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SUBSONIC WIND-TUNNEL INVESTIGATION
OF THE PROPOSED NORTHROP SPECIALIZED
CLOSE AIR SUPPORT (A-X) ATRPLANE 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 T-
by 10-Foot Tunnel. The results indicate that the configuration should provide
adequate longitudinal stability and control (except possibly in the high-1ift
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 directionally stable at the near zero angle-of-attack test
condition as a result of the 250 dihedral in the horizontal tail.

INTRODUCTION

At the request 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 aerodynamic 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 T7- by 10-Foot High-Speed Wind Tunnel ‘at Mach numbers from 0.20 to
0.70 corresponding to a Reynolds number (per foot) range of 1.35 x 106 o 3.65
X 106_ 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 exis system for the lateral snd directional characteristics. In
addition, a tabulation of the test results Utilizing both axis systems is
presented in Table IV. The moments are referenced to a center-of-gravity
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location at 30 percent of the mean aerodynamﬁc chord. The symbols are

defined as follows:
A

3

aspect ratio, b2/S

wing spen, 58.705 inches

chord

wing mean aerodynamic  chord, 10 inches’

Axial force

axial force coefficient, 5
a

drag coefficient,

Drag
qo

drag coefficient at zero 1ift

1ift coefficient, Lift
as
lift-curve slope

Rolling moment
qsb
Pitching moment
gsSé

rolling-moment coefficient,

pitching-moment coefficient,

static margin

elevator effectiveness parsmeter, dCpy /3B 8t CL =0

Yawing moment
asSb

Side force

qs

yvawing-moment coefficient,

side force coefficient,

Mach number

free-stream-dynaﬁic pressure, pounds per squére foot
Reynolds number

wing area, 4.0 sq ft

angle of attack relatlve to fuselage reference line,
degrees

angle of S1desllp relative to plane of symmetry,
degrees, positive, nose left

alleron deflection angle, degrees, positive, left
trailling edge down

- UNECE



¢ s elevator angle, degrees, positive when trailing edge
down
Op wing flap deflection angle, degrees, positive when

trailing edge down

H ' : - hdrizontal—tail Plane incidence angle, degrees,
rositive when trailing edge down
6n 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-117 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 1. Detailed geometric characteristics of +the model are presented
in Table I. Note that the ventrally located vertical stabilizer (shown
dashed in figure 1) 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 T~ by 10-Foot High-Speed Wind Tunnel are shown in figure 2.

The Langley T7- by 10-Foot High-Speed Tunnel .is an atmospheric, closed
circuit wind tunnel with a so0lid wall test section. The average test

conditions areiﬁﬁ%@%?j&%ﬁ%fg?é&igowing table:



M Average Dynamic Average
Stagnation Temperature Pressure, PSF "~ R/Ft
.201 5. 3 58.7 1.35 x 102
402 87. 5 215.5 2.50.x 106
.60k 97.8° o holy h 3.35 x 10,
.656 107. Oo 482.2 3.45 x 106
708 105.5 533.9 3.65 x 10

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 0.10 inch wide
transition strip of No. 80 Carborundum grains Was placed 1.00 inches behind
the leading edge of all model components. (See reference l. )

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 stlng ‘
aperture. The balance axial force, normal force and pitching moment were
adjusted to a condition of frée-stream static pressure 1n the balance
cavity.

From a comparison of data obtained from upright and inverted model
tests, it was determined that an insignificant flow misalignment angle
existed in the region of the High- Speed 7= by 10-Foot Tunnel occupiled by the -
model. No corrections were therefore applled to the angles of attack or
sideslip for flow mlsallgnment.

Jet boundary and blockage corrections.calculated by the methods of

references 2 and 3, respectively, have been applied to the data.

ACCURACY

The accuracy of the individual measured quantities, based on balance
calibration and repeatablllty of data, is estimated to be within the follow1ng

limits. UNCLASSIFIED
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Cp = ¥ .0003 Cy = ¥ .010
cy =% .0003 - Cp =% .005
Cp = & .000k Cy = ¥ .001k4
@ =% .05 B =% .05
M =% .00l

PRESENTATION OF RESULTS

Table III presents a test log for the data obtained in the
7- by 10-Foot Wind Tunnel. The tabulated results are presented

The figure content is outlined in the following table:

Longitudinal. Characteristics

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

stores installed. . « + &+ o o o o o o o o o o

Effect of all moving horizontal tail on stability

Effect of configuration components. . . « + « &
Characteristics of proposed high-1ift system. .
Summary characteristice . « « ¢« o o o o &« o« « &

Lateral-Directional Characteristics

Effect of alleron deflection. « « "« « & « ¢ « &
Effect of asymmetric store loading. . « « . . .

SUMMARY OF RESULTS

The data presented herein do not include power effects.

ten

and

control

.

.

Langley
in Table IV.

Figure

Due to 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.

are approprlate, however.




Longitudinal Characteristics

The basic longitudinal data for the complete airplane configuration
without stores (figure h) indicate a linear moment variation. over the
- linear 1ift range. At the lower Mach numbers where the angle-of-attack
 range was sufficiently high to encounter flow separation on the wing
(or loss of 1ift), an accompenying 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 1ift range with an incremental elevator deflection of less than
50. The control effectiveness parameter Cm6 and static margin 'CmC is

€ L

summarized with Mach number in figure 12 for the clean configuration and with ten
stores installed. In general, only minor effects of either Mach number or
s8tore installation on Cm6 are indicated. The addition of the ten -

e ' ‘

stores 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 18 .shown in
figures 8 to 11. Significant increments in 1ift 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
& 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 L1ift coefficient.

The drag characteristics of the configuration are summarized in figure
13 as trimmed drag polars for the clean configuration aend 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 stere size on the
wing store interference. Incremental store drag (fig.l3) is a function 'of 1lift
coefficient with higher drag at lower 1ift (within the range of the data). The
variation in the incremental drag coefficient with Mach number taken at L/Dmax
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 1lift
coefficients near zero. These store drag increments are indicative of the ’
store interference effects but it should be pointed out that these increments
are not applicable over the 1ift range due to the offset in the drag polar that
results from store installation. : . : o . v

UNCLASSIEIER)
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Estimations of the longitudinal aerodynamic characteristics of this
configuration have been made, and are compared with experiment in figures 4
17 and 18. The computed lift-curve slope and ACp, is that of the wing

alone calculated by the method presented in reference 5. The planform used
in the computation of static margin (reference 6) was assumed to0 be the

: Combined planform of the wing and fuselage. The angle of atfack for zero

+ Lift was calculated by the method presented in reference 5.

The estimated Qo and C presented in figure 17 are seen to agree
reasonably well with experiment. The calculated static margin is about .0OL
¢ low for the configuration with the horizontal tail on at M = 0.20. Also
compared are computed and estimated values of ACmO as a function of Mach

number. The experimental ACmO is obtained by subtracting the momenﬁ‘due to

the fuselage from the moment of the wing fuselage (figure 7) at the angle of
attack for zero 1lift 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 transfer of the experimental data to the.
vertical plane of the mean aerodynamic chord was performed. The experimental
drag increment due to the wing was used to transfer the moment vertically by
.08 ¢ down to 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 at 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 asbove .20 were greater than
20,000. As indicated by reference 9, leading-edge suction valies of 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 1ift values corresponding to
95-percent suction were used to estimate. the model drag variation with 1ift
coefficient. :

In genéral, the estimate of the drag coefficients for the configurstions
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 18. to be located on the underside of the
airplane, was omitted from the model tested in order to accommodate the
support sting. Therefore the lateral-directional tesgts of this configuration

wer%_mgQQ,op; to assess the effects of sideslip on roll control effectiveness
andﬁﬁﬂ%&éfﬂQ4“wif}ww§@mmetric store loading on the lateral-directional character-
istics. ' ' :
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In general, the ailleron effectiveness (figures 19 and 20) was unaffected
by sideslip for the configuration either with or without stores. Removing
the stores from the left wing (figure 20) results in a slight positive -
inerement in rolling moment and a slight positive increment in yawing moment,
as would be expected from qualitative consideration of the 1ift and drag
interference effects but does not suggest any significant control problems. .

CONCLUDING REMARKS

A subsonic wind-tunnel investigation of an unpowered".lo5h-scale model of
the proposed Northrop A-X airplane has been made in the Ldngley High~Speed 7~
by 10-Foot Tunnel. The results indicate that the configuration should provide
adequate longlitudinal stability and control (except possibly in the high-1ift
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 1s 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.to
directional stebility 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.

1k
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MODEL GEOMETRY

Component

Area, sq. ft.

Reference
Wetted

Span, in.
Root chord, in.

Tip chord, in.

-Aspect ratio

Mean geometric chord, in.

Leading edge sweepback angle, deg
Incidence, deg

Dihedral angle, deg

Airfoil section

Fuselage

Wetted area, sq. ft.

Length, in.

Horizontal Tail (VEE-TAIL)

Area, sq. ft.
Wetted area, sq. ft
Span, in.

Aspect ratig

Leading edge swe§#ﬁ§§SEﬁ¢g£3 deg

SSIEIER

TABLE I

~Model Scale

4.0
8.202

58,705
12247
7.348
6.0
10.00
3.8
1

3

644115 with 250
mean camber line,

7.415
55,655

«937
1.888

23.28

13.20



«
Sy ("\
*z; %)

Root chord, in.

Tip chord, in.

Incidence, deg (can be varied)
Dihedfal angle, deg

Airfoii section

Vertical Tail (VENTRAL TAIL)

Omitted to .accommodate éting

Landing Gear Pod

Wetted area, sq. ft. (each)
Length, in.

Width, in.

7.728
3.680

250

6L4A012

.1951
10.64
1.660



TABLE IT - MODEL~AIRPIANE COMPARISON

Horizontal Tail

Aépect ratio
Sweep of .25 ¢ line
Area

‘Tail volume coefficient

M-117 Stores

Diameter

‘Length

: Model
(Full Scale Dimensions)

4.00'E
8.5
84.42 £t

. 42

Model

1&,01
76.18

Proposed Airpiane

4.63
6.0
104.5 £t

.53

Actual
16.1 inches

84.0 inches
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TABLE III - WIND-TUNNEL TEST PROGRAM
FOR THE .1054-SCALE NORTHROP A-X MODEL

IN THE LANGLEY HIGH-SPEED T7- BY 10-FOOT TUNNEL

SYMBOLS

wing

fuselage
horizontal tail
engine dﬁcts
gear pods
pylons

stores

aileron deflection angle, degrees, p031t1ve, left
tralllng edge down

elevator angle, degrees, positive when tralllng edge
down

wing flap deflection angle, degrees,'pbsitive when
trailing edge down

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

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



TABILE III - CONTINUED

MACH be 51 S2 S3 S, S5
RUX | CONFIGURATION NO a R L sy bp L R 3 R L R L R L 'R COMMENTS
6 FWHDGP .2 |RANGH 0 0 0 0 OFF | OFF | OFF |OFF| OFF| OFF | OFF | OFF | OFF | OFF | Model
7 FWHDGP o ' Upright
8 FWHDGP .6
9 FWHDGP .65
10 FWHDGP 7
11 _FWHDGP .2 0 0 |-5
12 FWHDGP oh
13 FWHDGP .6
14 FWHDGP .65
15 FWHDGP .7
16 FWHDGP .2 OFF OFF | OFF
17 FWHDGP oh i
18 TWHDGP, .6
19 _ FWHDGP i
20 FUHEDGP .2 -5 -5 0
% FWHDGP é | i
_FWHDGP . I
23 FWHDGP .7 6
2/, FWHDCP L2 -1.583 F1.717] 0
ég FWHDGP %
FWHDGP .
27 FWHDGP 7 —+ —t
28 FWHDGP 2 -1.583 [-1.717 ON|] ON] ON | ON| ON| ON| OoN| ON| ON] ON
29 FWHDGP by ~ ;
30 FWHDGP 6
31 FWEDGP .7 \ \ L LI [ 1
32 FWHDGP L2 1.334,11.450] © ON] ON| ON | ON| ON| ON| ON| ON| ON | ON
33 FWADGP o : .
34 FEEDGP .6
35 FWHDGP .7 [ v v | ] 1 v [ ]
36 FWHDGP W2 1.334 | 1.450] © OFF | OFF | OFF |OFF| OFF| OFF | OFF | OFF | OFF | OFF
37 FWHDGP oy ; i
~ 38 FWHDGP .6 Hi HE
39 FWHDGP i Y _ 1 (] [ ] [ ] ]
40  FWHEDGP .2 0 0 0o ON| ON|] oN | ON| ON| oN|oN ON|] ON | ON
g _EWHDGP Zé I - ; i
GP .
_Zr__%ep 7 1T ¥ AR IR NN |




'TABLE III - CONTINUED

T VAGH S1 Sy S >
RUN | CONFIGURATION| NO a B L |8, |on|ode L R L | R L R LR} L R COMMENTS
4d FWHDGP .2 |IRANGE| O ojo 010 OFF | OFF | OFF | OFF ] OFF | OFF ]| OFF | OFF | OFF | OFF Model
45 FWHDGP A ' - | Uprigh® |
46 FWHDGP I .6
47 FWHDGP .7 [ [
L8 FWHDGP .2 ON| ON.
49 FWHDGP A
50 FWHDGP .6
51 FWHDGP .7 [ \
52 FWHDGP .2 ON| ON
53 FWHDGP ol -
54 FWHDGP .6
55 FWHDGP .7 (]
56 FWHDGP .2 ON | ON
57 FWHDGP A
58 FWHDGP 6
59 FWHDGP 7 ] (]
60 FWHOGP .2 ON | ON
61 FWHDGP - ol .
62 FWHDGP 6
63 FWHDGP .7 [ [ ] [ [ L 1
[ FWHDG .2 OFF | OFF |OFF | OFF | OFF | OFF |COFF | OFF | OFF | OFF
65 FWHDG ol :
66 FWHDG 6
67 FWHDG 7
68 FWHD 2
69 FWHD oL
70 FWHD. .6
7 FWED - .7
72 FWH 2
73 FWH A
T FWH 6
75 _FWH 7
76 F_ .2
i F_ A
78 F .6
:8a F R ]
- 80 .. FWHDGP .2 :
3T TWHDGD o \ [] (] e P;:_ted
LIEEK \ [ \ UK [ [ T
. - haud




TABLE IIT - CONCIUDED

MACH _ % S1 S M 85 S4 S5
RUN | CONFIGURATION| NO a g R L| oyl opldef 8] LR L R L R L R L R COMMENT
82 FWHDGP .6 [RANGE| O 0 0 |0 0 | 0| O |OFF| OFF| OFF | OFF |OFF |OFF| OFF | OFF | OFF |OFF Model
g3 FWHDGP .7 (K] [ i [] (] L] [] i (I Inverted
A FWHDGP .20 30045 ON|] on] on| on| ow| on] onl onl oN| oN | Model
85 FWHDGP [ OFF| OFF| OFF | OFF | OFF | OFF| OFF{ OFF| OFF { OFF | Upricht
26 FWHDGP =5 =5 [
87 FWHDGP OFF OFF (B
88 FWHDGP 0. 0 30 O
89 TWHDGP 2,0
90 FWHDGP .60 L [
o1 FWHDGP .20 |~ 0 o0 0 0
92 TWHDGP .20 15
93 FWHDGP -20 +15 1 1 [ ) [ HIEERE | v ]y
9 FWHDGP .20 15 6] ON[ ON| ON1| ON] ONT ONT ON N
95 FWHDGP .20 L1 5 :
06 TWHDGP .20 0] ¥
57 TWEDGD .20 0 L
98 FWHDGP , 20 OFF
99 FWEDGP .20 OFF '’
100 FWEDGP .20 OFF ¥
101 FWHDGP .20 1 [ [ (] 1] T OFF | 1§
102 FWHDGP .20 {RANGE] O ¢ L 45 i OFF OFF O | OFF
103 FWHDGP 201 ¢ 1] -20 -20 | v vl it vt [ ] [ v Ty




HIGH

MACH

201
.201
-202
<202
201
»202
«202
<202
.201
201
201
«202
.202
201
201
199
+199
-199
.198
198
202

MACH

201
201
.202
=202
.201
«202
202
202
201
201
201
202
202
«201
201
«199
-199
.199
.198
.198
.202

SPEED If

Q

58.916
58.626
59.218
59.216
59.017
59.115
59.311
59.310
58.913
58.813
58.714
59.207
59.108
58.812
58.912
57.431
57.632
57.838
57,354
57.074
59.508

58.916
58.626
59.218
59.216
59.017
59.115
59.311
59,310
58,913
58.813
58.7T14
59,207
59.108
58.812
58.912
57.431
57.632
57.838
57.354
57.074
59.508

DOWNGRADED

&1 £SSIF

[0S SN

BETA

-.00
-.00
-.00
-.00
-.00
-.00
-.01
~-.01
-.01
-.01
-.01
-.01
-.01
-.01
-.01
-.01
-.01
-.01
-.01
-.01
-.01

BETA

-<00
-.00
—«00
-.00
—.00
-00
—.01
-.01
T-01
+4.01
—.01
—+01
-.01
—-.01
~e01
-.01
-.01
—.01
-.01
—.01
-.01

ALPHA

«05
-5.19
—4. 14
—~3. 10

-2.06

~1.00
.05
1.10
2.18
3.26
4.33
5.42
6. 50
7.58
8.65
9.69
10.80
11.82
12.89
13.92
.10

ALPHA

<05
-5.19
~4.14
=3.10
-2.06
-1.00
«05
l.10
2.18
3.26
4.33
5.42
6.50
7.58
8.65
9.69
10.80
11.82
12.89
13.92
-10

o

cL .

.0655
-.3893
~e2931
-.2054
—.1140
—.0254
“.0673
.1592
.2517
-3438
<4352
.5273
.6182
.7017
.T732
8527
.9279
".9816
1.0364
1.0899
-0671L

AT 3-YR

7X10 F T TUNNELS * % ¥

RUN 6

INTERVALS.

BALANCE 731

STABILITY AXIS COEFFICIENTS

co CcPM

.0217 .0187
0342 +«0590
- 0293 <0495
» 0258 «0420
<0234 «0337
-0221 .0257
+0219 .0183
«0225 -0104
0241 .0032
.0269 -.0037
0309 -.0114
«0357 —.0190
- 0419 ~.0271
0490 -.0352
.0558 —+0435
«0649 ~-0522
<0748 -+0629
. 0848 -.0737
-0972 -.0919
-1133 —-.1147
.0216 .0188

BODY AXIS COEFFICIENTS

CNF

.0655
-.3907
~.2944
-.2064
—.1147
-.0258
40673
.1596
.2524
3447
.4362
.5281
.6188
.7018
L7725
-8511
.9250
.9776
1.0313
1.0843
.0671

CAF

.0216
—.0011
.0081
<0147
.0193
0217
.0218
0194
«0145

«0073 ~
~.0021 -
—«0142 ~
—.0284 -

0441 -

-.0610 -
—-0794 -
-+1002 ~
~«1179 -~
—<1364 -
—e1521 ~

«0214

7X10 F T TUNNELS

cPM

.0187
<0590
- 0495
«0420
«0337
«0257
.0183
0104
. 0032
. 0037
«0114%
«0190
+0271
.0352

«0435.

.0522
- 0629
.0737
-0919
~1147
.0188

CM

-.2007.
-.2006
-.0007
-.J004
-.2002
—.2003
-.3004
-.0003
-.2006
-.0010
-.J007
-.0006
-.2008
-.0013
-.0015
-.0013
-.0012
-.0011
-.0012
-.0009
-+2006

CRM

—.0007
-.0005
-+ 0006
-.0004
—+0002
~.0003
-+ 0004
—.0004
-.G006
-.0010
-.0007
—.0006
—-+0009
—.0014
—.0015
-.0013
-.0013
—.0012
—-.0013
-.0010
-.0006

NASA

cYM

<0004
« 0004
- 0004
.0003
-0003
.0003
+0004
0004
<0004
. 0004
- 0004
- 0004
.0004
.0003
.0003
+.0003
.0003
-.0003
0003
.0003
-0004

CSF

-0009
-.0002
-.0004

.0008

-0011

-0008

«0016

.0018

.0021

.0023

-0029

-0030

.0031

.0035

<0044

«0043

-0051

«0050

-0061

-0064

.0016

cYm

.0004
.0005
.0004
.0004
.0003
.0003
.0004
.0004
0004
.0004
.0004
.0004
.0003
.0001
.0001
.0001
.0001L
-0001
.0001
.0001
.0004

PRELIMINARY _ ¥

DECLASSIFIED AFTER 12 YRS

L/D

3.017
-11.367
-9.987
-7.956
-4.867
-1.147
3.080
7,083
10.438
12.795
14.101
14.782
14.763
14.331
13.846
13.130
12.398
11.570
10.659
9.620
3.113

*

*



MACH

«402
«402
«402
«402
<402
«402
502
«403
«402
+401
«402
402
«&02
+402
<401
402
«402
«403

MACH

«402
+402
-402
«402
<402
«402
«402
«403
<402
401
«402
<402
402
402
«401
+402
«402
<403

216.056
215.905
216.266
216.445
216,253
216.618
216.335
216.795
216.138
215.391
215.761
215.853
215.854
215,766
215.685
215.810
215.969
216.799

Q

216.056
215.905
216.266
216.445
216.253
216.618
216.335
216.795
216.138
215.391
215.761
215.853
215.854
215.766
215.685
215.810
215.969
216.799

BETA

~+02
—.01
~.01
-.01
-.01
~.02
- 02
~.02
-.02
~e02
~+02
-.02
-.02
~+02
~«02
—.02
~«03
-.02

BETA

~<02
—-.01
—.01
—«01
~-0L
-.02
-.02
—.02
=02
—e02
—.02
-.02
—.02
-.02
—.02
—.02
~-.03
—~.02

ALPHA

.18
-5.58
—4. 47
-3.34
-2.20
-1.03

«13

1.31
2.53
3.79
4497
6.16
T.36
8453,
9.70
10.79
11.86
«29

ALPHA

.18
-5.58
—4.47
-3.34
-2.20
-1.03
.13
1.31
2.53
3.79
4,97
6.16
7.36
8.53
9.70
10.79
11.86
.29

R

TEST 788 RUN . 7

BALANCE 731

STABILITY AXIS COEFFIZIENTS

cL . cD CPM
<0795 0202 .0187
~+4349 -0355 0621
-+3339 « 0294 -0531
—e2314 .0251 « 0442
—1297 .0221 «0355
=.0252 «0204 - 0267
-0775 0202 .0188
-1805 -0212 -0105
+2909 +0236 -0019
«32992 .0277 ~+0060
+5031 <0331 ~.0138
<6031 «0396 —+0218
7036 <0478 —.0297
« 1962 «0568 -.0383
. 8828 - 0672 -~ 0482
- 9446 .0781 ~.0605
«9895 « 0914 ~.0823
.0888 «0202 .0183

BOOY AXIS COEFFICIENTS

CNF CAF
+0795 .0200

-.4362 -.0069

-.3351 -0033

—+ 2324 <0115

-+1305 0171

-.0256 -0200
<0776 .0200
« 1809 <0171
2916 -0107
-4001 .0012 -
<5039 ~-.0107 -
<6037 ~.0254 -
- 7037 —.0427 -
- 7955 -.0618 -
-8811 -.0824 -
«9420 . —--1000 -
«9865 -.1138 -
. 0888, <0197

CPM CRM

-0187 —+ 0004
«0621 -.0004
«0531 ~. 0003
- 06442 — 0002
-0355 —-0000
0267 -« 0000
.0188 ~+0005
«0105 —.0004
«0019 -.0007
<0060 . =.0009
.0138 —.0007
.0218 ~.0011
-0297 —.0012
.0383 —« 0014
- 0482 —. 0015
«0605 —-.0018
«0823 -+ 0015
«0183 ° ~.0003

NASA

cYm

«0004
«0004
-0004
« 0004
-0004
.0003
- 0004
«0005
.0005
«0005
.0005
+0004
.0004
- 0004
«0004
-0003
.0003
- 0004

DED” AT 3-YR INTERVALS, DECLASSIFIED AFTER L2 YRS

CSF

-0016
«0000
-0004
-0005
-0011
-0013
-0018
-0019
«0022
0022
- 0019
-0026
«0031
«0033
.0036
-0037
«0041
.0017

CYM

.0004
-0004
-0004
-0004
-0004
-0003
<0004
.0005
-0004
<0004
-0004
-0003
.0003
-0002
-0001
0000
0000
-0004

PREL IMINARY * s

09/14/67.

