT ,5150 ,0331 -.00_9 -,0009 .0003 ,0013 15.5_6
.60_ _.S3A -,0_ 6.06 ,6_35 ,0_2_ -,0118 -.0018 .0003 .001_ 15.16_
.60_ _2_.299 -,0_ 7,_Z ,7680 .0538 -.0169 -.OOZ3 .0003 .0017 ]_,Z68
.60_ _4,805 -.03 ,34 ,1003 ,018B .0200 -.0005 ,0001 .0019 5.346

BODY AXIS COEFFICIENTs

HACH Q BETA ALPHA CNF CAF CPM CRM _YM CSF

• 60_ _2_,387 -,03 .3_ ,0980 ,0181 ,0_00 ..0005 *0001 ,0018
,60_ #_,OZ# -,02 -5.10 -._17 -.0062 ,056_ ..O00Z -,000_ .00_3
,60_ _24,_20 -,0_ -3.86 -.3010 .o0_T .0476 .o0001 -_0001 .0022
,60_ _2_.151 -.03 -_,52 ..17_6 ,0130 ,038T .0001 -_0000 .00_5
,604 _Z4.639 -.03 -1.15 -.0_26 .0176 ,02_5 ..0003 _0000 .00_
.60@ _2t.#68 -.03 .3# .I010 ,0181 .0197 ..O00t _O00Z .0019
.60_ _2_,296 -.03 1.83 ,243B .0135 .010_ ..O00B _0002 .001_
,60_ _2_.121 _.03 3.23 .3TTB .00_8 .00_7 ..O00B .O00Z .0013
,603 _23.031 -.03 4.67 .5159 -.0089 -.0049 ..0009 _0003 ,0013
.604 _24.53+ -.0_ 6.06 .6_+_ -.0257 -.011B ..O01B _0001 .001_
.60_ #2_,299 -.02 7.A2 .7683 -.0_58 -.0169 ..00_3 -_0000 ,O01T
.604 _24.8n5 -.03 .3_ .100_ .0182 ,0200 ..0005 _0001 .0019

' :,+.
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oot _ A S A _t o 7 X 10 F T TUNNELS NASA PREL I H I NA RY

GRnUP • - DO* NBRAOED AT 3-YR INTER VAL_ _ DEGLAS5 _F lED AFTER 12 YRS

HIGH SPEEO TUNNE__:_,,_._,,;:_ " TEST..q88.--_..__ :"-.-:'_ RUN 67 BALANCE 731 09/15/67

....; '" - --_._ STABILITY AXIS COEFFICIENTS

MACH g BETA ALPHA CL - CD CPM CR_ GYM CSF L/D

.707 533.255 -.04 .54 .1283 o0198 .0204 -,0006 ,0_01 ,0022 6,478

.705 533.919 -.04 -3.31 -.2539 .0260 ,0439 -,0004 -e0001 e0029 .9,759

.708 533.954 ..03 -2.68 -.1932 .0Z2B o0381 -,0001 -,000; e002_ .8,493

.708 534,240 -.03 -1,93 -,1192 ,0206 ,0334 -,0003 -,0001 e0023 ,5,779

.708 533,668 -.03 "1.14 -,0396 ,0193 ,0290 -*0004 ",0000 ,0023 -2,046

.707 533,179 -,04 -,33 ,0406 ,0191 ,0249 -,000_ ,0000 ,002_ 2,127

.TO? 533.336 -,04 .55 .12?L ,oLg? ,0206 -,0005 ,000! ,0021 6,485

.708 533,804 ..04 1.48 .2261 ,02t9 e0160 -,0005 *0_02 ,0019 10,322

.707 533,015 -.03 Z,29 ,3131 ,0248 ,0121 -tO008 oO00Z e0017 12o603

.707 532,520 -,03 _.16 ,4080 ,0305 ,0074 -,0011 ,0003 o0011 13o396

.707 532,898 -.03 3.91 ,4816 °0369 .0015 -e0011 ,0004 ,0009 13®042

.707 533.348 ..03 4.56 .5216 .0438 ..0067 -,0010 ,0_03 e000_ 11,912

.707 532,628 -,0_ ,53 ,1271 ,0195 ,0207 -,0005 ,0001 o0023 6,413

BODY AX15 COEFFICXENTs

_ACH g B(TA ALPHA CNF CAF CPH CHH _YH CSF

.707 533.255 -,04 ,54 ,1285 ,0186 .020_ .*0006 e0001 e0022

°708 533.919 -,04 -3,32 -,2549 ,0113 ,0439 .e0004 -_0001 ,0029
,708 533.954 -.03 -2,68 -.1941 .0137 ,0351 .,0001 -_0001 ,00a3
.708 534.240 -,03 -1,93 -.1198 ,0166 ,0334 .,0003 -_0001 ,0023
.708 533,668 "-,03 -1,14 -,0399 ,0185 .0290 .,0004 -*0000 ,0013
.707 533,179 -,04 ",33 ,0405 ,0193 ,0249 .,0004 _0000 ,0024
,707 533.336 ",0# ,55 ,1292 ,0107 .0Z06 .;0005 _0001 *0022

.705 533.80; -,04 1,48 ,2266 ,0161 .0160 .,0008 _0001 ,0019
,707 533,015 -,03 2,29 ,3138 ,0123 ,0121 ,,0008 *O00Z ,0017
,707 532,810 -,03 3,16 ,4090 ,007_ ,0074 ,,0012 ;0003 ,0011
.707 532,898 -,03 3,91 .4829 ,0040 .0015 .o0011 _0003 ,000_
,707 533.345 ",03 4,56 ,5_31 ,0022 -.0067 .,0010 _0003 ,000g
,707 532,628 -,04 ,53 ,1273 ,0156 .0_07 .,0005 _0001 ,0023

C .._" ;7 X_J10 F T TUNNELS c) e _ NASA



...._/__,
R _ u p 6 - D n , _ s R A D E D _A_;_!___.._:N-_T-.E_ V A L s , O E C L A S S I F I E D A F T E R _ z y R s

NIGH SPEE_ TUNNEL TEST 788 RUN 88 BALANCE 731 09/15/87

STABILITY AXIS COEFFICIENTS

MACH Q BETA ALPHA CL CO CPH CRN CYM CSF L/D

._01 58,612 -.00 .06 .0837 .0198 .0219 -.0001 .0002 .O00b _.276

.201 58.418 ..00 -5.17 -.3758 .0Z91 .0806 .0000 -.0000 .0015 .12.902
.201 58.516 -.00 -_.16 -.28_6 .025_ .0530 -,0003 .0000 .0010 -11.301
• _0] 58,713 -.00 -3.1_ -,19_7 .0Z23 .0451 -.0005 .0001 .0009 -8.729
o_01 58.515 -.00 -2.08 -.1050 .0208 .0376 -.0003 .0001 .0010 -5.046
.201 58o712 -.00 -1.0Z -.0090 .0197 .0291 -,0003 .0002 .0005 -.458
.201 58.613 ..00 .0_ .0837 .0198 .02Z_ -.0000 .000_ .0007 _.226
._02 58.909 -.00 1.11 ,1756 .0_09 .01_3 -.0002 .OoO_ ,0011 8.397
._01 58.612 ..00 Z.17 .2681 .0231 .O07Z -.0001 .000_ .0005 11.818
._01 58.808 -.00 3.Z6 .383E .0263 .0001 -.O00Z .000_ _.0001 13.797
• _01 58.511 -.00 _.34 ._5_3 .030_ -.007_ -.0008 .000_ .0009 1_.877
._01 58.610 -.0o 5._1 .5_55 ,0358 -.01_6 -.000_ .0003 .0005 15.219
• 201 58.709 -.00 6,50 .6407 .0428 -.0228 -.0008 .000_ .0013 15.03_
._01 58.512 -.00 7,59 .7291 .0506 -.0311 -.0018 .O00Z .0013 1_.398
._00 58._18 -.00 8.65 .8085 .0585 -.0398 -.001_ .O00Z .0019 13.8ZZ
._01 58.614 -.00 9,7_ .8883 .0678 -.0482 -.O01Z .0002 .0017 13.109
.201 58,815 -,01 10.8_ .96_0 .0778 -.058Z -.001Z .On03 .OOZ5 1g.397
._01 58.8Z3 -.00 11.86 1.0199 .0878 -.0691 -.0011 .0003 .00Z_ 11.620
._01 58.337 -.00 IZ.95 1.0833 .I010 -.0857 -.0011 .0_03 .OOZO I0.72_
._00 58,25_ -.01 13;97 1.1_66 .1153 -.1081 -.0009 .000_ .0030 9.772
._02 59.304 -.00 .03 .0771 .0196 .0225 -.0002 .O00Z .0010 3.9_

BODY AXIS COEFFICIENTs

_ACH Q BETA ALPHA CNF CAF CPH CRN _YN CSF

• 201 58.612 -.00 .06 ,0837 ._195 ,0219 *_0001 .0002 .0006

• ZOI 58.418 -.00 -5®17 -.3768 -.0048 .0608 ..0000 -.0000 .0015
• 201 58.516 -.00 -_.!6 -.2857 .00_5 ,0530 ..0003 _0000 .0010
• 201 58.713 -.00 -3.1_ ....... .0117 .0451 ..0005 .0001 .0009
• _01 58.515 -o00 -_.08 -.1057 .0170 .0376 ..0003 _0001 .0010
• _01 58.712 -.00 -1.0_ -.009_ .0196 .0_91 ..0003 _0002 .0005
.Z01 5R.613 -.00 .0_ .083T .0198 ,022_ ..0000 _0002 .0009
.20Z 58.909 -.00 1.11 .1759 .0175 o01_3 ..000_ _O00Z .0011
• _01 58.812 -.00 _.17 .2688 .01_9 .0072 ..0001 .000_ .0005
.ZOl 58.808 -.00 3.26 .36_0 .0057 .0001 ..0003 _000_ -.0001
._01 58.511 -.00 _.3_ ._533 -.0039 -.0072 ..0009 _0002 .0009
._01 58.610 -.00 5._1 ,5_63 -.0157 -.01_6 ..000_ _O00Z .0005
.201 58.709 -.00 6.50 ,641_ -.030_ -.0_8 ..0008 _0001 .0013
• _01 58.51Z -.00 7.59 .7291 -.0_61 -.0311 ..0018 "_0001 .0013
.ZOO 58.216 -.00 8.65 .8076 -.0637 -.0398 ..0014 _0000 .0019
• 201 58.614 -.00 9.7_ ,8865 -,083_ -.0_8_ ..0012 _0000 .0017
• 201 58.815 -.01 10.8# .9609 -.I0_8 ".0582 ..0013 _0001 .00_5
• 201 58,6_3 -.00 11.8_ 1.0155 -.1235 -.0691 .-0011 _0001 .00_2
• Z01 58.337 -,00 1_.95 1.0777 -.]_Z -.0857 -.0011 .0001 .00_0
• 200 58.25# ".01 13.97 1.1_03 -.1599 ".1081 -.0010 !000_ .0030
• 202 59.30# ".00 .03 .0771 .0195 .OZZ5 -.0002 _0002 .0010

_ _ " "' _ " ''_ _ _ _ 7 ;( 10 F T T U N N E L S _ _" ¢' N A S A



NASA C ce _ 7X 10 F T TUNNELS NASA PR EL I M I NARY Boa

8 R _ U P 4 .... -" O . _ N G R A D E D A T 3 - Y R I N T E R V A L R t D E C L A S S 'r _FI E D A F T E R 1Z y R S

HIGH SPEED TUNNEL -- • _ T_ST 7884 RUN 69 BALANCE 731 09115/67

_£_ILITY."_- AXIS COEFFICIENTS

MACH Q BETA ALPHA CL CD CPN CRM CYH CSF L/D

.402 215.542 -.01 ,13 .0912 ,0180 ,0225 -,O00Z .O_OZ .0015 5,078

.401 21#.3_9 -.Ot -5.61 -.4240 .0301 .0636 -.0004 -.OQ01 BOO18 -14.097

.402 215.925 -.01 -#,50 -.3264 .0251 .0564 -.0004 -.0000 ,001_ -12.980

.402 215,828 -.01 -3,37 -,2235 ,0213 ,04T_ -,0003 -.0000 ,0019 -lO.SlO

._02 215,639 -.01 -2,23 -.1216 .0188 .0389 -,0005 ,0000 .0020 .6.456

.402 215.172 -.01 -1.0_ -.0146 .0177 .0305 -.0000 .0001 ,0017 -.826

.402 215.727 -.01 ,15 .0923 .0179 .0223 -.0002 .0002 ,0013 5,154

.402 215,818 -.01 1.3# ,2006 .0196 .0137 -,0003 .O00Z ,0016 10,234

.402 215.4_4 -.01 2,59 .3105 .0226 .0056 -,QO03 .O00Z ,0015 13.725
,_02 215.349 -.01 3.80 .4194 ,0272 -.0023 -.O00S .OQ03 .0013 15.421
• 402 215,440 -.01 #.99 .5247 .0330 -,0096 -.0004 ,0_i03 .O01Z 15.916
.402 215.254 -.01 6.17 .6264 .0401 -.0175 -.0011 .0003 .0014 15.637
,402 215.072 -.01 7.36 .7258 .0487 -,0259 -.0013 .0003 .0015 14.899
._02 215,260 -.01 8.52 08218 ,0580 ..0343 -.O01Z .0003 .0015 1_.164
.402 215.085 -.01 9.70 .9139 .0690 -,0434 -,0014 .0003 .0016 13,235
• 401 214.923 -.01 10.79 .9816 ,079B -.0535 -,0017 ,OQ03 _0015 t2.297
.402 215.539 -.01 11.89 1,0269 .0928 -,0731 -.0017 ,000_ *0013 11.071
.401 214.984 -.01 .13 .0908 .0179 .0224 ".0002 .000_ *001_ 5.060

BODY AXIS COEFFICIENTS

NACH O BETA ALPHA CNF C_F CPM CRM CYN CSF

.402 215,562 -.01 .13 .0912 .017T °0225 .°0002 ,0002 ,0015

.401 214,3_9 -,01 -5.61 ..#248 -.0115 .0636 .,0004 -_0001 ,0018
,402 215.925 -,01 -4.50 -.3273 -.0006 .0564 ..0004 -_0000 ,0019
.402 215.82B -.01 -3.37 -.2243 .OOBl ,0474 ..0003 _0000 .0019
.402 215.639 -.01 -2.23 -.1222 ,0141 .0389 ..0005 _0001 ,0020
.402 215.172 -.01 -1.04 -.0149 .0174 ,0305 ..0000 _0001 ,0017
,_02 215,727 -.01 *15 .0923 .0177 ,0223 ..0002 _0002 ,0013
.402 215.818 -°01 1,34 ,2010 ,0149 .0137 .,0003 _0002 ,0016
o402"215o4#4 -,01 _o59 ,3112 ,0086 .0056 ..0003 _0002 ,0015
,402 215.3_9 -,Oi 3.80 .4202 -.0007 -.0023 ..0005 _0002 ,0013
.402 215.440 -,01 4.99 .5255 -,0128 ".0096 .*0004 _0003 ,0012
._02 215.254 ",01 6.17 .6269 -.0275 -.0175 ..0012 _0002 .0014
._02 215.072 -*01 7.36 .7258 -,0447 -.0259 .*0013 sO001 .0019
.402 215._60 -.01 8,52 .8210 -.0644 -.0343 ..0012 .0001 ,0015
.402 215.085 -,01 9.70 .9120 -,0859 -.0434 ..0015 ,0000 .0016
.401 214.923 -.01 10.79 .9787 -.1052 -.0535 ..0017 -_0000 .0015
,_02 215,539 -.01 11.89 1.0233 -,1207 -.0731 ..0017 _0001 ,0013
.401 214,984 -.01 .13 .0908 " ,0177 ,0224 .,0002 ,0002 ,0014

t_ _.
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GROUP 4 - O AT 3.Y_ I N TERV ALS t DECLASS I F I ED AFTER 12 y R$

HIGH SPEE_ TUNNEL TEST _88 RUN 70 BALANCE 731 09115167

STABILITY AXIS CoEFFICIENTs

MACH Q BETA ALPHA CL Cb CPM CRH GYM CSF L/D

.606 424,129 -,03 ,39 ,1217 .0181 ,0225 -,0008 ,0001 ,0018 6,741

.603 623,417 -,02 -5,03 -°3974 ,028_ ,0582 -,O00l -+O00Z ,0022 -14,003

.605 425,482 -.02 -3.79 -,2784 .0228 .0502 -o0001 -,0001 ,0022 -12,235
.604 424,802 -.02 -2,45 -,1512 ,0190 .0411 -.O00Z -.OQO0 .OOZZ -7.972
.605 425.21! -.03 "1.09 -,0194 ,0174 ,0323 -.0005 .0000 ,0021 -1.114
.604 424,378 -.03 ,38 ,1210 ,0181 ,0228 -,0006 ,0001 ,0019 6e696
,604 424,535 .,03 1.9_ .2718 ,0212 ,0128 -.0008 *O00g .0017 12.813
.803 423.863 -.02 3,36 ,6087 *0266 .0050 -,0010 *0002 ,0Q13 15.346
.604 424,853 -.02 4.80 ,5696 ,0344 -,0023 -,0008 *0003 +001Z 15,968
.604 424,360 -.0_. 6,15 ,8732 ,0439 -,0087 -,0020 ,0003 ,0013 15,330
.604 424,454 -.02 7.54 ,S05I ,0563 -,0136 -,0024 *O00Z ,O01b 14,307
.604 424,962 -.03 .41 .1234 ,0181 ,0226 -,0006 ,0001 ,0019 6,805

B00¥ AXIS COEFFICIENT_

MACH Q 8ETA ALPHA CNF CAF CPM CRM GYH CSF

+604 424.129 -.03 ,39 .1218 ,0172 ,0225 .*0008 _0001 +0018

,603 423,417 -,02 -6,03 -,3983 -,0066 ,0582 ,,0001 -+0002 *0022
,605 425,482 -.02 -3,79 -.2793 .0043 .0502 ..0001 -_0001 ,0022
,604 424,802 -,02 -2.45 -.1518 .01Z5 ,0411 ..0003 -.0000 ,0022
.605 425,211 -,03 -1.09 -.0197 .0170 ,0323 .,0005 _0001 ,0021
.604 424.378 -,03 ,38 ,1211 .0173 .0228 .,0006 .0001 ,0019
,604 424.535 -,03 1,92 .2723 ,0121 .0126 .*0008 _O00Z *0017
,603 423,863 .'*02 3,36 ,4095 ,0027 ,0050 .*0011 *0002 *0013
.604 424,853 -,02 4,80 ,5504 -,0117 -,00Z3 .,0009 _0002 ,0012
,604 424,360 -_02 6,15 ,6739 -,0284 -,OOBT .*0020 _0001 +0013

,604 424o454 -,02 T,54 .0052 -,0499 -,0136 ..0024 -_0001 ,0016
.604 424.962 -,03 ,41 ,1235 .0173 .0226 .,0006 _0001 ,0019

•, T X 10 F T T U N I_ E L S '_ '_ 'J NASA



Bee NASA C_ Bee 7X10 FT TUNNELS tee NASA PRELIHINARY e¢
8RnUP 4 - OOW_ GRAD ED AT 3-YH I N TE RVAL_ , OECLASS I F IED AFTER 12 yRS

HIGH SPEED TUNNE_+_ ..:-_ TEST THe RUN 71 BALANCE 731 09/15/b7

__ sTABILITY AXIS CoEFFICIEnTS

MACH _ BETA ALPHA CL CO CPH CRM CYM CSF L/D

.708 53].T14 -.03 obb ,1580 ,0193 ,023_ -,0009 o0001 ,o02D 8,18b

.708 533.665 .,03 -3.27 .,2432 ,0221 ,0450 -,O00g -,Oq_01 ,0023 _,11o025

.708 53_297 -.03 -2,58 -,1690 ,0200 ,0407 -,0003 -,000_ ,0021 -8+438

.708 533,808 ..03 -1,81 -,0916 ,0185 ,0385 -,0005 ",000_ eO02_ ._,944

.708 534.032 ".03 -1.03 -,012_. ,0179" ,0323 -,0006 -_0000 ,0025 -o691
.708 533,627 ..0_ -,13 ,0775 ,0182 ,0279 -,0006 - ,0_00 ,0024 _o26_
.708 533,951 ..0_ ,66 ,1589 ,0193 .0233 -,0008 ,0001 ,002_ 8,213
.TO8 533.867 ..0_ 1,61 ,2592 ,0218 ,O18g -,0008 ,O_OI ,0019 11,87_
.707 532,853 .;03 Z,46 ,3507 ,025_ ,0146 -,0010 ,O00Z ,0016 13,775
.707 533,0_8 -,03 3,30 ,4#27 ,0312 ,0098 -,0013 ,0003 ,0011 1_,170
.708 534,502 .-.03 4,06 ,5135 ,0393 ,O02b -,0012 ,0003 ,0007 13,065
.708 53_.140 -.02 _,68 ,5488 ,0451 -,00_5 -,001Z ,0003 ,000_ 12,170
.708 533,636 -.0_ ,66 .1578 ,Olg3 ,023_ -,0007 ,0_0! ,0022 8o170

BoDY AXIS COEFFICIENTS

_ACH Q BETA ALPHA CNF CAF CPH CRM _¥H CSF

,TO8 513,71_ --,03 ,66 ,158_ o0175 ,0234 ,,0009 +0001 o0020

,708 533,665 -,03 -3,27 .,2_41 ,0082 ,0450 ,,0002 -_0001 ,0023
,708 534,297 -,03 -2,58 -_1697 ,012_ ,0_07 _,0003 -+0001 ,0021
,708 533,808 -,03 -1,81 -,0922 ,0156 ,0365 ,,0005 -;0001 _002_
,708 534,032 -,03 -1,03 -,0127 ,0177 ,0323 ,o0006 -_0000 ,0025
,708 533,62? -,0_ -,13 ,077_ ,0183 ,027g .+0006 ,0000 ,002_
,708 533,951 -,0_ ,68 ,1591 o0175 ,0233 .,0008 _0001 +002_ --
,708 533,867 -,0_ 1,81 ,2598 ,01_8 o0182 ,,0008 o0001 *0017
,70T 532,853 -,03 2,46 ,351_ ,n103 ,0146 .,0010 _0001 ,0016
.ToT 533.0_8 -.03 3,30 ._#3T .o05T .OOg_ .+0013 .000_ .0011
_T08 53_,502 -,03 _,06 ,51_ 9 ,00_8 ,0026 .,0012 ;0002 ,0009
,To8 53_,1_0 .,02 4,66 ,5505 ,000_ -,O0_S .,0012 ,000_ ,0008
,TO8 533,63_ -,04 ,_6 ,1579 ,0175 ,023_ °,0007 _0001 ,0022

-+ .+ +.....
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o.* _,s, c_li_ "° T_lO Fr TU..ELS **- N_A._..__RELX"I"I"_ ''
GR _UP _ Do, _ GR AUED A ] 3. Y R I N [ ER V A L_ t O_C LASS _ F I ED AF TE R 1R YR$

HIGH SPEEU TUNNEL TEST 788 _UN 72 BALANCE 731 09/15/87

STABILITY AXIS COEFFICIEHTS

NACH Q RETA ALPHA CL CO CPH CRM CYM CSF LID

.203 52.501 -.00 .08 ,0918 .0194 .0339 -,0000 .0002 ,0017 _,744

.202 52.307 -.00 -5.18 -,3698 ,0286 .0735 -,0001 -,0000 .0011 -12.931

.203 5q.504 -.00 -4.1_ -,280# .0248 ,0655 -,0002 *0000 .0009 -11,327
• 202 59.305 -.00 -3.10 -.188# ,0218 ,0573 -,0000 ,0001 ,001_ -8,650
.202 59.404 -.00 -2.04 -.0932 ,0199 .0495 ,0001 .0901 .001_ .4.674
,202 59,403 ..00 -,99 -.0018 ,0192 ,0420 -,0003 .O00Z .001_ -_093
• 202 59.304 -.00 .08 ,0899 .0192 .0339 ,0001 ,0002 .001_ _.671
.202 5_,108 -.00 1.15 ,1855 ,0206 .0284 -.0001 ,0002 .0012 8.991
.202 5q.401 -,00 2.21 ,2762 ,022_ ,0189 ,0001 .0002 _0021 12.131
.202 59.401 -.00 3.30 ,373_ ,0262 .0121 -,0004 ,O00Z GO01_ 1_.238
.202 5q,202 -.00 4.36 ,4633 .0303 .0048 -.0005 ,O00Z .001_ 15.274
.202 5q,004 -.00 5,44 ,55_4 ,0357 -,0029 -.0006 .Oq02 .0015 15.525
.202 59,004 ..0o 6.53 .8_76 ,0426 . -.0101 -.0008 .0002 .O01Z 15,208
.201 58,709 -._N 7,62 ,7310 .0501 -,0183 -.0012 ,0002 =0020 14.599
._02 59.304 -.00 8.89 .8145 .0589 -.0273 -,0013 .0_0_ .002_ 13.823
.202 59,306 ..00 9.74 ,8861 ,0676 -,0354 -,0012 .0003 .0018 13.110
.203 59.508 .o00 10.86 ,gSg3 .0779 ..0489 -,0013 .0003 .0018 12®313
.203 59.714 ..01 11.88 1,0152 ,0888 -,0813 -.0010 ,0003 .002_ 11e437
.203 59.534 -.01 12.96 1,05_8 .|025 -,0850 -,0009 .0003 .0022 10.268
.203 59.488 -.01 13,97 1,0495 ,1293 -.0977 ,0018 -.0_26 _011_ 8,118
._02 59,403 -.00 .07 .08_1 .0192 .03_2 -.0002 ,0_0_ .0008 _.379

BOO¥ AXIS COEFFICIENTs

MACH Q BETA ALPHA CNF CAF CPM CRM GYM CSF

°203 5_,5_1 -,00 ,08 ,0919 .0192 ,0339 ..0000 .0002 .0017

t202 59.307 -.00 -5t18 -.3T08 -.O0_g ,0735 ..0001 -_0000 .0011
,203 59.50_ -,00 -4,14 -,2814 ,0044 ,0855 .,0002 ,0000 .0009
.202 59.305 -,00 -3.10 -.1893 .0116 ,0573 ..0000 _0001 .001_
.202 52.404 -.00 -2.04 -.0938 ,0166 .0495 ,0001 _0001 .0012
.202 59,403 -,00 -,99 -.0021 ,0192 ,O_ZO ..0003 _0002 ,0018
,202 5_.3_4 -,00 ,08 ,0899 ,_191 .0332 ,0001 .0002 ,0017
,202 59.1_6 -.00 1.15 .1859 ,0169 .0264 ..0001 ,0002 ,0012
.202 sg._o1 -.00 2.21 .2768 .0121 .0182 .0001 ,0002 .0021
,202 59.401 -.00 3.30 .37_2 .0047 .0121 ..0005 £0002 .0012
°202 59.202 -.00 4.36 ,_641 -,0050 .0048 ..0005 _0002 ,0018
,2o2 59.004 ".00 5.44 ,5552 -,0170 ",0029 ..0006 *0002 .0015
,202 59,00_ -.00 _.53 .6481 -,031_ ".0101 .,0008 _0002 .0012
.201 58.7_9 "*00 7.62 .7310 -.0472 -,0183 ..0013 _0001 .0020
.202 59,304 -,00 8.6g ,8137 -,06_8 ",0273 .,0013 *0000 .002_
.202 _g,3q6 -.OO 9.74 .8843 -,0832 -.0354 ..0012 _0001 .0016
,203 59.508 -,00 10,86 °9563 -,1041 -,0469 ..0013 _0001 .0018
.203 52.714 -.01 11,88 1,0111 -.1220 -.0813 ..0010 _0001 ,0028
,203 59.534 -.01 12.98 1.0483 -.1360 -,0850 ..0010 _0001 ,0029
• 203 59,_88 -,01 13*gT 1,0487 -,1277 -,0977 .0024 -.0021 ,0118
.202 52,4_3 -,00 ,07 ,0841 .0191 ,03#2 ..0002 _0002 .0006



_" e _AS___ 7X10 FT TUNNELS ore NASA pRELIMINARY e.6
_ U P _ - D 0 W N-6"RkA D;'_D _ T 3 - Y _ i N T E R V _ L _ , 0 E G L A B S I F I E D A F T E R 1Z ¥ R $

HIGH SPEED TUNNEL TEST 7UH RUN 73 BALANCE 731 09115/67

S,A-..-.._ _T_Tv AX!S CoEFF!C!E_TS

MACH Q BETA ALPHA GL CD CPH CRN CYM CSF L/D

.#02 21S.634 -.01 .19 o1023 .0176 ,0350 -,0004 ,0001 .001_ 5eBZ4

.401 214.81Z -.01 .5.57 -.4173 .0292 .0769 -,0002 -.0001 ,0018 o14.306
,402 215.737 -.01 -_.46 -.3162 ,OZS1 .0685 -,0000 -.0001 ,0017 -13o10Z
.402 215.641 -..01 -3.33 -o2161 .0206 ,0603 -.0005 .0000 ,0016 -10,473
.402 215.638 -,01 -Z,18 -,1111 o01_Z o0515 -,0008 ,0001 ,0015 -6,111
.402 215.8Z1 -.01 -1.00 -.0040 .017_ .0430 -,O00Z ,0001 ,0016 -.233
.402 215,261 -.01 .18 .1032 ,0175 .03#9 .0001 ,0_01 ,0014 5.889
.402 21S,817 -.01 1.39 .2125 .0193 .0265 -.0004 .O_OZ ,0015 11.007
.402 215,164 -.01 2.64 .3216 .0226 .0183 -,0006 ,0002 .001_ 14,248
.402 21_,067 -.01 3.83 .4301 .0271 ,'0109 -.0005 ,0_0_ ,0016 15,89Z
.40Z 215.529 -.01 4.99 .5339 .032B ,0033 -.0005 .O00Z ,0017 16.260
.402 215.808 -.01 6.Z4 ,6413 .0405 -,0050 -,0011 ,0_0_ .0015 15,849
.402 215,627 -.01 7.39 ,7351 ,0_89 -.0130 -.0011 .0003 ,0013 15.023
.402 215.260 -,01 _.58 ,BEeB .0584 -,0217 -.0011 ,OQ03 ,0016 14,180
.402 215.554 -.01 9.73 .9125 ,069_ -.0311 -.001_ ,0003 .001_ 13.186
.402 215.213 -.01 10.79 ,9735 ,0800 -.0436 -.0016 .0003 ,0014 12.171
.402 215.490 -.01 11.86 1,0039 .0950 -,0714 -,0012 ,0001 g0013 10e565
.402 Z15,075 ..01 .19 .1020 .0175 ,0349 -.0002 ,000! ,0016 5e826

BoDY AXIS COEFFICIENTs

HACH Q BETA ALPHA CNF CAF CPM CRM GYM GSF

.402 215.634 -.01 .19 .1024 ,0172 ,0350 .,0004 _0001 ,001_

.401Zl_.81Z -,01 -5,57 -,_181 -,_115 ,0769 ..0003 -QO001 ,0018

.40Z 215.737 -.01 -4.46 -,3170 -.0005 .0685 .,0000 -_0001 ,0017

.40Z 215.641 -.01 -3.33 ..2169 .OOBO .0603 .,0005 eO000 _0016

.402 _15,638 -,01 -_,18 -,1117 .0139 .0515 _.O00B ;0001 .0015

.40Z 215,821 -.01 -1.00 ..0043 .0171 o0_30 ._000_ ;0001 ,0016
,402 Z15,261 -,01 .18 ,103_ ,017Z .0349 .0001 ;0001 .001_
.402 Z15,817 -.01 1,39 .2128 .nl_Z .0_65 .,0004 _0002 ,0015
.40E 215,16_ -.01 Z.64 ,32E2 .0078 ,OIB3 ..0006 ,0002 ,0014
.40Z Z15.067 -.01 3.83 .4308 -.0017 .0109 .,0006 ;0002 .0016
.40_ 215.529 -.01 4.99 .5346 -,0137 .0033 .cO006 _O00Z ,0017
.402 Z15.808 -,01 6.24 .6417 -.0295 -.0050 ..0012 .0001 ,0015
.40Z Z15.627 -.01 7.39 .7350 -,0460 -.0130 .,O01Z ;0002 ,0013
.402 Z15.260 -.01 8,58 .8279 -,0658 -.0Z17 .,001_ ;0001 ,0016
.402 _15,55# -,01 9.73 .9107 -.0860 -.0311 ..O01B _0001 .0014
.402 215t213 -.01 10.79 .9707 -t1035 .-.0436 ..0017 90000 .001_
.402 215.490 -.01 11.86 1.0013 -,113Z -.0714 .,0012 --0001 .0013
,402 215,075 -.01 ,19 .1020 .0172 ,0349 .,0002 ,0001 .0016

C E 7 _ 10 F T T U N N E L S e _ ¢. N A S A
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Qo_ HASA _ 7X10 ;T TUNNELS t_ NASA PRELIMINARY oo

BR _U p _ A T 3- Y R i NT ER V _ LS _ DECL A+S$ I F I EO AFTER I 2 yR S

HIGH SPEED TUNNEL TEST 788 RUN 74 UALANCE 731 09115/67

STABILITY AXIS COEFFICIENTS

MACH O BETA ALPHA CL CD CPM . CRM CY_ CSF L/D

.604 42_,710 ..02 ,54 .1451 ,0179 ,0366 -,O00T .0001 ,0016 8elZZ

.603 423,5Bi -,02 ._.94 -,3834 ,0271 ,0727 -,0001 -,O00Z ,OOZ_ °1_,139

.604 4Z#.901 -.02 -3.71 -,Z637 .0218 .06_6 ,0001 -.0001 .O02X -IZ.O81

.604 _25.139 -,02 -2,37 -,1336 ,0183 ,055# -,0001 -.0000 ,0021 .7,316
.604 425.Z11 -,03 -,9B -,0006 ,0169 ,0_63 -,0006 ,0000 ,0020 -,035
,60_ _24.793 -.02 .53 ,1_41 ,O17B .0366 -.0006 ,0001 ,0017 8.076
,604 _24.453 -.0_ 2,05 ,2938 ,OZI_ ,0273 -,0009 ,0001 .0015 13.720
.604 424,525 -,0_ 3,4B ,_318 .027Z ,0197 -,0009 .O00Z ,0015 15.850
.604 424,185 -.n_ _.92 ,5728 .0354 .0126 -.O00B .0002 .0015 16.195
.604 42_.B51 -.0_ 6.28 ,7025 ,0454 .0066 -.0022 ,On02 .001_ 15.660
.604 424.552 -.0_ 7.56 .B044 ,0566 -,0001 -.0022 .O00Z .001 b 14,Z15
,60# 426.792 -.02. .52 ,1438 .0179 ,0370 -.0006 .0001 .0017 8.043

BODY AXIS COEFFICIENTS

_ACH 0 BETA ALPHA CNF CAF CPM CRN GYM CSF

,604 _2#,710 -.02 ,5_ .1452 .0165 .0366 ..0007 _0001 lO01b
,603 4Z3,581 -.02 -_.9_ -,38_3 -.0060 .0727 .,0001 --0002 .OOZ_
• 60_ _2#,9_1 -.O_ -3.71 -,2645 .o0_T ,06_6 +0001 "_0001 _0021
,60# _2B,139 -.02 -_.37 -.1342 ,0127 ,055# .,0001 -_0000 ,0021
• 604 #25.211 ",03 -.98 -.0009 .0169 .0_63 ..0006 _0001 .0020
• 60_ _24.793 -.02 .53 .1_42 .0165 .0366 ..0006 .0001 +0017
,604 #2_._53 -,02 _,05 ,294_ .0109 .0Z73 ..0009 ;0001 .0015
,604 _2#+525 -,02 3.48 ,4326 ,0010 ,0197 ..0009 ;0001 ,0015
,60_ _2_,185 -.02 _.gz .5736 -,0139 ,01Z6 ..0008 ,0001 ,0015
,60_ _2_,851 -,02 6+_8 ,7030 -.0317 .0066 .+0022 -;0001 .0016
,60_ 4_,552 -.02 7.56 .8046 -,0497 -,0001 .,0022 -_0001 .0016
,60_ _2_,792 -.02 ,52 .1_39 ,0166 ,0370 .,0006 _0001 ,0017

o .,..,. 7_ 10 F T TUNNELS ,=..=..=. N,,A S A _'_ .............