L/D

3.936
-12.248
-11.351

~9.228
—5.862
-1.236
3.847
8.517
12.346
14,421
15.218
15.229
14.722
14.015
13.141
12.101
10.822
4£.402

*



MACH

+605
-605
<606
-605
+605
<605
«605
«603
<604
+604
«605
-604

MACH

+605
« 605
«606
+605
<605
<605
+605
«603
«604
+604
+605
<604

426.466
427.492
428,038
427,346
427.488
426.637
426.784
425.272
426,345
426.350
426.526
426.219

Q

426.466
427.492
428.038
427.346
427.488
4264637
426.784
£25.272
426.346
4264350
426.526
4264219

o
St =
BETA ALPHA
-.03 «51
~-+02 ~5.04
-.02 -3.81
-e02 ~2.46
-.03 ~-1.08
-« 04 -36
—.04 1.89
—.04 3.35
— 04 4.75
-.03 6.11
-.03 T.52
— <04 «59

BETA ALPHA
~.03 «51
~«02 -5.04
—.02 -3.81
—e02 =246
~.03 -1.08
—+ 04 +36
-04 1.89
~+04 3.35
-.04 4.75
—.03 6.11
-.03 7.52
—«04 -59

CoOmimbeimPes® T 1 AL * % %

DOWNGRADETD AT 3-YR

TEST 788

CcL

<1184
-e4096
-.2941
-.1627
-.0301
-1036
.2523
-3909
5204
<6432
.7810
. 1280

7X10 F T

RUN

TUNNELS

-8

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

0206
<0349
. 0283
<0234
«0208
0206
» 0227
-0275
.0343
<0433
+0556
.0208

cPM

.0170
-0565
<0474
-0370
<0274
.0185
.0086
.0002
-.0069
-.0134%
—.0176
.0171

BODY AXIS COEFFICIENTS

CNF

«1185
—-a4110
—«2953
-.1635
-.0304

1037

«2529

+.3918

«5213

« 6440

.7813

«.1282

* 7 X 10

CAF

-0196
-.0012
-0088
<0164
0203
<0199
<0144
.0046
-.0089
—.0254
-.0470
.0195

F T TUNNELS

cPM

.0170
-0565
~0474
.0370
«0274
- 0185
« 0086
0002
-0069
-0134
-0176
«0171

CM

* ¥ *¥ N ASA

~.0003

-.0005
-+ 0004
—+3006
--0005
~-0004
-220205
-+0004
-.3007
-.J021
--0021
-.3202

CRM

—.0003
--0005
—« 0004
~.0006
—+0004
—+0004
-+ 0005
-+ 0005
-.0007
-+ 0021
—.0021
—«0002

cYm

«0004
«0001
-0002
«0002
0002
-.0003
«0004
«0004
<0004
-0003
-0003
.0003

INTERVALS, DECULASSIFIED AFTER 12 YRS

CSF

.0013
.0008
«0012
.0013
+0016
«0019
«0020
-0019
.0021
<0023
«0025
.0018

CYM

«0004
«0002
<0002
.0002
«0002
«0003
-0003 .
-0004
.0003
+0001
.0001
-0003

© —6.965

PRELIMINARY *

L/D

5.733
-11.723
-10.380

—1.443

5.037
11.094
14,212
15.174
14.869
14.037

6.154

*

1



s * NASA C d...l-..!l'.-'l!!!lgl!.!' 7TX10 F T TUNNELS

GROUP

HIGH

MACH

+656
+658
+657
«657
«657
+656
+656
<656
+656
+657
«656
+656

MACH

«656
.658
«657
«657
<657
«656
+656
+656
«656
«657
«656
«656

& -

Doy

SPEED TUNNEL

Q

481.203
483.317
482,271
482.393
482.116
481.191
481.751
48l.581
481.417
482.396
481.515
481.781

Q

481.203

483.317
482.271
482.393
482.116
481.191
481.751
481.581
481.417
482.396
481.515
481.781

BETA

-+ 04
-.03
—.03
=03
~.04
—«04
-+04
-+ 04
-« 04
~.04
-.04
-+ 04

BETA

—.04
~.03
~«03
-.03
-<04
— .04
-+04
= .04
—.04
-.04
~+04
~<04

G R A

ALPHA

.71
-3.85
~2.51
-1.05

57

2.15
2.89
3.65
4,42
5422
5.96
T eT9

ALPHA

.71
-3.85
—-2.51
-1.05

.57

2.15
2.89
3.65
442
5.22
5.96
719

o
b

ES AT

TEST 788

cL

- 1438
—.2987
-.1701

1321
.2859
-3591
-4329
+5096
<5941
«6702
.1520

2
E

- YR IN

RUN

9

ERVALS

3ALANCE

STABILITY AXIS COEFFICIENTS

<D

«0213
0313
«0250
+0219
-0217
0245
.0270
-0303
-0348
+0404
<0469
.0218

CPM

.0169
« 0449
<0355
-0260
«0154
.0070
«0036
+ 0004
—.0024
—«0060
-.0083
-0144

BODY AXIS COEFFICIENTS

CNF

1440
~+3001
~e 1710
~-=0276

-1323

-2866

«3599

<4339

«5106

<5951

<6713

«1523

*

= 7X10

CAF

.0196
0111
«-0175
«0214
-0204
.0138
-0089
«0027
—~+0046
—a0138

-20229

«0197

FT TUNNELS

CcPM

«0169
« 0449
«0355
«0260
«0154
<0070
.0035
-0004
-+.0024
-+ 0060
~-.0083

«01%4

CRM

¥ % NASA

PRELIMINARY *

ECLASSIFIED AFTER 12 YRS

-~
w
P

-+0005

~+3203
-.0005
~+0004
-«J006
-.0007
-+0209
-.0011
—.0014
~+0012
-.0012
-.0005

CRM

-.0005
~.0003
~+0005
--0004
~«0006
-- 0007
-+0009
—«0011
-« 0014
—.0012
-.0012
-+0005

* % NASA

CYM

-.0003
-0004%
.0002
-0000
.0000
«0000
-0000
-« 0000
«0000
-0000
.0001
.0002

[

CSF

«0018
«0035
-0027
-0025
0026
-0033
<0034
«0034&
«0034
-0035
.0033
0033

CYM

-0003
~<0004
—-.0001
-.0000

.0000
—«0001L
—.0001
—«0001
~.0001
—«0001
=.0000
~«0002

oS/iefai.

L/D

6.741
—9.552
—6.798
~1.243
6.091
11.649
13.275
14.279
14.654%
14.702
14.284

6.964

*



#% % NASA 1!!!!!!!!-9!!--!'1':11: * %

GROUP

4 -

DOWNGRADED

“_‘\gg‘*}

-

HIGH. SPEED TUN[&%%‘E’ il

MACH

- 709
-708
« 709
+ 709
.710
- 709
«709
.708
709
- 709
- 709
708
«T09

MACH

«709
708
-709
«709
710
-709
- 709
-708
- 709
«709
- 709
- 708
- 709

L

Q.
536.499
536.153
537.000
$36.674
537.056
536.538
536.104
535.533
536.235
536.601
536.223

535.877
536.082

Q

536.499
536.153
537.000
536.674
537.056
536.538
536.104
535.533
536.235
536.601
536.223
535.877
536.082

et

BETA

—.04
~.03
-.03
-« 04
- 04
-.04
-.04
—« 04
-.04
—+04
—e 04
-«05
-.04

BETA

-.04
-.03
—«03
—+04
—«04
—+ 04
—.04
.04
- 04
—« 04

=04 -

-.05
-.04

ALPHA

- T4
-3.22
—-2.58
-1.86
-1.09
- 27
«66
1.82
2.39
3.22
3.92
4.52

.88

ALPHA

74
~3.22
-2.58
-1.86
-1.09
-.27
«66
1.52
2.39
3.22
3.92
4.52

.88

AT

TEST 788

3-YR

7X10 F T

RUN 10

cD

.0226
.0351
.0308
L0271
20240
.0225
.0223
.0237
.0270
.0328
.0392
. 0448
.0221

TUNNELS

CPM

.0157
<0450
.0384
.0327
.0275
«.0220
-0165
.0122
.0080
.0026

—.0051
—.0163

.0115

BODY AXIS COEFFICIENTS

CNF
<1643
—e2222
-1643
-+ 0968
—.0225
«0594
1534
«2432
«3383
+4261
+4852
«5107
1752

CAF

0205
<0227
.0234
0240
+0236
0228
«0206
<0172
-0129
«0089
«0060
' «004%46
0194

7X10 F T

INTERVALS,

cPM

-0157
- 0450
-0384
.0327
0275
«0220
-0165
-0122
- 0080
«0026

-+0051
-+0163

TUNNELS

«0115

BALANCE 731

STABILITY AXIS COEFFICIENTS

RM

-+.2005
-.3004
-.0006
—.0006
-.3005
-.0007
-+0007
-.3012
-.3011
-.0008
-.0005

* % %

-.0007
-.0005

NASA

cYM
.0001

~.0003
-.0002

«0002
«0001
.0001
«0001
«0002
.0002
«0002
.0005

—.0000

CRM

—~»0007
—+ 0006
-.0005
—+ 0004
—.0006
-.0006
-« 0005
—-.0007
-.0007

—«0010

—-0011
—+ 0008
—+0005

<0001

DECLASSIFIED AFTER

CSF

-0022
«0029
0028
«0030
0024
.0023
0023
«0025
-0023
-0022
-0011
«0035
«0026

cYm

«0001

—~.0002
—.0001
—«0002

.0001
0001
<0001
-0001
«0001
.0001
<0004

~.0001

.0001

PRELIMINARY

*

12 YRS

09/14467.

L/D

7.258
-6.282
-5.298
~3.542

—.921

2.646

6.862

10.257
12,513
12.941
12.353
11.348

T7.909

*

]



HIGH SPFED TUNNEL

MACH

- 200
200
200
200
+200
«200
201
201
201
201
200
200
200
«200
«200
201
201
«200
.201
«200
200

o
o

58,330
57,943
58,436
584433
58.234
584431
584527
58,625

‘58624

584523
584028
584423
584324
58,423
58,424
58.623
584922
584334
58540
584456
Sa.429

Q

584330
57,943
58,436
58,433
58,234
58,431
SR.527
58,625

58,624,

584523
58,028
SR, 423
58,324
58,423
58,424
58,623
S8.922
58,334
SRe540
SBe456
S58+429

BETA
«,00

-y 00

o000
w,00
-e00
=e00
-e00
~e00
-o00
=00
=00
=00
«e00
-e00
-, 00
=00
=e0
=00
=e00
=<00
-e00

ALPHA

e 03’

«5421
‘f.la
'3013
-2008
~1.03

« 04

1,10
2417
3e24
4033
S5.38
6448
TeS54
8.61
9.68
10.81
1le82
12091
13493
03

TEST 788

{

A1 %
~,0178
#8655

~,3806
-,2896

- -.2027

'01133
=e0178
«0720
«1651
2508
3450
4308
«5218
+5998
6811
« 7591
«8398
«8959
«9570
1.0094
-y 0201

3 -YR

7 X106 FT

Run

TUNNELS

11

BALANCE 731

STABILITY AXIS COEFFICIE~NTS

co

« 0256
20428
»0376
<0328
+0295
«0271
«0253
02649
#0256
00269
0300
« 0337
+0385
s044l
20509
« 0584
20674
+0758
«0871
1012
« 0254

4
CPMm

1419
#1721
01603
+1536
«1491
el422
<1378
+1303
«1236
«1179
*1115
1064
<0986
.0912
«0836
« 0742
0620
0431
«0184
01417

B80DY AXIS COEFFICIENTS

CNF

-,0178
-, 4673
-,3822
'02909
-,2036
-41137
-,0178
«0725
+1660
«2519
03462
,4320
5227
6002

«6808.

«7578
8372
«8920
«9518
1+0034
=e0201

CaAF

«0256

« 0004
“e0099
_+0169

0221

0251

#0253

«0235

«0193

«0127

+0038
-,0068
-e 01205
-, 0350
-10516
- 0701
w0912
*e1091
-e1288
e 1446

0254

CRM

-40000

0002
«0003
«0001
«0000
0002
=-,0001
«0003
«0001
e 0001
=e0003
=e0006
= 0005
-, 0011
--0012
«e0011
-e0012
=:0010
=+0011
=,0012
«0003

N A

»0600

0003
-.0903
~e 0000

CRM

0000
«0002
#0003
+0001
+0000
+0002

<0001
+0003
«0001

we0003

-e0006

we0006

«s0011

w0012

«e0011

w0012

-e0010

we0011

-s0012
«0003

00601
.0001
« 0001
<0001
00902
«0003
«0003
0903
«0003
«0002
.0603
00003

20902

00002
'0903
+ 0904
00001

SA PRELIMINARY

CSF

«0013
00022
«0014
«0004
«0016
«0007
20014
+0019
<0010
«0012
0014
#0011
«0016
«0014
+0019
«0021
*0018
00021
00027
<0024
$0017

«0000
s 0003
=s0002
= 0000

«0001

0001

+0001

0001

20002

00003

20003

!0003

«0002

00001

«0001

<0001

0000

20000

¢0000

«0001

«0001

09/15/67

L/0

©,698
«10,.866
=10,130
«8,838
«6.869
4,179
-3 706
2,894
6,463
9.323
11.818
12.787
13563
13,613
13,377
13,004
124452
11.814
10.988
9.977
794

CSF

«0013
0024
«0014
«0004
«0016
« 0007
0014
«0019
#0010
«0012
«0014
«0011)
«0016
« 0014
0019
0021
«0018
0021
« 0027
0024
00017

-

R



+

® s NASA SN | ¢ @
GROUP

MACH

*401
o401}
402
b02
o402
«401
401
«401
2401
401
«401
.401
o400
<401
402
+«401
401
s401

4 -

Q

218.429
214,725
215,830
2164009
215.908
215,435
215,429
218,516
215,510
215,505
214,665
215,036
214,386
215,131
218,697
218,534
215,496

2144871

Q

2150429
2144725
215.830
2164009
2154908
215.435
215+429
215,516
215,510
215,505

214,665

215,036
2144386
215.131
215.697
215.534
215,496
214,871

DOWNGRADED AT 3 -TYR

-, 01
-, 02

BETA

o2
=e01}
=-e0l
-e0l
we0}
-0l
~e02
we02
-e02
~e02
o0l
-o01
-o01
o0l
-o01
~o0l
o0l
-.02

ALPHA

18

«5,56
- 4T

3,34 ..

-2.19

10,82
11,88 -
.19

ALPHA

T .18
«556
=4ed7
334
w2el9
»le02

*19
1.33
2455
3.80
4497
6417
7436
8,52
972
10,82
1l.88

'19

TEST 788

cL

=, 0050
'05118
- 4155
~e3171
*e2134
=elll0
-.0040
20943
2015
«3106
24110
+«5115
«6080
o 7043
» 7935
8623
9082
-+ 0038

7X10 F T

RUN

12

TUNNELS

BALANCE 731

STABILITY AXIS COEFFICIENTS

cb

« 0234
o044l
«0375
#0322
#0279
0249
#0234
«0233
0244
#0271
.0312
<0366
0434
0512
+0603
#0700
<0819
20236

CPMm

«1451

1777
01711
1651
«1584
«1520
1452
»1387
«1320
.1251
»1183
#1117
«1049
0982
«0894
0776
« 9555
« 1454

BODY axIs COEFFICIENTg

CNF

20049
~45135
4171
-y3183

‘Q2143'

=e1115
s 0040
. #0948
#2023
3117
24121
«5124
+6084
27038
7920
«8597
9051
-y 0037

CAF

© «0235
0056

«0050

«0137
«0197
«0230
« 0234
«0211
#0155
«0065
- 0046
-4 0185
-.03‘8
‘.0537
'.0145
-e 0930
-,1068
0236

CPM

1451

1777
o1711
«1651
1584
+1520
+ 1452
1387
1320
«1251
+1183
1117
+1049
.0982
+ 0894
#0776

«0555

«1454

CRM

# & w

-, 0002 "

«0000

«0001
= 0000
«,0001
-, 0000
-, 0000
=, 0004
=, 0006
-, 0006
-, 0007
=,0011
-,0011
=-,0011
-, 0014
-,0016
-, 0017
=,0001

NASA

CYm

«0001

-,0002
- 0002
‘00601
=000

CRM

«e0002

«0000
00001
-e0000
*e0001
«e 0000
20000
«e0004
«e 006
«20006
«e0008
we0011
-e0011

-e0011

.e0014
-s0016
-e0017
e 0001

00900
+ 0001
00001
<0001
00903
«0003
#0003
«0003
0003
n0903
+0002
<0002
«0000

CSF

«0024
0027

« 0026

«0024
« 0024
+002%
0026
«0026
+002%
20019
«0016
0018
<0019
.0018
<0019
.0025
<0027
+0028

«0001

*20002

=e0002

=e0001

=20000
20000
20001
0001
«0001
<0002
«0003
+0002
0001
«0001
0000
=e0001
=e0002
+0000

PRELIMINARY i
INTERVALS, DECLASSIFIED AFTER 12 YRS

09718767

Ls0

-2l
»11,%93
«ll,084

«9,865
a7 .648
-k o455
=172

4,058

8,245
11,455
13,190
13,978
14,018
13,756
13,164
12,319
11,089

-, 159

CSF

+0024

00027
00026
+0024
20024
20024
« 0026
0026
«0024
«0019
«0016
«0018
«0019
#0018
«0019
«0025
«0027
«0028

*



7X10 F T TUNNELS % 8 NASA PRELIMINARY LA

Do0ownNGRADE

0 AT 3 «YR

INTERVALSy DECLASSIFIED AFTER 12 YRS

HIGH SPEED TUNNEL TEST 788 RUN - 13 BALANCE 731 09/13/67
STABILITY AXIS COEFFICIENTS
MACH Q BETA ALPHA cL - co CPM CRM Cym CSF L/0
.604 425,686 =,03 45 0221 0243 1527 -,0002 +0500 0026 «909
604 425,583 =, 02 =4,96 -, 4866 «045) .1785 +0002 0903 #0033 104790
605 427,385 .03 =3,72 =e3728 «0365 1727 0002 =¢0001 «0027 «104092
«606 4274431  =,03 <«2,38 - =,2445 «0304 01661 «e0003 =000 »0023 84040
2606 427817 =,03 =1,02 1159 . 0262 +1599 00002 «0900 20025 «he4ll
605 426.792 =,04 ohé «0160 0244 «1538 e 0002 00901 +0028 658
«605 426,938  =,03 1,99 #1636 «0250 21464 -2 0005 +0902 +002¢ 6867
2604 425,678 «,03 3,38 «2948 «0278 01406 =+0006 +0003 20015 10391
«604 426,000 «=,03 4,85 «4303 «0334 «1345 -, 0008 20004 +0010 12.878
.605 427,085 <,02 6,22 +5558 0410 .1295 -.0019 00004 ,0031 13,543
+605 427,009 =,02 7,62 6909 20515 «1267 -, 0019 « 0004 20014 13.417
2605 4264462 =,04 45 00174 « 0245 «1538 =,0001 20002 20026 o708
BODY aXIS COEFFICIENTS
mACH Q BETA  ALPHA CNF CaF CPM CRM Crm CSF
1604 435,686 =403 .45 .0223 0241 L1527 0002 40000 +0026
 +604 425,583, =.02 =4e96 - 4885 «0029 1785 #0002 00003 «0033
«605 427.385 =03 3472 3743 »0126 1727 e 0002 0001 0027
«606 427.431 w03 2438 2455 #0202 21661 00003 00000 00023
<606 427,817 "e03 «le02 ~.1163 « 0262 1599 - 0002 20000 «0025 -
2605 426,792 .o 0 yys «0162 0243 .1538 we 0002 «0001 0028
+605 426,938 ~e03 1.99 01663 «0193 01464 we0005 0002 00026
«604 425,678 .03 3.38 +2959 «0104 .1406 ws 0006 20003 +0015
2604 426,000 .03 485 «4315 s 0031 01345 we0008 20003 «0010
+605 427,085 -~ 02 622 +5568 -e0194 »1295 we0019 «0002 «0011 .
0605 427,009 .02 7.62 06914 e 0405 $1267 e 0020 20001 «0014
2605 4264462 e 04 Y 3 «0176 « 0244 »1538 we0001 «0002 +0026
._‘\
c.ihi-iiﬁﬁiiiillllliiifgg“ #8 " 7X10 FT TUNNELS ##%& NASA ‘IIIIIIIIIIII|IIIIIIIIIIIEE§E§§§2



—A 7X10 FT TUNNELS ##9 NASA PRELIMINARY ..
- DOWNGRADED AT 3«YR INTERVALSY DECLASSIFIED AFTER 12 YRS

HIGH SPEED TUNNEL TEST 788 RUN 14 BALANCE 731 09/15/67
STABILITY AXIS COEFFICIENTS

MACH Q BETA ALPHA cL - co CPM CRM CYm CSF L/D

.656 480,985 =,04 69 +0465 . 0252 +1558 = 0004 « 0002 0024 1,848
656 481,398 «,03 =3,75 =3844 00402 «1791 =¢0003 «0000 «0023 «94573
+655 480.616 =03 =3,13 ~e3224 «0356 #1739 -qs0002 «0001 «0021 -=9e048
657 482,467 «,03 2,43 - =,2546 0321 #1702 00004 «0002 00018 7920
.658 483,096 «,03 «1,71 =.1842 « 0294 «1669 40003 00902 «0018 60266
.657 482,178 =,03 .99 -e1134 <0274 «1630 =e0004 00002 «0018 -4e136
.656 480,850 ~,03 ~,23 “0 0410 «0260 *1594 -. 0002 0003 «0017 ®)o579
.657 481,723 =.04 »69 + 0471 00253 +1558 *+0005 *0003 +0022 1.864
.656 481,058 =,046 1,37 «1131 <0254 «1530 =.0007 « 0004 00019 4ohbé
2656 481,049 =,06 2,21 .1930 +0265 .1508 -40008 «0004 00017 7,286
.656 481,527 =,04 2,95 2649 0281 «1485 -,0010 0005 20014 9,436
.655 48n,371 -,04 3. »3381 «0304 1458 -,0010 +0905 #0010 11,138
.656 481,153 «,04 .70 0457 0254 .1562 =-,0004 «0004 «0020 1,798

BODY axIS COEFFICIENTS

#ACH Q BETA  ALPHA CNF CAF CPM CRM Cym CSF

«656 480,985 =s04 69 - <0468 « 0246 +1558 «e0004 «0002 «0024
«656 481,398 -e03 3,75 -,3861 20149 «1791 -e0003 0001 0023
655 480,616 -3 =3.13 -.3238 <0180 «1739 we 0002 «0001- «0021
+657 482,467 -e03 =2.43 -,2556 «0213 1702 we 0004 «0002 «0018
+658 483,096 =03 =l,71 1850 «0239 <1669 e 0003 «0002 ' «0018
<657 482,178 -e03 -e99 -,1139 +0255 +1630 e 0004 «0002 «0018
.656 480,850 e03 ~e23 -,04]1 0258 «15%4 ~e 0002 «0003 : 0017
.657 481,723 o064 69 <0474 D247 1558 - 0005 20003 +0022
656 481,058 .04 1,37 © 41136 +0227 +1530 e 0007 «0003 «0019
.656 481,049 .o 04 2,21 +1938 0190 +1508 «e 0008 20003 «0017
+656 481,527 ®e4 - 2495 «2660 «014b 21485 -e0010 «0004 +0014
«655 480,371 04 371 «3393 0084 .1458 ~e 0010 20005 «0010
+656 4814153 - 04 70 «0460 0249 1562 ~e0004 +0004 20020

YT e
UNGuAe-

7X10 FT TUNNELS . %o




MACH

709
707
« 706
708
« 705
708

SPEED TUNNEL

Q

537,235
535,538
534,508
537,058
533,456
536,509

Q
537.235
535,538
534,508
537,058
533,456
536,509

BETA

-, 04
-,05
«.05
-, 04
-, 06
-, 06

BETA

=04

05
.05
e 04
=04
o 04

ALPHA

=07

-.82
-1,59

2,31

3,03
~,08

ALPHA

e 07
=-.82
«le59
=2e31
=3403
-e08

TEST 788

CcL .

-.0310
01060
-41795
- 2647
~,3082
0345

TX10 F T

R I N

RUN

-
H

15

TUNNELS

ERVAL

3

s ©

* * »

NASA

g¢LASS

BALANCE 731

STABILITY AXIS COEFFICIENTS

cDb

#0279
+»0296
«0330
+0380
L0432
20277

CPM

.1668
1707
.1758
.1815
.1867
.1662

BODY AXIS COEFFICIENTS

CNF
=~ 0310

e 1064

-,1803
-e2460
.y3100
- 0346

CaF

0278
«0281
0280
0281
0269
20276

CPM

1668
1707
1758
«1815

7

ol

1662

CRM

-.0016'

«,0008
-,0005
«0001
«0000
«.0008

CRM

«e 0008
00005
#0001
#0000
»e 0008

CYM

«0004
20903
«0002
»0002
«0001
«0003

T
a

CSF

«0016
<002}
<0023
<0024
+0026
0018

PRELIMINARY hd
FIED AF

TER 12 YRS

09718767

L/D

«lelll
«3,576
«54446
64446
wT,128
wlo268

CSF

0016
0021
+0023
00024
«0026
0018

- »



s N A S A I ——— ¢

GRO U P

& -

DOWNGRADED AT 3=-=YR

NCLASSIFIED

HIGH SPEED TUNNEL

MACH
201

Q

58.515
58.718
584816
89,111
58.813
58.120
584614
58,613
58,612
SR.414
58.414
58,314
58,809
58,909
58.812
58.814
58.520
58,527

58,536 .

58,550
58,713

Q

584515
584718
584816
594111
58,813

584120 -

584614
58,613
5R,612
5R,414
58e414
584314
58.809
58.909
58,812
58,814
58,520
s$8,527
58,536
58,550
58,713

BETA

-.01
-, 01

=01
=, 01

a0l

-.01

BETA

. =e0l
=e01
=e01
=01
~e01l
o0l
~e01l
-0l
=01
-e0l
-eDl
-e0l
=e0l
-0l
-e01
=e01
«,01
-y 0l
-0}
o0l
o0l

ALPHA

+06
«5,17
=64,12
=3.09.
-2,05 °
=1.00
«07
113
2,18
3,28
4,32
5,40
6,50
7.56
8,63
9.68
10,76
11,82
12,90
13,91
07

TEST 788

ct.

«0917
-e3068
-.2271
=e1486
s 0681

«0110

«0916

«1734

2495

»3338

4115

« 4896

«5716

#6373

« 7056

« 7716

+8278

+8868

09274

«9616

<0902

7Xx10 FT

RUN,

TUNNELS

18

INTERVALS

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

«0196
0274
« 0243
«0217
0202
«0195
#0197
«0206
30221’
« 0248
«0279
«0320
.0372
,0428
£ 0492
«0562
.0632
«0725
20817
.0929
.0197

CPM

- 0174
"0617

-e0530 .

=40446
-4.0365
e 0273
-e0176
-,0082
«0015
«0113
«0209
0320
« 0434
0539
«0651
«0765
+OBT7
0972
.1052
1087
-,0180

80DY AXIS COEFFICIENTS

CNF

« 0917
~¢3080
~42282
~e1495
=~e 0687
-e0106

«0916

«1737

«2501

3346

+4123

«4303

«5720

6373

7048

+ 7698

«8247

.8824

9217

»9551

«0902.

N o enn,. CUNCEEEEE S

F

CaF

+0195
0004
«0079
«0137
20178
«0197
«0196
«0172
«0126
«0057
-e0031
-en143
-s0277
-e04lé
-405872
'00743
“.092“
-y1106
-,1273
-y 1408
«0196

T TUNNELS

cPm

“s0174
-, 0617
~e 0530
= )446
~+0365
-, 0273
-s0176
~,0082

0015
0113
«0209
«0320
« 0434
0539
«0651
<0765
0877
<0972

1082

«1087

-,0180

CRM

=¢0004
=e0001}

<0001
=+0000
=.0001
«e0001
-,0003
~+0005
~e0008

‘e 0007

=s0007
-e0009
-,0009
=007
=.0016
«,0015
-,0014
-,0011
«s0011
-,0010
«.0006

* W o

NASA

CYum

#0000

 we0(03
"0003
’00002
'00901
-20000

«0000
00001
00001
00001
+0001
.0001
00001
« 0001
00001
00001
.0001
20002
#0002
.0902

~e0000

CRM

-0 0004

ne0001

0001
«e0000
»e0001
-e0001
~e0003
-e00085
- 0008
«e0007
-e0007
-e0009
«e 0010
-e0017
-eQB16
«e0015
-el014
«e0011
-e0011
«es0010
-e0006

CSF

00033
+0048
«0047
00042
#0035
0031
«0033
«0032
#0030
«0032
«0037
0034
00038
.0032
«0033
«0034
«0035
«0032
+0034
0036
20033

PRELIMINARY * .
DECLASSIFIED AFTER 12 YRS

09/15/67

L/0

4,670
11,204
-90337
wbo841
3,368
«563
44657
8,395
11.273
13.452
14,725
15,308
15,348
16,874
14,336
13,729
13,098
12,228
11,354
10-35g

CsF

«0033
«0048
«0047
« 0042
#0035
«003]
0033
«0032
«0030
«0032
0034
20032
+0033
«0036
«0035
«0032
«0034
« 0036
+0033




L 2

# % NASA

GROUP

HIGH

~ACH

402
+401
0403
W40l
o402
402
<402
402
402
2402
.402
402
o401
«402
401
2402
. 402
o402

4 -

UNWNGRADED _AT 3 =-YR

SPEED TUNNEL

Q

216.213
214,665
216.606
215,298
216,222
216.309
215,840
215,930
215,741
215,646
215,830
216,018
214,815
215,844
215,206
215,793
216,135
2164027

Q

2164213
214,665
216.606
215.298
216.222
2164309
215.840
215930
215741
2154646
215,830
216,018
2144815
215.844
215.206
2154793
2164135
2164027

BETA

=e02
e 02
e 02
=e02
~e02
=e02
.o 02
~e02
02
=e02
-, 02
=02
o2
~e02
~e02
-,02
=02
-e02

ALPHA

17
LETYY)
Py s
«3.37
=222
=le)&

138
257
3.82
5.0}
6420
Te40
8458
FeT6
1085
11.94

.16

TEST 788

cL

«1023
=.3517
=e2632
'01762
-,0839

«0075"

1021

#1971

2889

3849

«4755

#5617

6474

«7309

28043

8577

«8867 -

elolé

X 10 F T

RUN

TUNNE

INTERVALS)

17

LS

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

.0182
«0250
0264
0212
.0191
20180
,0181
0194
£ 0217
20252
« 0299
<0355
0423
20501
+0586
0677
0785
«0182

CPuM

we0171
-, 0678
-, 0583
-y 0484
-, 0383
-o 0280
~e0173
-o0058
«0055
#0177
20297
<0627
+0562
0695
0828
+ 0949
1023
0173

B80ODY axIS COEFFICIENTS

CNF

«1024
-e3528
=e1771
~e 0846

«0071

«l022

1974

«2896

«3857

4762

5621

6472

+7300

«8023

«8547

+8833

1015

CaAF

#0179
-¢0055
#0038
«0108
«0158
«0181
0178
00166
+0087
-e 0004
f.0118
«+0253
0414
-e 0595
~+0785
-009‘9

»e1064

<0179

CPM

-,0171
-,0678
-3 0583
., 0484
~40383
- 0280
“.0173
~.0058

CRM

=-,0003
20004
«0003
<0003
.0001
=,0001
=, 0004
«, 0005
'-0005

‘=e0008

'00006
-,0012
-,0010
-,0012
'0001‘
-.0015
-y0014
=e0003

& * B

CRM

«e0003
0003
+0003
«0003
+0001

«e0001

«e 0004

«e 0005

-e (005

«e0008

e 0006

-e0012

«-e0010

-e0012

-s0014

-e Q015

«e0013

-+0003

N ASA
DECLASSIFILED

CSF

0033
<0044
00043
20042
<0038
£0035
«0035
<0033
«0034
<0033
00030
«0029
«0031
20031
#0029
20030
#0031
«003%

CYm

«0000
e 0004

-130003

we0003
we000]1
=20000
«0000
20000
0001
20000
*e0000
=00001
~20000
-90001
«20001
=e0001
«e0002
«0000

PRELIMINARY .
AFTER 12 YRS

09/15/67

L/D

5,631
12,125
-10.775

«8,332
«b o406
hlé
5,653
10,183
13.306
15,246
15,919
15.822
15,300
14,587
13,718
12,673
11.289

5e572

CSF

«0033
+ 0044
« 0063
«0042
«0038
0035
«0035
+0033
0034
«0033
«0030
0029
«0031
« 0031
«0029
« 0030
«0031
«0035

*



*

® % ‘N ASA

HIGH SPFED TUNNEL

MaCH Q

.604 425,338
.603 425,027
604 426,147
.603 425,198
.603 425,013
.603 425,003
603 425,156
.603 424,565
.604 425,227
.603 424,326
.603 425,179
.605 426,500

~ ACH Q

<604 425,338
.603 425,027
L6064 426,147
.603 425,198
L.603 425,013
.603 425,003
L603 425,156
.603 424,565
L6064 425,227
.603 424,326
.603 425,179
605 426,500

BETA

- 04
-~ 064
=04
- 04

-.06
-.04

BETA

-e04
.04
-, 04
o 04
- 04
-o04
-e 34
-.04
-e03
-e03
-e03
-l

ALHA

46
=5.15
=3.90
=~2.53
=-1,15
46
1.89
3,35
4,80
6.18
7.61
)

ALPHA

046
=5,15
-3,490
=253
=1415
046
1.89
3435
4480
6,18
7.61

+46

L O # # &

TJEST 788

CL.

»1295
«+3435
=.2413
., 1247
-~ 0077

1307

»2503

3748

«4962

6027

7259

1312

6 RN é_;?&gg}g;ﬁ%fifgggﬁégzi}n UEDO AT 3a=YRr

T X 10 F

RUN

T

TUNNE

18

Ls

BALANCE 731

STABILITY AXIS CoEFFICIENTS

cb

.0186
0303
« 0245
«0202
.0183
20186
«0210
0252
20315
0393
<0501
L0187

CPM

-s+0154
~s0711
-.0588
-+ 0456
-+ 0320
~e 0153
-,0002
+0165
« 0349
#0537
#0756
-40152

BODY axIS COEFFICIENTS

CNF

«1296
-e3448
-ol2424
'01254
-, 0081

1308

2508

3755

24970

+6033

7259

#1314

F

CaF

#0176
-+ 0006
«0080
«0147
«0182
«0176
0127
«0033
=+0101
-40258
-e 0465
«0177

T TUNNEL.S

CPM

CRM

=e 0004

«0002
«0.0000
-, 0004
=,0004
-,0005
-,0006
~+0006
=,0008
=,0021
-, 0020
-, 0004

* & %

N ASA

S
[N

CYm

«0501

~e090%
~s 0003
-00002
=+0001

CRM

-~e0004

0002
«e0000
«e 0004
o004
«e0005
~e 0006

-0 0008
~e0022
~e0021
~e 0004

«0000
o001
« 0901
«0002
0902
#0003
20001

(34

«0000

~e 0004
-e0003

CSF

«0031
o 0044
+ 0041
20041
#0035
#0031
0028
0027
0024
.0022
.0023
.0032

-!0002

=e0001
«0000
20000
«0001
«0001
«0000
«0000
«0001

PRELIMINARY

09/15/67

L/0

64945
- =11.320
9,869
~, 422
7.013
11,946
14,859
15,754
15,354
14,492
7,000

CSF

00031
0044
20041
«0041
+0035
0031
0028
00027
« 0024
0022
0023
«0032

#% 8 NASA 'llllllIllll'!""'!'!'llllli.ﬁ.':

-

INTERVALSSy DECLASSIFIED AFTER 12 YRS

*

L J



HIGH

qaCH

.708
.708
L707
. 708
JT07
L708
.707
L707
L707
.706
L1707
S707
.707

DowwoRADED AT

SPEEN TUNNKFL

6]

535,985
535,861
535.337
535.882
535,188
535,780
§35.357
535.107
534.713
534,515
534,612
534,981
535,436

Q

535,985

535.841
5354337
535.882
535.188
535,780
535,357
535,107
534,713
534,515
534.612
534,981
$35.436

BETA

~e05
=206
=05
=05
=+ 05
-e05
=05
a0
-s04
e (4
04
- 04
=e 05

ALPHA

.81
-3,29
-2.67
-1.93
-1.15
-.31
.82
1.57
2,45
3.28
4,03
4.68
.81

ALPMA

81
=3¢29
~2e67
=1493
“lels

=e31

82

1457
2445
3.28
4403
4,68

81

TESt 788

cL-

.1720
=41746
-e1310
- 0723
=, 0047

0700

«1738

2439

3278

4117

24723

L4949

J1718

7 X 10 F

3 =Y R INTERVALSGS

RUN

T

TUu

19

N NE LS L2

BALANCE 73

STABILITY AXIS COEFFICIE~TS

co

«0209
0318
« 0274
s0241
$ 0215
«0203
« 0208
222
«0253
«0304
o369
L0425
.0208

CcPH

-.0119
-, 0545
-, 0492

-.0422 °

-.0341
“.0249
-.0115
-.0025
L0076
.0163
00241
c0321
-.0116

BODY AXIS COEFFICIENTS

CNF

«1722

~el761
-.1321
-s0731
=e 0051
0699
1741
«2435
+3285
4127
«4736
4966
«1720

CaF

«n185
0217
«0213
«0216
«n214
00207
«0184
«N15%5
#0113
<0068
«0036
«0020
« 0184

FT TUNNELS

CRm

=.0009
-,0006
=,0004
~.0006
-, 0008
=.0009
-,0008
=.000%9
=,0011
-.0010
-.0008
-,0008
-,0009

CPM CKiM

«0119 w0009

0545 -0 0006
« 0492 «e 0004
« 0422 «e0006
«034] «20008
20249 ~e0009
L0118 -e0008
»002% ~e0009
0076 -e0011
0163 «e0010
«0264] <o 0008
0321 -e 0008
.0116 o009

NASA

5
1

UECLASSIFILIED

Cym

s0001
~+0002

CSF

£ 0028
«0045
00040
0037
«0033
0030
«0028
20027
0023
.0022
0022
0022
0027

=e0001

=+0001
=0 0000
20000
0001
«0001
«0001
00002
<0002
20002
w000l

PRELIMINARY L4
AFTER 12 YRS

09/15/67

Ls/0

8,229
«5,491
4,772
'3-005

-s219

3,451

Be341
10,943
12,947
13,526
12,808
11,643

8,254

CSF

« 0028

¢ 0045
« 0040
20037
«0033
+0030
<0028
0027
«0023
0022
«0022
«0022
+0027

*

*



# % 4 A S a

GRAUP & -

{}qujgﬁi\&x\;‘*

Do W nNG R

HIGH SPEFr TUwWNEL

MACH Q

.199 57,831
199 57,541
199 57,540
2199 S57.439
.199 57,537
.199 57.%536
«199 57.535
.199 57,533
199 57,533
<199 57.631
.199 57.729
.199 §7.728
.199 57,%30
.199 57,729
.199 57,729
199 57,632
.199 57,537
.199 57.343

.199 57,552

.198 57.27n
.199 57,633

»ACH Q

«199 57,831
«199 57,541
«199 57,540
L1899 57,439
«199 57,537
<199 57,536
0199 57,535
«199 57.533
¢199 57533
«199 57.631
«199 57,729
«199 s7.728
«199 87,530
199 87,729
1199 57.729
.199 57,632
W199 57,537
«199 57,343
,199 7,552
L1958 87,270
.199 57,633

BETA

-, 00
~,00
-,00
- 00
-, 00
- 0n
-.00
-, 00
-.00
-.00
-.00
- 00
-.00
-, 00
-l
- 00
-, 01
-0
~, 01
- 01
-snl

BETA

=00
-, 00
-s 00
-e 00
=400
e 00
=e 00
=00
=« 00
e 00
~e00
=e 00
~o0U
- 00
e 0l
o000
~e01
-y 01
el
- 01
-eltl

ALPHA

o1l
5,14
4,09
«3,06
-2.01

~.95

010

1.17
2,24
3,32
4438
5,45
6,54
7.64°
8,70
9,75
10,86
11,89
12,97
14,01
.10

ALPHA

o1l
=514
4409
3,06
2401

=e95

010

lel7
2e24
3.32
4e¢38
Se45
654
T.64
8470
9,75
10.86
11.89
12497
14,401
W10

- C ONF I OFENT L A1 o

E-)

PR )
e

;E”

TEST 788

-3

CcL

L0101
-444]
-.3526
~e2627
-.1768
- 0797
0113
1000
«1545
<2886
.3766
+4620
#5505
«6390
L7181
L1974
,8732
«9302
«9906
140401
$0043

i 3 -vYnA

X1 F T

Run 20

ITNTERVALS Y

TURNNELS

BALANCE 731

STABILITY AX1S COEFFICLEnIS

cb CPM
0237 #1117
= 40390 1489
+0338 «1413
« 1296 «1347
0267 «1276
0246 «1193
«0237 #1118
+0236 «1056
0250 #0967
were « 0896
0302 « 0820
0342 «U762
U395 « 0690
JUa64 .0614
<0531 « 0536
0614 »0445
L0709 «0343
0193 «0220
«0920 0027
1064 -,0225
0234 «1124

80DY aXIS COEFFICIENTS

CnF

0101
- 4457
-y3540
-, 2639
-1776
=+0800

«0113

«1004

1953

+2896

«3777

«4630

+5513

6393

WJT176

7959
«8705
9262
9853
1.0342
«0044

7 X 10

F =4

CaF

« 0237
- 0009
«0085
«0155
» 0205
«0232
+0237
« 0216
«nl73
<0104
«0014
- 0098
-aN234
-,01389
=-e056]1
-o0745
-y 0948
-,1139
-e1326
- 1484
0234

T T I NN N F I

[~

CRM

L- 2

-.0010

-,0008
=.0012
=e0010
-+0013
~. 0007
=o0007
=-.0011
-, 0009
-.0011
~«0010
=.0011
-.0014
-,0018
-, 0020
-,0019
«.0019
-.0015
~,0013
-.0012
- 0011

CRM

~e0010

«e0007
-s0011
~e0010
~e0013
«e 0006
~e0007
~e0012
-e 009
«e0012
~2U010
~el012
«s0015
e 0019
~e 021
«e 0020
«e 0021
~e0016
~e0015
«e0015
-e0011

N A S A

DECLASSIFILED

Cyy

«001V
w0907
0009
20010
«0nll
«0nlVY
«0nlv
«0nlv
«0nll
«Uall
+0nll
«0nll
#0nll
o001V
00nll
« 0910
« 0010
+0nll
«0nll
«00l13
«0nlv

CSF

~o0007
-e0009
~-e 0008
-s0009
~e0010
~e000Y
~.0007
-.0009
-o0011
«40006
«e0012
=e0009
+0000
«0006
0009
0007
20016
« 0008
#0016
«0001

CYm

20010
20008
$0010
<0011
«0011
20010
«0010
0010
#0010
« 0010
<0010
«0010
00009
20008
!0008
<0007
«0007
30008
«0008
+0009
0010

PRELIMINARY *
AFTER 12 YRS

09/15/67

LsD

425
-11,380
~10.444
8,875
-6e612
=3.243
«a77
4,232
7,792
10.606
12.464
13.516
13,928
13,760
13,528
12,987
12,324
11,725
10,768
9,776

186

CSF

-+ 0007

«.0009
~.0008
«, 0009
~s0010
~+«0009
«e0007
=+ 0009
=e001]
=+ 0006
-e0012
-e 0009
«0000
«0006
«0009
«0007
#0016
»0008
«0015
«0016
«0001

*

*



# % n A S A

GRNUP

HIGH

MACH

402
2401
402
402
403
0402
«402
402
402
o402
«402
«402
o402
o402
402
o402
401
.402

4

SPEED TUNNE(

Q

215.880
214.702
2164462
216.454
216.634
216.071
215.695
216.248
216.151
215,775
215,680
216,144
215,773
215.591
2154692
215.718
215,500
216,438

Q

215,880
214,702
216,462
218,454
2164634
216.071
215,695
216,248
216,151
215,775
2154680
2ilhelaé
215.773
2154591
2154692
215,718
215,500
216,438

HETA

-, 02
-, 0]
-l
-l,nZ
-, 12
=.02
-.02
-.02
-.02
.02
- 01
-t}
-.0l
PN |
~etil
-.01
-.01
- 02

BETA

e }2
-,01
- 01
- (2
-s02
-.02
=02
=e02
-e02
=02
-0l

=e01
=e01
-e0l
=s0l
=01
“e01
-.02

ALgHA

.25
-5,52
-4,40
-3,28
-2,13

-.98
19
1.38
2.60
3,89
5,08
6,24
{.,41
8,62 -
3,76
10,85
11,93
24

ALPHA

«25
5,52
4440
-3.28
-2el3

=98

19

1438
goﬁﬂ
3.89
5405
6024
Teél
Beb62
Fe76
10.8%
11493
24

TeEsST 748

cL

0217
4946
-.3915
-.2936
1904
- 8IS
+0165
«1237
.2329
.3447
4447
#5452
$6424
.7398
.8263
.8929
.9385
L0198

RUN

T

TUNNELS
, DECLASSIFIED AFTER 12 YRS

TERVaAaLS

€1

salLANCE 731

STABILITY AXIS CoEFFICIENTS

cu

« 0220
$0605
00340
<0290
0253
0229
°0220
0224
20241
Nrad-]
0322
« 0380
20652
0538
+0630
»0732
« 0860
.0220

CPm

«113¢
«1534
+1453
21383
«1301
1219
1138
«1054
<0969
+ U889
. 0820
#0753
0681
«0603
00514
« 0387
0169
#1137

BODY aX1lS COEFFICIENTS

CNF

«0218
04960
~e3929
-e2948
=.1912
-, 0897

«016>

el242

¢2338

«3487

24458

+5459

«6426

«7393
. «8247

«8903

+9355

«0199-

CaF

«0219
-e073
0039
0122
0182
0214
+0219
0194
«0136
+0041
-e0071
-.0215
-+¢0380
~e0N576
-.0778
-e 0961
-+1098
00219

CPM

«1136
<1534
L1452
1383
<1301
«1219
21138
+ 1054
+ 0969
+0889
.0820
«0753
0681
«0603
+0514
0387
«0169
01137

CRM

n & &%

-.0010

=-.0011
-e0011
~.0013
=+0014
«.0016
=.0012
=«000Y
-,0008
-,0011
-,0015
~,0020
-,0019
- 0019
‘-0013
~.0020
-,0021
-,0010

CRM

-e0010
-eV010
«e0010
-e0012
we 014
-e0016
~e0012
~e0009
«e0009
-s0011
-e0016
-e0021
«e0020
-e0021
-0020
-e0022
-0023
-s0010

N A S5 A

% 471

«0nll
«0n08
«0009
«0nlv
«00ll
00011
«0nll
00012
«0gl2
«0nl12
.0nle
»0nl2
«0ple
«00l2
00012
«09l2
« 0912
0001l

PKELIMINARY -

CsF

=e0012
=-e0009
~90009
-s0011
'00010
=+0009
~s0010
--0011
~e0014
-s0014
-,0016
'0001“
-,0014
~e0012
-e0010
~e0010
=s0007
-.0019

09/15/67

L/D

«987
12,222
-11,514
~100121
-7.524
«3,.,895
o748
5533
9.652
12,510
13,832
144338
14,224
13,756
13.106
124197
10,918

«901

CSF

=,0012
e 0009
~e0009
30011
=e0010
«+0009
-+0010
~e0011
~e0014
=s0014
=e0016
~e 0014
*s0014
=~+0022
=+0010
=,0010
-s0007
=, 0010

&+



7T ALV F T T UNNELS v #® & NASA PRELIMINARY @
3 YK [WNTERVALSsYy DELLASSIFIEL AFTER 12 YRS
i
3 NIE Ry 9
HIGH SPFE ww:‘\é“’é_f"{‘@‘,?i%ﬁw un 22 DALANCE 731 09715767
SR SO L0 3 I § 22 STABILITY AKIS COEFFICIEnTS
MACH Q HETA ALPRA CL co cPH CRM CYum CSF Lso
.603 425,268  -,03 .58 20562 022% 1182 =-.0015 «00le =e0014 2.495
605 426,705 «,03 =4,91 -.4654 0399 .1534 00007, « 00068 =e0004 -11,672
604 4264174 =.03 =3,65 ~e3437 w322 <1460 =e0007 e 0009 =-e0011 ~10660
606 426,066 =.03 =2,32 -.2182 0268 1374 - 0ul4 eUnll ~s0011 -8,130
<605 4264454 © =,03  =,95 - 0B97 0236 «1287 =.0018 200114 -s0012 ~3,808
603 425,187 =~,03 58 « 0564 0226 .1182 -.0014 «0nl2 =e0015 24499
«603 425,092 ~.03 2,04 «1985 +0240 +1089 ~e 0013 0912 ~e0016 8,277
604 425,414 =,03 3,46 «3311 20278 1015 -.0017 00013 =.0017 11,919
604 425,654 -3 4,88 4662 + 3340 0948 -.0017 0013 -e 0018 13,705
.606 425,577 =,n2 6,25 .5845 0421 +0891 -, 0030 «0nl2 -e0014 13,985
.603 424,847 -,02 7,59 <7042 05214 . 0848 -e0031 «0ple -e0014 13,513
604 425,435 -,03 .58 . 0559 «0226 .1182 -.0014 «0nl2 ~.0013 24476
BODY AXIS COEFFICIENTS
macH BETA  ALPHA CNF CaF cP CRM cYm cSF
.603 425,268 -.03 «58 +0565 0220 .1182 -e0015 00012 ~.0014
«605 426,705 -e03 4491 - 4669 ~e0001 «1534 -e0007 +0008 - 0006
604 426,174 =03  «3,65 «+3450 «0103 1460 -0 0007 0010 -e0011
604 426,066 =03  =2,432 -+2190 «0180 <1374 =-¢0013 «0011 -e0011
,605 426,454 -e03 -e95 -e0901 «0221 1287 -e0018 0011 -,0012
+603 425,187 .03 58 <0566 «0220 21182 -e0014 «0012 «s0015
603 425,092 =03 2404 .1992 «0169 L1089 -e0014 0012 -, 0016
604 425,414 -.03 3,64 .3321 «0078 L1015 «e0018 0012 -, 0017
,604 425,654 -,03 4,88 4673 -e0057 . 0948 -e0018 00012 «,0018
604 425,577 -y 02 6425 +5895 -.0222 ,0891 -e 0031 «0009 -, 0016
2603 424,847 .02 7459 7067 -e0413 ,0848 «e0032 20008 ~e 0016
604 425,435 -.03 «58 20561 «0220 .1182 w014 #0012 -o0013
s 7X10 FT TUNNELS #¢a nasa (GESEsmm——m ;.