* * * _ A S A C_ * * _ 7 X 10 F T T U N N E L 5 o o _ N A S A p R E L _ H I N A R Y o+, o
6RnUP 4 - OOw _GRADED AT 3-YR ] NTERV ALS J oEC LASS I FIE D AFTER 1Z yRS

HZGH SPEE_iTONNEL T_ST"788 RUN 75 BALANCE 731 09115/67

sTABILITY AXIS CoEFFICI£NTS

HACH Q _ETA ALPHA CL CD CPM CRM CY_ CSF L/D

.707 533.557 -.03 .81 .1888 .0195 .039B -tO007 .0001 .001_ 9.672

.707 533.192 -.02 -3.14 -.2195 .0209 .0608 -.O00Z -.0001 .OOZO -10.50b

.708 534,292 -.02 -Z,43 -.1426 ,0191 ,058_ -,0001 -,0000 ,0017 _7+485

.708 53_,121 ..03 -1,63 -.0605 ,017_ ,0521 -,000_ ,0000 ,001_ .3+_00

.708 534.029 ..03 -.85 .0158 .0175 .0_85 -.0005 .0001 .OOZO .902

.707 533,634 -.03 ,09 ,1138 - ,018Z ,0432 -,O00B ,0001 ,0017 6,255
.708 53A,109 -,03 ,80 ,1876 ,0196 ,0399 -,0009 ,On01 ®0017 9,581
.708 533.715 -.03 1.83 .2991 .0229 .034# -.0008 .000_ .0015 13.03b
.707 533.036 -.03 Z.69 .3907 .0278 .0294 -.0012 .O00Z .0011 1_.051

" .708 533.658 -.02 3.47 .4737 .0347 .0233 -.O01Z .0003 .OOlO 13+66Z
.708 53A.255 -.02 _.13 .5243 .0418 .0151 -.0010 .0003 eO007 12.5_9
.708 53_,159 .,_3 4,70 .5_71 ,0_79 ,0037 -,0009 ,0003 ,0010 11,427

BODY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CAF CPM CRM GYM CSF

,707 533,557 -,03 ,81 ,1890 ,016B .0396 .,0007 ,0001 ,0019

.707 533.192 -.02 -3.1_ -.2203 .0088 .060B .°0002 -.0001 .OOZO
,T08 534,292 -,02 -Z,43 .,1433 ,0130 ,0564 ,,0001 -+0000 ,0017
,708 534,121 -,03 -1,63 -,0610 ,O1B1 ,oSgl .,0004 _0000 ,0018
.708 534.029 -.03 -.85 .0155 .0177 .0485 ..0005 _0001 .0020
,707 533,634 -,03 ,09 ,1138 ,0180 ,0_32 .,0006 _0001 ,0019
,708 53#,109 -,03 ,BO ,1878 ,0169 .0397 .cO009 _0001 ,0017
,708 533.715 -,03 1,83 ,2997 ,0134 ,03#4 .,O00B ,0001 ,0015
.707 533,036 -,03 2,69 ,3915 ,0095 ,0294 .,0012 _O00Z ,0011
.708 533.658 -+02 3.47 .47#8 .OObO .0233 ..0012 .0002 .0010
.708 534,255 -,02 4,13 ,5258 ,0039 ,0151 .,0010 ;0002 ,0007
,708 534,1S9 -,03 4,70 ,5490 ,OOZ9 ,0037 .,0009 _0002 ,0010

__m/ _ _. _ 7 X-lO F T T U N N E L 5 _ e e N A ._ A _ -_,_ _,



_ A S A , _ .-, . - o _ ? x I0 FsT T U.N N E L 5 N A 5 A P R E L I M I N A R Y

GROUP 4 DnWNBRAD_U AI 3.YN INTE_VALRw DECLASSIFIED AFTER |2 YRS4.....

HZGH SPEED TUNNEL:_;_:\': _. :- TEST 78B RuN 76 BALANCE 731 09/15/67

STABILITY AXIS COEFFICIENTS

MACH Q BETA ALPHA CL CD CPM CRM CY_ CSF L/D

.202 58.883 -.00 -.01 .0003 .0055 -.0089 .0002 .0002 .0008 .0_9

.201 58.785 ..00 -_.94 -.0045 .0060 ..0235 .0003 ..0,_02 .0025 -.743
.202 58.883 -.00 -3.96 -.0038 .0059 -.020Z .0002 -.0001 .O02Z -.646
• 202 58.883 -.00 -2.98 -.OOZO .0057 -.0174 .O00Z -.0000 .0015 ".342
.202 58.B83 ..00 -1.99 -.0024 .0056 -.Ol_T .0002 .0000 e0016 -.42T
.ZO2 58.882 -.00 -1.00 .o01T .0054 -.0119 .0003 .0001 .O01Z .306
.202 5R.882 -.00 -.01 .001_ .0053 -.0085 .0003 .0_01 .0008 .2TO
.201 58.78_ -.00 .99 .0011 .0054 -.0049 .0003 .O00Z .0008 .210
.202 58.883 -.00 2.00 -.001_ ._05_ -.0005 .0003 .0002 .O00b -.26Z
.202 58.883 -.00 3.02 .0005 .005_ .0026 .0001 .0002 .0006 .09_
.201 58.T84 ..00 4.00 -.0009 .0053 .0060 .O00Z .0002 .0005 -e17_
.201 58.78_ ..00 5.02 -.0015 .0053 .0087 .0002 .0002 .0000 _.28Z
.202 58.883 ..00 6.03 ,0002 .0055 ,O1Z1 ,0001 ,On02 ,0010 .0_4
.202 59,08] -,00 7.04 .0008 ,0055 ,015Z ,000Z ,000_ ,000b ,151
.202 59.179 -.00 8.05 -.OOZO .0052 ,0181 ,O00Z .0002 =0009 -.378
.202 59.180 -.00 9,06 ,0009 ,0056 ,0214 ,0002 ,0001 ,0004 ,156
.Z02 59,081 -.00 10.09 .0001 ,0055 ,02#_ ,0001 ,0001 ,0006 ,OZ6
.202 58.983 -.00 11.10 .0027 ,0060 .0265 .O00Z .0000 .001_ .455
.202 58.885 -.00 12.13 .0031 .O06Z .0299 .O00Z .0000 _0017 .502
.201 58.686 ..00 13.13 .0014 .0056 .0325 .O00Z -.0000 .0018 .243
.20I 58.78_ -.00 .00 .0003 .0054 -.0085 .0003 .OnO_ .0005 .046

BODY AXIS COEFFICIENTs

MACH Q BETA ALPHA CNF CAF CPM CNM CYM CSF

.202 58.883 -.00 ".01 .0003 .0055 -.0089 .0002 .0002 ,0008

.201 58.785 -.00 -4.9_ -.0050 .0056 -.0235 .0002 -*0002 .0025
.202 58.883 -.00 -3.96 -.O04Z .0056 -.0202 .0001 -;0001 .0022
.20Z 58.883 -.00 -Z.98 ..0022 .0058 -.017_ .0002 -_0000 .0015
.202 58.883 -.00 -1.99 -.0026 .0055 -.01#7 .O00Z _0000 .0016
,20Z 58.882 -.00 -I,00 ,0016 ,005_ -,0119 ,0003 _0001 ,OOLZ
,20_ 58,8B_ -,00 -.01 ,001_ ,0053 -.0085 .0003 _0001 .0008
#201 58.78_ -.00 ,99 .0012 .0054 -.00_9 .0003 _0002 .0008
._OZ 58.883 -.00 _.00 -.001_ .005_ -.0005 .0003 _O00Z .0006
.Z02 58.883 -,00 3,0Z ,000_ ,005_ ,0026 .0001 _O00Z .0006
._01 58.78_ -.00 _.00 -.0005 .0053 .0060 .0001 .0002 .0005
.101 58.78_ -.00 5.02 -.0010 .005_ .OOB7 .000_ _O00Z .0000
.Z02 58.883 -,00 6.03 ,000_ .0054 ,01_I ,0001 _O00Z ,0010
.20_ 59.081 -.00 7.0_ .0015 .0053 .015_ .0001 _O00Z .0006
.20Z 59.179 -.00 6.05 -.O01Z .OOS_ .OIB1 .0002 .O00Z .0009
.202 59.180 .,00 9.06 ,0017 .OOS4 ,021_ ,O00Z ,0001 .000_
._02 59.081 -.00 10.09 .0011 .005_ .02_ .0001 _0001 .0006
.ZOZ 58.983 -.00 11.10 .0036 .OOS_ .0_65 .0001 _0001 .0011
,20Z 5B,885 -,00 I_,13 ,004_ ,005_ ,0299 ,000_ ,0001 .0017
.201 58.686 -.00 13.13 .0026 .0052 .03Z5 .0002 -_0000 .0018
• EO1 5R.78_ -.00 .00 .0003 .0054 ".0085 .0003 _0002 .0005

7x 10 FT TUNNELS _, _ _ N A S A



tee NASA N_@__ 7Xlg FT TUNNELS _t_ NASA PRELIHiNARY e# +

GROUP 4 - UO W _GHA_EU AT 3-YH I N T ER V A L S _ OECLA SS I F I ED AFTER I 21YR$

HIGH SPEED TUNN____. T_ST 78_@ RUN 77 _ALANC_ 731 09/15/67

STABILITY AX[S COEFFICIENTS

MACH 0 BETA ALPHA CL CD CP_ CRH CYM .CSF L/O

.401 214,979 -,01 -,02 -,0012 ,004_ -,0099 ,0001.. ,000Z ',001_ -,256

.401 21_,985 -.01 -6,95 -,005_ ,O05T -.026_ .0001 -,O00Z .OOZ_ -.951

.402 215,169 -,01 -3,98 -,0039 ,0056. -,021_ ,0001 -,0002 .002_ -,T32

.402 215,445 -,01 -3.00 -.0031 ,0051 -,019Z ,0002 -,0001 ,OOZZ •-,600

.402 215,908 -,01 -2,01 -,0026 ,0050 -,0163 ,0001 ,0000 ,001_ -,516

.402 215,165 -.01 -1.01 -.0021 ,0069 -.0133 ,0001 ,OnOl ,00|_ -,425

.402 215,350 -,01 ",00 -.0019 ,0068 -,0099 ,0001 ,O00Z ,001_ -,38b

.602 215,350 -,01 ,98 -.0016 ,00¢7 -,0065 ,0001 ,000Z ,0013 -,3_B
• 402 _15.164 -.01 1.97 -.0021 .0047 -.0025 .0001 .0001 .001_ -.442
.402 215.350 -.01 3.03 -.OOZ2 .0066 .0012 ..0001 .0001 .0015 -.478
.402 215.071 -.01 4.01 -.001# .0066 .0045 .0001 .0000 .0015 -.309
.402 215.663 -.01 5,03 -.0016 .0067 .0075 .0000 .0001 .0016 -.354
.402215.66# -.01 6.05 -.0012 .0067 .0108 .0000 .000_ .001 j --.262
.602 215.073 -.01 1,04 -,0011 ,0067 ,O13T ,0001 ,0_02 ,0013 -,238
.401 216.888 -,01 8.09 -.000_ .0068 ,0167 .0000 .0001 .0013 -,082
.402 215.631 -.01 9.09 .0000 .0048 .0197 .0000 .0001 .001_ .010
.402 215,261 -.01 10.13 .0006 .0049 .0228 .0000 .0001 .0015 .089
.402 215.350 -.01 -.00 -.0009 .006_ -.0100 .0001 .O00Z .0016 -.193

8OOY AXIS COEFF{CI[NT$

_ACH e BETA ALPHA CNF CAF CPN CRM CYM CSF

.401ZI_.979 -.01 -.02 -.0012 .00_8 -.0099 .0001 .0002 .0014

.601 214.985 -,01 -4.95 -.0059 .0052 -.0244 .0001 -,0002 .0022

.602 Z15.169 -.01 -3.98 -.0063 .0051 -.0218 .0001 -_0002 .002_

.40Z _15._45 -.01 -3,00 -.0034 ,0050 -.019_ .0002 -_0001 .OOZZ

.60Z Z15.908 ".01 -2.01 -.0027 .0069 ".0163 .0001 _0000 .0018
. .602 215.165 ".01 -1.01 -.002Z .0068 -.0133 .0001 .0001 .0016

,402 215,350 -,01 -,00 -,0019 ,00_8 -,0099 ,0001 _000Z ,0014
.602 Z1S.350 ".01 .98 -.0016 .0048 ".0065 .0001 _O00Z '0013
,_02 21_,16_ -,01 1,97 -.0019 ,00_8 ",0025 ,0001 _0001 ,001_
.60Z 215.350 -.01 3.03 '.002.0 .0068 .O01Z .0001 _0001 .0015
.602 115.071 ".01 _.01 -.0011 .0067 .00_5 .0001 _0000 .0015
• 602 _15._63 ".01 5.03 -.001_ .0068 .0075 .0000 _0001 .001_
.602 21S._4_ *.01 6.05 -.0007 .00_8 .0108 .0000 -000Z .001_
.602 215.073 -.01 7.0_ -.0005 .00_8 .0137 .0000 .000_ .0013
.601 Z16.888 -.01 8.09 .0003 .00_8 .016T .0000 _0001 .0013
• 40Z 215.631 -,01 9.09 , .000_ ,O0_T ,0197 ,0000 ,0001 ,001_ !
• 602 215.261 -,01 10,13 ,0013 ,0047 ,O_Z8 ,0000 ,0001 ,0015
• 60Z Z15.350 ",01 -,00 -,0009 ,00_8 ",0100 ,0001 _0002 ,001#

C ¢, T X 10 F T TUNNELS e ¢, ¢. N A S A .._ L



I_. NAB _'7_I O" F_ TUNNELS ol_ NASA PRELIMINARY o_t

G R n U P 4 - u (}w N 5 R A U E U A T 3 - Y R I _ T E R V A L S i 0 E C L A S $ I F I'E 0 A F T E R I Z Y R $

HIGH FPEED TUNNEL TEST 788 HuN 78 _ALANCE 731 09115167

STABILITY AXIS COEFFICIENTS

_ACH Q BETA ALPHA CL CD CP_ CRH CYM CSF L/D

°604 424.383 -.03 -o03 -.00@0 ,O0_b -.0103 ,0000 ,0002 ,0014 -,428

.60_ _2_.311 -.02 -4.04 -.00_0 ,0053 -o0227 ,0001 -,0001 ,002_ -,TBZ

.60_ 4E_,471 -.02 -3.06 -,0033 ,0051 -.0200 ,0001 -.OnO0 ,0022 -,6_5
°604 _24.383 -.02 -Z,06 -,0025 +0048 -.0188 .0001 ,0000 ,0020 -,517
.60_ _24,5_8 -.02 -1.06 -.0021 ,0047 -.0138 ,0001 ,0001 ,0016 -,_1
,60_ _24,465 -.03 -,03 -,0018 ,00_6 -,010_ ,0000 ,0_02 ,0015 -,3gO
.60_ 42_,549 .,03 ,96 -,0019 ,0046 -,0066 .0000 ,O00Z _0015 -e409
• 604 _24,T15 -,02 1,99 -,0018 ,00_5 -,002_ ,0000 ,0001 ,O01b -,392
• 604 42A,799 -.02 3,01 -°0017 ,O0#S .0011 ,0000 ,0001 ,0017 -,377
.604 424.715 -.U2 4.01 ".0015 .O0#b .00_ .0000 .OnO0 .001_ -.32b
.604 424,635 -.02 5,04 -.0013 ,0046 .0076 ,0000 ,0001 ,0017 -.285
.604 42_,216 -,02 -.02 -,0016 .0047 -,0103 .0000 ,O00Z ,0014 -.35_
,707 532.692 ..04 -,03 -.0015 .00_6 -.0102 .0000 ,0003 ,0015 -,317

BODY AXIS CoEFFICIENT_

MACH Q 8ETA ALPHA CNF CAF CPM CRM GYM CSF

,60_ _2_.383 -.03 -,03 -.0020 ,O0_b -.0|03 ,0000 .0002 ,001_

,60_ _2_.311 -.OZ -_,04 -.00_ ,0050 -,OZ_7 ,0001 -.0001 ,002_
,60_ _4.#T1 -.0_ -3,06 -,0035 ,00_9 -,0_00 ,0001 -_0001 ,0022
.604 _v2_.383 -.OZ _Z.06 -.0027 .00_8 -.0168 .0001 .0000 ,0020
.60_ _2_,5_8 -.02 -1,06 -.0022 .00_7 -.013_ .0001 .0001 ,0016
.60_ _2_.465 -,03 -,03 -,0018 ,0046 -,OIO_ .0000 !0002 .0015
,60_ _2_,5_9 -,03 .g6 -.O01U ,00_6 -,0066 ,0000 _O00Z ,0015
,604 424.715 -.0_ 1.99 -,0016 ,0046 -,OOZ_ ,0000 _0001 .0016
.60_ _2_.799 -.OZ 3.01 -.0015 .00_6 .0011 .0000 _0001 .0017
• 60_ _2_,715 -,02 _.01 -,0012 ,00_7 .00_ ,0000 _0000 ,0018
• 60_ _2_.635 -.02 5._ -,0009 .o0_T .OOT6 .0000 ,0001 .O01T
• 60_ _24,216 -.0_ ".02 -,001_ ,00_7 ".0103 ,0000 _O00Z ,001_
• TO7 532.692 -.0_ -.03 -,0015 ,00_6 -,0|0_ ,0000 _0003 ,0015

o
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ee_ NASA e_ 7 X 10 F T TU Nh EL S _o_ NASA P RE L I M I NAR Y • e.