&



# % N AS A

GRnoUP

HIGH

DnwwGRADEUD &T

SPEED TUNNFL

8]

535.066
535,218
535,758
535,669
535,917
534,850
534,596
535,451
§35.455
535,346
534.87%1
534,760
535,855

Q

535,066
535.218
535,758
535,669
5354917
5344850
5344596
5354451
5354455
535,346
534,871
534,760
535,855

HETA

-.04

-,03
-, 04

. 04
-.04

BETA

e 04
~e03
e 04
- 04
~e04
~e 04
e 04
.04
e 0%
=e03
=e03
-003
.04

ALPHA

«2,95
-2,32
«1,99
-,B83
-,08
1,00
1,77
2,63
3.48
4,17
4,79
.97

ALPHA

«99
-2.95
-2432
=1459

-eB83
=+08
le00
le77
2463
3.48
4.17
4,79

37

TEST 788

CL
«1089
- 2645
-,2113
- lasd
-,0763
-e0019
.1123
1947
«2873
3762
4355
4644
21098

7x 10 F
3 - Y K

RuJiv

T

23

TUNNELS

INTE RV ALS:

BALANCE 731

STABILiTY AKIS COEFFICIE~TS

co

0248
0378
20335
0293
0266
. 0251
0248
<0259
0289
e 0344
#0400
» 0455
0249

CcPr

1208
+1480
1419
+1360
1316
#1270
.1205
#1169
.1128
1077
1022
«0945
«1205

BODY axIS COEFFICIENTS

CNF

21093

-s2661
-e2124
- 1454
-a0767
~e0019
ell27
21954
2882
«3775
+4372
4664
,1102

7 X 10

CaF

+0242

FT TUNNELS

CPM

.1208
+1480
<1419
1360
«1316
«1270
«1205
<1169
1128
21077
.1022
., 0945
.12085

@

CRM

* % &

-.0017 -

=,0007
-, 0007
-,0011
-,0015
=e0014
-,0015
- 0014
-.0018
~e0018
-,0016
~.0015
~s0016

CRM

e 0017
w0007
«e0007
«s0010
~e0015
w0014
-e0015
-e0014
00018
«e0019
*e0017

# 4 NASA

NASA
DECLASSIFIED

-

CYu

«0009
0005
«00006
20006
L0007
«00n08
+0010
«0nl0
00011
00ple
0012
«00lc
«0010

CSF

-.0006
«0004
+0005
#0007
20003

-e0002

-o 0007

- 0008

~20011

~s0015

-a00106

'00015

'00009

0009
«0006
!0006
0007
0007
20008
+0010
«0010
20010
00011
00011
20011
«0010

PRELIMINARY *
AFTER 12 YRS

09715767

Lsb

§,401
«5,993
-6,313
4,936
-2,864

- 074

4,533

7,511

94954
104948
10.892
10,206

4,405

CSF

= 0006
« 0004
+ 0005
#0007
«0003

=e0002

~s 0007

=+0008

~e0011
=:0015

-e 0016

-, 0015

-y 0009

*

*



# @ 8 AS

GRnUP

HIGH SPEELR T
O

MACH

.201
.200
«200
«200

MACH

«201

+200
«200
«200
0201
<200
.201
.201
.200
«200
«200
<200
«200
2200
«200
«200
+200
$199
<199
«201
«200

# % & NAGSA PRELIMINARY

09715767

&«

A * o 7T A10 F T TUNNELS
4 ~« UowNGBRAUESUD Al 3<YrR INTERVALSS UECLASSIFIED AFTER 12 YR S
Pt
i 250 ;f%tf;ésr 788 RuN 24 BALANCE 731
E;i.fﬁ%}““"
GTABILITY AXIS COEFFICIEnTS

Q HETA  ALPHA cL co cPK CRM CYu CSF L/D
58,620 =~.00 .05 0424 0224 <0495 ~.0003 w0003 $0022 i.::;

.0 00 25,13 e®112 0355 ~0889 «20004 20002 «001% -1l
g:.agi -.go -4.38 =.3171 <0305 <0807 =40005 +0003 <0010 ~104401
BR.326  =.00 <=3,06 -.2274 +0270 $0725 ~e0005 00003 «0016 =8,423
584523 =,00 =2,00 -.1323 $0242 .0638 ~-.0002 <0003 #0014 «54460
58.225 =.00 =,95 -.0439 L0229 «0566 -,000} 20003 20012 -1.919
58,521 =.00 .04 .0413 L0223 L0491 -.0003 .0003 20018 1.849
58,619  =.00 1.18 1607 L0229 <0408 -.0003 #0003 s0012 64145
5R.321 =.00 2,25 2324 L0264 .0331 -.0003 -2034 -ggg: 1?'232

- .- 7 0272 0262 =000 »000« . t .
Si:éfg -238 2:23 .2?26 :oggd .0195 -, 0007 #0004 L0010 13,474
58,220  =,00 5,47 .5022 .0351 0124 - 0006 <0004 .0016 144291
584120 «o00 6,56 #5937 «0410 . 0054 ~a0010 +0004 £00i8 14,489
§Re220  =e00  T.65° 6777 0479 40020 -.0018 «000% $0017 140149
53.222 =.00 8,72 «7583 0558 - 0110 -.0016 «0003 +0026 13595
58,026 =,00 9,78 .8373 ,0643 -.0200 -.0013 .oogz .ggg: i:.g?f
- L9070 ,0737 -.0302 ~a 001 »0004 20028 . ,
A2t S i?:SI R L0835 -20432 -.0012 <0005 .0020 11,593
57,452 =,01 13,00 1.0287 L0987 -, 0621 -,0010 +0000 20024 10,642
58,557 -,01 14,01 1.0815 J12l ~.0861 -.0009 0906 0023 9,647
58,125 .00 .05 0416 0222 «0494 -e0001 0003 0011 1.872
BODY axIS COEFFICIENTS

Q BETA ALPHA CNF CAF CPM CRM CYm CSF
58+620 ~e00 .05 0424 . 0223 00495 -00003 «0003 0022
SR.032 =e00  =5413 ~4126 =e0015 .0889 00004 00002 «0014
58.426 “e00 . =hen8 -.3184 «0078 L0807 0004 «0003 «0010
584326 ~e00  =3404 ~e2285 «n149 0725 ~00005 «0003 00016
58523 “e00  =2400 “+1330 196 .0638 00002 20003 «0014
58,225 - 00 495 o 0442 « 0221 «0566 -0 0001 20003 «0012
56,521 -a00 W04 .0413 .n223 L0491 -, 0003 20003 .0018
58,619 .00 a8 1411 <0200 ,0408 -e0003 20003 .0012
5R,321 00 2,25 .2331 L0153 L0331 e0006 <0003 20014
58,320 .00 3.33 .3267 .0082 L0262 e 0007 «0003 .0008
58,319 Y 34 4q40 4167 - 0011 .0195 - 0007 #0003 <0010
58,220 -e00 5e67 «5031 -.n129 L0124 -e0006 «0003 +0016
58,120 .00 6456 ¢5944 e 0271 .0054 e 0010 «0002 .0018
58.220 .00 7465 6778 00427 =.0020 =+0018 «0001 20017
58,222 .00 BeT2 .7577 -e0597 -.0110 ~e0016 «0001 #0026
584026 -.00 9.78 +8357 ~e0T739 =40200 -e0015 «0002 «0026
57,931 ~e00 10487 9041 ~20986 -,0302 e 0017 20001 «0028
57.738 -s00 11491 9641 -e1179 -, 0432 ~e0013 «0002 20020
57,452 01 13,00 1.0234 -.1370 -, 0621 ~e0011 0004 «0024
58,557 ~e01  l4enl 1.0757 -.1529 -.0861 ~+0010 «0004 «0023
584125 ~e00 .05 20416 0222 « 0494 20001 «0003 #0011

*



MaCH

.402
402
S402
402
402
.402
.402
.402
402
.402
.402
402
.402
.402
.402
.402
.402
.402

4 -

VoWwaNGRAUDED AT 3 «1Yr

SPEEN TUNNFL

Q

215,773
215,801
216,350
216,251
216,246
215.870
215.867
215,862
216,044
215.763
215.853
215,852
216,133
2164043
215.775
215.712
215.869
218,960

Q

215.773
215,801
216,350
216,251
216,246
215,870
215,867
215,862
2164044
215.763
215.853
215.852
216,133
216,063
215,775
215,712
2154869
2154960

BETA

-.02
-.01
-, 02
-, 02
-, 02
-, 02
=.01
-, 02
-0l
-0l
-.0l
=-,01
-0l
=-.01
-.01
=-.01
~ot)
=-.01

BETA

- 02
-a 0l
e 02
-y 02
- 02
-,02
=01
-e02
=e01
=01
~e0]
=«Q1
'o“l
.01
-.01
a0l
=e01l
=01

ALPHA

(14
-5,54
~4,43
~3,29
-2.16

-.99

15

1,37
2.60
3,85
D.03
6.22
7.43
8458
9,76
10,83
11,51
.14

ALPHA

ol4
5454
-40“3
-3,29
=2,16
'099
15
1.37
2e60
3.85
503
6e22
7443
B458
9,76
10,83
1191

14

*

TeEST 788

CcL

£ 0498
-.4566
-.3596
-.2568
-.1551
-.U053}

«0523

.1606

«2694

«3786

<4818

«5826

+6826

7768

+8645

9267

.9718

#0510

¢ A 10 F T

RUN

T UnNNE

INTERV ALS

2%

.S

& & &%

N A S A

PRELIMINARY @

v DECLASSIFIED AFTER 12 YRS

SALANCE 731

STABILITY AXIS COEFFICIE~TS

co

«0206
« 0364
« 0300
s0260
«0229
$0210
« 0206
0215
~0238
02178
«0328
#0391
0471
« 0559
«0659
1764
«0B96
«0206

CPMm

« 0505
20919
0846
+0756
«0669
«0586
0503
«0415
«0334
0254
0178
«0106
20026
-, 0053
~a0152
-e0272
~e 0490
<0503

BOOY axIS COEFFICIENTS

CNF

«0499
- 4577
-e3608
~,2578
-,1559
- 0534

+0323

1611

<2702

«3796

04827

«5833

«6827

7762

. 8628

«9240

«9688

«0511

# 7 X 10

CaF

« 0205
- 0078
.n027
+0ll2
«0170
«0201
«0205
0176
«0l16
<0023
-+ 0096
=2 0242
-e 0415
=e 0607
-, 0815
- 1989
-s1127
«0205

F T TUN

CPM

0508
#0919
0846
0756
« 0669
<0586
0503
« 0415
+0334
0254
«0178
»0106
0026
-,0053
-.0152
~,0272
-4 0490
«0503

NELS @

CRM

~+0004

e, 0005
- U006
-.0009
=e0008
-s 0009
«e0001
~.0002
-e 0005
~s0011
=e 0010
“.0014
~s0014
~s0013
- 0017
-.0019
~.0019
-,0001

CrM

«s 0005
«e 0006
««0009
«e0008
«o 0009
-e0001)
=002
««0006
«e0011
-e0010
-e0016
-el013
«e0017
«e0019
-+0019
«e000}

# » NASA

CYx

0003
JUgul
«0n02
«0pué
«0002
«0nve
«0003
«0003
«0n0%
«0n0%
«0nu%
e 0n04
00004
« 0004
«0005
«0n05
00905
20002

CSF

#0016
20019
.0021
20017
+0017
»0017
20016
«0015
#0012
$0011
e0011
« 0014
«0016
0017
20016
#0017
+0016
0018

CYm

20003
«0001)
00002
«0003
20003
«0003
20003
20003
«0004
20003
«0003
20002
+0002
«0002
20002
0001
20001
s0002

09/1s/67

L/0

2,413
12,527
~11,759

=3,883
~6,778
-2,525

24537

7,477
11.300
13,635
14700
14,889
14480
13,904
13.109
12,123
10,845

2471

CSF

«00)6
« 0019
20021
«0017
«0017
0017
«0016
«0015
+0012
20011
20011
«0016
«0016
«0017
00016
0017
+0016
00018

®



L T x10 FOT TUNNELDS # % & NASA PRELIMINARY * s n
AT 3 - Yx INTERVAaAalLSs VECLASSIFILED AFTER 12 YR )

TEST 785 Ruw 26 BALANCE 731 T 09/15/67

STABILITY AX1S CoEFFICIE.TS

MACH Q HFTA ALPHA cL . cu CPK CRM Cyn CSF : L/0

.605 426,730  -,03 .34 0742 0211 .0520 -.0008 - «0n02 <0018 3,522
604 426,329 -,02 =4,98 -, 4320 0364 0896 0001 -e0901 - 40023 =11,878
604 425,629 -,03 ~3,73 ~.3154 0293 +0810 -,0003 «0n00 «0020 =10,767
605 426,686 =03 <2,38 -. 1854 0242 0708 -, 0007 «0nul 0021 7,659
604 426,158 -,03 =1l,04 -~ 0626 0219 0618 -.0009 0002 0022 ~2,906
.604 425,732 =,03 .34 0725 021l 0523 «. 0007 «0pu2 0019 3,441
604 426,219 =,03 1,96 2301 L0231 « 0417 -, 0009 «0003 « 0014 9,967
.604 425,539 -,03 3,39 3648 0275 0342 -,0012 #0004 20011 13,279
L6064 425,782 =,03 4,81 .4978 0341 £ 0271 -.0013 «0n04 «0010 14,598
.603 424,955 =,02 6,16 6190 L0425 0207 -, 0026 «0n0% 0014 14,560
604 425,727 -,u2 7,52 . 1392 L0837 0161 -.0027 «0nU4 .0013 13,777
604 424,317 -.03 .34 <0734 L0211 0521 - 00u8 «0n02 $0017 3,481

BUOY axIS COEFFICIENTS

+ACH Q BETA  ALPHA CNF CaF CPM CRM Cym CSF

<605 4264730 =03 *34 0743 «0206 . 0520 -+0008 0002 «0018
604 426,329 =02  =4e98 -.4334 ~e0013 . 0896 <0001 -e0001 #0023
604 425,629 =03  «3,73 =-,3165 . 0087 L0810 0003 «0001 «0020
605 426,686 «e83  =2,38 ~,1863 «0165 .0708 -e0007 20001 «0021
604 426,158 =003 =l,04 -, 0630 £ 0204 L0618 -e0009 «0002 0022
604 425,732 =-s03 34 0726 0206 L0523 ~e0007 00002 #0019
.604 426,219 =03 1.96 2307 0152 L0417 -e 0009 20003 «0014
604 425,539 -, 03 3.39 3657 «0059 L0342 «e0012 #0003 #0011
604 425,782 =03 4481 +4988 ~e 0077 0271 «e 0014 «0003 0010
+603 424,955 -e02 bel6 6198 ~eN24] .0207 - 0026 0001 #0014
604 425,727 -.02 Te52 L7396 -y 0435 L0161 -e0028 +0001 0013
J604 426,317 =03 34 «0735 0206 «0521 «e0008 0002 «0017

1IIIIIIIIIIIII!!!!!!!!I!!!!!EE& e 7X10 FT TUNNELS ess nasa "y



e a8 s s TENENERENEERENN. - -

GRnNnUP 4 -

W NGRAUEDUD Al 3

'TUwNéL

RIGH

MaCH @ RETA
.708 535,325 -3 .
.T08 536,176 -, 04
.T08 536,165 -, 04
708 535,924 -, 08
708 535.784 - U4
.7T08 535,424 =04
.T08 535,327 -y U4
L7608 535,463 - 03
.T707 535,227 -.03
.707 535,030 -, 03
708 535.683 -a03
.708 5354555 ~.03
708 535,728 -.04
~ACH Q BETA
+708 5354325 -e03
+708 536,176 -e04
2708 536,165 -e 04
. 708 535,924 -. 04
.708 535,784 o 04
« 708 535,424 e 4
+708 535.327 -0
« 708 5354463 -e03
o707 535,227 ~e03
« 707 5354030 ~e03
«708 535,683 =e03
708 535,555 -e03
. 708 535,728 - 04

ALPHA

«57
«3.04
-2,43
-1.70

=.99
=el9

56

le64
2e46
3.33
4¢0S
4e66
«58

TEST 788

ct .

.1052
-e2343
-.1810
-e1171
=-.0527

0260

«1055

«2183

+3056

3996

+4622

«4933

<1083

T R 10

- Y K

F T

INTERVY ALS e

RUN

TUNNELS

44

BaLA

STABILITY AXIS COEFFICIENTS

Cco

+0230
»0352
20308
0272
0249
#0233
0231
0246
«0275
«0330
<0395
e 0448
0232

CPM

«0536
0807
w3739
20683
00639
« 0584
«053%
20477
0842
.0389
«0322
o« U251
0837

BODY aXxIS COEFFICIENTS

CNF

«1054
-e2358
-,1821
~.1178
-.0531

0260

1057

2189

«3065

#4008

« 4637

+4951

1089

- S - -

FT TUNNELS

CaF

0220
«n227
«0231
«0237
«0240
«0233
0220
«n183
0143
«0098
<0068
<0046
<0221

CPM

«0536
»0807
0739
0683
0639
« 0584
#0535
£ 0477
00442
+0389
.0322
» 0251
0537

*

CRM™

L 1

NCE 731

-.0012"

-, 0003
-,0003
-.0009
-.0010
-.0010
-,0010
=-.0012
-.0016
«,0013
=.0012
=,0009
=.0010

CRM

-e0012
«e0003
«e0003
~+0009
-e0010
-e0010
«e0011
-0 0012
-e0016
-e0013
-sQ012
«e 0009
«e0010

&

NASA

N AS A

DECLASSIFIED

e

CY:4

«0n03
#0000
+0001
«0001
«0002
«0n03
«0003
+0n0%
20002
00005
« 0005
«0q03

PRELIMINARY »

CSF

0014
0027
0024
0022
0023
0017
0016
L0013
+0010
0007
«0007
20008
.0017

Cym

«0003
«0000
«0001
«0n02
0002
«0002
«0003
«0003
«0003
« 0004
20004
« 0004
«0003

AFTER 12 YRS

09/15/67

L/D

40,569
«6,651
«5,868
~4,312
=2,117

1,120

4,571

8,869
11,112
12,106
11.702
116002

4,667

CSF

00014
«0027
«0024
0022
»0023
«0017
«0016
+0013
#0010
«0007
0007
«0008
0017

»

*



* % o noa S A SRR

W GRADVDETD AT

GRAUP & -

MaCH Q

.201 58,827
.201 58.737
.201 58,538
«201 586931
.201 58,732
.201 58,928
.201 58.827
.202 50,024
.202 59,121
.201 58,826
.201 58.822
.201 58,722
.201 Sa.,722
.201 58.822
.201 58,822
.201 58.725
©.201 58,532
.200 58,339
.200 58,351
.200 58,368
.201 58,630

MACH Q

«201 58,827
+201 58,737
+201 58,538
.201 58,931
«201 58,732
«201 58.928
«201 SR.827
«202 59.02¢
202 89.121
«201 58.824
+201 58.822
201 58,722
201 58,722
.201 58,822
«201 58,822
.201 58,725

<201 i58,532.,

0O w

HIGH SPEED TUNNEL

RETA

-, 01
s 00
-.01
-.01
=01
-,01
=01
.01
-anl
e Nl
=e01
=s01
.01
-.01
-.01
-,0l
-,01
-0l
.01
-.01
~,01

BETA

.e01
=e00
=201
.01
01
=01
“e01
~e01
=01
=e01
«e01
=01
e 01
-0l
we 01
~s01

220058 ;339 7

«200 58,351
«200 584368
«201 SR+630

~e01
=01

ALPHA

02
-5,22
4,19
=3.1%
=2.11
«l.06

01

la07
2414
3,23
4,29
5.36
6,45
T.53
8,60
D467
10,76
11,80
12.89
13.92
.03

TEST 788

cL -

«0135
-e 4427
~e3525
=e2603
-+1699
~e 0774

«0135

«1982

«1989

«2933

«3800

4684

«5608

6409

« 7246

«8004

8748

«9315

«9857
140391

0124

7T X110 F

3 =« YR

T

TUNNE

Run - 28

LS

4 & % N A'S A

BALANCE 731

STABILITY AXIS COEFFICIENTS

ch

$ 0274

«0436
«0384
«0339
«0308
«0285
0274
0273
0284
«0306
«0336
«0375
0432
0493
« 0566
«0646
0743
20833
«0958
«1110
0274

CPM

« 0447
«0870
+0782
+ 0694
0610
#0524
« 0446
«0367
0287
. 0217
00141
«0084
- 0007
-e 0080
~s0173
~e 0265
~e0373
-.0508
~e 0696
-4 0942
«0449

BODY aXIS COEFFICIENTS

CNF

#0135
. b4
-,3543
-,2617
-,1709
0779

«0135

«1057

1998

«2945

»3813

4697

5619

6417

7246

« 7995

.8729

«9283

29816
10346

«0124

CAF

«0274
«1032
Ni26
«0195
« 0245
«0271
o 0274
+N253
«0210
20141
«N051
-y N064
-e 0201
«e0350
-e 0524
-y 0706
-e0903
-e1088
~e1264
~e1419

20274

CPM

00447
L0870
L0782
» 0694
+0610
» 0524
« 0446
20367
+0287
. 0217
20141
0084
~.0007
-, 0080
~,0173
-, 0265
-, 0373
-,0508
-, 0696
-. 0942
« 0449

CRM

- 0004

40005
=,0006
=.0006
=e 0004
=e.0002

«0001
-40003
~e 0006
=e0006
~.0007
=+ 0009
-.0014
-,0018
-,0016
0017
=.0016
~e0013
=.0013
=.0011
-, 0001

CRM

~e0004
~e 0004
«e0006
-«0006
-e0004
-e 0002

«0001
«o0003
«e0006
00006
-e0007
-e 0009
~e0014
o018
~e0017
~e0017
~-e0017
-0013
ws0014
-e0012
~e0001

Cym

'0003
00002
.000?
#0003
«0003
00603
0003
.0505
+0n04
«0004
-0Q0?
00904
e0003
«0003
20004
0000%
« 005
« 0005
«0p06
«0906
.000&

CSF

+0038
«0030
00033
20039
«0038
00043
«0044
#0036
+0034
20043
«0037
#0041
00041
#0035
00043
2 0044
+0036
0036
«0043
#0039
+003%

20003
0002
«0003
«0003
20003
20003
0003
«0004
0003
20003
«0003
<0003
«0002
«000l
«0001
«0001
«0002
«0003
20003
«0003
=0004%

BOLae N e

PRELIMINARY

09/15/67

Ls0

0491
=10.162
9,176
7,689
=5,516
«2,715
493
3.854
7,003
9.582
11.323
12.480
12,996
13.001
12.806
124385
11,778
11.183
100291
9,357
+452

CSF

+0038
+0030
«0033
«0039
0038
« 0043
o004}
«0036
«0034
0043
«0037
«004)
«0041
«0035
<0043
« 0044
+0036
«0036
«0043
0039
«0034

2t e

INTERVALSY DECLASSIFIED AFTER 12 YRS

»

*



=% yqNASA

GRoUP

HiGH

MACH

«402
o401
403
403
0403
«403
<402
402
402
402
402
402
402
o402
o402
0401

!IIIIIIIIIIII!!!!!!!EE?; * s 7X10 FT TUNNELS ##& NA 5 A (:‘IIllllllllllllllllllisééi

4 =

DOWNGRADED &l 3 YR

SPEED TUNNEL

Q

215.818
214,837
216.686
216,678
216,856
216,754
216,004
216,184
2164363
216.172
215.887
215.888
215.888
215.705
215,809
215,467
215,440
216,097

G

215.818
2144837
216,686
216,678
216,856
216,754
216.006
216,184
216,363
216,172
215,887
215,888
215,888
2154705
215.809
2154467
215.440
2164097

o

RETA

-,03
=03

BETA

-e03
-e03
-,03
=.03
=03
‘=-e03
=.03
~e03
.03
=e03
=s02
-e02
-e02
=e02
~e02
-e02

ALPHA

208
5,67
-4,58
«3,45
-2,31
-1l,16

07

1,22
2.42
3.69
4487
6406
.27
8,44
9,59
10,67
11,75
«05

TEST 788

cL .