G R n U P • ..-.. O.o w ,_ U A 1 3 - Y _ I _ T E Q V A L ¢ ! U E C L A S S I F I E O AF T"'E'R ] 2 Y R $

HIGH SPEED TUNNEL TEST 788 ...... _RC_: 7_ _ALANC_ 731 09115/67

RTABILIT_ _AXI5 COEFFICIENTS

_ACH Q RETA ALPHA CL CD CPH CRM CYM CSF LID

.707 53_,767 -,04 -,03 -,0016 .0046 -.OIOZ .0000 ,0o03 .0015 -.3_4

.70T 533.o86 -.o3 -2.55 -,00_6 .0049 -.0185 .0001 ,0001 .0020 -.527

.707 533.084 ..0_ -Z.OT -.OOZ4 .0049 -,0170 .0000 ,0001 ,0019 -.499

.707 533,003 -.0_ -1,58 -.0019 .004_ -.0153 ,0000 ,000_ ,0018 -,392

.708 533e9_1 -.n_ -1.05 -,0_1_ ,0o47 -.0138 ,0000 ,000_ ,0017 -,386

.707 532,608 -.0_ -.55 -,0015 ,0047 -,01ZO ,0000 ,0_03 ,00|5 ",311
• TOT 533,159 -.04 -,03 -,0015 ,0046 -,0103 ,0000 ,0003 ,0015 "o318
.707 533,315 -.04 .47 -.0014 .0048 -.0083 .0000 .0003 ,001_ -.298
.TO7 53p.919 ..04 .gT -.0015 .0046 -.O06Z .0000 ,0003 .0016 -.333
.708 533,T06 -.0_ 1.48 -,0017 .0045 -.0039 .0000 .O_OZ ,0017 -,365
.TO8 533,941 -.0_ 1.98 -,0018 ,0045 -.OOZZ .0000 .O00Z .0018 -+400
.707 533.083 -.04 Z,50 -,0016 .0045 -,O00Z .0000 ,0002 .001_ -.353
.TO7 533.078 -.04 -.04 -,001_ .0047 -,0102 .0000 ,0003 .001_ -.290

BODY _XlS COEFFICIENT_

_ACH Q BETA ALPHA CNF CAF CPM CRM GYM GSF

,707 532.767 -,04 -.03 -.0016 .00_6 -,0102 ,0000 tO003 t0015
,707 533,086 -,03 -_.55 -,0028 ,00_8 ".OIB5 .0001 _0001 *0020
,707 533,08_ -+0_ -2,0T -.0028 .00_8 -.0170 +0001 _0001 .0019
,707 533,003 -.0_ -1,5B -.0020 .0047 °,0153 .0000 ,0002 ,0018
,TOB 533.9_1 -+0_ -1o05 -.0019 oO0_T -.013B ,0000 _000_ ,0017
.707 53_,608 ".0_ -.55 -.0015 ,00_7 -.O1ZO *0000 _0003 ,00|5
,ToT 533,159 ",0_ ",03 -,0015 ,00_6 ",0103 ,0000 _0003 _0015
,707 533,315 -.04 ._7 -.0013 o00_6 ".0083 ,0000 *0003 *001_
,707 532,919 -.OA .97 -o001_ ,00_6 °.006_ *0000 _0003 .0016
,708 533.706 -.0_ 1.4_ -.0015 ,0046 -.0039 .0000 +O00Z ,0017
,708 533,941 -,0_ 1.98 -,O01T .0046 -.0022 ,0000 ;0002 ,0018
.To7 533.083 -.0_ Z.50 -,001_ .00_6 -.O00Z .0000 *0002 +0018
,707 533,0T_ -.0_ -.0_ -,001_ ,00_7 ",0102 ,0000 _0003 .001_

C_ " " " T _ 10 _" T TUNNELS " " - N A S



.... * * • N A S _ _** _ 7 X |0 F T T U N N F t S * • * N A S A P R E L I M I N _ R Y * * _

G R _ _! o 4 _n 0 W _ G R_._ C E _ A _ 3 - v _ I N T F _ V A t _ • D F C L A S S I F I E D _ F T E R I Z _ R S

- _,*,;_"-_ '-._- _-_: C912CI67

_I_H soFrD _UNM_r\_jL-Y\C _E_YYB_ _UN BO BALANCE7_I

STABIf ITY AXT_ CCEFFICIENT_

MACH n BFTA _tPF_ CL C0 CPM CRM CYM CSF LIE

.201 5_.219 .00 .C5 .0666 .0210 .0100 -.0008 .0003 -°0026 3.168

.20_ _8.127 .00 -5.20 -.3953 .0338 °0602 -.0010 .0003 --.0029 -11.705

.?01 5R.724 .00 -4.16 -o3019 .0290 .0517 -.0006 .0003 -.0028 -I0,401

.2ql 5_.4?0 .00 -_.14 -.2140 °0?55 .0_41 -.0008 .0002 -.0027 -8°389

.201 58°370 .00 --2.C7 -°11 °6 .023l .0350 -.0004 .0002 -.0018 -5.184

.?01 SP.221 .00 -I.01 -.0749 .0218 .0270 -.0006 .C002 -.0024 -1.142

.20l 58.219 ,00 .OB ._666 .0213 .0196 -.0008 .000_ -°0026 _.129

.201 59°P19 °00 1.13 .1609 .0218 °0118 -°0006 .0003 -.0C21 7.366

.?00 58°|18 .On 2.1E .24@9 .0234 .004_ -.0006 .0003 -.0019 10. E25

.700 58,117 .00 3.22 °3401 .02_61 -.0028 -.0006 .0003 -.0021 13.052

°200 _7,_!7 .00 4.76 .428_ °029_ -.0095 _.0006 .0004 -.0023 1_o570

°700 58°016 .00 5._? .5158 .03_I -.0167 -.0005 .000_ -.0017 15.138

.200 58°_I_ .00 6.47 .6025 .0_94 -._242 -°000_ .0004 -.0012 15.278

.200 57°917 -.00 7._3 .6890 .0470 -.0330 -.0014 .000_ -.000_ 1_.657

.200 58°116 .00 B,_O .7724 .0548 -.0471 --.0013 .0005 --.0014 I_.106
.200 SB.0?O .00 g°66 .8537 .e644 -.0511 --.0013 .0006 -°0017 13.261

.200 _8°122 °00 lO.l_ .9280 .0738 -.0619 -.0013 .0006 -.0016 IZ.571

.201 5B.2]q .00 .05 .0655 ._214 .0200 -.0006 .0002 -.0015 3._6_

R_OY _XIS COEFFICIENTS

M_CH Q BET_ ALPHA CNF CAF CPM CRM C_M .... CSF

.0666 .0210 .OlgO -.0008 .... .0003 -°0026

.7o0 -58.12T .oo -5.24

.201 58.224 .00 -_.16 -o3031 .0071 .0517 -.0006 .000_ -°0028

.201 58.420 .00 -_.14 -.2151 .0177 .o441 -,O00B .0003 -.0027

.201 5_._20 .00 -2.07 -.1203 .0187 .0350 -.000_ .0002 -.0018

°201 58.22i .00 -1.01 -.0252 .0213 .0270 -.0006 .000_ -.00_
.201 5B.219 .00 .05 .0666 .0212 .0196 -.0008 .0003 -°0026

.201 5B.218 .00 1.13 .1613 .0187 .0i18 -.0006 .0003 -.0021

.200 58.118 .00 ?.16 .2495 .Cl_O .00_3 -.0006 .0003 -.0019

.?oo 58.I17 .00 3.22 .340q .0069 -,O02B -.0006 .0003 --o0021

.200 57.917 .nO 4.2_ .4702 -.0025 --.0095 -.0006 .0003 -.0623

.200 5B.016 ,OO 5.53 o5166 -.01_0 -.0167 -.0005 .0004 --.0017

°?On 58.01_ ,0_ 6._7 .60?9 -.0287 -.0242 -.0009 °_03 --.0012

.200 57.917 -,00 7.53 .6890 -.C436 -.0330 -.0014 .000_ -.00_4

.200 58.116 .00 8.60 .7716 -.O&l_ --.0421 -.0014 .C003 --.0014

.700 58.02_ .00 g.66 .B521 -.07@7 -.0_II -.0014 .0004 -.0017

._00 _8. I_2 .OO 1C.74 " .9751 -.I004 -.0619 -.OCI& .eOO_ -.0016

.201 58.21 _ .0_ .0_ .C655 .C213 .0700 -.0006 .0002 -.0_15

- _ %'_._
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r g fl U o 6 13 OW _ _R _R ¢r_ _ T 3 - _ P T NT_: ov & L c: , D FCL A SS T F I E D _ F T E R I 2 _ R S

HIgH S°cr_ TUNNFL TF_T 7_ _UK _2 BALANCE 7_1 C9/2£/67

STABILIT_ AXIS CCEFFICIFNT_

MACH n BETA &EPHA CL _D CPN CRM CY_ CSF LIC

._02 _71._53 .01 .4_ .]082 .0202 .0183 -.0007 .000_ -.0025 5.365

.6C2 _1.461 .01 -6._7 -.5484 .0_67 .0683 -.OOlO .O00l -.0C12 -lI.l_O

.6P$ 4_._r7 .Of -5.36 -.4457 .0373 .0597 -.0008 .0001 -.O01E -II._50

.A06 4_5.112 .OI -_.0_ -.3307 .0298 .0513 -.0007 .0003 -.0019 -11._85

.60S _.OP_ .Of -?.E_ -.IB40 .02_q .0_9_ --.00]0 .0004 --.002_ --_._B_

.605 _?_._qB .Ol -I.00 -.0362 .020B .O?B8 -.0008 .000_ -.0025 -Iol38

-_&03 _?.463 .01 .43 .lOq5 ;0203 .0187 -.0007 .0004 -.0023 " 5._9_
.60,_ 4_?°776 .OI 1.77 .2378 .0221 .OOg7 --.0005 .0004 -.0021 10.759
.602 _I;Sql .01 3.11 .5657 .0250 .0021 -.0006 .000_ -.0017 I_.125

.603 _2_.I64 .00 4.4_ .4922 .031o -.00_8 -.0007 .0005 -.001? 15._0

x.603 _2.5_1 .00 5.70 ,6105 .039q -.0115 c-0015 .000_ -.0010 15.28E
.6_2 _O.glO .00 ?.I_ .7464 .050P -.0165 -.0027 .0004 -.0005 14._8_

.603 _?._12 .01 .43 .I083 .0204 .0189 -.0007 .0003 -.0018 5o_ZO

BODY _XIS COEFFICIENTS

_CH _ B_Ta ALPHA CNF C_F CPM CRN EY_ CSF

°_02 621.4_3 .01 ._3 .1083 .0194 .0183 -.0007 .000_ -.0025
._02 _21.461 .01 -6.57 -.5499 -;0163 .0683 -.0009 .0002 -°0012
.603 _22._07 .01 -5.36 --.4472 -.00_5 .0597 -.OCOB .0002 _.0016
.666 _25.112 .01 -4.08 -.3319 .00_3 .0513 -.000_ .0003 -o0019

.605 #24.004 .01 -2.63 -.1848 .0155 o0392 -.0010 .000_ -.0023

.E05 42_.3_B .01 -1.09 -.0366 .0202 .028B -.000_ .000_ -°0025

.CO3 _22._E3 .01 .43 .1096 .0195 .0187 -.0007 .000_ -.0023

.Eq_ 422.7_6 .01 1.77 _2383 .01_8 ..... .0007 -;0005 ,000_ -.0_1

.&O2 421.591 .01 _.ll .3665 .0060 .0021 -.0006 .000_ --.OOll

._03 _22.164 .00 _._6 ._931 -.0065 -.00_8 -°0007 .000_ -.001_

.603 _22.581 .00 5.79 .6113 -.021B -.0115 L.O015 .0002 -.OOIO

.E07"_20.910 .00 7.18 ._67 -.047_ -.0165 -.0022 .0001 -*00_5

.E03 _22.712 .Of .43 .1084 ,0195 .0189 -.0007 ._003 --.C018

" r...... • _ _ • _ _ X I0 _ T TUNNELS * _ _ N _I_



N&_ 7XIO TUNNFLS

_ D m U ° 4 - _ mw_GR _ _ F D _ T _ -- V R T_IT_ RV_L S • n E C t A SS I F.I E D n _ T E R X 2 _ R S

HIGH _°FFD TUNNFL TFST 7_R RUN _ _ BALANCE _31

STABILITY &XIS CFEFFICIENT_

M_CH B_TA AtPH_ EL CD CPP CRM C_M CSF LIO

.707 5_.6t_ ._t .73 15_9 .0723 .0171 -.0012 .0002 -.0012 6._90

.707 53_._e1 .00 -._? -.001q .0232 .0264 -.0012 °0002 -.0010 -.08C

.707 K3>.4tl .01 -.OR .07_0 .0227 .0216 -.0011 .0C02 -o0012 3.285

.707 532.57q .C1 -Q_ .1566 .02?3 .0170 -.0011 .000Z -o0011 7.016

.7n7 5_2.673 .of 1.46 .2323 .0234 .0130 --.0012 .0002 -o0011 9._I_

.707 53_.5_K .01 Z.2e .310q .0758 .0100 -.00]I .0002 -.0012 12.04e

._# _2.047 " .01 _q_ .395R .0301 ;0056 -.6012 .0003 -.0014 13.16g

.707 _3_.529 .00 3.72 .4649 ._368 --.0007 --.0010 .0003 --.0011 12.E21

.7-5 5Z9;9i8 .0_ .7_ .153e .02_I .0168 --.0012 .0002 -.000g 6o_52

BOD_ _XIS COEFFICIENT_

M_CH O gETA ALPHA CNF CAF C pM CRM CYM CSF

1707 532r618 .01 .73 .1562 .0203 .017] -o0012 .0002 --o0012
.707 532.2_1 .on " L.82 -.0022 .0232 .0264 -.0012 .C002 " -.0010
.707532.411 .01 -.08 .072_ .0773 .0216 -.001_ .000_ -.0012
.707 _32.539 .01 .73 .1568 .0203 .0170 -.0011 .0002 -o0011
.707 532.6_3 .01 1.46 .23?8 .0175 .0130 -.0012 .0002 --.0011

._07 532°5_5 .0| 2._0 ._I16 .0139 .0100 --.0011 .0002 -o0012

.707 _32.047 .0| 2.9q ._968 .0094 .00_6 -o0013 ._002 -. 0014
_707 5_2o5_9 o0_ 3.7_ °4662 .0C66 -.0007 -.0011 .0003 -.0011
.70_ 52_.9_8 .00 .73 .1542 .O_q_ °0168 -.0012 °0002 --.00(9



jl "'" "

_p n;:o 4 D H W N G _ _ E E _ AT 3 -- Y P i N rFRV _l_ , DECL A SS IF I E E 8 F T E R 12 _ R S

HIgH So_Fn TUNNel _FRT 78P ' RUM 84 _ALANCE 731

STABILITY AXIS C_E_FICI_NTK

MACH n BETA gLPH_ CL CO CPM CRP C Y_ CSF LIE

.2_I _8.1C6 .04 1.19 1.5204 ._Oq8 -.2223 .0167 .0030 -.0352 4.9CB

.201 58.4C4 o04 1.10 1.5183 .3094 -.2222 .017I .0031 -°0373 4oSC8

.202 58.8_I .00 -8._4 .0653 .200P .0_3 .0028 -.0011 .0059 .326

.201 58.3_7 -.00 -7.P3 .20_3 .19q5 -.0028 .0033 -.ooog o0C61 1.044

.200 57.6_? -.00 --6._5 .6783 .2150 I-fOR9 .0005 -.0003 .0049 3.154

.201 SB.4P6 -.01 -5.15 .9430 .2351 -.1545 -.0012 -.0009 .0091 6.011

.202 58.616 -.01 -4.03 1.1116 .250A -.1793 -.0005 -.0007 .0090 _.438

.202 5_.7eI --.01 -2.c5 1.2566 .2648 -.1077 -.0004 -.0007 .0C71 4._37

.202 58.800 -.Ol -]._6 1.3970 .7823 -.2L4_ °0002 -o0010 °0082 6.$69

.203 5q.67_ -.01 -.Tq 1.5004 .P95_ -.2211 .0000 -.0008 .0[_I 5.C81

.2nl _8.174 -.0] .25 1.5680 .302_ -.2230 .0007 -.0008 .0068 5.18_

.201 5_.20_ ._4 1.1 e 1.5110 .3077 -.2214 o0173 .0032 -.037_ 6.910

.200 57.8]0 .CS 2.73 1._563 .3175 -.2271 .02_2 .0038 -.0487 4._2

.Ioo 57.4?_ .01 9.15 1.4817 .312_ -.2187 .0056 .0002 -.0051 6.742

;200 57.8_6 .O0 4.18 1.50_I .3_2_ -.2181 .0048 .0001 -.OOBl _.684

.2oi SR.062 .00 _.20 1.53_8 ._315 -.218_ .OO&6 .0000 -.0017 6.664

.201 58.148 .CO 6.23 1.5759 .5418 -.2196 .0038 o0001 -.OCOS _.611

.SDI _8-15 ° -.OO _.2 ¢ 1.62_ ._564 -.2_55 .0031 .0000 .OOlO 4.5_2

.200 57._5 --.O0 8._ [.6801 .3815 -.2446 °00?9 -.O00B .0C23 6._04

.200 57.8_6 -.OO S.97 1.7184 .4146 -.276S .00_ -.0004 .0020 _.I_9

._00 57.gCI .04 1.20 I-c120 ._05_ -.2207 .0173 .0029 -.C377 _.S93

_OO_ _XIS COEFFICIENTS

W&CH Q PETA ALPHA CNF CAF CPM CAM CYH CSF

.2o1 58.1C6 .04 1.10 1,5233 .2781 -.2223 .016_ .C032 -.0_2

.Snl 58.4C4 .04 l. Ig 1.5212 .2778 -.2222 .0170 °0033 -.09_

.207 _8.861 .00 -R°46 ,0351 °2076 o0373 °0026 -._015 .00_9

.201 58°_57 -.00 -7.8_ .178_ .2260 -.0028 .0031 -.0013 .00(I

20q K7-642 -.00 -6.35 .6698 .28_6 -.I08g .0005 -.O00B ._C49

.?01 58.476 -.01 -5.15 .9166 .3187 -.1545 -.0012 --.CO08 .00SI

.201 5S.6|4 -.01 -4.09 1.0003 .3278 -.1793 -.0005 --.0007 .0090

.20? _S.7CI -.01 -?.95 I._871 .3288 -.1977 -.0005 -.0C07 .C0_1

.pO 9 58.R90 -.01 -I.86 1.3844 ._75 -.2146 .0001 -.0010 .00_2

o20_ 5q.6_4 -.Of -.79 1.4931 ,3160 -.2211 -.0_00 -.C008 .OOll

._nl 5P.I_4 -.01 .2_ 1.567_ .2060 -.2Z30 .0007 -.0008 .0_68

.201 58.?C5 .04 1.10 1.51_8 °2763 -o2214 .0172 oC_33 -.0314

.?nn 57. S10 .05 2.23 1.5641 .7569 -.2221 .0260 ._0_5 -.066_

.19g 57._29 .01 3.15 1.4984 .Z307 -._187 .0056 .0004 -°0C_1

.20 n 57.896 .O0 4.18 1.525_ .2115 -.2181 .0048 .OOO_ --.00ZI

.201 58.042 .00 5.20 1.5600 .1910 -.2182 .0046 .0004 --.00]7

.201 58.148 .00 6.23 1.6000 .169_ -o2196 °0e38 °0004 -.OOfg

.20] 58.159 -.00 7.29 1.65C5 .1482 -.2255 .0031 .000_ .0010

.200 57.q_5 -.00 8.33 1.71_ .1346 -°Z4_6 .0_29 .0001 .0023

.200 57.8_6 -.0_ g.37 1.75_3 °I_I0 -°Z765 .0034 .0002 .0C20

.200 57°9_I .06 1.20 1.5149 .2737 -.2?07 .0173 .0031 -.0377

","X I_ TUN NEL 5 NASA H_N=IDEN I I A L
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HT_H SOFF9 TUNNFt TE_T 788 RUN 86 BALANCE 731 = 09126/@7

STABTLI_Y AXIS CCEFFICIFNTS

MACH n RFT_ _LPN_ El C_ CPM CRM CYM CSF lid

.20I 58.42_ -.nl -8._7 -.0053 .21h2 .1297 .0050 -.0027 .0160 -_.D='_ .......

.?Oh 5%27_ -.01 -7.7_ .hlO6 .205B .0989 -.0005 -.OOtq .O_Z8 _ ._-_
.201 58._4 -.01 -7.1R .231.0 .203g .0644 -.0_09 --.0011 -._BI ...._*I_[=_....
.?On 57.047 -.01 -5.3C .B13_ .?30g -.0664 .0005 -.0011 --.0_9_ _-._5"_-_
.201 _8.160 -.01 -_.]0 1.07_9 .2580 -o1166 .0006 -10012 =_093 -_I_'-- "
.2nh 58.527 -._1 -2._B 1.222! .2727 -_.1337 .O00q -_._I_ .....-;0_8_ ........-_---
.201 58.520 -.el -I.q1 1.3456 .2883 -.14_I .000_ -o0009 .0072 _._-
.2n1 58.109 -.01 -.62 1.482_ .3049 -.1548 .0003 '-.0005 .0066 __I-
.201 50.h9_ -.nl .26 I._727 .314_ -.1547 .0009 -.0005 .005_ - _.0_7
.2nl 58.5C7 .rib 1.25 1.554A .3183 -.1527 .0137 .0023 -.0259 _
.201 5_.4.17 .05 2.27 1.568I .3258 -.1699 .0231 .OOZg -.0_52 _12
.201 SB.42q .C_ 3.2= 1.548A ._292 -.1445 .0161 -.0018 -.C2g_ --_ll_ -
.202 5q.n4_ ._P 4.25 1.5088 .3276 -.137q °0044 .0006 -.0050 4.605
.)_2 58.7aR .00 5.25 1.5385 .3_66 -.135_ .OO_O .0005 -.0043 6.570
.262 58.v5_ -.on 6.31 1.5730 .347] -.1349 .00_7 .0006 -.0032 6._32
.202 5_.865 -.00 _.36 1.613R .3602 -.1390 .0022 .0006 -oOOh7 4._BI-
.201 5S.390 -.CO B.Zl 1.67_6 .3844 -.157_ .0021 .0004 -.0005 _o3TO

.201 5B.5_ -.00 g.&5 1.722_ .4164 -.1920 .0050 -.0000 ioO_I2 _,13-'6--

.20[ 58.205 .03 1.27 1.=6_6 o3182 -.1535 .013! o00i8 -.026_ ........_o917

........... .........................- ...... [

BODY _XIS C_EFFICIENTS ......... ".--.__ -- .... "--'-_-3_ 1

SACH 0 BETA ALPHA CNF CAF .... CPM C._- ...... C_M _._-_----___F_- ....... - "

.202 5B.&£7 .03 1.24 1.5493 .2834 -.hS[B .0151- - .C028 .... _02_7- -

.?01 58.4_& -.01 -9.57 -°0367 .2_8] ......... .1297 .... .00---46--........ _._03_-- o01_0

.2Ol 58.2_3 -.of -7.75 .Oal7 .?I@8 .0989 " -=0007 -.00i8 .01_8

.201 58._64 --.01 --7°18 .20_4 .231l ...... .0644 " -.0010 ....... _.0009 ......... .00_1__ ..< "

.200 57. g47 -.01 -5._0 .7R72 o30_9 ..... -.0664 °0004 --.0011 .0090

._ql 58.1&0 -.01 -4.I0 1.C517 .334l -.1166 =0005 -._013 .00_3
,2hi 58,527 -.01 -2.98 1.20_9 .3358 -.1337 ,O00B -.C011 .06_2 -- -

"'" " . --o1441 --.0009.2oi 58.520 -.01 -h.91 t_3326 33_9 .......... =bOO2 ........... o00"]_: "
._nt 5_.]09 -.01 -._2 t._v_B .3260 -.154_ ,0C0_ -.cc05 .0066
.pel 5_.19_ -.01 .26 1.5706 .307] -.1547 ,0009 --°0005 .00_
.201 58._07 .Oq 1.25 1.5576 .2843 -.1527 .0136 ._025 -.0269
.201 5B,417 .05 2.27 1.5762 .2637 -.14qg .0230 .0035 -.04_2
.?hi 58._29 .03 _.25 1o5611 .23oq -.h4&5 °0160 .0025 -°02_9
.209 58.940 .Oe _.2 = 1.5255 .21_2 -.1370 .0043 °0009 --.0_0
.202 58.748 .00 5.25 1,556_ .19A7 -.h354 .0040 .0008 --°00_3

.2_7 5fl.755 -.00 6.31 1.5979 .1726 -.134g °0036 .0009 -.00_2 __

.2o_ 58.865 -.00 _.36 t.6427- .1510 -.h390 ,0022 .0009 -.001_
.2_1 5B.3_9 -,00 9.4] 1.7134 .1352 -.1573 °0021 .0007 --°00_5
.201 58.533 -.00 9.45 1.762_ .1286 -.1920 ,0049 .0007 -°0012
.2_I 5B.205 .05 1.27 [°5678 .2B36 -.1535 .0131 oh020 -L°O2e4- " _

f

• .r: _ .
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_* 7 X ]0 F T T U N N 5 L R NASA PREL I_ I N A R Y_ A q %

_ nITo & q [I @ • G R _ _ c F) B T X -- V D ] N T P Q V _ t S , D E C L ASS IF I E 0 AFTER ":12 _ R S

_IGH Ror;D TUN_F{ TF_T}BR- PUN 8_ BALANCE 731 09120167

STABILITY AXIS COEFFICIENTS

MACH o _FTA ALPHA CL ZD CPM CRM CYM CSF LID

.201 _q.?C6 -.00 -.C] .0162 .0667 -.0494 -.0003 '_0005- _IYOT-3- ..........---_2_

.200 57.979 .00 -=.08 -.P42B .1327 .0?82 -.000_ . .0004 -.O_IB ....1i._26 .....

.201 _8._C0 -.00 -4.10 -.2041 .liB7 .0535 -.0006 .0004 -.0003 -_20 - -

.201 58.474 -.on _ -_.CV -.15_ .1048 .0293 -.0006 .0003 o00_ ....... -i.4T_ .......

.202 5R.A_7 -.00 -2.08 -.1112 .0908 .0003 -.O00B .0004 ._07 .... _I.Z_4 ...._ -_

.207 58.721 -.00 -1.06 ..-.05_ .0773 -.02_0 -.0003 .000_ 20Oil --.-_TII....,

.201 _B.206 -.00 -.CI .OlSn °0669 -.049_ -.OOb_ -_0004 .... ;O{Y_ ---_

.201 58.191 -.o0 I._5 .1010 .0595 -.061_ -.000_ .0005 "foot4 ...._ .......

.201 5_.277 -.00 2.0_ .1882 .0549 -.0710 -.000_ °0005 .OUI_ ...... _-

.201 _q.266 -.01 3.18 .2771 .0511: -.0786 --.0004 .0005 ..... F_I6 ...._'_._-I

.POl 58.756 -.01 4.25 .3605 .0491 -.0@51 _.0,007 .0006 ...... .UOI] ........... _ -

.20I 5_.2_9 -.01 _.3_ °445= .0443 -.0890 -.0004 " .000_ " -._015 - --I_

.201 _8.2_ -°00 6.42 .5434 .0420 -.Oq4f _01 ..... :0005-_ .... :_T2--- I_'-

.201 5R.12_ -.01 7._g .6332 .0_82 -.1008 -.0003 .O00S .0_17 ...... 13;I_

.201 5_.Q24 -.01 _.59 .7225 .0_..1 -.I086 -.0001 .0004 .0021 _=II_

.201 5_._20 -.01 9.65 .8132 ._639 -.1162 -.O0-OB .0004 .0019 12.73_

.201 58.126 --.00 IC.TE ._971 .0735 -.1235 -.0004 .0004 !Ob!l i2.1_8
.200 57._ -.00 II._4 .o768 .OS_I -.I304 -.0000 °0004 .0008 11..81

-.0006.201 58.2£? -.01 12.91 1.0020 .1051 -._437 .......... .0005 .......... _b-0"14- ....... 9.535

.?01 5_._77 -.00 13.91 1.0307 .I181 -.1479 -.0009 .0008 _.-_0_5 " 8._05

.20P 58.6Cl -.00 -°01 .0138 .0664 -.0_91 --._0_ . .0004- =_-_05-_1 - . _.29_

@OD_ AXIS COEFFICIENTE .... i

MACH Q BFTA _LPHA CNF CAF CRM CPm C_m . .....C_F- ____ :i :

_ . -.0003._01 5B.2C6 -.0o -.01 .0162 066_ -.04o4 ........... =000_ ...... _b_l_ ........
....... -_.OB --°2529 .II07._oo 57.929 .oo ............... _b782 ........... =:000_- ...... _bo--_4--- ........ ==Oo-i_ _ "

.201 _8.400 -.00 -_.10 -.21l_ .I038 .0535 -.0006 .... ._00_ -.00_3- -

.201 58.4_4 -.00 -3.07 -.1602 -- 0063- - .0293 .... -.0666 - - - .000% .... ._004-

.20_ 58.6_7 -.00 -2.0_ -.11_3 .0867 .0003 -.0003 ..... .0004 ........ :ObCT- -

.202 58.721 -.00 -1.06 -.0563 .0763 -.0290 -.0003 ._004 .0011

.201 58.2C6 -.nO -.01 .0150 .0669 -.0408 -.0004 .000_ _ .0020

._Ol- 5P.lql -.0_ [.05 .I020 ,0576 -.061_ " --.0_04 ....... .000¢ ...... ;ID--IY]-4 ......

.201 _P.PT? -.o0 2.09 .1900 .047_ -.0710 -.0004 .0005 °0015

.2Ol 58.266 -.01 3.18 .2794 .0357 -.07fl6 -.0004 .0005 .0_16

._Ol 5_.?_6 -.01 4.25 .36_0 .0223 -.0851 -.0007 .0006 .0011

.201 58.239 -.01 5.33 .4480 .0027 -.OS90 -.0005 .0005 °0015

.201 58.273 -.00 6.42 .544_ -.0191 -.0041 -.0001 .0005 ._012

._01 5_.124 -.01 7.40 .6339 -.03_ -.I008 - --.000_ ._004 -oO0iT .....

.POl 58.024 -.Of 8.59 .72_3 -.053_ -.I086 -.0002 .0003 .OOil

.POI 58.420 -.01 9.65 .8120 -.0733 --.I162 -.0004 .000_ .0019

.201 58.126 -.00 10.76 .8946 --.09_2 --.1235 -.0005 °0003 .OOI|

._00 57.933 -.00 II.84 ._729 -.I170 -.1304 -.0001 .000_ .OOCB

.?nl 58.762 -.01 12._I .goq5 --.1213 -.1437 -.0007 .0003 o001_ ......

.201 =_.377 -.00 13.gi 1.036_ -.1352 -o1479 -.0011 .0006 --.0-005

.?02 58.6CI -.cO -.01 .OI3R .066_ -.0401 -.0004 .0004 .OOC_



.-.w.

G p n I; o 4 0 _ W _ R _ D p n , D _C L

0912(-/67 _
HIGH K'-P_q TUHNFL TFST 78R RUN R9 BALANCE 731 ......................

..... q _
STABILIT'( AXI'; CCEFFICIENTS :_-_- }

_ACH n BETA ALPP8 CL CD CP_ CRM CYM CSF LID __ " ,i . "
! _

.403 215.1 _6 -.01 -.02 .0360 .0669 -.0485 _,{9004 _ - ;0()03 ......... _-0-_0- .......... ;_'37-----

._.00 ?12.026 -.01 -5.2_ -.2283 .1369 .082I -.0028 -.0008 " L0()31 ..... _l-.E67 --=

.4n3 215.272 .Of) -4.24 -.IB{_3 ;1210 .0555 -.0C28 :.0003 _.0(}03 ....- --1o491. ...........