.0165
5047
%042
«42999
«e1967
«e0954

0177

#1205

«2262

+3374

«4408

5390

#6392

« 7360

.8192

8792

+9263

0149

7110 FT

RUN

TUNNELS

29

INTERVALS?Y

HALANCE 731

STABILITY AX1S COEFFICIENTS

co

$ 0257
0462
00394
00340
<0299
0271
#0257
« 0258
00272
«0303
0345
« 0604
«0476
00560
«0653
«0752
0887
#0257

CPM

«0455
0922
+0833
<0736
+0643
0553
<0458
20371
« 0287
+0206
«0130
20057
=o0024
-,0108
-, 0206
-40331
-o 0557
20458

80DY AXIS COEFFICIENTS

CNF

<0165
-.5067
- 4060
~e3013
'.1977
-, 0959
077
#1210
.e2271
#3386
4421
5401
«6399
« 7360
«8183
8775
«9244
0149

CAF

» 0257

-e0038
#0070
«0159
00219
o 0251

" #0257
20233
« 0177
+0086

-e0030

w0167

-, 0337

- 0527

e 0720

-4 0887

-e1017
«D257

CPM

« 0455

0922
0833
0736
0643
#0553
» 0458
20371
0287
«0206
+0130
20057

-, 0024

0108
0206
«033]
+»0557
0458

CRM

* # *

-,0002 -

-, 0006
- 0007
-, 0009
-, 0006
-,0010
=, 0002
~. 0004
-,0006
~.0008
~+0010
-.0012
-,0015
=.0016
-, 0019
-,0022
-.0021
-, 0004

CRM

e 0002
we 0006
e 0007
«e0008
«e0006
«e 0010
we0002
e 0005
«s9006
«e0010
-e 0013
-e0015
w0016
«e0019
-e0022
we0022
«e0004

NASA

CYm

«0003
00601
0001
«0002
«0902
«0002
<0003
00003
» 0004
QOQO‘
«0nGS
«0004
00004
00605
00605
.0005
00005
«0p03

CSF

«0040
«0040
«0043
.0039
0060
00043
0040
«0039
#0035
20034
+0032
20033
«0033
«0031
00031
«0030
«0031
00044

CyM

«0003
+0001
0002
«0003
0003
<0003
+0003
20003
«0003
«0003
0003
00003
«0002
«0002
«0001
20001
+0001
20003

PRELIMINARY d
VDECLASSIFIED AFTER 12 YRS

09/15/67

L/D

o641
~10,913
«10,256

«8,819
«6,587
«3,525

+689
«, 667
8,308
11.128
12760
13347
13,430
13.151
12,547
11,686
10,647

+581

CSF

« 0040
+0040
«0043
0039
00040
0043
+00490
20039
«0035
«0034
«0032
+0033
+0033
«0031
0031
+0030
«0031
+004}

»*

-



se® NASA .!.!F!!!!gﬁii!!!!-!!!!!!L e%® 7x10 FT TUNNELS ®##% NASA PRELIMINARY ®&s

GRaUP 4 - ONWNGRADED AT 3=71r INTERVALSs DECLASSIFIED AFTER 1 2 YRS

s s Sy -

Poixvd IR Supng

CINLLASSIFE
% >

HIGH SPEEN TUNNEL. o

TEST 788 RUN 30 BALANCE 731 09/15/67
STABILITY AXIS COEFFICIENTS

MaCh Q BETA ALPHA cL . co CPM CRM - CYum CSF L/0

604 426,156 =,06. L17 .0307 20290 0478 -,0008 00002 « 0047 1,060
603 424,944 =,02 <«4.96 -, 4005 «0568 «0966 0012 -e0003 «0028 «7.045
.605 427,051 =,05 =3,78 -,3108 © 40455 0824 20010 “e0n00 «0045 6,834
605 427,039 «,06 «2,55 . ~-,2108 L0379 ,0705 «,0003 «0g01 «0053 5,565
605 427,208 ~“=,07 =i,24 = =,0978 .0321 - .0589 - 0008 «0p01 «0055 -3,051
L604 426,409 =,07 W17 »0307 »0290 0480 -e0007 « 0902 <0051 1,057
605 426,701 =,06 1,64 .1686 £ 0285 «0377 «,0010 «0003 2 0044 5,905
,604 425,750 «,05 3,09 3046 ,0308 <0293 -, 0013 +0003 20036 9,895
606 625,646 =,05 4,57 . 4465 0362 <0218 -, 0013 « 0004 «0035 12,333
605 426.896 =,04 5,91 «5607 0632 «0159 -, 0026 #0003 +0036 12978
604 425,833 =,04 T.25 +6726 0526 «0110 ~e0023 #0004 «0035 12,787
L6064 426,328  =.07 W17 «0305 20291 «0479 «.0007 «0001 «0053 1,051

800Y axXIS COEFFICIENTS

MACH Q BETA  ALPHA CNF CaF CPM CRM Cym CSF
«604 426,156 .06 «l7 +0308 »0289 0478 «e0008 «0002 0047
603 424,944 -, 02 44,96 4037 <0220 . 0966 «0011 s 0004 +0028
«605 427,051 -e05 3478 -e3131 ° 0249 .0824 #0010 -e0001 «0045
#6055 427,039 .06 =2e55 -42122 «0285 +0705 «e0003 «0001 +0053
«605 427,208 .07 =le24 «e 0985 *0299 « 0589 ~e 0008 0001 «0055
0604 4264409 ~e07 17 «0308 « 0289 +0480 -s0007 +0002 «0051
+605 426,701 -e06 le64 1693 «0237 - J0377 we0010 20002 20044
2604 425,750 ~e 05 3,09 «3058 «0143 «0293 «e0013 20003 20036
+604 425,646 ~e05 4457 4479 «0005 .0218 -e0013 «0003 #0035
2605 426.894 LI 591 5620 ~e0147 «0159 ~e 0027 20001 20036
v604 4254833 ~olé 7425 06736 ~+0326 «0110 -e023 «0001 #0035
0604 426,328 =07 - 17 «0306 *0290 0479 -e0007 <0001 +0053

c IIII'IIIIIII!!!!!!QE? sws 7X10 FT TUNKNELS ew®# NASA C1!'!'.!I!!!!l...!!!!lillil' *




#*

®® N ASA

GROUP

HIGH

MACH

.708
.709
.708
.708
S708
708
708
~708
.708
706

~ACH

708
.709
.708
708
708
708
.708
708
o708
o706

‘ -
SPERESTUNNEL

Q SETA
534,310 =,08
536,702 =400
536,231 =-.05
535,873  -.07
535.851 .07
536.162 -, 08
535,673  -.u8
535.965 .07
535.658 .07
534,427 ~.06

0 BETA
5364310 -e08
536,702 -e00
5360231 =405
535,873 =07
535,851  =.07
536,162  =.08
535,673 =008
535,965 07
535,658 =e07
5344427 .06

ALPHA

«80
=1,95
=l,31

-e65
el2

« 78

1.61
2437
3.13
3.80

DOWNGRADED AT 3 -YR

TEST 788

cL .

1621
-e 0396
-.0023

#0453

+1066

+1585

2278

3019

«3701

4199

7T X110 FT

RUN 31

TUNNELS

INTERVALS)

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

0427
#0572
«0520
« 0480
«0450
0427
0412
« 0429
00462
20495

CPM

«0515
0822
+0730
0652

© 40879

40519
. 0455
0401
0345
.0288

B0ODY axIS COEFFICIENTS

CNF

1627
-.0415
«,0034

00447

«1067

*1590

«2288

#3033

«3719

04221

7 X 10

CafF

« 0405
+ 0559
«0519
+ 0485
« 0448
« 0406
+0348
«0303
« 0260
0216

FT TUNNELS

CPM

«0515
0822
«0730
+ 0579
+0519

" 40455

<0401
+0345
«0288

CRM

. # &

'0000"

«e0006
«,0005
«,0004
'10008
-.0004
-, 0006
-,0010
-,0010
=,0008

CRM

-e 0004
we 0066
- 0005
«e 0004
-e0008
«e 0004
«e0010
«s0008

## NASA

NASA

CYm

«0n03
#0005
.0006
<0004
+0005
<0003
00002

.0903‘

+0003
«0004

b L

CSF

00046
«e0015
#0019
#0034
<0034
0047
0047
« 0040
«0035
20033

«0003
0005
«0004
«0006
«0005
+0003
0002
«0002
+0003
20003

PRELIMINARY *
DECLASSIFIED AFTER 12 YRS

09/15/67

L/

3,796
692
o043

2944
2,368
3,707
5,527
7,062
8,004
8,485

CSF

« 0046
we0015
«0019
+0034
«0034
20067
0047
«0040
+003S
«0033

.



* e N'A-S'A-‘uaﬁ 7410 FFT TUNNELS #%s NASA PRELIMINARY .

GRNnUYUP & - 0 0WaNGRAUVDED AT 3 =Ymnw INTERVALSSs DECLASSIFIED AFTER 12 YRS

TEST 788 RUN 32 BALANCE 731 . 09/15/67
STABILITY AXIS COEFFICIENTS

MACH ° . BETA ALpHA cL co CPM CRM Cyum CsF L/0
.200 68,431 =.01 .03 .0508 0272 s 0104 -,0003. $0402 +0046 1.866
.201 58,736 =,01 =5,20 e #079 W0411 20334 -,0005 #0000 #0045 -9,927
go} 58.932 ~.01 =4.17 -13156 L0361 L0244 -e0003 0001 0064 8,732
.202 59,227 =.01 =3,15 = =~,2255 .0323 <0152 <0000 «0002 «0042 6,990
1202 59,126 =01 «2,09 - =~,1330 .0295 .0070 «0001 +0902 «0048 4,504
s202 59.322 =,01. ~l,02 ~e0401 $0277 -y 0020 .0001 «0001 « 0054 wl 467
.202 59,025 =01 .02 <0458 L0272 ~.0097 -,0002 00002 «0053 1,687
.202 59.023 =.01 1,09 «1399 «0275 -.0183 ~,0002 #0902 «0051 5,081
.202 59,022 ~,01 2,16 «2374 £0292 -, 0261 -,0000 #0002 »0056 8,139
.201 58.922 ~.01 3,24 03241 +0316 -.0334 “,0007 «0902 «005% 10,264
L2001 58,921 =.01 4,30 4175 20353 -.0409 =,0004 «0902 «0052 11,841
L202 59.019  =,01 5,37 +5052 .0398 -,0481 -, 0004 «0003 »0053 12,690
J201 58.821 =01 6,47 25934 <0483 ~.0567 0014 #0002 «006% 13,086
.201 58,921 -,01 7,53 6756 .0521 w0651 -,0014 #0902 »0065 12,962
.201 58,922 =,01 8,64 . 7580 .0601 ~.0736 -.0014 «0903 « 0044 12,612
L2001 58,925 ~.01 9,68 «8345 « 0687 -,0842 -,0011 «0903 «0057 12,153
. .201 584829 =,01 - 10,77 9072 20783 e 0944 ~.0014 +0903 «0058 11,590
.202 56,133 ~,01 11,82 +9680 .0889 -.1062 «,0011 +0004 «0069 10.888
.201 584849 «,01 12,90 1.0220 .1019 -.1258 «,0009 «0804 «0061 10,032
.202 59,065 -,01 13,93 1.0690 «1169 -, 1494 =-,0008 «0qU4 +0068 9,148
4201 58,926 .01 «03 20482 0271 e 0097 =, 0000 «0002 0053 - 1,777
BoDY AXIS COEFFICIENTs
MACH [+ BETA  ALPHA CNF CaF CcPM . CRM CYm - CSF
«200 5B,431 -.0l «03 «0508 0272 -, 0104 00003 «0002 «0046
201 58,736 01l  =5.20 4098 »0039 . 0334 «e 0005 «0001 «0045
+201 58,932 =01 =b,17 =43171 <0131 L0244 »s0003 «0001 00044
«202 59,227 a0l  =3415 42269 «0198 «0152 20000 <0002 +0042
0202 594126 =s01 =209 «41340 20247 +0070 «0001 20002 00048
202 59.322 =0l =leg2 e 0406 «0270 ~20020 «0001 0001 «0054
0202 594025 =0l 02 00458 «0272 0097 (002 «0002 #0053
202 59023 =e01 109 «1403 20249 -.,0183 «¢0002 20002 «0051
«202 59.022 -.01 2416 +2383 «0202 -, 0261 -+0000 «0002 « 0056
.201 SR,922 -.01 3,24 .3253 .0132 ~,0334 «e0007 «0002 «0054
201 58,921 ~.nl 4430 4188 «0038 -, 0405 «2000S «0002 <0052
«202 59.01Y =.01 537 +5066 -~ 0076 0481 s 0004 20003 20053
+201 584821 =e0l 6e4T - #5946 -+0218 =e0567 e 0014 20000 +0064
201 BRW921 =e01 753 « 6764 ~e 0369 e 0651 ~e0015 20000 +0065
«201 58.922 o0l 8e64 .7581 -. 0544 -, 0736 - 0014 20001 0044
«201 58,925 -,01 9.68 .8337 -, 0725 -, 0842 ws0011 «0001 + 0087
201 58,829 “s01 10,77 «9054 -.0925 0944 -s0014 «0000 «0058
«202 59,133 =01  11.82 +9651 -.1111 ~,1062 «e0011 «0002 «0069
«201 58,849 “e0l 12490 1.0182 -.1286 -.1258 ««0010 «0002 20061
202 594065 =s0l 1393 1.0649 -e1438 1494 . «s0009 *0002 «0068

«201 584926 -0l 03 00482 0271 ~e 0097 «e0000 20002 +00S3




% ® NASA 1lIIIIIIIIIIIIIIIIIIIIIIIIE?Ea *

DOoOWNGRADEWD AT

GRoUP

HIGH

MACH

402
o402
o402
o402
<402
o402
«402
o402
«402
.‘oz
«402
402
«402
«402
«402
40l
<401
2402

& -

SPEED TUNNEL

Q

216,004
215,951
216,406
216,490
216,575
216.102
215.910
216,276
216,177
215.892
2154702
216,446
2164447
215.894
215.721
215,568
215.168
215.910

Q

216004
215.951
2164406
2164490
2164575
216.102
2154910
216,276
2164177
215.892
215.702
2164446
2164447
215.894
215,721
215,568
215.168

215,910 -

BETA
-, 03
-, 03
-, 03

-, 03

«.03

ALPHA

.05
~5,69
~4,8]
-3,47
-2,33
-1.16

.05

1,21
2,641
3.67
4,84
6,06
7.23
8441 -
9.55
10,64
11,71

ALPHA

«05
“5e69
=461
«3447
=233
=]lelb

05

l.21
2.‘1'
3.67
4.84
6406
Te23
8e4l
9455
. 10464
11.71
006

TEST 788

(48

0498
-4703
-y3724
=-.2672
=,1643
~e0615

«0501

+1538

«260%

«3703

+4736

«5754

6719

«7654

+8505

9122

»9553

« 0504

7 X10 F T
3 « YR

TUNNE

INTERVALSY

RUN 33

LS

BALANCE 731

STABILITY AXIS COEFFICIENTS

cD

« 0255
L0637
0376
.0323
20286
0263
«0255
0260
0279
«0314
<0362
0427
«0501
20589
+0688
20796
20926
«0255

CPM

w0109
0381
0284
.0178
"e0081
=.00190
-,0107
-e 0194
-,0278
-e0362
~¢0438
=+0519
~.0607
-,0692
'00792
~-e 0908
~e1132
~-o0106

B0ODY axIS COEFFICIENTS

CNF

00498
Cma4722
-e3742
~s 2686
=.1653
~e 0620
«0502
1543
2612
«3714
04749
«5765
6727
« 7655
«8497
«9107
«9537

«0504°

7 X 10

Car

+ 0255
*¢0032
#0075
«0161
«0219
«0250
o 0254
0227
«0169
e 0077
~e0039
~s0183
*e0348
«e0536
=e 0731
-e0901
~e1031
. «0255

FT TUNNELS

cPM

-,0109
+0381
+0284
0178
+0081

*.0010

~,0107

=,0194

-,0278

-,0362

-.0438

=.0519

-e 0607

-,0692

-,0792

-,0908

CRM

@ & »

-,0002

-, 0005
-,0005
-, 0006
=,0007
-,0008
-e0001

«0001
-, 0004
«.0006
=.0009
~,0012
=,0011
=.0013
=,0017
=-,0021
«-,0019
-4,0003

-.1132

~,0106

NASA

[ £7]
0002

‘00600

CRM

«00002
«e¢0005
-s0005
-¢0006
-e0007
~+0008
«e0001

«0001
-e004
«c007
-0 0009
-0 0012
ee0011
«e0013
-e0018
o021
«e 0019
«e0003

00000,

#0001
+0001
«0001
QQQOZ
0002
QODOZ
.0003
0003
«0q03
'000“
«0n04
«0004
00904
QOQO‘
.0002

CSF

+ 0046
.0050
0052
0047
+0050
0047
+0050
+0048
+0046
«0042
0038
#0039
« 0041
00041
00041
20039
0042
«0049

«0002
20000
+0001
0002
«0002
0002
«0002
«0002
00002
«0002
0003
«0002
00002
«0002
20001
-e0000
20000
+0002

PRELIMINARY *
DECLASSIFIED AFTER 12 YRS

09/15/67

L./0

1,951
10,764
-9,918
-8,273
~5.739
-2,338
1.969
5,917
9,333
11,783
13080
134474
13.401
12,999
12.358
11,660
10,314
1.976

cSF

20046
#0050
«0052
20047
« 0050
+ 0047
#0050
+ 0048
«0046
«0042
«0038
« 0039
+0041
«0041
0041
+0039
«0042
« 0049

®



R 7TX10 FT TUNNELS e #%« NASA PRELIMINARY LA
AT 3«Yx INTERVALSY DECLASSIFIED AFTER 12 YRS

VED

HIG%VSPEED TUNNEL TEST 788 RUN 34 BALANCE 731 09715767
Mo

22

o

STABILITY AXIS COEFFICIEnTS

MACH Q BETA ALPHA L co CPM CRM CYm CSF L/0

604 426,409 =07 - W14 0643 0287 -,0123 ~e0006 - 0001 «0055 2,245
604 426,447 ~-.06 =3.,81 -,2850 00434 «0237 +0006 «e0001 0054 =0,564
604 425.773 =08 =2,58 =.1828 «0361 «0110 =+ 0004 ~e 0000 «0066 «5,063
.604 426,208 - 07 <«1,29 -, 0686 0312 -, 0006 =40006 « 000V 20060 -2,200
604 425,993 - 07 olé 20655 © .0287 %0126 -.0002 « 00014 0059 2,286
+604 426,368 - 07 1,64 +2043 «0288 =0 0225 =+0010 «0002 #0053 7,084
604 426,169 =06 3,05 «3381 «0317 ~<0308 =«0011 «0002 «0045 104657
603 425.316 .06 4,52 4764 <0374 -+0386 “e0013 « 0903 00043 12.721
.603 425,316 -,05 5.82 «5890 «0448 ~e0450 = 0024 «0903 00046 13,145
.604 425,646 -5 7.24 7268 »0558 =+ 0500 =s0027 « 0003 20042 13,027
604 426,492 .07 W13 »0628 +0286 -e0120 -, 0004 #0001 «0060 2,195

BODY axIS COEFFICIENTS

~ACH Q BETA  ALPHA CNF CAF CcPM CRM CYm CSF

0604 4264409 . =07 ols 00644 «0285 -,0123 0006 #0001 «0055
604 426,447 =e06 =3.81 -,2872 0244 .0237 «0006 -e0002 0054
604 425,773 «e08  =2,58 e, 1842 .0278 L0110 «e 0004 ~e0000 0066
604 426,208 ve07  =1.29 s 0693 +0296 -, 0006 w0006 «0000 <0060
604 425,993 .07 14 «0656 +0285 -,0126 ~20002 «0001 «0059
604 426,368 .07 1.66 «2050 «0230 -,0225 ~e0010 0001 20053
+604 426,169 =06 3,05 +3393 «0137 -, 0308 «e0011 0002 « 0045
«603 425,316 .06 4e52 4778 «e 0002 -,0386 we0013 0002 «0043
+603 425,316 .05 5482 «5903 -~ 0152 -, 0450 «s0024 20000 00046
606 425,646 «.08 Te24 7278 =,0363 «,0500 «s 0027 +0000 +0042

604 426,492 ‘-e07 »13 «0628 «0285 «,0120 e 0004 «0001 20060

SRR, 7 k10 FT TUNNELS s NASA st &



PR

GRAUP

HIGH"

MaCH

708
709
709
"W T09
+»708
708
708
«708
.708
+ 708

~aCH

«708
«709
. 709
. 709
708
<708
«708
<708
«708
«708

e

& -

D oWNGRADED

SPEED TUNNEL

Q

535,834
536,595
536,685
537.125
5364546
535,958
536.210
535779
5354636
5354609

Q

535.834
536,595
536,685
537.125
536,546
535,958
$36.210
535,779
535,636
535.609

BETA

-, 09

W01
~.05
-.08
=.08
-, 09
-, 09
~,08
o008
-.07

BETA

-e09

01
o 05
=08
~e08
‘we09
-s 09
.o 08
-e08
=s07

ALPHA

69
2,00
~l,.41

- 70
09
82

1.53

2.26

3.05

3.69

ALPHA

069
=2.00
=leébl

=70

.09

«82

1.53
2026
3.05
3.69

TEST 788

cL

+«1854
~a0117
+0250
«0768
+1371
«193¢
«2559
+3257
«4010
04469

AT 3 «YR

7%10 FT- TUNNE.LS

INTERVYALSS

RUN - 35

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

0627
0558
0512
«0475
00445
00419
00416
«0429
<0467
+0508

CPM

-,0101
.0207
20114
« 0035

. =s0045

-e0111
“e0163
«e0217
-o0281
-e0341

BOOY aXiIS COEFFICIENTS

CNF

«1859
- 0136
<0237
0762
1372
«1939
2569
«3270
«4028
<4491

7 %10

CaF

« 0406
+0554
+0518
- 0485
«Né43
«0392
«0347
0301
»0253
«0220

=,034}1

FT TUNNELS L

CRM

=,0005

‘00007
=,0008
-e 0005
«40008
=+0003
«e0005
=e0007
=s0008
=+0008

# # 6

CRM

»e000S
«sQ007
«e0008
«e0005
-e0008
»20003
«e 0005
-e0007
«e0008
-e008

NASA
DECLASSIFIED AFTER 12 YRS

CYwm

+0002
« 0004
00003
<0002
0003
«0002
20001
00901
2 0n02
+0002

CSF

<0051
.o 0024
<0023
20044
00042
«0057
20057
«0050
00047
«004¢

s0002

« 0004
«0003
«0002
«0003
«0002
«0001
20001
20002
+0002

PRELIMINARY * a0

09/15/67

L/0

6,347
«s210
-+ 488
14617
3,081 -
40612
60156
7587
8,581
84794

CSF

+0051

-y 0024
0023
« 0044
« 0042
+0057
+0057
+0050
«0047
00044

* @ NASA




HIGH

DoWwNGRADEDU

SPEED TUNNEL

Q

58.718
584229
58,228
584622
58.522
58,521
58,42}
58,519
58,419
58,517
58,319
58,021
58,515
58.319
58,320
58.421
58,524
58,333
58,346
58,263
58.520

Q

58,718

58,229
58.228
58.622
58,522
58,521
58,421
58,519
584419
58,517
58,319
584021
58.515
58,319
58,320
58,421
58,524
58,333
58+346
58,263
SRe520

q

BETA

=Nl -
=¢00
-, 00
=00
-.01
-, 00
-, 01
-,01
-,01

BETA

=e01
=, 00
~e00
- 00
~e01
~e00
=.01
01
=e01l

ALPHA

«05
~5417
4,14
=3.09
-2,05

=99

1.14
2,21
3,28
4,35
5,42
6,52
7,60
8,67
9,74
10,83
11.89
12,99
13,99
«06

@ # &

TEST 788

cL -

«0828
'03738
we2836
-e1932
-e1005
.. 0087

«+0810

01760

2683

#3597

»4475

5398

«6349

7143

« 71975

+8746

+9639
1.0111
1,0607
1.1117
+0797

7X10 F T

RUN .