.:+04 ?IS. 7PO :.00 --'%.lq -, 1316 .I061 .031_ -.0028 -.0001 .... ;0005 --Io26D

.402 P It+.4P,O -.01 -2.1_ -. P_Bvg .Oq?O . O04Z_ -.0005 .0002 ....i0-0_ .... --o_5 .... I

.403 ?14.761 -._2 -I.11 . -.0313 .078_ --.02_ -.0_03 .0003 ;0018_ --°_00, }
.402 2 i../+. I I0 -.01 -._ .0_ "/'I. ;0668 -. 04'87 ...... :; _-OD 2- ..... ;000_ .... ; O'O-I'I_ ....... -; 5_'5"_
.402 R 14.410 -.Of I.lO .1224 .05_,6 -.0637 -.0000 .0003 .00i5 ..........2 o090

.402 214. I =,8 -.02 2.28 .21Bg .0522 -. 0"#46 -. 0004 .0004 .Ob_ .... &. 10_-- i

.402 ?I_.I09 -.02 -_._2 .3185 .0492 -.oB2q -.0005 .0006 .0018 .... 6.4-t_---

-.402 214.40q -.C2 4.7e .40v7 ;0440 " -.0878 ,-.0005 .0005 .0020 ....... -9,,25_-6_-

.402 ?14.140 -.04 5.87 .5073 .0403 -.0927 .0006 .0012 .00i8 - - 12359]

.4o2 213.66 v -.02 _.Og .6126 .0453 -.0997 -.Od02 ..........;0_03 .........; b'O16 ..........i3; _16

._.02 Z14.040 -.02 e.2 =- .7096 .0532 -.lO73 -.0005 .0003 ..... .0'022 - " " i3;_7 ....
--.02 g.46 .8039 .0637 -.I166 --.0003 .0003 .0020 - .I_;_ 1_6 ".402 _13.6_3 '

._oi213._,_ -.01 i0._ .eel3 .c7-_ -._29T .0010 -.O00S .002": Ir._--

......... iBODY AXIS COEFFICIENTS ................. . .

M_CH 0 BET_ _lPHA CNF CAF CPM- cRM CYM ....... CSF ......... I "

• 0a@85 - I"
.:,03 215.136 -.01 -.02 .035g D6&g --. ".... _; 0004 ..... ;-0003 ....... _010-- -

.400 _i_._62% -.01 -5.25 " -.23-_6 ......... ;1155 ....... o0821 -.0029 _.0-0-05-- o003I - -_
- "..... -.0028 .I " .... "

./-,03 215.2-/2 .00 - t',. 2'(," --. 1886 .... .1073 .0555 ........ J_;0001 ............ .-0-0-() 3-- -
404 215.720 -.00 -3.19 -.1372 " " ;0-9_6- - .03i8 ........ -.0028 ........ ;(}000 ........ _.00_ ..... "i

• " .... - - -. 0005 .........
.402 214."+00 -.Of -2.16 -. 0912 .0886 .... ;0044 ........ ;0002- .0015

z,03 214.761 -.02 -1.11 -.0328 .0778 -.0242 " -.0003 ..... ;0003 o001_8._ -
• .0669 -.0487 -.0002 °0003 ..... .001! .,_
.,_o2 21_.11c -.hi -.o3 .0371 ..... r "

._,o2_i,.,..4_o - -:;o1 ,._.zd" - " .Y234 ;-os&-2 -- -.o_1-......... :;0cod........ ;-o-0_ ;O'OlS_

._02 2 14.15_* -.02 2,28 .2P07 .0435 -.0746 --000 z" - ;000/-.: ........ .O0-t9--

.402 214.1C_ -.02 3.52 .3208 .0295 -.0829 -. 0006 .0006 - . O_ I-_[......000_.

.402 214.40 =, -.02 4.70 .40_8 .0105 -.0878 -. 0006 ............... ;'(}_ .....

.402 ?14.14g --.04 5.87 .5086 --. 0118- -.0927 ;0005 .0012 .0018 ....
._02 213.66-/ -.02 7.0 _ .61--53...... _-•0306 --.0997 --.0003 ._003 .. oOOl6

-. 0492
.,-,o? ? I_.O_O -.o2 B.25 .70 c;v - -LL;tbi3 --.dO05 .oo02 ;0o 2_ "
.402 213.6_3 -.02 _.46 .8031 --.0692 -.Ii66 --.0004 .0002 ° 00-20
.401 213.55@ -.01 I_.54 .8634 --.0819 -.1297 .0011 -.0003 ;00 _'_

._,02 ?14.4_3 -.01 -.02 .0376 .0669 -.q484 --.0003 .0000 .00;_1

_:-_5__...i.._ _ _,_. .- ,

_, . i&._ I- .' .

Jl_'. "



i • * • N _ _ A C_ * _ _ ? X 10 _ "I T U N N F L S _' _ # N A S A P R E ,L I _ I N..AR_..¥ .....* _

GQ _11_ _ n _ W N G R 5 I_,E T) AT _ - ', P ] NTFRVA L_, D E C l ASS IF i E D AFTER I 2 _'R S

HT_H S_EFn TUNNEL TF_T 788 RUN qO BALANCE 731 ..._9/2Cl67 .....

STABILIX_ AXIS CCE_FICIENT_

MAtH Q BETA _LPHA CL CD CPM CRM CYM CSF .... L/D_ _ . '

.&05 4)?. g_4 -.n4 .10 .0788 .0814 -.0366 ........z._O03-- . .......--_-00i ......_ -_ _6_--
,6C6 4_4.017 -,00 -.3.06 -,0433 ,114q .0435 -,0018 --,0000 LOOOE ...... -_37]--
.6n6 4_3.351 -.07 -2.C2 -.0031 .1014 .0150 -.0013 -.0000 ;0021 ....... --.031--
.6n6 _3._C2 -.04 -.q6 .039R .0912 -.0100 -.0008 .0001 .0_2_ ..... ._36
,605 473,18_ -,q4 .12 _ . ,C81_ .0814 -,03_4 -;0-002 o0001 -_O0_I .... --'--1-o000-
.605 4_?.7_4 -.05 1._7 - .1321 .07_1 -.0_18 .0001 .0002 - o003_U ..... I°_8-4-

.605 4_2.731 -.06 3.60 .2445 .0787 -;CO03 ;0015 .O_O& .O02_----_T

.605 4ZZ.719 -.05 6._6 o2812 .C877 -;1236 .0017 .000_ .........0C3_5....... _2G_

.605 477.768 -.09 _.72 .3190 .lOOd _.14q8 .... o00_ ......... LO00__-...... .00_I- -- _._F_I-

BnDv AXIS COEFFICIENTS

M_CH Q EETA ALPHA CNF CAF CPM CRM . CYM _ _ _F=__ I-__

.C001.eo_ 422.q74 -._4 .i0 .07B_ .0813 -.0366 -.0003 ............ _--
._06 424.01_ -.00 -3.0e -.d4_& ....... .i124- .043_ --.00i8 ...... --_00_ _0-0_
.606 423.7_I -.03 -2.02 -.0067 .1012 ..... .0%_0 -.0013 .... .0000 -- -.00_ - - [ -

.OOOl._06 423,802 -.0_ -,96 ,0382 ,09i9 -- -,0100 _,0007 ......... --,_9 - '

.F05 42_,183 -,04 ,12 ,0816 ,0813 -,0364 -,0_02- ........ ,0001 .......... _3_--- _ .
,605 422,7_4 -°05 1o27. ,1337 .0711 ...... -o0618 ,0001 .0002 ....... _00-33 .... '_i_i :

,604 421o8_6 -,06 2,50 .207_ ,0_3-3 ...... -L_796 ;0_ [2 ...... ,000_ .........
-'L605 42Z.731 " -.06 3._0 .2489 ...... _ _"- _ ......... - ._TO-O_........... ._ _r-4"-- ..... _00 _ .0025
._05"422.719 -.06 4.66 .2872 o0646 -°1236 o-0017...... _C006 " _5---- : .... .
,6n5 422°768 -o09 5,72 .32_2 ,067_ -o1498 °0036 ..... _0010 ......... ;00_1 -
,E05 422,261 -,04 ,12 ,0879 o0810 L,0364 _.000_ .... ....................._0001 .... ;0_-[

_ _ * 7 )_ 10, P T T U N N E L S _='_ _ N A S _ _ L,r_ r • .....



*** 7XIO pT TUNNEL K _** NASA L



_' A S A_ _ # 7 X 10 _: T T U N N F L S x= _ _ NASA P R E L I _ [ N A R Y _ _ __ ± --.

_ o n U o __r. n W _., C_ ,_ n O _ r,. _ _ _ - v _ 1 _., T c: _ V A L _ _, DE C L A S S I ¢ I E D AFTER 12 _ R $

HIGH S_EF_ TUNNFL TPSX 77B RUN qP BALANCE 73L _912C167

;TABILII¥ AXIS C_EFFICIENTS

MACH _ RETA ALFFA EL C_ CPM CRM C?M CSF . tl£

.201 5_°72t -.01 .12 .1528 .0237 .0044 -.0197 L_tT ....... _0000 - __440

.201 5B.221 -1.01 ,13 .1527 ,023e .0038 -,0183 - ,0012-" .0092 ..... 6._61

.2no 58.123 -?.01 .1_ ,1529 .0235 .0020 -.0172 ,0007. .0177 .... 6_507

.200 _9.025 -3,01 .12 o157! .0230 .0006 -.0161 .0003 .0263 .... &_SgS

.201 _8.224 -4.01 .1_ .154g .C2?B --.O01q -.0149 --.0002 .0351 -_L_O_

.200 58o126 -4.09 .13 ,1572 .0217 -.003_ -,0138 -.0007 .0436 .... 7L234
.2hi 58.320 -.C_ ,13 ,1537 .0_9 ._-0_3 -.0196 - - ._01_ .... LO0_O------_-

._01 58.320 .09 .13 .15_2 .0235 .0047 -.02[1 .0022 -.OOg_ ---&-S&_-

.2_I 58._1 2.CI .12 ,152_ ,0233 .004_ -,0223 ,0026 -o0177 " --_o_5

.201 58.321 _.C2 .12 ,1517 .022_" .00_ -.0236 .0031 -.0278 .... _'--Lr'[ i5-

.201 5B.322 4.02 .I _ ,155_ .0223 ,002_ -._250 _0037 _.0_67 6,_60

.201 5B._72 5.04 .I? .1566 .0213 .0003 -°0266 °0043 -.0_62 7._42

.20I 58._7q .00 .13 .]557 .0236 .00_0 -._t96 .O_t7 " _. 0003 ....... -_-+ _J _F-

BOO_ AXIS COEFFICIENTS

MBCH 0 BETA ALPHA CNF CAF CPM CRM C_N CSF _.

.?Of 58,221 -.01 ,12 .1528 ................,023_ .0044 -.CI07 .CC16 .00C0 . ,
.0038 .............20t 58.22I -1.01 ,13 .1527 .0233 ............. --_8Y83" ............ ;0512 .... °00_2
.0020

.20n 58.123 -2o01 °13 .152g .0232 .... --0172 " ;0001 .0111 t
--- " ....... .0002

.200 58.025 -3.01 .12 .1521 .0277 .0006 -.0161 ................. Eb2_---

.201 _B.22_ -6.01 .13 .1549 .0226 -.0010 _.01_9 .... -.O00Z ...... o03_1 .... I= ,

.200 58.126 -4.9_ .13" .1572 .02i_ " " -.00_ " -.0t38 ..... _.0007 .0_36 ..... _ ;
-.0196

,701 58,320 -.00 ,13 .1537 .0235 ,0043 ........... .0017- o0_ -

.2hl 58.320 .9q °13 .1542 .02_i ......... ;00_7 ....... _; 0_-- .0022 _

._01 _8.321 2.01 ,12 .152_ .0230 .00_4 -.0223 ,0026 _-01_-
-.0236

.20l 58.321 _°02 .12 .1517 .0226 .0042 ..... .C031 .... -;0218--
o201 58.322 A.O2 .17 .1554 °0220 .0020 -°0250 .0037 -.03_]

.201 5E.41_ .OC ,13 .1557 .0233 .00_0 -,0196 .0017 ..... _T._O0¢_ ....

riFT PFi II -_ _*_ 7 x lO F T TUNNELS _ _ NASA



(" •* _":_ " I_! .A S "* L * _" * 7 X [0 c T TUNNELS * * • NASA PRELIMINARY _ _
FT E"_ ¥ R S

C R n Ii o & r) nWNKR AOr:T) __ T 3 -- y _ T N T F R V A L _ T D E E L A S'S I F I E D e' 12

HICH S_'r:FD TUNNEl TEST 7BR RUN "_3 qe,LANCE 731 C912(}/67

STABILITY AXIS CC.EFFICIENT'_

We,CH o I_ET e, ALPHe, CL CD CPN CRP GYM CSF I.IE

.201 5_.673 -,01 .07 ,0131 ,0256 ,0251 ,0222 ,O0_ ...... 0 _ 033 ......... L 5 I_l

. 201 58 . _ 25 -- I . 02 * 02 . 0110 . 02 _ 7 . 025 _ . 0238 l . 0010 . 0131" .... L 4 _ _

,202 _B,'_?3 -2,0_ _.(32 ,0131 .0254 ,0242 °0250 .0005 o0221 .... Q _ "
,202 58,8?3 -3°{_3 ,02 ,0119 .024 _) ,0226 ,0260 ,ObOO '_,0302 ....._

.?e? 5B,_23 -4,02 ,07 .... 01_1 .0242 .0210 °0271 -°0005 -_393 ......_ _'L_-_[--

. 202 58 . ) ? 6 J 5 . 00 . O 2 l . 0162 . 023 _ . 0189 . 0282 J . 0-0 [ 0 ..... . 04_ I ..... . 6-_ - ,

.207 5B.821 -.02 .02 .0!09 . C25"7 .0253 ........ o _ 223 - "L_ 5 ...... _ _ .......... _-_

,2o2 5_, _.21 °(_B ,02 ,0115 ,0255 °0255 ,0211 20020 "--_': _5 tl ...... Q_ _2 ....

,202 58._21 1,99 ,02 ,01(_8 ,0251 °0246 ,0196 ,0025 --,_t47 ,_3___

.202 5R.827 3.01 .0'2 ,C123 .024P °0233 - 0182 " 0030 _" 02140 1 "498
.2C7 58,022 4,02 ,02 .0125 .0242 ,0216 -"016g ,0_36 --" 0_38 .... "E [ 5

.zoe _.9_ _..o2 .02 .oi_ .o2_2 .ozBB .ols_ _0o_ =.o_ - ._so

BODY _XIS COEFFICIENTS ..........

M_CH

201. _ 5_..623 -.01 .02 .0131 .e256 .... _n25i ...... .0222 . - -

202 '_8,'723 -2,02 ,'12 .0131 ,C254 .... " 021_ ...... "0250 ; 0_0O5 ;_2-_I .... I
202 _8.823 -3.03 .02 -011 a .0249 .02_6 ...... - 02 _ 0 ;_00 J-.... _ 0 _ ¢'2 .......

20_ 58.726. -_.00 .02 .0162 .D234 ..... .Ol_ ......... .028Z .... _-OO-l_-"_--- .-_O-_F_-_-

_02 5B.821 l.Oq .02 .0108 " ---OP__I " .02.r,6 --°01')6 ....... L _0 2 _ --'-- _ _ [ _ _
202 5R.822 3.01 .02 ,q123 .02,_8 .0233 =L0182 -- " 0030 ........... _QO 2 _ 0 .....
202 58,9P_? 4,02 ,02 ,0125 °0242 o0216 °0169 °003& ...... _,033_-

20 _ 58 . q 20 - . 02 . 02 . 0121 . 025 _ . 0255 . 0225 . 0015 ..... l ..... o 00 _ 9

*** 7YIO PT TUNNELS ##* NASA





• _ _ S _ _ _ _ 7 X 10 F T TUNNELS # • • _ A S A ._P RE_L I M I N A R Y _ _

_ R_.:U o- _ q _ W _-_R a O _ D A T 3 - v P I N T E R V A L S ) D E C L A S S I F I E D

HIGH S_FFD Ti_N_L TgST 78B RUN q_ . . BALANCE T31 D912C/67

STABILIT_ AXIS COEFFICIENTS ........ i

..... F

CSF
MACH 0 BETA ALPHA CI CD CP_ CRP .... C_ ........................

._01 58.3_ -1-gg .lO .1206 .0281 -.0003 ......-.0001

.2qI 58.1_5 -3.09 .I0 .1232 .0276 -.0015 " _.0153 ............ .037-2-- ...... _._63

• 201 58.1_6 -6.07 .10 -. .1208 .0269 -.0026 ........._.0141 .......:o0005 .... .0489 ...... _--_q_-

.200 58.0_9 -5.0_ .ln .1243 °0259 " -.0050 '_-_0130 -2.00T_ .......... ,0_I1 ....... g:?_- '
.201 5B._q -.06 .10 .12_4 .0285 .......002§- _201R4 -'--_'I'_'_ ...._0_-_- 6o261"-- "

.20l 58.5P8 .95 .I0 .1206 .0283 " .0030 -.0197 .bOil--- ........ -Lot-2F ........ 4;_51

.2_1 58.630 1.96 .10 .1202 .0280 £0030 _.0211 L00_V-- L0_-_[ - ....... _--i_._qf- .-_:":_

.20] 58,431 3.00 .ID .1207 o0273 " .0018 -2.0226 .00_ .... _.0_--'8-0 ....... _,_F'J[(_-- :_z
._qt _.4_2 3.g9 .10 .1203 .0265 .000Z - -_0239 _0(Y_j_ -- --.0_0- -_

.201 58.633 5.01 .10 .12_1 .0254 -.0019 -.0251 .00g_- -.0696 ..... %£_6-

._oz _eJ_e ......-.os ._0 ._oI .d284 " .00_6............_0ia3 :_0-_ii _ _ _0_0i /-_F

BOO_ AXIS COEFFICIENTS ...........

C)_- .... csF
RACH 0 BETA ALPHA CNF CAF CP_ ere ..........................

" " .... .oo2_ -.ozg_ ......... .Oo_ ....... --oo-(g
.20L 58.429 -.05 .IO .1214 .0283 ..........

._01 58.331 -1.99 .10 .1206 .027q ....... .0_0_3--- -._163 ...... _000_ ...... .0246 _i_!i_ i:_}_:i

.2oL ,e.Z,s -,.0, .,0 .z2,. .o,7, - -.od,, -.Oi,, ..... -.,oo-_ - :0,,----_...... i..:i,i.I

.201 5B.63D 1.q6 .I0 .1202 .027_ .... .0030 -.0211 ........... .00J-g- .... :._-_-1 - --

._ql 58.4_t 3.00 .10 .1207 .0271 .0018 " -.0224 - .0030 ..... -_I0--- " '
'.201 58.632 3.qq .tO oi203 " .0263 .... .0002 " - _.023_ .... .O03&-- - _b-_i_.

._nl 58.533 5.01 .10 .1231 ;0251 -.0019 -.0251 -- .00_2 ...... -.0[_ _....

.2nl 5_.52B -._5 .LO -.1201 " -20282 ..... =002_ -_0183 - - jOOl_ ..... .... .00(1 .....

.._ -........ . . ...........



x=* * N A _: _ _i _ 7 X I0 F I TUNNELS
NASA P R E t I ['_I M A R Y

_ ,c, OU o _. D I_ .VIxeN£- D A D E D AT 3 -'_ R i N T c R V B L S T DECLASSIFIED AFTER [ 2 ¥ R S.._

HIGH S°CFD TIJNNFI TEST 788 RUN 96 BALAN_._CE 731 0g/2C167
............ t

STABILITY AXIS Cf'EFFICIENTS

WACH o I_F'rA atP146 CL C0 CPN CRM £¥M " CSF --_ __--_L__l___ - : "

.201 58.22q -1.06 .C5 .0587 .0264 .0110 o00_2 " -.0003- - o0i_-8- ..... _2_ - ,E.201 58.27n -2.CR .05 .0587 .0261 .009_ .00_4 - _, ()00_ - °0289 Z.2_2

.201 58. 231 -3.07 .I_ .0574 .02_4 .0075 .0033 " ---_0-()_- -- .0_ 2.259

._r)I 58. _29 -4.08 .05 .... 0582 .0247 .006-t "_O_t_'7 ..... -.0019 .0539

.2nl 58. I ?5 - 6° C"t .05 - .05'97 .0235 . O0_S " .00_8 --o0_4 ...... .06& 8 Z._ ' " ,.

.200 5_. 130 .g5 ._5 .0592 .0262 _.0108 -.OOli--- .-0007 - --. _ CS_7 ......... Z_ !.2r)1 58.229 1.06 °C5 .05_2 o (3258 .0111 -L.-0-02-;F.... .()OIZ - _.022-"t ....... Z_-l-8-1[_

.20l '_8.230 3.00 .05 " " °0555 .0_5_ .ooq? " -.00_5 ...... LO01-8 - -_'_'0 ....... Z-_.ZO-2- i

.2of 6_. 232 4.00 .C _. .0563 .02_5 .00B3 z-.O0_8 .00_3 -.O&8"#-_ --'2_--

.201 5_. 2_3 5.01 .05 .o571 .0233 .006_ -. ()0_ ¢) " .00_-9 --.06 I_ _-_-t$7 - '

" .026_ ................................. ._.

BOOSt AXIS COEFFICIENTS ......

_CH C BET_ ALPHA CNF CAF CPM -_ CRY- .... CY_-.. _._lF__ _-_ ; ....

• 201 _8.525 -.O5 .05 .0594 .0262 .0109 ..... L_O_Yl " .£00i-- ...... _0--. .--_.
........... .0587

.201 5_.230 -2.08 ,05 .0587 .0260 - .0094 _ -- .0009 " _-_-_ _ ..... _;_:"_:;

-_,201- 58.529 -4.08 .o5. .o583 .o2_7 ..... .oo67 ...... L-0_:TT-- -----_;._(_l_ _r_-S'_----
.20 l-'58Li"-:_5 -'_.07 °05 .0597 .0235 .00_5 ....... ._0_58 .... _=.002_ .... _.-_. ¢8 --
.200 68.I3t3 ..... =.06 .05- " .0552 -- %0Z_2 ..... _,0II1 ......... ..-LITO_Z ;000I ........ _--0. _22 - ....

--E_O-- _._[3_ .... ;_- - .0_ .c'_g2 ......... _ ...... _0IB-8--: .... -.oozz .ooo_ .... -oOOS_ ii '_:". : " " _ .,:

.2Or 58.229 l.g6 .05 .0562 ,,-_n$7 :-01[I .......... -. O02T ........ -. 001_-- ..... :;02_T - _;,_;i: I.201 58.230 ?.00 .05 .0555 - .C2_2" " .009_ .... -:;OIY3_ ......... .00I_- ..... _--_,0_0 '; " "

.2,)t 58.237 4.00 .05 .0563 ....... .024_ .008_ ....... -. 00_8- .002_ - ._t_/---- !I " " :_-_

.201 58.233 5.01 .05 .0571 ..... .0_32 '- .00i54 - -LOO_J .......... .002_- ..... _.-Iff_l=T---- _t _'_' "- :

-:_-_-_e._o" -.o5 -.o5 .o58_ ....;o_v ......;_zt_o_-__-__.--.__O_o-oT_;....._--00o__ _o_ -_- _
......................................

........................

.... -........ T.--. _" " " "'""';--'Z--........... ---- -- -- • " \ " "

• -._'e. 7 X I0 F T TUNN-I_ [ S " • _-_ -



. . _ _',._,, . ..................
- . _ _ ._. _ o_ .... i_i _'C:.C_ .....

:.. --'_:_:.:...... -. . -._ .
. - .... .

" ** # 7 X 10 r: T T U N N FL S * * * NA S A



_ N____XIO FT TUNNEL_ _# NASA PRELIMINARY *_

_ n U p __ n _ W N _ R A D F _ A T 3 -- V P ! N T E R V A L S , O E C L _ S S I _ I E D A F T E R 1 Z Y R S

- : _-'- 0912Ct67
HICH SDFFD TUNNFL T_ST 78R RUN 08 BALANCE 731

STABILITY AXIS COEFFICIENTS

MACH o BFTA ALPHE EL CD CPM CRM C_M CSF " LI_ ""

.0015 i '

.20] s9.425 -.01 .C_ .0621 .0258 .0116 ....... =0006 o00i7 ........ 2=_-_-'---" :

._ql _q.?2_ -1.C6 .05 .C628 .02_6 .0110 .0027 .0000 .0145 2._5_---

.200 _.q_l -2.G6 ._6 ._657 .0254 .00_1 .0041 -°0005 .0277 -Z_-5_I

.2nl SB.?_q -3.06 .06 .0668 .0247 .0078 .0053 _=0010 .0393 ...... 2;_02----

.200 5e.073 -4°C7 .C6 .0647 .0240 .0061 .Oo&6 =_OOt5 .0501 .... Z._9_ ....

.201 5B.?73 -5.C7 .0_ " .063] .022g .0041 .0080 -%00_0 .0630 - 2o]_3 --

.201 _8.524 -.02 .05 .063i .025_ .........._Oti_- .00_6 ..... i-OqYO-_-...... iITO'_l ..........__
2 4_4q i.200 58. n_q .95 ._5 .0622 .0254 ._111 .DO03 .OOL1 .... --0099- '-_--_9-

._ol SB._T t.o_ .0_ .O&IB .0_0. .OZ09 -.000_ .00t_ " -.OZZ_ _ii.... Z.__---j-
2.567

.201 58.228 7.c8 .C5 .0677 .0244

.201 5B._n 3.9q .05 .0623 .0738 .0083 -.0035 o0026 .... _.0_6_ ...... Z_-24

.201 58.132 _.01 .05 .06_g .022E .006_ -.00_7 .0032- --.0595 .... Z.E_I

BODY _XIS COEFFICIENTS .....

CPM ....
MACH 0 _ETA ALPHA CNF C_F .... -" CBM "C_P .... E_

-- .0006
.201 58.k2_ -.0I .05 .0621 .0258 .0116 .0015 ........... .0_i?

__OI- 58.728 -1.C6 .05 .0628 .0255 ..... i0i10 ....... .0"'_-2_ ......... -_ ........... --_I -_-l_
.200 58.031 -_.06 .OF .06S7 .0253 .0091 .0_1_.. ._--.0005 " " .O2]T "

--.0010 •• 20I _8.22q -3.06 .0_ .0668 °02_i .o07e .0053 .............. 403_3 ....
-_200 _B.033 -_.07 .0_ .06_7 .073q- ;d_&i .... =b@&6......... _.b_ .......... ;b$Ci .....
.201 _8.Z33 -5.07- .0_ .0631 .02Z9 ...... .OOAI -- .00BO -.00Z_ ......_ _04_30- ...... " . "

..... .0016 :..2OI 5e.52_ -.OZ .05 ;063i- .0256 .O--tt4 ......... _ ..... ;0--021
-'_nO _8_62§ .95 - .05 ............0_22 _025-_ ..... ...... ._11 .0003 -- .O01I . --.0099 - -

.0109

.20i 58.228 2.g8 .05 .0627 .02_4 :0097 .... -,0023 ..... ,_d2I ....... -;_--

.201 58.230 3.g_ .05 .0623 .O?_Y - .0083 .... -.0035 " ;O0"Zb ...... -.0_4 ....

.2nl 58.177 5.01 .05 .0609 .0226 .006_ ..... --.004Y .... =(_YJ-2 ........ -L05_ .....

.201 58.128 -.Ol .06 .0647 .0256 ........ .0107 ...... i_i_..-0016 ....... :bO0-_ -.0_12I. "

_ _ _' 7 X 10 F T TUNNELS * =_ * N AS



- NASA P R E L I=M J** = N A _ & * • _ 7 X 10 F 3 T U _ N F L S . # . .............. N A R Y

_.. q _ _! P 4 - r_ C_.W _" G P _ D ED A T _ - V P T N T F R V A L S • D E C L A S S I F [ E O AFTER I Z "f R S

_- - -;._:__ o9/20/6t
• . . _ . --

t_XgH S°_Ft9 TUNNFt Tt:ST 78B RUN o_ _ALANCE 7_1 :"'-="_'_- ---

STABILIT'¢ AXIS Cf]EFFICIENTS ............. _: .-

MAf'H o BF'TA ALPHA CL C_ CPI,= CRM " CYM - CSF L--'_-T

-.202- sR._i8---e=_ .o6 .o6t:r _;o-240 -- .o_24 ..... _,0o-_ ....... .D0-0T--------_00-2_. --_ : .... I
.2.f)l '_8./+_'_- -I.C6 _ .('6 .0653 .02q-9 .01_1_2 .0033 -. .000_: ...... --_.1)1_(? .... _-'2-'_6_I-_- i
.201 58.??7 -2. C_7 .;06 .0651 .0_45 .0099 .0047 -. 0003 .... .0-_5 -_-- i "

.201 58.62"_ -3.C-? .C6 .065_ '-.0239 .0087 .00(51- .... -.0008 "- _0_-_ ....

o?01 58o624 -_°07"' .06 .C6"_7 .0231 " .0065 .00-71 ..... -.0_[-_- ....... -._OO -_LT"_ i. " ._ ]

.Z_o_t__.___ -s.o6 .c_ -- .oToz .o_2 .oo_ ._o_-- -.oote --;o-_-_ ---_t_-- , .i)_ " " "

.201 58.5_3 -.06; " -._6 oO632 o02--S-1....... L'O--I6_--............OD-_3........"-0007------_ -° "

.702 58.720 ._)6 .(_6 .0635 .0248 -" .Or20 . O0_}c)--- .001-2 - -*_ T_'i _ -Z'-_¢_

• .20Z 58 _"f21 1.(96 .05 .0618 L02_6 .0117- -. 000 _ .0018 " -. 0_ ........_ -_

.2n2 _B.??_ 3.00 .05 " " .062_ .02_'0 o0100 -.b-el6 .0023 -=_03_ - --'_--

.?02 _,B.-t 23 _..01 .05 .0626 .0233 .00<)3 -- _002_0 .0-0_9 -_,0_ =_ ..... --2_E_ST
._02 58.q?_- 5.01 .C_ .O&?? .0224 .0069 :-..00_1 ;_5 - _05"FO- -:-:......Z-_O

.2C,2 58.819 -.05 .eE .0652 .0249 .... .0120 ........._._02_ ..........--_0=] ....... _'0"_--"_ "--_. _-I_ -

BODY _XIS COEFFIEIENTS .... -......

M_KH 0 P.ETA ALPHA CNF C_F ..... cPM CRM " C_ ........ csF

.202 58.918 - _'.0_ .06 .061-/ - " .02_ - .0].2/4 -.0-022 ...... _O00"l _O_028 ...... .

:.201_ 58.227 -2;.07 .06 .06_1 .02_5 " o_-09_ ......... _'. _C-_ =/ .... _- _,_0031. ..... _L _'jz_ ......... " '-

-;20] " 5s.623 -3..n7 .o6 .o655 " .E,238 .oo87 --_O_;tl --;0oo8 _)i_----
3z_t ss.6z_ -_+.o_ .o6 ._;_ .....;_2_t ..... --o-o_....... .--O_/z -.ooz_ _0 _ .... •:: :_ .i>i_
.2or s__i -_5Lo6 .o6 .... _002=5 - ....... _o-0-0T- _002_--

- -;_-6t s_.-_ ....-.ois.....o6 .o632 ...... ;025t........_o-t-2_-.....
"_-2"(5_-- S_F._2(5 ..... ._6 ...... .0i5 .... .0635 .'02,4? i....... _ ..... i--;0009 -_01_['2- --.OO_l'
_207 58.'721 l ._6 .05 .061_ " " _-0-2_5 ...... .0t17 ..... :.--.O00_- ..... _0_8 --.02_D3
.202 F8.722 3.00 .05 . 0623 ..... *-0_-_+07- - _,O_iO0 ......... ,z-; O01F_ ..... .... -..-OLD23..... _-._'3q['_ .... --

;202-_8.922 5.01 .05 .06._7 ..... ;0223-- - O06g ....... z:_,oo_l --......... ._'_03_....... =_-[_STO-_ " . ....
.... -_."....................i_.o_.........:ooo_.........oo__z---

._.. ........... _: , .....
- . ....... _ ......... .J ".

........... _ ;:_ ......
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_ RDU D t. D OWNG D _ _ E_ AT 3--Y R I N TE RV A L _ _ D EC L A S S I F I E D AFTER 12 _R S

HIGH S_FFD TIINNF[ T__ST 788 RUN 100 BALANCE 731 C9/2C167

STABILIXY AXIS COEFFICIENTS

MACH _ RFTA ALPH_ C1 ED CPM CRM . _ EYM CSF " _ _i ....." LI__ .....

.2_1 5B.323 -.04 .06 .0647 .0244 .0121 .0-028 - .0-()09-- - -._I_--_6---_-_ -- ]

.200 58.027 -1.05 .C6 .0650 .0243 .0111 .OO_O .0003 %0142 " --_.-E_3

.?01 5R. 32_ -2.06 .e6 .0681 .0240 .0103 .OOSl -.0002 ._267- _ - 2.-_& I-- I

.201 58,226 -3.0? .C6 .0682 :0235 .OOBl .0066 _. 0007 -037_ ......... 2_ _-

.201 58o22R -4.06 -°_6 . . e,6B I .02?8 .0066 .007q -.0012 .047_ .........._@91

-.20i _8.1_1 -5.04 .C6 .0692 .0218 .0046 .0091 -.0017 .0_95 "_I"t2 '

.201 5fl.3P3 " ._,6 .C6 " .0636 ,, 0240 -,,0 117 o0016 .0013 - -- :.--. OTO-90-..... _ [

.201 58.6?2 l .c_6 ._06 .0668 .023.-/ .0107 - :,-0_01 .0019 - -_00 ............. 2-;_ - " : :

.201 5_,.4P_3 3.00 .e5' .0615 .0231 .0100- " -LOOII- .002_ ---L-03"2--2.... _
-. 002_, .OOZq -:; 0_1-32 ......2% 122

.20l 5_.42_ 3°q9 .c5 .06_zl .0225 °0087
-,003_ .0034 -.054-1_ ....... _._19

.201 5_. 5?4 5. Ol .05 .0641 .0212 ,0068
- " °0121 ...................°201 58.125 -.04 °06 .e&72 °0243 .......... : 0-0_ 9 .00-09 L_}_2_ ..........._r_3 -

BODY AXIS COEFFICIENTS ..........