TUNNE

36

LS

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

#0332
«0290
«0255
«023%
«0222
0222
«0233
00249
0281
»0320
#0371
#0438
«0510
«0592
20682
0777
.0893
1022
01173
0221

CPM

~e0072

«0341

#0253

0178

0085

«0019
- 0068
-o 0224
-,0298
-,0367
-o0446
-s0537
-,0606
~e0703
-4 0797
-,0889
-ol0l4é
-,1192
~o 1627
=,0064

BODY AXIS COEFFICIENTS

CNF

«0828
«,3752
-e2849
~e1942
-sl012
-=e0091
«0810
01764
«2690
«3606
<4485
«5408
«6355
«7145
«7970
«8731
«9412
1.0072
1,0558
1.1063

«0797 -

CaF

00223
~e 0006
«0085
#0150
«0199
0221
0221
+0198
00146
«0075
-e0020
=e0l4l
-, 0285
-y 0438
-.0617
-, 0806
-e1008
«21209
'|1386
»e1548
0220

CPM

-,0072
<0341
+0253
«0178
+ 0085
<0019

-,0068

-,0151

-, 0224

-,0298

-,0367

-, 0446

-,0837

-, 0606

-,0703

-, 0797

-, 0889

o104

-,1192

~e1427

~s0064

CRM

'QOOOé‘

-e0003
=.0003

«0001

#0001
«,0004
-,0001
=.0001
-, 0004
-,0007
«.0006
-,0006
-,0010
-,0017
-,0016
-.0015
-, 0014
-,0012
-.0012
-.0006
-40000

* # &

CRM

e 0002
we0003
w0003

«0002

«0001
we0004
»e 0001
w0001
-e0004
«e 0007
-we0006
-e 0006
=e0010
-e0017
o015
ws 0014
w0013
«e0013
«+0007
«e0000

NASA

CYm

00003
«0901
.0001
.0002
0002
#0002
<0003
0003
.0303
«0003
«0003
« 0004
«00p03
0003
'OQOS
«0004
« 0604
<0004
00004
20004
#0003

CSF

.oqzl
#0018
#0023
0021
«0023
«0018
<0021
«0029
«0029
0029
#0036
«0034
#0038
.0042
«0039
00033
«0038
20037
#0039
« 0050
#0025

CyM

#0003

«0001
20001
00002
00002
#0003
20003
00003
«0003
20002
<0002
#0003
+0002
o000l
20000
0001
«0001
«0002
0001
«0003
«0003

PRELIMINARY
AT 3 -YFR INTERVALSs VECLASSIFIED AFTER 12 YRS

09/15/67

L/0

34693
»11260
»9,773
74583
4,267
"391
3,644
7,552
10,752
12,780
13,964
14,554
14,503
14,005
13,474
12,825
12,142
11,324
10,377
9,479
3,603

CSF

«0021

<0018
« 0023
«002]1
+0023
<0018
«0021
« 0029
«0029
«0029
«0036
«0034
«0038
0042
#0039
+0033
#0038
«0037
+0039
«+ 0050
20025

L

*



% NASA 7X10 FT TUNNELS # % ¢ NASA PRELIMINARY . e

GRnoaUP ¢4 - DowNGRADED AT 3 «YR INTERVALS Y DECLASSIFIED AFTER 12 YRS

N

HIGH SPEED TUNNEL TEST 788 RuN 37 BALANCE 731 09715767
STABILITY AXIS COEFFICIENTS

MaCr Q BETA ALPHA cL co CPM CRM . Cym CSF L/0
402 216,239 ~,02 | ,12 0867 «0204 -.0072 =e0003 - «0002 .oo:: ;.z::
- -5, -, 4288 0346 #0377 -.0006 «0000 «00 12,4
::3§ g%g:gg? .:85 -2.23 -:3511 +0290 20288 «,0005 40001 «0027 11,406
402 216,531 -,02° 3,39 . =.2284 0247 20192 «,0005 +0001 .oozg -9,231
402 216,062 «,02 «2,23 .. 1244 #0219 <0104 -0 0007 0002 .ooz‘ -5.633
.402 215,964 ~,02 =1,08 -, 0213 «0205 #0017 -o0004 0000? 0002 wlol
402 216,424 -, 02 .13 +0888 0204 -, 0073 -,000) 0002 .0022 ;.352
.402 215,955 ~,02 1,31 «1949 « 0216 =,0162 «,0001 00003 +0024 001
.402 215,765 «,02 2,54 «3038 0244 0244 -, 0004 «0003 ,oozg 12.45;
402 215,947 -,02 3,77 4123 . 0286 -.0325 =-40007 +0003 00023 16.39B
.602 215,758 ,02 4,96 .S182 20361 -o0397 -, 0006 « 0004 0024 15,12
402 215,943 «,02 6,14 «6142 «0408 -~ 0479 =~,0011 «0004 .oozg 15,063
<402 216,039 ..02 7,34 <7135 0491 -e0566 - =,0013 +0p03 «002 14,521
402 215,765 =,02 8,52 . «8091 «0586 ~e0652 -,0014 « 0004 «0025 13,813
«402 215,871  «,02 9,66 +8933 +0689 -e0745 ~e0016 «0p04 «0026 12,968
402 215,714 =,02 10.74 «9595 #0800 -, 0859 «-,0019 00004 «0025 11,997
402 215,871 -,01 11,82 1.,0034 +0932 -o 1071 -,0021 «0004 .0023 R 10.763
402 216,331 -,02 .14 <0885 0204 «,0074 -, 0004 « 0002 .oozt 4,34

800Y AXIS COEFFICIENTS

MACH Q BETA A_LPHA CNF CarF CPM CRM CYm CSF .
0402 2164239 e 02 12 + 0867 «0202 =+0072 we0003 «0002 «0023
o402 2164268 -e02 «5463 *e%4300 -eQ077 0377 «s 0006 +0001 00027
+#03 2164631 -e02 ~4e52 ~e3323 «0028 +0288 «e0005 «0001 «0027
0402 216,531 =e02 ©3439 - -o2294 «0112 20192 «e 0005 «0002 « 0026
402 216,062 -.02 =2.23 -e1252 «0170 20104 «s0007 s0002 +0025
«402 215,964 =e02 =le08 -« 0216 «0200 0017 - 0004 0002 0024
0402 216.424 -,02 T .13 +~0888 0202 -,0073 «e0001 00002 «0026
«402 215,955 =e02 le31 «1953 00172 -,0162 -s 0001 20003 « 0024
+402 215,765 =e02 2454 +3045 «0109 -, 0244 «e 0004 +0003 «0025
«402 215,947 -e02 3.77 *4133 «001S »,032S «e0007 «0002 +0023
402 215,758 -.02 4,96 «5161 -s0106 -, 0357 -eV006 20003 «0024
«402 215,943 -s02 6e14 «6143 -90251 -, 0679 «s0011 D002 «0024
402 216,039 =-.02 Te34 e 7137 -, 0424 -, 0564 .el014 «0002 «0025
«402 215,765 -.02 8,52 «8086 w0619 -,0652 -e0014 o002 » 0025
«402 215,871 -, 02 F.66 +8918 =-00819 -, 0745 «e@016 «0001 « 0026
«402 215,714 =02 10e74¢ «9571 ~e1002 -, 0859 «e 0020 «0000 «0025
«402 215,871 =e0). - 1le82 10006 ~sllé] ~e1071 -e0021 =20000 20024

402 216.331 « 0885 «g202 =+ 0074 -2 0004 +0002 0023

“!.!.'!I!I!I!!%!!.,Ei L & & a 7Tx10 F T TUNNELS # & % NASA




*

« % NASA

GROUP

Py

HIGH

% -

DOWNGRADED

SPEEN TUNNEL

Q

4264073
426,046
426.273
425,418
426,319
426,136
425,122
4264029
4264366
425.870
4264067

Q

4264073
426,046
426.273
425,418
4264319
426,136
425.122
426,029

426,366 .

425,870
426,067

RETA

=064
q.03
- 04
.04
- 04
-.03
«,03
-.03
-.03
~.03
.04

BETA

04
=e03
'004
-.04
=04
=e03
-e03
.03
=e03
e 03
-e 04

8}

ALPHA

32
-3,.81
-2,52
-1,16

1,83
3.24
4,68
6.06
7.43

«31

ALPRA

«32
=3.81
=252
=1e16

«32

1483
3e24

4,68

6,06
T.63
l31

* &

TEST 788

cL.

1130
2873
-e1603
=.0329

«1118°

2564

«3922

«5283

«6527

« 7836

1110

AJ . 3="YR

7 X 10 F

RUN

T

TUNNELS

38

INTERVALSY

* B o

NASA

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

«0207
0277
0232
«0208
0207
«0231
+0278
0349
<0461
« 0559
20207

CPM

-2 0091
0215
«0114
«0017

-e0090

-e0186

= 0266

=+0340

=041l
=e0460

-.0087

BODY AXIS COEFFICIENTS

CNF

«1131
-.2884
‘01612
-e 0334

*1119

2570

03931

5292

+6536

#7839

oIlll

FT

CAF

«0201
« 0085
0161
«0202
«0201
+0150
«0056
-o0083
-.0251
-, 0459
«0201

TUNNELS

CPM

+0091
0215
«0114
«0017
0090
»0186
« 0266
« 0340
20411
0460
0087

L}

CRM

'0000‘
-,0005
«,0006
=,0007
=, 0007
-, 0009
~.0010
~e0011
~,0023
-+ 0026
«+0005

L - N

CRM

«e0004
»e 0005
«+0006
e 0007
«e0007
«+0009
-e0010
we0011
s 0024
- 0026
e G065

ASA

CYwu

«0p02
-0 0400
.ogoo
«0001
0002
«0003
e0p03
00004
#0003
00004
0002

CSF

«0024
#0028
.0030
0026
0023
0021
«0021
«0020
«0022
«0023
#0025

CYM

«0002
e (000
20001
20001
0002
e0002
20003
20003
«0001
«0000
« 0002

;
q

PRELIMINARY @®s
ODECLASSIFIED AFTER 12 YRS

09/15/67

Ls0

5,458
«10,376
-6,923
~1,582
5,392
11,079
14,113
156144
14.801
144023
S¢360

CSF

« 0024
<0028
+ 0030
«0026
0023
«0021
«0021
20020
10022
«0023
<0025

s




EKICTERN

DOWNGRADED:

GRnAnUP 4 -

HIGH SPEED TUNNEL

MACH Q

.708 538,566
.708 535,841
.708 536.006
.708 535,777
+708 5354659
.707 535,397
.707 535,379
.708 535,678
-707 534,460
.708 535,498
.708 535,855
.708 5364106

mACH Q

«708 535,566
+«708 535,841
«708 536,006
o708 535,777
«708 535.659
o707 535.397
«707 535.379
«708 535.678
«707 5344460
+708 535.498
«708 535.855
«708 536,106

BETA

- 04
~a05
-.08
.05
.04
-.04
.06
.04
04
.04
. 04
04

BETA

~s04
.05
=05
- 05
e 04
=06
o0&
s D&
.04
~e 04
e 04
=04

ALPHA

«48
«2,57
-1,89

elel7 .

~e36

«57
1.46
2.34
3,18
3,89
4.51

66

ALPHA

o468
«2457
=189
=l017

~e36
3-14
le46
2034
3.18
3.89
451

66

TEST 788

cL,

«1377
=e1604
~+0981
~¢0323

« 0494

«1459

2380

+3340

4256

#4913

«5228

«1551

7X10 F7T
3T I NTERVALSY DECLASSIFIED AFTER 12 YRS

TUNNELS

RUN 39

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

0227
«0299
0266
00241
0227
«0228
° 0243
«0275
+0329
«0398
¢ 0458
0230

CPM

=¢0096

0126

20068

«0015
~s0043
=e 0099
~e0146
=.0189
-.03243
~e0309
-e 0387
«+0105

BODY AXIS COEFFICIENTS

CNF

«1378
~s1616
=e0989
=.0327

* 06493

e1461

«2385

3347
04267
«4928
5246
+1554

Caf

«0216
<0227
«0233
«0236
*0230
0213
+0183

«0138

«0093
20064
«0046
0212

CPM

«0096
20126
+0068
+0015
«0043
«0099
20146
+0189
«0243
20309
«0387
20105

CRM

-,0010
'-0005
= 0006
«+0008
“e0010
=,0010
=.0012
=.0013
~,0013

‘-e0013

- 0010
-e0011

@ &

NASA

2.

CYu
00002

=40000

CRM

«e 0010
e 0005
-s 0006
-0 0008
«e0010
«e0010
«e0012
«e0013
=e0013
we 0013
«e0010
o011

00000
00001
00001
«0002
.0003
+0003
.090#
0004
00004
10002

£X8

CSF

0023
0034
«0033
«0029
«0025
«0023
20029
«0019
00016
#0015
00015
0022

Cym

00002
=90000
«0000
«0001
«0001
*0002
€0002
20002
20003
20003
20003
20002

PRELIMINARY

09/15/67

L/0

6.061
»54371
*3,689
-1,338

2e176

6e401

9.780
12146
12,930
124341
110422

66734

CSF

«0023
«0034
0033
0029
0025
«0023
«002¢0
0019
«0016
«0015
«0015
«0022

'!IIIIIIIIIIII!IIII!!!!!!!!!Q!EE% « 7X10 FT TUNNELS #*& NASA 1‘IIIIIIIIIIIIIIIIIIII!!!!EEE%E%E

L4

.



e *® yASA

GROUP

HIGH SPEED TUNNEL

MACH

«200
200

.

Q
58,233

58.142
58.635

58.732

SR.335
SRe432
584332
SR.826
58,330
58,329
58.130
58.228
S58.624
58.328
58.824
58,925
58,533
S53.343
58651
57.776
584827

[+]

58.233

58,142.

58,635
58,732
584335
584432
58,332
58,826
58,330
58,329
58,130
58,228
58,624

58,328

58,824
58,925
58,533
584343
SR,.651
§57.776
58.827

BETA

-.01 .

=00
-0l
-.00
~,00
-, 00
=01
-, 01
-, 01
=01
.01
-.01
=.01
.01
-,01
-, 01
-, 00
-,00
-.01
-0l
=00

BETaA

=e01
=e00
o0l
-, 00
~e00
=00
~a01
-e01
=e01
-o01
=01
-y0l
=01
~e01
-e01
~o01
=00
-e00
-e01
-e01l
.00

ALPHA

.02
=5,.21
-4,20

®3.15 - -

=2.11
=1.07
02
1,06
2,12
3,20
4,26
5,35
6,45
T.52
8,61
9,65
10,74
11.79
12,88
13.87
02

cL

#0371
=.4201
-,3296
=.2367
“e1477
~+08559

«0347

«1267

2174

«3094

«3994

4924

#5799

26640

27472

«8152

«8855

«9455
140048
1.0478

#0345

FT

RUN

TUNNELS

40

8ALANCE 731

STABILITY AXIS COEFFICIENTS

cb

0274

20417
«0369
»0329
«0301
«0283
00274
«0279
«0289
0314
#0349
«0395
«0451
»0520
#0597
$U673
L0767
« 0870
«1000
«1137
« 0275

CPM

0140
« 0568
« 0478
+»0385
«0303
#0217
00141
«0060
~a0015
-.0092
-e0169
-e0243
~e 0325
0407
-+0498
-, 0587
-,0688
~+0808
-.0998
=.1221
«0149

BODY. AXIS COEFFICIENTS

CNF

«0371
-ob4221
-,3314
—'-2391
--1487
=e0564
#0347
1272
2183
3106
24008
4938
#5811
6649
oT4T4
8146
+8839
«9428
1.0012
140437
20345

CaF

«0273
«0034
.nlav
'0199
« 02647
«0272
0274
0255
0209
0141
#0051
=-,0066
- 0203
=,0353
-e 0528
-e0702
-e 0896
-e1080
~e1263
'01406
0275

-

CPM

.0140
0568
0478
,0385
0303
0217
0161
L0060
0015
,0092
L0169
0243

-,0325

20407

-,0498

-

.0587
«0688
«0808
0998
1221
0149

CRM

® & &

~,0003 -

+0002

«0001
~e0001
=e0002
-,0003
=+0000
-50001
«,0003
~,0005
=-.0005
=.0005
=+0010
-+0012
=-.0012

-30015 .

«,0015
=o0014
-.0011
-.0010
=+0000

CRM

«e0003

+0002
~e0001
«0002
=e0002
e 0000
=e0001
0004
«e0006
«e 0005
«e 0005
e0011
e 0013
00012
«00016
«s0015
-e0014
we001l
00012
e W0G00

NASA

CYm

0000“
0003
00903
«0n0%
«000%
«0004
0904
«0005
«0005
'0005
«0005
«000S
#0005
.0905

«0005:

+0005
<0905
«0005
+0006
00006
00004

" CSF

0017
«0026
«0023
+0018
«0015
+0015
+0028
#0026
0024
<0022
#0020
«0016
+0016
+0019
#0016
»0013
0013
«0010
«0026
«0020
«0013

PRELIMINARY

09715767

L/0

1,355
=10.069
«8,922
«7,188
4,902
14979
1e266
4a547
7.511
9,842
11,458
12,460
12,848
12.761
12,508
12,107
11,551
10,873
10,046
94214
1e254

INTERVALSY DECLASSIFIED AFTER 12 Y‘R S

-»

)



L2 BN J

NASA

GROUP 4 -

a ‘IIIIIIIIIIIIIII!!ggéél. A

RIGH SPEED TUNNEL

MaCH Q

.402 215,707
.401 215.100
402 215,275
.402 216,010
.402 215,721
.402 215,249
.401 215,148
.402 215,514
.402 215.322
.402 215,595
.401 215,127
.401 214,848
.402 215,315
602 215,318
L4001 214,493
+402 215,549
.401 215,057
.402 215,242

vACH Q

«402 215,707
«401 215.100
+402 215,275
402 216,010
+402 215,721
«402 215,249
401 215,148
402 215,514
402 215,322
+402 215,595

- «401 215.127

«401 2144848
+402 215.315
402 215.318
401 2144493
0402 215.549

. 04012154057

402 215.242

BETA

-,03
-.02
-, 02
-e02
=e02
-e02
.-03
-,03
=03
-3
~e02
=02
=e02
.o 02
~e02
-e02
=02
~e03

DOWNGRADED AT 3

ALPHA

.05
-5,68
-4,59
~3,48.

«2,33 1

-1,18
<06
1.18
2.39
3,65
4,86
6,03
7.24
8,40
9,54

" 10463

11.72
«06

ALPHA

«05
~5.,68
-4 o59
-3.48
-2433
-wlel8

006

1.18
2439
3.65
4086
6403
Te24
Bebl
9.54

10663 °

1l1.72
.06

“

TEST 788

CL-

20368
- 4762
-e3779
-,2782
-.1165
-a 0704

«0394

«1387

02476

«3580

+4613

5587

6565

« 7505

«8341

«8936

9395

00394

TAI10 FT

TUNNELS

RUN. 41

& & &

BALANCE 731

STABILITY AXIS COEFFICIENTS

co CPM

0257 #0148
+0448 «0611
#0383 «0514
#0333 0421
<0292 #0325
. 0267 «0236
20256 «0146
« 0259 «0064
#0277 -o 0024
«0310 «e0105
»0358 we0184
« 0418 -e0261
20493 0347
+0576 ~e0435
«0672 ~¢ 0534
0776 -, 0654
« 0902 40872
«0257 00146

BODY ‘axIS COEFFICIENTS

“CNF

«0368
'04182
-o 3797
- 2796
=41755
- 0709

#0394

1392

2485

3592

04626

+5598

«6572

« 7506

«8333

<8921

«9378

« 0394

7 X 10

CAF

« 0256
-e 0026
«0080
#0163
«0221
0253
0256
#0231
0174
-0082
~20034
~e0171
~e0339
~e0526
~e 0720
~eNB85
~e1016

Fr

TUNNE LS

CRM

-, 0004
~, 0001

_=,0002

CPM

+0l68
«0611
40514
,062])
»0325
.0236
0166
20064
0024
«0105
0184
0261
«0347
+ 0435
«0534
«0654
#0872
«0146

=,0001
-o 0000
-,0002
'00002
40005
700007
-, 0009
«,0009
-.0011
=-,0012
-e0014
-e0016
~.0019
~,0018
-,0003

CRM

«e 0004
00001
«e 0001
we0000
e 0002
we0002
«e0005
«e0007
00009
=20009
-e0012
«e0013
we0014
«s 0017
-e 0020
=e0018
«e 0003

v % # NASA

NASA

CYm

#0003
«0003
<0003
a°°°§
00003
00903
<0303
«000%
«0505
«0905
«0005
#0005
«0005
00605
«0005
«090%
00605
00003

CSF

«0034
+0028
+0025
«0028
<0029
0031
«0038
«0033
#0032
«0032
0026
« 0024
«0025
«0023
»0022
«0023
+0022
«0036

Crm

«0003
«0003
20003
00004
00003
0003
20003
20004
20004
«0004
20004
«0004
«0003
20003
20002
+0001
20002
«0003

PRELIMINARY

09/15/67

L/0

1,434
«10,633
«9,856
8,364
«5,975
-2,632
1,538
54347
8,928
11,540
12,895
13,358
13,321
13,020
12.422
11.521
10,334
1.532

CSF

«0034
«0028
+0025
00028
«0029
«0031
20038
«0033
«0032
«0032
+0026
20024
«0025
«0023
0022
+0023
«0022
+0036

UN

v BN S g g
CLASSIFIED

. 0w

mpﬁi:%fzzg;ﬁaT ERV Aﬁh_s , VECLASSIFIED AFTER 12 YR S



1.0 % NASA

GRAaUP

HIGH

MACH

'603
+604
+60S
«604
«603
«603
603
‘.601
«60S
«603
.605

.

SPEED TUNNEL

Q

423,362
424,665
4254403
424,414
4244029
423,983
423,207
421.182
425.715
423,793
425,723

Q

423.362

424,665
4254403
4240414

4244029

423.983
423.207
42).182
425715
423,793
425.723

S8ETA

-, 06
-o04
-.Oq
=06
-,06
.06
=06
-.06
-,05
-.04
-, 07

BETA

=406
~s 04
=06
206
=06
e 06

06

“e06
«.05
=e04
07

ALPHA

.18
3,82
~2,58
-1.27

20

1,66
3,05
4,46
5.82
7.23

18

ALPHA

18
«3.82
“2e58

~le27

. 20
RYY-13
3.05
6046
Se82
723

o138

TEST 788

CcL .
+0566
-e 2944
s 1890
-.0738
« 0587
«3267
+4533
«5750
7103
«0533

F

T

«

TUNNELS

RUN 42

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

© 0286
0445
+0368
«0288
« 0286
«0315
«0363
0443
« 0545
0290

cPM

«0141
« 0491
«0359
« 0248
«0140
+0041
«.0038
=+0113
=+0175
~.0221
«0149

BODY aXIS COEFFICIENTS

CNF

0567
-e2967
“e1904
~e 0745

+0588

#1939

3278

04547

«5764

oT112

«0534

T X 10

F1

CaF

« 0284
e 0248
0282
«0298
«0286
0230
v0140
«0009
0143
-e 0353
«0288

TUNNELS

cPM

«0141
« 0491
«0359
« 0248
0140
« 0041
0038
<0113
«0175
0221
0149

CRM

#* ® @

~.0003 -

«0009

«0001

«0000
-.0002
'.0003
-.000‘
-,0007
~.0023
=.0025
-.,0003

NASA

CYMm
«0903

-.OQOZ
'00901
= 0900

CRM

«e0003
«0008
«0001

. «0000

«e0002

©e0003
w0006
«e0007
0023
=e0025

0000
0901
«0002
«0003
«0002
«0003
20001

CSF

«0044
#0045
#0057
«0053
0054
+0052
<0048
«0039
«0038
+0033
+0059

Cym

#0003
we0003
=20001
-e 0000

20000

20001

s0002

20003

20000
«+0000

s0001

19

PRELIMINARY
n NTERVALSS DECLASSIFIED AFTER 1 2 YRS

09715767

/0

1.976
-5,138
=24350

2,039

6,761
10,387
124503
12.9684
13.037

1,841

CSF

« 0044
« 0045
«00S7
«0083
20054
«0052
0048
+0039
«0038
0033
«0059

i

LR BN J

28 NASA ‘!I!"!'.!l!l!!-ll!llllllu-.ihgh_-s



»

#® NASaA
GROUP 4 =

DODWNGRADED

HIGH SPEED TUNNEL

MaCH ]

.708 534,207
.709 535,687
. 708 535,221
J709 536.046
.T09 535.471
.709 535.450
.708 535,290
.708 535,186
2709 535,432
-709 535,753
S708 534,468
S708 535,127

MACH Q

708 S34.207

«709 535687
»708 535,221
«109 536,046
«709 535,471
+ 709 535,450
+708 535,290
.708 535,186
<709 535,432
+709 535,753
+708 534,468
«708 535,127

AETA

.10 .

.02
-, 05
-, 08
-, 08
-, 09
-,09
«,09
-, 08
- 07
-l 07
-, 09

BETA

~all

«02
-o05
o8
-e08
.09
-e09
=09
=e08
=07
.o 07
-e09

ALPHA

.82
-1,98
=1439

=70 ...

06

1,55
2.27

3,03

3,68
4,28
.82

ALPHA

82
=1.98
wle39

=70
06
«83
1485
2427
3,03
3.68
4428

82

TEST 788

‘o

cL .