.... ........ c',_ !M_c_ o _,__ _LPHA CNF CAF CPM CR|' ...... i.... _.L/C/_F

• 2Ol 5R.3P_ -•04 .OE •D647 ° 02/_3 -.0121 =_-028 ............ .0009 .00]9 I
200 - _.027 -1.05 •06 °0651 " -,,02#_'3- ........... .0111 .0040 .0003 °01_'2

............................. - .O00Z i ".2Ol _E._2,_ -2•06 •06 .0682 .0_') .0103 .00_ ........... _-Z_'F -_

.201 58.226 -3.07 .06 •0682 _;02:J_: .60B:i ............ ,_(JO-66 .... --. 0--007- ....... _3 _. .... -

°20t 5e.22_ -4.06 •06 o0681 ,;_22"_ ..... °0066 ..... _,b-O-f9 ....... --_:bOl2 ......... _8 " - I "
• 201 58.131 -5.0_ .06 . e6g2 " --:.0_",3.7.... ,00_,6 ...... .0691 ......... ::_'-:? .... _x_---- -: - . . " :,._
.201 5B.:a23 -.0_ .06 •0658 -,;024 2. L_].I--_ ........ .0029 ........ 2_-009 ....... _00-22 '

.2oI 51%323 ._6 ,o_ •e636 1 __-_- ........ : Wt-iT ...... :;_0-I &-- =VO-I _j--: ..... -.---_}-(F_. 0_7
..................... 7,_0_ ..... -_.o_o ..... i

.;_01 58.422 1°¢_6 .06 .O6_B .0237 .0107 .000 '1- ::
..... -.0011 -, . :..201 58.423 3.00 •05 .D615 .0230 .0100 ................ .002_ .......... _0. 03_ 2_- .... 7 .... : .

•_Ot " _8.57_ _.fl_ " - .o_ .o6_t .o2f2 ...... .006_ .... --.-o03_- .... :.o0_ .......... -._ ......
.2Ol 58.12'_ -°Oh- - - .Ok °t_672 102-42 ...... o0121 .... ;002_ ....... .0009 _- ...... %00-26

. . :". :,,._..L_,.,.:. -

" ..'7..L:,&_-=:_*- . . . . ---
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nP nile' % q p W I_ r:- R _ C E n S "r _- Y R T N _ F_ R V A L q , D E C L A S E I F I E O AFTER 12 _f R S

.0. BALANCE 73I 0g120167HIGH SoEFD TUNNEL TPST 788 RUN • I ...................

STABILITY AXIS COEFFICIENTS ..........

MAtH n RFTAALPH_ EL CO CPM CRM CYM csF .... Li_-

.2oi 5BJi25 ....-.04 .06 .o706 .o242 .DIS? " .ooz8 .b_-i_....... _O_--- - z._IZ

.200 58.C77 -1.0q, .06 .0715 .024_ .0116 .0041 .0004 .Of2t .... 2.@43
- " °0230.SOD 57._30 -2.05 .07 .0748 .0241 .0101 .0054 -.0001 ........ 3.105 .....

. .033g 15_ .......Snn _v.g?l -3._5 .06 .0_44 .0236 .0C87 0066 -.0006 ................ _-
• --.DO11 .046Z.200 57.6_6 -_.0_ .07 .07_7 .0230 .O06B .DOTS .................. _.sg_

.200 57.63_ -5.02 ._7 .077B .0220 .0052 .0089 --.O_t6 . LO_ .......... 3._36
.0031.200 57.v?0 -.04 .C6 .07?3 .0242 _0119 ............ ._rl- ............ _oo_----_"2_ "_-_';-

.200 57.q27 .q6 .06 .070_ .0240 .0121 .0016 .OOt5 ....--.O_q6....... 2-_30 !

.200 57.829 I.g8 .06 .06gB .0236 .0117 .0004 .0020 '--.0205 ........ _

.?o0 57.q?q 3.00 .06 .06ql .022g .0108 _.OOOq .00_5 L.0321 ....... 3.0Z_

.200 57.g29 4.00 .C_ .0675 .0220 .OOgl _._020 .0030 °_042I -- __6
.0064 -.00_2 .0036 _.0_2 3.2_.200 _7;q30 5.01 .06 .0683 .0209

.0030 .......200 57._27 -.05 .CE .0720 .0241 .01[q ............._.......:OdtO .o01_ 2:_--_-_

BODY AXlE COEFFICIENTS ...........

M_CH 0 BETA ALPHA ENF CAF " CPM ...... CRM.... CY_.............. CSF ._

.0028.20! 58.125 -.06 .06 .07C6 .0242 .0127 ........ .OOlO ....... L06{2
.200 _8. 027 ..... _I.0_ .06 .0716 .... .02_2 ..... .0116 ....... 3 00-_-I ........ ;0-00--'_............... .'01-_[-
.200 57.830 --2.05 .07 .074P .-0Z60 .0101 .00_4 " --.cool ........ _02_0 ...... -. - - -
.2qo 57.B31 -3.05 .06 .074_ ._5 .0087 ..............................." .0066 ........ -.0006 ........ ;03_9 --

.0230 ......................200 57.6_ -4.05 .0.7 .0757 ............. .0068 .0078 ._ -.tOll .06_2 - -
- .0052 . _.200 57._35 -5.02 .07 .077B " .0219 ................. _0-089-- -.0016 .05_3

.0031.200 57.730 -.04 .06 .0723 .0241 .Oft9 ..............._ .. .00 [l-" ...... %06_--
......... .023g .0016.200 57.927 .q6 .06 .C703 ............. .0_I .......... o00-_i_ -.00¶6

i .0117 :,".?00 57.829 1.98 .06 .06qB .0735 ........... ._04-- .OOZO -.02C5

.700 57.B2q _.00 .06 .06q2 .0228 .0_08" " ,_Ob-o_-- ..... .OO2S ......... _-LO_]----

.200 57.q29 4.00 .06 °0675 .02t9- " " .0091 :.Ob2--O ....... .0030 ...... :;b_--- "

.200 5_.930 5.01 .06 .0683 .02-0_ .0064 -.0032 ...... .0036 =_0__2 -- "-/

.200 57.927 ..-_i.05 -..06 ..... _9720 .... _C26.!..- "011_ ...... ;p039.I .......i .0016 .............. .001--_ ......

" . ; " ,._:",,c • ,½ ::_._-,.f,..:.
..... . - .......

'...-__:_.:.:::-: .......i..iil._/_ _ :
.... __T_::_.% :..,,.:_::_:........
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x_ _ e N r, (: _ C 7 X I0 F T T U N N E L S # # * N A S A P R E L I _ I N A R Y ) )

_ Q rllo _ F) (_g N G R " D c D 3 - Y R I N" r R VA LS , D E C L _ SSIF IF_ _ E T E R 12 Y R S

HIGH SOFFD Tt_NEL TE_l 788 RUN 107 BALANCE 731 ......... 09/2_167. - _

STABILIIY AXI_ COEFFICIENTS

MACH " BFTA _LPH_ CL CD CPN CRM CYN CSF L/_ ......

.201 SR.I A7 =.01 -.6_ 1.60Bg .3066 =.1651 .0006 --o001_ ooog6 5.267

._00 57.R56 -.01 .30 1._g56 ._169 -o1686 .0006 -.001_ .00§0 ..... 5.3_1 ............
--.0010 .0070 " 51_ .........?0_ _7.q=O -._I 1.44 1.776q .3316 -.ITl6 .0008

.?OR _7._4 .06 2.37 1.67_? .3324 -.167_ .0226 °0026 -.0662 m_O_ ........

• .201 5_.21_ .00 _.2_ 1.5876 .3268 -.1628 00_0 -.0000 -.0031 ..... _._ _ ....
._I _Q.I?_ -.00 4.33 l._q_8 .3340 -_1605 -_0_I -°O0_I-- ,0_0 -.....

.201 S_._] -.OR _.32 1.6231 ._426 -.1_9T .0021 -.0003 .001_- -6L7_I " i

.2OR 58. C78 -.el 6.36 I._380 .3_83 -.1581 .0012 -.0002 .0030 ..... _;703

.2RI 5_.I40 -.01 7.42 1.6q05 .3603- -.161_ .0074 --.0003 .O02T ........ 4;_2 ....

.2nO 5_.045 -.01 _._8 1.7751 ._801 -.171T .0030 -.0004 '- .0025 ........6;6T0

.2RO 57._6 -.01 q._l 1.8062 .3916 -.1755 .00#2 -.OOIO .0039 .... _;60_
.201 5B.?_O -.01 IR._2 I.P270 .41n4 -.1863 .0021 _.0005- .O(F_ .... "--_._52

.201 5_.1C1 -.0_ 11.37 t._815 .6733 -.206g -.R508 .0059 o0163 3.342

.200 5_.6=_ -.01 1o_4 1.7711 .3306 -.1711 .0007 -.0011 .0076 5.35T

B_O_ AXIS CRFFFICIENTS

MACH O BFTA ALPHA CNF C _F CPM CR_ C_M ........ CSF ....

.?RR _7.652 -.01 1._4 1.7726 .2851 -.i704 -_-0_10 ..... _LC010 ........... .0_ .....
_2-R'i 58.167 -.el .... -.6_ ..... I.-6_18 ....... .3_-_'-- ....... _-[651 ..... ---_.'00_'- -.001_ _._-
.20R 57.856 -.01 .3R l. Ag_O - °3056 ..... -.I686 .0006 .......... _°OOl_ .......... ._0 --

.286g --.0010.200 5T.q_O -.01 - 1.6_ ' 1.7807 ............. --.i716 ..... .0009 .............. o_7_
....... -.16_6._0 57.8_ .06 2.37 1.682_ .2630 ............. .0225 ....... .0033 ...... --._2-

.201 58.21_ .00 3.29 1.6002 .... ;2353 -.1628 .... .0060 ......... .0002 --o00_i-- ....

.201 58.126 -.00 4.33 1.6128 .212g " -.1605 .0021 .......z _000 - ,0_}0--

.201 fiP.2_I ..... L.O0 5.32 1.6441 ........ _-1906 T.... c_1_97 ........ ._02_ ............ _0_ ........ ;I}=Ol"_ -.... C '

.?On _R.038 -.01 6.3E 1.6626 .1651 -.1581 .O01Z ;.DIDO0 ...... .00_0- . .-
201 58.160 -.01 7.62 1.71R7 .13_6 -.1614 .0024 .CO00 .O0_l <_.<
.200 58.045 -.01 8._8 1.8072 .11_7 -.1717 .0030 .0000 °0025
.200 57-R_6 -.01 g.51 1.8393 .C_B -.1_55 ._63 -.CO_ .003_

.201 5B._PO -.01 lO.52 1.8661 .0707 -.1863 .0022 -.0001 .00_6

.70{ 58.1C1 -.R1 11.37 1.6387 .1532 ..... -.2069 - -c.0510 .... --_00_ ......... _01_3 ---

.200 _7.657 -.01 1._4 I._768 .2862 -o1711 ,0007 --o0011 .C0_4

:"- I Ill . _ L * # _ 7 X I0 F T TUNNFLS • # _,,-N A L ---



i _ NA_A__# 7X10 _T TUNNPLS _*_ N_SA PREL. I,_I NARV _

C R C II _ 4 O C W N ¢ _ a _ = q _A T __ y o 1N TFRVA t<, 0 E C L a S _ I F I E 0 _ F T E R 1 2 _ R S

_ _-_ _" -
._ :_, \,_ , .... Cg12C167

_IGH _E_O",_NFL T_ST 788 _UN 103 BALANCE 731

STABILITY AXIS CCE;FI<I_NTS

MACH O BETA ALPHA EL CD CPM CR_ CYM CSF L/D

.201 58.39 R -.Of 1.39 [.6395 ._m01 .0560 .0013 -.0_28 .0_29 ......... _E_

.20_ 5_.6_4 -.C1 -E._7 1.0_35 .2780 -.08_ .0003 --.OOI_ -.0069 _.I_ ......

.201 5B._7 --.01 -6.91 1.2117 .?q6O --.075_ -LOO04 --.0007 .0066 -_.O_ ........

.201 _8.?_6 -.01 -2.7_ 1.3669 .31_7 -.0_77 .0015 -.00_4 .0173 _-_

.201 5_.C_9 -.01 -.71 . 1.50_8 .3346 .0124 °0004 -o0015 .0098 -_L_95 . --_

._00 57.940 -.0] I._I - 1.6_16 .5502 .0558 .0011 -.0_29 .0138 -_,e_] -

.201 58.Ce0 .04 2.3" 1.5867 ._500 .0568 .Olq6 _iO(_q - --_.025_ ----Wi_ ..........

.2n1 58.167 .06 _.3q 1.5981 ._563 .0606 .0261 --.0004 --.0395 .... 4o_

.201 58.1_5 --.00 &._4 1.4955 ._40_ .0881 .OOZ5 -°0002 -.0006 4.38_

°201 5S.C_? -._0 _.3_' 1.515_ .3_"2 .0_5 .0022 -.gO02 -o00_I " 4°353

.20_ 5_.IS6 --.00 6.3_ 1.5300 .3528 .I01_ o'0017 -.0003 °00_ 4._36

.20] 58.?@9 -.00 7.42 1.5691 ._07 .10_6 .OeZ9 -°000_ o0028 _.333

.201 58.3_3 -.01 8.68 1.6539 .3810 .I0_8 ._2 -°0007 iO_| _.34[-

.200. _7.9C0 -.00 9.=_ 1.68_5 ._894 .1072 .OO&8 -°0013 .0037 4.323

.200 _7.9C9 -.01 10.=9- 1.6929 .3958 .1091 .0025 -.O00B .0046 6.277

.20, 57.816 .01 II._E 1.5140 .46@_ -.0560 .0519 .0009 -o0415 3.233

.201 58.%3q -.01 I._I 1.6_00 ._504 .0558 _ .0016 -.0028 .0148 4.681

BODY AXIS COEFFICIENTS

.?01 _8._ -.01 1.3q 1.6436 _101 .0_60 _l_ ....... _._028 --.0129
_202 5_:&_ -.0i" -6.9? 1;0000 ._02_ ........ =:_8_ ......... _O"O0-"2--'-----_OII ........... .O-O_ "
.201 '58.2_7 -.01 -4,91 1. t7_4 .39_4 -._?$4 --.000_ -- -._007 LOOE_

._00 _7.9_C -.01 |.41 1.6457 ._099. .0558 '.0_[_ ...... -°C029 - .01_ "

.201 58.060 .0_ 2._8 1o5961 .28_0 .05_8 .0196 --°0003 - -o02_ =.

.201 5B.167 .06 3°3_ 1.612_ ._6_5 o0606 .............-0_ F61- .... _ ..........---o_5 _ ....

.201 58.1_5 -.00 _.34 1.5136 .2269 .OB81 .0025 -.CO00 " -_00{4

.201 58.082 -.00 5._3 1.5377 .2061 .0e45 .0C22 .O00O -.00£I
_01 _8.1FE -.00 6.35 1.55K9 .1818 .1016 .0017 --°0001 o00]3

.?01 5P.?_9 -.00 7.&2 1.5_77 .1564 .I0_6 .0029 -.0002 .0028

.201 58.3S3 -.qi 8.48 1.6878 °1334 .lOZP °0032 -°0002 .0031

.200 57.9CC -._0 q.52 1.720_ .I064 .I072 .00_9 -.0006 " .OC_]

.200 _7.WCS -.01 10.5_ 1.7322 .0807 .I091 .0C26 -.C003 .0046

.700 57.816 .01 11.36 1.5717 .1619 _.0560 °0508 °0105 -°0_]5

.701 _8.239 -.01 1.41 1.6462 ._100 .0558 .0015 -.@028 o0148

:_ , ¢ 7 X lO F T TUNNELS * # # NASA
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(a) Three-view sketch.

Figure l.- Geometric characteristics of model configuration.

All dimensions are in inches unless specified otherwise.



(b) Details of elevator control. H. L. means hinge line. K. P. means hinge point.

Figure i.- Continued. ---_:._



(c) Details of Wing flap system. H. L means hinge line. H. P. means hinge point.

Figure 1.- Continued. _-_£ ............. .
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(d) Model component designations.

Figure i.- Continued. '---...-,,-....................
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Figure 3.- Variation of test Reynolds number, based on mean aerodynamic chord_ !_ith Math" "';-,' _:'ii:
number for the temperature extremes. " ' ' " ' ' _'_'"
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(b) M = 0.40

Figure 4.- Continued.
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(d) M = 0.70
Figure 4.- OoncZuded.
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Figure 5_- Longitudinal stability and control characteristics of the basic configuration, _o
Stores on; bh = O, bn = O, bf = Oo _
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(a) M = 0.20

FJglme 7L- Effect of model components on longitudinal stability ¢haracteristics,
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Summary of the longitudinal stability and control characteristics.
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Figure-14.-l._crementaldrag coefficientat (L/D)max due to l_stores)as a function of Mach number.
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Figure l_.- Variation of drag at zero lift with Mach number.
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Figure 18.- Comparison of measured and calculated drag characteristics for the basic configuration.
Stores off.
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Figure 18,- Concluded. _A
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Figure 19,, Concluded,
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