«1839
-s0228
«0137
«0637
.1838
2452
«3134
+3820
4247
4532
1821

TX10 F T

TUNNELS . e

RUN 43

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

«0423
«0566
0516
« 0479
« 0451
«0428
*0418
0434
« 0468
«0514
05847
<0428

CPM

«0165
0480
»0387
«0312
«0238
20167
«Q113
<0064

" «0002

-, 0071
-4,0139
20166

-BODY ax1S COEFFICIENTS

CNF

+1844
.o 0247
o0124
0631
«1220
1843
v2462
03148

+»3838 -

4270
+ 4558
<1826

BT

7 X110 FT

CAF

«N396
0557
0519
<0487
« 0450
«0401
0352
« 0309
« 0266
0241
+ 0208
0402

CPM

TUNNELS

»0480
#0387
0312
«0238
#0167
20113
20064
0002
20071
40139
0166

L2

CRM

+0002.
-, 0005
=,0007
-.0003
= 0004
-,0003
=,0000
-,0005
-,0005
«,0006
=,0005
-, 0000

CRM

«0002
«+0005
00007
we(003
s 0004
e 0003
«e 0000
«+0005
e 0006
«s 0005

## NASA

NASA

CYm

00001
«0n04
«0p02
00002
«0904
«0902
«0q01
«0901
«0902
<0003
.°ﬁ03
.0002

cYM

«0001
«0004
20003
«0002
20004
«0002
20001
«0001
«0002
«0002
«0003
0002

PRELIMINARY
ATz3eYR INTERVALS, DECLAS S1FIED AFTER 12 YRS

CSF

0059
«0026
«0023
00042
«0039
+0053
+0059
«0056
0047
<0041
«0036
20053

09715767

CSF

+0059
~e0026
«0023
«0042
«+0039
«0053
« 0059
+00S6
00047
«0041
«0036
«0053

-

»

4



-

®® NyASA C

GRaUP

o -

e
DOWNGBGRADED AT 3«7YR

= % #* &

) i
o caet AQSIFIED
HIGH SPEED TUNNELéé%%@Jiﬁ;;:D?Eég 788

MACH

200
+200

Q

58,124
$7.932
58,030
58,029
S58.027
58.125
58,025
57.925
S58.023
57,923
SBe022
57,823
58,120
57.923
58,221
58,025
57.930
58,035
57750
58.062
58,618

Q

S8e124
57932
580030
S58.029
584027
58,125
58,025
57.925
584023
57.923
58.022
57.823
584120
57.923
58.221
58,025
57.930
58,035
§7+750
58.062
58.618

BETA

-, 00,
-,00
-,00
«.00.
-, 00
- 00
w01
-0l
.01
-.01
-0
-, 01
-, 01
-,01
=01
=01
=01
=01
“.01
-.01
we01

BETA

©e00

~e00
-e00
=e00
~e 04
-e00
=01
=e01
-0l
we0l
=e01
~ell
-e01
=e0l
"=e0l
we01
we01
-‘01
=s01
we0l

~e0l-

ALPHA

«05
-5,19
-, 16
3,11 ..
-2,07
1,02
: .05

1.10
2.17
3,25
4,32
5,39
6,50
7,57
8,64
92,70
10,81
11,83
12,92
13,93
«04

ALPHA

.05

5419
wbel6
«3.11
=207
-1.02
«05
lel0
2017
3.25
4e32
539

6450 -

. Te87
8464

970

10.81
11483
1292
13493

0%

«0637
«,3958
'03039
'02151
‘-1219
-40309

«0626

+1543

+2454

«3385

<4283

5177

6142

6928

1726

+8519

9262

+9834
100447
10959

+0598

TX10 FT

TUNNELS

RUN 44

INTERVALS,

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

0223
+0343
<0301
0267
0241
#0228
«0222
#0230
« 0244
« 0274
00314
+0359
0426
«0495
#0573
«0659
<0759
»0859
<0993
1163
«0221

CPM

0182
+0591
+0503
« 0425
«0337
20254
«0180
«0105
«0025
~e 0042
‘00115
-e 0195
- 0270
-, 0356
=,0441
- 0533
- 0634
-e0748
=e0922
~+1150
«0183

BODY aXIS COEFFICIENTS

CNF

«0637

=~s3972
=e3052
=e2162
“el226
=e0313
0627
1546
026461
#3395
« 4293
«5187
6149
«6930
7721
«8505
9235
9796
1.,0398
10903
«0598

F

CAF

«0223
'00016
. <0079
«0150
«G196
<0222
« 0221
«0201
»0151
«0082
=e0010
-en129
'00271
-20422
-+0594
‘00785
=+0990
-e1174
=¢1365
=+1526
«0220

-

cPMm

<0182
«0591
+0503
« 0425
« 0337
0254
«0180
0105
«0025
«0042
«011S8
«019%

-.0270

T TUNNEL S

+»0356
«044]
«0833
+ 0634
0748

CRM

=,0007

-40003
- 0004
s 0005
-e 0005
-+ 0004
-10007
=+0005
«+0005
-e0010
=+0011
-,0008
-e0011
-o0018
~e0016
«.0015
=,0014
~e0014
=e0013
=.0011
0006

0922 .

«1150
«0183

°

* 4% N

* B @

CRM

00007

«e 0003
«e0004
«+0005
«e0005
«e 0004
w0007
«e0005
«e 0005
»00010
«e0011
~e0008
-e0012
«20018
«e0016
«20015
«e0014
«e0015
00014
=e0011
«20006

NASA

CYy

.0003
«0003
.0004
«0004
«0003
«0003
«090%
00004
« 0004
«0p04
#0905
« 0004
«0003
00904
0000‘
20004
«000%
«0p05
20005
«0003

CSF

«0007
0013
+0005
«0009
«0004
«0010
#0015
+0018
00019
«0019
«0019
<0024
00032
0030
«0031
+0030
#0031
«0029
«0032
0001@

#0003
20003
+0004
20004
+0004
200603
20003
20004
+0004
20004
20004
20004
20003
*0001
20001
20001
«0002
0001
20002
20003
+0003

o

SN

PRELIMINARY .
DECLASSIFIED AFTER 12 YRS

09/15/67

L/0

24,856
«11,530
-10.103
8,047
5,062 -
«14358
2827
64699
104042
12347
13.661
14,416
14,408
14,006
13,479
12,926
12,200
11.447
10.516

9.585

24708

CSF

«0007
+0013
» 0005
« 0009
+0004
«0010
«0015
0018
«0019
«0019
0019
« 0024
0032
+0030
«0031
«0030
«0031
«0029
+0032
0027
«0018

EST O

SRS ISR S P REY L

*



*

LA

* % NASA

GRnAnUP

HIGH

S . .

TUNNELS

INTERVALS?

BALANCE 731

STABILITY AXIS COEFFICIENTS

FT TUNNELS

CPM

+0180
«0614
«0529
«0435
+0345
«0264
«0180
+0096
0017
«o 0065
-e0139
-e0219
=,0303
-.0387
-e 0489
=,0606
-.0813
0182

7T X110 F T

4. - DOWNGRAUVED : AT 3 YR
I e A **’“Tﬂqfﬁu
SPEED TUNNEL TEST 788 RUN 45
Q SETA ALPHA CL. co
215.472 -, 02 .16 «0762 +0205
215,596 . =,01 -=5,63 -o4401 «0357
215.773 =02 =4,50 -e3391 e 0297
2154487 =.02 =3.37: - -.2387 +0254
214.924 .02 =2423 -s1348 0224
215.,291 _ =.02 <l.07 ~.0326 «0208
215.565 =,02 17 «0768 0205
215,839 =-,02 1,32 +1801 «0215
215,648 -, 02 2,%2 «2853 »0238
215.274 -,02 3,77 «3958 .0280
2144992 ~e02 4.95 +4981 «0332
215.270 -.02 614, .+6002 « 0399
215,459 -.02 7.31 "+69786 00479
215,370  ~,02 8,48 e7906 «0569
215,380 -, 02 9,66 8808 ,0673
215,597 =,02 10,73 +3409 0777
215,847 -, 02 11,82 +9866 0911
215,565 -, 02 16 + 0765 «0205
BODY. aXIS COEFFICIENTS
Q BETA ~ ALPHA CNF CaAF
215,472 -e02 “e16 20763 «0202
215.596 w0l «5463 o hbl4 -e00T7
215,773 -e02 -4e50 «03403 «0030
215,487 - 02 =337 -y 2397 «0113
214,924 02 2423 -,1356 «0171
215,291 e 02 =107 0329 0202
2154565 w,02 17 0769 «0203
215839 - =s02 1e32 +1805 «01T4
215,648 -, 02 2.52 «2860 0112
215,274 -e02 3.77 03967 «0020
214,992 wef2 4,95 «4990 ~e 0098
215.270 =e02 6eld «6008 =e0245
215.459 -, 012 7431 <6978 w0412
215,370 - 02 8,48 « 7900 e 0603
215,380 =02 9,66 «8792 -e0814
215,597 -,02 10,73 +9385 e 0986
215,847 -0 11.82. +9838 ~ell2?
215,565 -e02 16 20766 «0203
L RS

CRM

«,000k
*e0001
-»e0001

«0001

«0001

«0000
~.0002
~,0004
~.0007
- 0006
=e0007
=.0014
-.0013
-.0012
-.0016
-,0018
-y 0018
«,0002

. & &

NASA
VDECLASSIFLED AFTER 12 YRS

Cym
«0001

=,0000

.0000
+0q01
«0000

“e0000

CRM
«e000]
we0001
e 0001

«0001

«0001

«0000
0002
w0004
-e0007
<0007
«e0007
-e0014
-es0014
0013
-e0018
-e0018

00001
.0@01
<0001
-0002
«0002
«0902
0002
«0002
00902
‘0002
«0003
00000

CSF

«+0030
20026
»0026
« 0026
0027
«0030
«0032
«0032
20032
«0029
00027
«0030
«0029
«0031
+0031
0031
0029
#0035

CYm
00001

" we0000

20000
«0001
«0000
-e0000
00001
20001
<0001
«0001
«0002
«0001
20000
<0001
~40000
-!0001
«e0000
20000

PRELIMINARY L2

09/15/67

L/0

«]2e344
«110416
~9¢398
«64019
=]¢568
3.751
8,364
11,975
14,127
14.986
15,050
14,551
13.906
13,092
12,103
10.827
"3.732

CSF

«0030

« 0026
0026
«0026
«0027
+0030
20032
«0032
»0032
+0029
«0027
«0030
«0029
»0031
«0031
«0031
«0029
#0035



»

«® NASA c

GRaAaUP

HIGH SPEED TUNNE

. -

At

MACH

.603
.603
604
603
603
603
604
. 608
1604
.603

B

423,946
424,092
424,563
4240543
424,113
423.765
4234583
424+326
4244499
4264164
423,864

Q

4234946
424,082
424,563

424,543

424,113
423,765
423,583
424,326

424,499

424,164

423,864

BETA

- 04
-,03
.03
-y 04
.04
=.04
=04
=.03
-e03
.03
-, 06

BETA

e 04
=03
-, 03
-y 04
- 04
- 04
=04
.03
=03
~e03
e 06

ALPHA

43
«3,75
«2.07
~le11...

42

1.83
3.2¢
469
6,04
7446

42

ALPHA

*43
-3'75
=247
=lell

@2

1.83
3.24

. 4,69
606

_ Te46
%2

DOWNGRADED AT 3=«YR

CL.

<1047
-,2922
-el670
'00390
01043
02401
3737
«5128
63467
7752
«1041

7T X110 F T

TUNNELS

RUN 46

o]

« 0209
«0283
« 0236
«0212
«0209
°0230
0274
«0345
v 0432
0552
#0211

CPM

#0177
«0464
« 0364
«0273
00179
#0085
«0006
=+ 0066
'-u°l33
~a0173
« 0179

BODY axIS COEFFICIENTS

CNF

01048
-,2934
'01678
-e 0394

21045

2406

«3745

+5138

+6355 |

« 7755
1042

7T X100 FT

CafF

0201
«0092
« 0164
0204
«0201
«0153
«0062
- 0076
- 0238
o 0459

'0203"

TUNNELS

*

-

-

*

BALANCE 731

GTABILITY AX1S COEFFICIENTS

CRM

20003
0002
+0001
#0002
«0004
«0005
+0006
«0008
«0020

#* & &

NASA

Cym
«0001

~40002
-'0001
'-0000

<0004

€ N

CRM

«20002

+0000
«e0002
«e0004
«90005
«s0007
«e0008
-+0020
-s0021
=e0006

AS A

#0001
«0p02
0003
0004
00003
3090‘
+0002

CSF

20030
0031
«0031
«0034

#0031

0029
00024
*0019
«0019
00019
«0027

Cym

«0001
=e0001
«e0001
=20000

0001

«0002

!0002

«0003

0001

+0001

«0002

PRELIMINARY

09/15/67

L/0

$,010
«10,315
«T,065
=],845
4,990
10+441
134630
14876
144700
140044
4,943

CSF

«0030
«0031
«0031
+0034
«0031
«0029
+0024
«0019
«0019
«0019
0027

INTERVALSY DECLAS SIFIED AFTER 12 YRS

-



* 7 X110 FT TUNNELS ##a NASA PRELIMINARY *ae
R INTERVALSY DECLASSIFIED AFTER 12 YRS

##® NASA

GROUP & = DOWNGRADED AT

Y

HIGH SPEED TUNNEL = TEST 788 RUN 47 T BALANCE 731 09/15/67

STABILITY AXIS COEFFICIENTS

i

MACH @ . BETA ALPHA Ch- co CPM CRM - CYm CSF L/0

.707 533.180  =.05 .73 «1450 «0230 «0173 ~.0006 <0402 «0027 6,309
.709 535,215 - -,05 «2,52 1694 <0306 ,0389 . =,0003 «, 0901 #0035 5,533
.709 535,295 =05 1,86 - 1074 .0272 «0336 -, 0004 ~e0001 00035 - «3,951
<708 534,355  «.05 ~l.12-.. -e0392 ~0244 .0287 -, 0005 =e0000 «0035 «14606
2707 5334366, =.05 =33 * 0369 - 0230 «0239 =+0005 009014 +0032 10606
J707 533496  =,05 .72 «1435 00231 «0174 =.0006 «0002 «0028 6.22¢4
<707 533:951 .05 1,45 7 42215 +0243 «0136 - 0007 «0g02 «0027 9.100
707 533.232 =.05 2.28 3081 - «0268 «0097 «.0009 «0003 +0023 11.481
.707 532.951 ~.04 3,13 «4010 #0320 «0048 =.0011 « 0004 «0018 124550
.708 5344150 . =.04 3.89 4749 «0390 =e0021 -o0011 +0004 20015 12.163
J709 535.237  «.04 4,51 - «5016 <0654 ~.0108 o001l <004 <0016 11,049

2708 534,045 -, 05 73 1442 «0231 0173 «e0007 «0902 «0029 6240

BODY AXIS COEFFICIENTS

MaCH =~ @ BETA  ALPHA CNF CaF CcPM CRM CYM CSF
: +T07 533.180 -.05 73 +1452 <0211 L0173 «e0006 «0002 «0027
' <709 535,215 .05 - 2,52 ., 1706 #0231 0389 e 0003 0001} «0035
i 709 535,295 o055  wl.86 -,1082 «0237 »0336 «e0004 e 0000 «003S
+708 534,355 »e05 =lel2 -4 0396 +0236 _ «0287 e 0005 «0000 0035
«707 5334366 0S5 =33 +0368 00232 «0239 «20005 «0001 »0032
«707.533.494 =s05 72 «1438 © <0213 0174 «e0006 20002 0028
707 533,951 =305 1445 «2220 «0187 #0136 -e0008 0002 : «0027
| <707 533,232 e 05 2428 «3088 0145 i .0097 e 0009 20002 20023
i »707 532,951 ~o 04 3.13 4021 «0100 L0048 »e0011 20003 0018
i 708 534,150 04 3,89 4763 +0067 -,0021 «s0011. «0003 «0015
,709 535,237 =.04 4,51 #5035 T ,0058 . -,0108 -e0011 20003 «0016

+T08 534,045 «s 05 «73 «1445 -~ «0213 #0173 «e 0007 0002 »0029




sre NASA 1lIllllllll.llllllllll!FlEE0 s 7x10 FT TUNNELS ®%e NASA PRELIMIN ARY _w%oé

GROUP 4 - VnwWwNGRADED AT 3 =YR I NTERVALSY DECLASSIFIED AF TER 12 YRS

WIGH SPEED TUNNEL » . TEST 788 RUN 48 BALANCE 731 09/15/67
e - - - :

STABILITY AXIS COEFFICIENTS
)

MACH Q BETA ALPHA CL. co. cPM “CRM . CYm CSF L/0
: .201 " 58.422 ~,00 <04 «0585 «0230 »0193 -o 0006 20902 00022 . 24540
{ .201 58,329 -, 00 =5,22 4009 +0358 - «0599 -, 0004 «0001 T W0022 -11,212
,201 58,526 =.00 4,19 =+3089 . «0311 «0514 -+0003 «0001 «0024 «9e947
.20]1 58,525 =400 . =3.16 =.2218 : 0279 0428 e 0004 0002 «0020 «7.950
L201 . 58.622 =.00 =2.12 = =el289 . e0251 « 0344 = 0005 »0p02 © 40022 - =5.130.
4201 584621 - =.01 wl,06 - = 0341 +0236 20263 20006 . - «0p02 «0032 -]eb48
.201 58,422 ~ =.01 L0840 40585 .. 0231 20193 +40005 «0002 «0030 24533
.20) 58,520 . =.01 1,07 L ele99 #0237 #0112 =40005 «0003 «0035 6e312
.201 584420 =.01 2413 2372 - 0251 #0041 e 0005 +0903 0033 | 94451
.200 58,320 =.01 3.2 «3306 «0278 0036 ‘= 0008 +0003 #0031 11,896
S201 58,517 =.01 4.27 4223 20316 ~40105 «,3009 «0903 <0032 13,376
200 58,319 -0l 5,36 . «5120 20363 -,0183 =,0009 © 40003 «0039 14,089
1201 584516 =,01 6,43 «6019 +0420 e 0261 «.0011 +0p03 +0038 14,320
200 58,319 ~=.01 7.52 . +6856 T 40494 -4 0349 -, 0016 «0001 #0039 - 13.890
.200 58,321 =01 8,59 +7653 . +0870 -¢0436 ~,0016 « 0902 00041 13,425
L200 58.226 ~.01- 9.66 «8430 <0658 »,0532 -,0018 «0002 «0039 12.803
201 584326 =.01 -10.76 9165 «0751 -e 0635 e 0014 » 0002 «0040 12.211
.200 58,135 =01 11,79 «9762 +0857 ~s 0744 -,0014 «0n02 «0042 114392
.200 58,147 -,01 12,90 © 160334 - l0987 0920 0013 +0003 «0040 10,474
.200 58,163 -,01 7 13,89 © 1.0842 1136 L mel147 . =001l . 0003 . «0040 9,542
1202 59,015 «,01 .04 +0557 0229 <0194 e 0005 »0002 «0037 2,431
 BODY. AXIS coErFICxEN7s
MACH Q . BETA - ALPHA CNF . CAF CPH . CRM Cym - CSF
2201 580622 - =e00 . .e04 +0585° +0230 20193 T ae0006 20002 0022
+201 58,329 .00 =522 - 4024 =s0008 L 40599 we 0004 ©. e0001 ]
201 280526, =i00  =4s19 23103 10086 - 0514 ~e0003 t0001 *00e;
4201+ .58,525  =,00 =3,16 - 2230 +0156 L0428 «s0004 20002 - .0020
<201 58, 622 -y 00 w2412 T wel297 <0203 .034‘ 0005 .0002 : +0022
<201 58.621 «e01 - =1406° [ e 0346 «0230 0263 . es0006 $0002 .0032
: . 2201 - /58,422 R E o0& +0585 . w0230 +0193 «s0005 20002 <0030
i ,201 58,520 «,01°  1e07. +1503 0209 J01l2 Y «e0005 . 20003 .0035
i ,201 58,420 w01 2,83 - 22379 . L0163 004} «s 0005 . #0002 .0033
+200 58,320 =301 3,21 " 43316 ’ .0092' -, 0036 -e0008 <0002 .0031
- 201 58,517 =, 01 4,27 T Lh234 «0000 «a 0105 | . 00009 w0002 .0032
! ,200 58,319 il 5436 45130 -s0116 -.01a3 - 0009 «0002 +0030
201 58,516 o0l T 6e43: - +6027 - 0256 e 0261 - we0011 0001 20038
<200 58,319 01 7.52 +6859 -e 0408, 0349 .e0016 ©e0000 +0039
,200 ..58,321 =401 8,59 © -l T650 0580 -, 0436 «s0016 ‘-e0001 . « 0041
H #200 587.22‘ -y 01 9'66 B .8418 w0764 . -.0532 ..0015 X «s0000 0039
b +201 58,326 o0l 10,76 .~ #9140 .- =e0973. 0635 we0014 »s0000 <0040
: «200-- 58,135 =0l 1179 «9725 -ell54 -, 0744 w0016 «e0000 <0042
P 2200 58,1647 - -, 01 12,490 - 1.0287 - [ =el344 -, 0920 -e0013 ) :OOOO 20040
R 4200 58,163 - %01 - 13489 - . 1,0790 ~1498 “ 1147 «e0011 «0001 - +0040
g o «202 59.015 a0l - e04 . #0857 <0229 L0196 -s0005 #0002 - . 00037

i e c ;- 7 A0 FT O TUNNELS ewe Na sa ,éiiililﬂgs%%zﬁ=7ff';'[":4§ .



L J

. Pl
*® NASA

GRAUP

HIGH

MACH

401
<402
2401
402
«401
«4062
«402

MACH

o401
.402
J401
402
o401
w402
« 402

& -

DownGRADESD AT 3 «a¥YR

SPEED TUNNEL

Q-

215,015
215,112

214.830

2154664
214,640
215.195
2154106

*]

215,015

235.112
214,830
215,664
214,640
215,195
218,106

RETA
-, 02
.02
-, 02
.02
(=e03
-.02
.03

BETA

‘-e02
02
=02
-e02
=303
-e02
*,03

ALpHA

.11
~.99
=.51

.12

66
1.26

o11

ALPHA

(33)
.99
=¢51

12

66
1,26

el1

TEST 788

cL-

0648
. 0339
+0096
« 0649
1134
01677
«0651

TX10 FT

co

«0213
0217
00213
«0213
<0215
«0221
#0213

RUN'_ 43

TUNNELS

CPM
«0186

INTERVALS

«0265

«0229
«0184
«0146
«0099
«0183

BODY axIS COEFFICIENTS

CNF

«0649
0343
« 0094
«0650
#1137
+1681
«0651

CaAF

«0211
0211
«0214
«0211
© +0202
0184
<0211

cPM

.0186
.0265
.0229
.0184
L0146
.0099
.0183

. BALANCE 731
STABILITY AXIS COEFFICIENTS

CRM

® * u

<0001

-,0001
=.0002
~e0001
=,0002
=¢0003

«0000

CRM

«0001
we0001
«e0002
»e0002
0003

+Q0a0¢

N A S A
DECLASSIFLED AFTER 12 YRS

CYm

«0002
«0004
.Oool
00002
«0002
0002
«0n02

CSF

«0034
«0037
0037
20035
+0036
«0033
00037

«0002

00001
«0001
20002
«0002
20002
20002

PRELIMINARY ®s&a

09/15/67

/D

3,050
=] o563
ch49
34055
5e267
7.585
3.061

CSF

0034
«0037

.«0037

0035
« 0036
#0033
+0037



s N ASA

GRNUP

H1GH

" mACH

«604
603
+604
«604
603
603
603

. . .

4 =

ONF IV
DOwWNGRADED AT 3

SPEED TUNNEL

Q

426.597
424,020
424,846
426,590
423,997
424,320
424,510

Q

4264597
424,020
424,846

4264590
423,997
4264320

424,510

BETA

- 08 .

-5
-.05
.04
-, 04
04
«o05

BETA

=05
s 05
“e05
=04
LYY
=04
e 05

ALPHA
;27
-7l
.27
‘93
le74

2068
o27

L ® @&

TEST 788

cL .

0791
«.0151
0803
21479
«2204
2915
.0788

7 X160 F T

RUN

co

0221
«0219
0224
#0237

TUNNELS

S0

CPM

.0188
.0255
.0188
.0138
.0090
»0048
_,0189

BODY aXIS COEFFICIENTS

CNF CaAF
00792 « 0215
=,0153 «0219
<0804 +0215
01483 «0199
2209 «0170
2923 «0128
« 0789 »0215
7TX10 FT

TUNNELS

cPM

«0188
+0255
«0188
0138
+0090
«0048
0189

® & o

NASA

BALANCE 731

STABILITY AXis COEFFICIENTS

CRM

-,0007 .

-, 0007
-,0008
-,0010
=~e0012
~,0012
-,0010

CRM

«e0007
ws 0007
wel0008
~e 0010
we0012
o012
we0010

(% %)

«0n02
«0001
000l
+0n02
«0902
«0003
«0001

[
i

ERTS

RTINSy
P-4 % N ST

CSF

+0033
«0039
+0035
«0032
«0030
«0028
«0035

CYm

«0001
00001
«0001
00002
«0002
20002
20001

PRELIMINARY
T.E R V_ﬁ Lsy DECLASSIFILED AFTER 12 YRS

09715767

L/0

3.621
~683
3,667
6,595
9.310
11,454
3,604

csF

00033
0039
«0035
20032
0030
0028
«0035

SRR

ews nas s ST ——— &

»

-



GRaUP

HIGH

MACH

.708
.708
.108
J708
.708
.708
.706
.708

4 =

DO WNGRADED

SPEED TUNNEL

Q

534,650
634,746
5354011
535.358
535,168
534.914
5374477
535.121

Q

534,650

534,746

535,011
535,358
535,168
534,914
532.477
§35.121

BETA

~a 06
.07

w07

.. 06
=06
.05
=,08
-, 06

BETA

‘-e06
e o7
"07
=06
e 06
- 05
~e 05
~.06

ALPHA

.59
‘mlolé
-.33

«60 -
1.‘1
2e26
13407
«59

ALPHA

'59

-lelé

=33
060
leald
2e24
3.07
«59

TEST 788

cL-

«1305
e 0435
«0386
«1340
«2137
«3009
«3879
+1308

AT 3 YR

7X10 FT

RUN -

TUNNELS

BaLANCE 731

STABILITY AXIS COEFFICIENTS

co

«0255
0283
«0262
« 0255
00263
«0287
00324
+0255

CPM

0181
0306
0243
«0179
«0135
«0095
« 0049
« 0179

-BODY aXIS COEFFICIENTS

CNF

+1308
wo0441
«0384
«1342
«2143
«3018
3890
+1310

CaF

00242
« 0274
« 0264
«0241
0211
«0169
0116
«0242

CPM

.0181
,0306
.0243
.0179
L0135
0095
<0049
.0179

CRM

& * ¥

«,0008

o 0004
«,0009
=+0008
=001}
-,0012
=s0013
-,0012

NASA
INTERVALS, DECLASSIFIED AFTER 12 YRS

Cym .
«0901

-2 0000

CRM

«e0008
w0004
«e0009
we0008

0011

-e0012
00013
we0012

20000
00001
-090;
00902
«0003
«0001

CSF

+0038
00048
e 0044
«0038
« 0034
«0030
«0027
20037

0001
«e00090
20000
«0001
<0001
00002
«0002
20001

PRELIMINARY

09/15/67

L/0

5.117
w1540
1,473
5,254
8e116
10.495
11976
S5.123

CSF

«0038
«0048
« 0044
«0038
«0036
+0030

«0027

+0037

*

L]



*ew NASA

GRoUP

HIGH

MaCH

.200
.200
«201
<200
«200
200
«200
«200
- «200

mACH

«200

200
+201
200
200
«200
«200
«200
+»200

4 -

DOWNGRADED AT 3=YR

SPEED TUNNEL

Q

58.128
58,031
58.327
58.029
S8.127
58,225
58.126
57.730
S58.127

Q

S58.128
58,031

58,327 -

88,029
58,127
§8,225

S8.126.

57,730
S8,127

BETA - ALPHA
“.01" .03
=01 =2,10
«, 017 =1,04
=01 =«50
.01 «03
=01 56
=.01 1,08
=201 1,62
~e01 03
BETA ALPHA
~e0} «03
=01 “2410
~e01 ~le04
-0l =50
wo01 003
o0l «56
'901 1408
o 01 le62 .
o0}

003

TEST 788

cL

«0536
~,1342
=.0399

+0091

«0525

« 0991

«1450

«1920

«0536

10 F T

RUN 82

N NE

INTERVALS,

LS

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

«0246
« 0265
«0250
«0243
«0242
00243
00247
+0255
0243

CPuM

0183
+ 0341
« 0259
«0217
e0186
«0140
«0103
«0069
#0177

BODY AXIS COEFFICIENTS

CnF

«0536
~e1351
e 0404

+0089

0525

0993

o 1454

1926

«0536

CaF

«0246
«0216
«0242
« 0264
« 3242
0233
«0220
«0200
«0242

CPM

«0183
«0259
0217
«0186
«0140
#0103
+»0069

CRM

~.0006
«,0007
=.0005
=«0001
~+0005
~+0006
=e0007
=e0008
=+0006

#* ¥ 3

CRM

«e 0006
«e 0007
=0 0005
«es0001
«e0005
«e0006

NASA

Cym

0060‘
«0004
«0903
00004
°004
.000§
00004
20004
00004

-e0007 .

-« 0377

-e0008

e 0006

CSF

«0022
00019
«0019
«0018
«0018
«0025
0021
s0021
00022

20004

e 0004
0003
00004
20004
20004
20004
0004
«0004-

PRELIMINARY b
DECLASS IFIED AFTER 12 YRS

09/15/67

L/0

2,179
~5,067
1,600

«375

24169

4,077

5858

7,537

24209

CSF

«0022

0019
#0019 |
«0018
«0018
«0025

e0021

0022
0022

$*e  TX10 FT TUNNELS ®#®we NASaA ;::::::::::I:::::::::::::;;"

*



- C\4§v¢=5rqrﬁw . -

*# %% NASA 7%x10 FT TUNNELS ##% NASA PRELIMINARY LR

GROUP & - DowNGRADEUD AT 3 =-YR INTERVALSY UVECLASSIFIED AF TER 12 YRS

HIGH SPEED TUNNEL TEST 788 RUN. 53 BALANCE 731 09715767

STABILEITY AXIS COEFFICIENTS

maCH @ 3ETA ALPHA cL.- co CPM CRM CYwM CSF L/0
.402 214,926 =,02.  L10 .0581 .0224 20183 -,0002 . 0401 <0035 2,590
401 214,838 =,02  =1,.04 -, 0467 20230 #0271 -,0003 20000 0037 =2,029
L402 215,021 =.02 =49 <0040 .0226 <0227 «,0003 . «0000 «0036 o178
402 215,019 =,02 08 . ,0563 0224 ,0186 ~,0001 +0400 <0036 2,509
L402 215.481 - =,02 069 #1107 0227 +0160 «.0001 «0001 +0035 4,881
L4602 215,014 =02 1,29 01647 $0232 <0093 =40002 <0001 «0035 7,084

.402 215,112 =-,02 10 «0575 .0225 «0183 -.,0001 «0001 «0035 2,558

B0DY AXIS COEFFICIENTS

MACH Q BETA ALPHA CNF CaF CPM CRM CYM CSF

0402 214,926 -,02 ;10 .0582 0223 +0183 »e0002 «0001 «0035
401 2144838 - 02 -le04 ~e 0471 s0222 <0271 «e0003 . «0000 #0037
402 215.021 - 02 =.49 : »0038 « 0226 0227 we0003 20000 +0036
0402 215,019 .02 .08 «0563 «0223 #0186 «e0001} 20000 +0036
+402 215.481° ~e02 . 69 «1110 «0214 <0160 w0001 00001 0035
2402 215.014 w02 1e29 «1652 0195 +0093 .-e0002 <0001 20035

«402 2185.112 . =e02 *10 ) «0575 «0224 . «0183 «e0001 0001 0038




* e N A S A

BRNAUP

HIGH

MaCH

.604
2604
604
604
.604
605
.603

~.ACH

604
1604
+604
+604
«604
+605
603

6 -

DOWNGRADED

SPEED TUNNEL

Q N
424,409
424,430
424,000
424,906
424,645
425,048
423,657

Q

4244409
424,430
424,000
424,906
4264645
425,048
423,657

BETA

«,05.
-, 05
-,05
-,05
-, 05
«e 05,
-, 05

BETA

-+ 05
=05
'005
.05
-4 05
~e0S
~e0S

ALPHA
«28

=l.12

-,48

1,00

1.74
29

ALPHA

28
=lsl2
LXY 1]
27

1400 .

1e74
29

b

1?‘lii:i:::l:i:ﬁ:===:=:=:;; s8  7TX10 FT

AT

TEST 788

CcL .
#0771

-y 0584

«0028
« 0771
«1469
<2169
0789

T X110 F T
3~YR

TUNNELS

RUN 54

INTERVALSS

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

£0237
0248
.0239
+0237
0241
20250
0238

CPM™

20186
+0283
<0238
0184
«0133
20085
<0183

B0ODY axIS COEFFICIENTs

CNF

C #0772
-, 0588
«0026
«0772
01473
2175
«0790

g

CAF

«0233
«0236
«0240
«0233
0215
#0185
«0234

cPM

«0186
0283
0238
«0184
+0133
+«0085

0183

CRM

* # o

-,0006.

0005
-o 0007
e 0007
-o0009
-e 0009
-,0007

CRM

«20006
*e0005

w2007

«e0008
e 0009
«e0009
«e0007

NASA

CYm

ooﬂég'

0001
<0001
«0001
#0002
00002
«0001

R

CSF

e 0037
00043
20042
<0039
.0036
20033
.0039

PRELIMINARY .
DECLASSIFIED AFTER 12 YR S

09/15/67

CSF

«0037
«0043
+0042
+0039
+0036
+0033
«0039

*



*a® NASA i!lliill'l.llllllllll" #9 9  7X20 FT TUNNELS #®s NASA PRELIMINARY ®aas
GRnuUP & = OMWNGRADED AT 3«YR INTERVALSs DECLASSIFIED AFTER 12 YRS

HIGH SPEED TUNNEL TEST 788 RUN 55 BALANCE 731 09/15/67
' - .STABILITY AXIS COEFFICIENTS

MACH @ oL e cPM CRM cYu - CSF o .

.707 533,399 1472 .0302 +0188 =.0003 ' <0401 +005¢ 4,874

.708 533,461 : +0093 ©,0339 +0303 =+0006 #0503 +0028 v276 :
<708 533,645 =,03 <l.61 = 0466 © .0376 +0361 ~¢0007 +0003 «0009 ~lo2¢1

o708 5334315 =,05 ‘=1.,06 " *e0002 < «0384 #0313 ~.0008 «0003 00023 ~e007

.708 533,630 «,09 «68 01487 «0303 <0187 -.0002 «0g01 «0056 4,907

.708 534,378  -,07 1,58 «2385 L0311 ,0133 =+0005 +0001 +0045 7,674

BODY axIS COEFFICIENTS

HACH Q BETA  ALPHA CNF CaF CPM CRM Cym CSF

«707 533,399 -e08 67 «1475 «0285 .0188 =e0003 #0001 20054
«708 533,461 06 .92 20088 « 0340 20303 we0006 #0003 0028
+708 533,645 ~e03  =le6l - 0476 . 40362 0361 00007 «0003 «0009
«708 533,315 «s05 wle04 -, 0009 003464 0313 «e0008 20003 0023
.708 533,630 -,09 «68 1490 «0285 0187 e 0002 20001 #0056
708 534,378 .07 1,58 2392 «0245 »0133 »e 0005 «0001 <0045

CIIIIIIIIII!I!!!!!.-!-E?L *#*% TX10 FT TUNNELS w%s NAS nullIIII!I!!!!ggggg;!!!!!!!gigggggg;s



«® NASA

GRnoUP

HIGH

MACH
.201
+200
200
.200

«201
.201

MACH

+201
«200
200
«200
‘201
<201

4 =

Dow NGRAUVED

SPEED TUNNEL

5 .

508,426
57,933
$8.229
58,228
584327
58.327

@
58.426
57,933
58,229
58.228

58327
584327

BETA
- 01
.ol
=01
-, 01
w0l
-,01

BETA

=0l

»e0l
“e0l
=01l
=e0l
=e0l

ALPHA

«03

«1,05

=72
W04 -

54

S e02

ALPHA

«03
~le05
=e72
« 04
*S4
002

TEST 788

Ct.

+«0491
-s 0484
~.0187
«0481
«0909
20446

AT 3 =YR

7TX10 FT

RUN 56

TUNNELS

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

«0254
<0261
<0257
«0254
« 0257
« 0254

CPM

#0170
0248
« 0224
0168
«0129
«0175

BODY axlS COEFFICIENTs

CNF

«0491
-e 0489
=+0190

«0481

«0911
«0446

T X110 FT

CaF

« 0254
0252
+»0255
«0254
+ 0248
* 0254

TUNNELS

CPM

0170
+0248
« 0224
0168
«0129
0175

CRM

-,0003
=e0002
~+0001
=,0000
-,0002
=.0002

LR 2R )

CRM

«e0003
«00002
=e0001
~e 0000
we 0002
we 0002

NASA

RS

Cym

20002
«0002
#0002
'OQOZ
00002
«0n02

CSF
00044
«0047
0050
«0040
+0046
«0040

PRELIMINARY

09715767

CSF

« 0044
00047
«0050
0040
s 0046
« 0040

INTERVALSY DECLASSIFIED AFTER 12 YRS



%8 NASA ‘Illllllllliiiiiiiiiil’ ## 7X10 FT TUNNELS *#%¢ NASA PRELIMINARY LR

GROUP 4 = DOWNGRADED AT 3«YR INTERVALSY DECLASSIFIED AFTER 12 YR S

HIGH SPEED TUNNEL TEST 788 RUN‘ g7 BALANCE 731 09/15/67
BILITY AXIS COEFFICIENTS

L o TS

MACH Q BETA ALPHA cL- co T CPw CRM CYum CSF L/0

402 215,680 «,03° .08 + 0490 «0236 #0171 -,0000 00002 «0042 2,074
402 215,686 «,03 =1,08 =, 0574 «0244 +0257 -, 0000 +0001 <0041 2,354
+402 215,683 «,03  «,48 -, 0029 0238 0214 ~,0002 «0g02 <0041 o124
402 215.495 -,03 .09 + 0497 #0236 +0171 -,0002 «0002 +0039 2,101
402 215.306 -,03 67 «1015 «0238 «0129 =e0000 «0902 «0038 4,270
2401 214,751 -.03 «06 + 0468 0236 «0174 «0001 0902 «0042 10979

BODY AXIS COEFFICIENTS

MACH Q BETA  ALPHA " CNF CaF CPM CRM CYm CSF
+402 215,680 =,03 «08 « 0491 «0236 .0171 e 0000 0002 «0042
+402 215,686 .03  =1,08 =e0578 20233 20257 «s0000 «0001 20041
.402 215,683 .03 —bb -, 0031 «0238 0214 -e0002 " «0002 0041
. 4402 215,495 "03 «09 . 20497 . »0236 20171 - 0002 «0002 «0039
a402 215,306 =e03 67 . '1017 00226 .0‘29 -e0000 !0002 +0038
+401 214,751 03 «06 . 0468 «0236 0174 <0001 «0002 #0042

; (1IIIIIIIIIIIIII!l!g!!!§f-i 7TX10 FT TUNNELS »+o nasas SiRE—



®a®% NASA

GROUP

MIGH

4 - DOWNGRADED aT

SPEED TUNNEI,

@ B YA

424,030 «,06
423,477  =,06
4244212 =.06
424,114 =06
425,014 =,06
424,945 =,06
533.774 -, 09

Q BETA

4244030 =06
423,477 -y 06
424,212 .o 06
424,114 «e06
425,014 e 06
424,945 e 06
533,774 =09

‘ALPHA

.19
el,14
~s50
.20
1.00
«19
«69

ALPHA

.19
-lolé
=e50
20
1400
.19
69

TEST 788

cL .

+« 0650
. 0618
-e0012

+ 0642

+1403

«0636

«1625

TX10 F T
3=-YR

RUN .S58

TUNNELS

INTERVALS)

BALANCE 731

STABILITY AXIS COEFFICIENTS

(o]

«0258
«0276
<0265
« 0260
«0260
«0259
«0353

CcPM

0175
+0275
0226
0177
0121
0177
.0186

B0DY axIS COEFFICIENTS

CNF

~, 0624
~a0014
«0643
1407
«0637

01629

T, + » & 7 X 10

CaAF
«0256

FT TUNN

ELS

CPM

«0175
0275
0226
20177
<0121
#0177
<0186

CRM

* & &

-, 0005 -

-, 0004
«+0006
«0.0008
=e0007
=.0006

+«0001

NASA

CYm

<0503
«0901
«0001
#0001
00002
0002
.0001

j

CSF

<0047

<0051
0051
«0047
+0045
+0048
+0058

PRELIMINARY .
DECLASSIF 1ED AFTER 12 YRS

09/15/67

L/

2,517
‘=2e239
o045
2470
5,406
2458
40601

CSF

00047
+ 0051
«0051
20047
«004S
00048
«0058

*

o



«® NASA

4 O

GRoOUP

HIGH

MACH

+708
o707
« 708
«708
708
708

SPEED TUNNEL-

Q

533,703
532,858
533,853
534,248
533,482
5344174

[A]
$33.703
532,858
533,853

534,248
533,482

534,174

7 X110 F T

TUNNELS

L AR B )

NASTHK

PRELIMINARY *

OXNNGRADEGD A1 3~YR . INTERVALSy DECLASSIF 1ED AFTER 12 YRS

BETA

-.09
-.03
«.03
-.09
-a09
-.09

BETA

09
“e03
-,03
.09
-, 09

'009_

.68

ALPHA

69

wleb?
~1,32
.71
1.53
68

~TEST 788"~ -

cL .

«1654
- 0092
«0007
+1662
«2390
1637

RUN

co

«0356
0427
0418
0357
« 0354
«0357

CcPM

0186
« 0357
+0344
+0185
+0134
«0187

BODY aXIS COEFFICIENTS

CNF

1658
-,0103
w0003

1666

«2398

01641

CAF

«0336
«0424
0418
+0336
0290
0337

cPM

0186
.0357
S0344
L0185
L0134

- <0187

BALANCE 731
STABILITY AXIS COEFFICIENTS

CRM

<0000 -

=-,0001
«0000
«0002
«Q001
#0001

CRM

«0000
«a0001
«0000
0002
0001
«0001

CYm

#0002
<0002
«0002
#0001
«0000
+0001

Crm

+0002
«0002
«0002
«0001
«0000
#0001

CSF

+0055
0014
«0014
«0059
0062
+0059

09715767

L/0

4,644
'.216

$017
4,659
6748
4,59]

CsF

«0055
00034
«0014
«0059
«0062
«0059




R s NASA

: YA
4 = DoWN

AT 3«VYR

GRnoUP

HIGH SPEED TUNNEL

MACH

.200
«200
<200
<200
«200
«201

MACH

«200
«200
«200
+200
«200
»201

9

57.934
$7.935
S8.034
$7.835
584131
Sa.725

Q

57934
§7.935
584034
§7.835
58,131
58,725

BETA

=01
.01
=.01
=01
.01
=01

BETA

-e0l
=e01
=01
-e01
we01
.'01

AlLpHA

«03
«1,05
.55

.03 -

54
«03

ALPHA
«03
=1.05
=e55
<03

's‘
03

TEST 788

CcL

« 0430
-e0519
-+0073

«0442

«0872

e0413

7X10 FT TUNNELS

RUN 60

* * o

N ASA

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

« 0265
«0272
«0269
« 0264
+0265
00264

. CPM

#0163
<0235
+0189
«0161
«0121

0161

BODY AXIS COEFFICIENTS

CNF

«0430
=s 0524
=e0076

00442

+0875

20413

... .

CAF

« 0265
«0262
«0269
«0264
« 0257
« 0264

FT TUNNELS

cPM

0163
« 0235
+0189
0161
.0l2l
<0161

CRM

«.0003
-.0002
=.0001
=+0002
=.0004
=.0002

CRM

e 3003
we0002
we0001
-e0002
wel004
-e 002

CYm

0002
00602
00902
00902
“0902
«0001

«0002
«0002
«0002
20002
«0002
«0001

CSF

20034
«0040
«0035
*0034
«0037
«0037

PRELIMINARY
INTERVALS,y,y DECLASSIFIED AFTER 12 YRS

09715767

L/0

14620
«1.911
~s272
10675 .
3.295
1.563

CsF

«0034
«0040

" +0035

0034
«0037
«0037

* # 45 NASA 1lllIll'l!l!.!lal!l!."!'.'ﬁ.n&

LI Y



*® 5 ASA C

GROUP & =

DOWNGRAUVED

HIGH SPEED TUNNEL

MaCH Q
.402 215,503

402 215,415

. 402 215,505
402 215,223
402 215,128
. 402 215,410

1ACH Q

«402 215,503
402 215.415
+402 215,505
«402 215,223
402 215,128
402 215,410

BETA

-e03
“e03
~e03
’003
-.03
=03

-, 40

.08

ALPHA
08

‘1409
-od(
09
.85
08

* &

AT

TEST 788

7T X1 F T

3=-YR INTERVALS)

RUN

TUNNELS LA

BALANCE 731

STABILITY AX1S COEFFICIEMTS

co

0247
+0255
0249
#0247
«0248
0247

cPM

20162
#0199
«0162
«0120
#0163

BODY aXIS COEFFICIENTS

CNF

«0423
-, 0641
-, 0022

20421

<0938

o 0417

7 X 10

CaF

00267
«0243
« 0249
« 0247
0237
« 0246

CPM

0162
« 0254
0199
«0162
0120
#0163

FT TUNNELS #

CRM

-,0002
-, 0001
-.0002
~.0002
-, 0002
-,0002

CRM

»e0002
»e000}
«e0002
«e0002
we0002
wel002

% NASA

NASA

CYym

«0001
00901
«0001
«0p01
«0p02
«0001

CYM

0001
«0001
s0001
«0001
0002
s0001

CSF

0042
20041
<0043
.00‘;
0041
0042

PRELIMINARY
DECLASSIFIED AFTER 12

L 4

YRS

09/15/67

L/

1,712
=2,495
-,082

1,701
3,77}

1,688

CSF

+0042
« 0041
«0043
00042
20041
« 0042

L 4

*



* % NASA

GROUP ¢

HIGH SPEED TUWNNEL

MACH Q

604 424,145

L6046 424,354
S604 423,913
.604 423,979

1604 424,458
2604 4240144

4ACH Q

2604 4240145
«604 424,354
604 423,913
604 423,979
+604 424,458
+604 624,144

Lo T

BETA

.06
- 07
06
- 06
-206
-.06

BETA

e 06
- 07
e 06
=06
e 06
06

ALPHA

.20

1,16
-, 42

«93
.20

ALPHA

«20
=1.16
=.42
20
«93
20

e W

c B . - . .
"IIIIIIIIIIIIIIIII!IIII!!!!IE§’. TX10 FT TUNNELS e®s NASA 'l!!III!IlII!!!I||||||||I!!ll!!!!55’
=

TEST 788

L.

0574
-.0685
-,0008

+0574¢

1251

20571

RUN 62

& % &

NASA

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

#0276

«0300
0284
0276
<0273
«0275

CPM

00166 °

-« 0273

0211
<0167
0116
20168

BODY AXIS COEFFICIENTS

CNF

<0578
-,0691
-,0010
«0575
«1255
«0572

CAF

<0286
« 0284
0274
+0253
20273

CRM

~o 0004

-e 0004
~,0006
~-,0005
‘.0007
~+0005

CRM

«e0004
we0004
=e0006
-+2005
~e0007
«e0005

240

«0p01
- 0900
0000
0g01
“0901
o000}

CYM

<0001

-90000
20000
<0001
+0001
«0001

CSF

«0052
+0059
20055
0052
#0050

«0053

<

PRELIMINARY

09/15/67

L/D

2,082
2,284
~, 029

2,079
4,580 -
24076

CSF

« 0052
+ 0059
+0055
«0052
«0050
«00S3

*

*



ses NASA c4iIIlllllll!i'iii?iiifiifi: .

GRaUP

HIGH

‘MaACH

708
708
708
+708
.708

MACH

708
o708
.708
«708
»708

s -

SPEED TUNN;&» 

 °
§33.891
633,925
533.405

533.902
5334497

Q

533.891
533,925
$33,405
533.902
533.497

BETA

-, 08
-, 03
we05
.07
-.08

BETA

e 08
.03
e 05
=07
e 08

ALPHA

.79
-2,08
-l 48

<08 - -

81

© ALPHA

«T9
=2.05
wledé

08

81

DOWNGRADED AT

TEST 788

7 X 10
3 -YR

FT
INTERVALGS

TUNNELS

RUN = 63

co

<0396
.0522
20478
«0416
«0396

CPM

«0185
+0452
«0381

0264
+0187

BODY AXIS COEFFICIENTs

CNF

-, 0402
<0018

«1795

T

CaF

«0371
«0508
« 0479
00414
+0371

_T UNNELS

CPM

+0185
<0452
+0381
« 0244
+0187

»

* »

BALANCE 731

STABILITY AXIS COEFFLCIENTS

CRM

# # % NASA

-.0001-

=-,0001
«e0001
‘10005
=¢0001

CRM

«e@001
we0001
00001
«+ 0005
*e0001

CYm

«0p01
«0000
<0001
«0403
00001

CYM

20001
0000
sD001
<0003
e0001

CSF

20052
«0018
«0033
0041
«005%

PRELIMINARY -
DECLASSIFIED AFTER 1 2 YRS

09/15/67

L0

4,517
-, 736

064
20909
44519

CSF

+0052
«0018
«0033
« 0041
« 0054

*

*




*

« ® N ASA

GRoUP

HIGH

MACH

.201
.201
201
»201
.201
2,201
.201
.201
.201
201
.201
«201
.201
.201
.200
.201
.201
.201
200
201
.201

4 =

o= AR IR R

DAnWwWNGRAUDED AT

SPEED TUNNEL

Q

58,812
584519
58.716
S58¢715
58,714
584516
58+317
58,613
58.514
584810
58512
58,710
58.413
S58e4414
58.218
68,319
58.422
58,526
584241
58.554
SBe416

Q

SBe812
58,519
58,716
58,715
58714
5R516
584317
S8,613
584514
58810
58512
S84710
580413
SRe414
58,218
58319
53422
58.526
SB8.241
58.554

584416

BETA

C we00
=e00
-, 00
=00
e 00
=«00
«.00
e 00
~e00
«e00
=00
~e QU
=00
-e00
e 00
~e 00
-e00

o0l .

=e01
~e0l
-+ 00

ALpHA

05
-5,22
~4,16
-3,12
«2,09
-1.04

«04

1,09
2.14
3,25
4,30
5,40
6449
7.57
8,66
3,72
10.81
11.84
12.92
13,93
04

ALPHA

.05
'5022
-&e16
=3.12
-2'09
*le04

04

1.09
2014
3425
430
Se40

6449 -

7.57

Ba66

9.72
10481
il.84

. 1292
1393
+ 04

<0677

«e3615
-e3012
-e2080
-,1182
-e0263
«0636
+1897
2487
3436
+4329
5283
«6194
« 7034
7891
8628
9379
<9992
1.0518
1+1047
<0636

7 X 10 F

3 -« YR

T

TUNNELS

ERON. 64

INTERVALSS

BALANCE 731

STABILITY AX1S COEFFICIENTS

cD

20203
+0311
0269
0237
0217
20206
. 0202
«0213
«0230
0262
«0299
+0353
«0414
0487
#0574
<0660
«0761
+0863
<0988
1139
«0201

CPM

0189
«0576
«0500
#0613
.0338
+0258
«0184
0038
-,0040
-.0113
-,0189
0277
-,0356
. 0447
~e 0534
-s0631
~.0746
=e0919
=ellél
<0189

BODY AXIS COEFFICIENTS

CNF

0677
<3926
-.3023
©,2089
~.1189
210266
0637
1601
2493
«3444
+4339
5292
+6199
+ 7034
« 7884
8612
9351
9950
1.0466
1.0988
0636

CaAF

«0202

-e 0046
«0050
»0123
«0202
0202
«0183
«0137
«0066

-00026

-e0145

=-+0288

o 0464

~e 0621

=9 0805

«s1010

-e1204

-,1388

~e1551
« 0200

-

CPM

0189

+ 0576
«0500
20413
<0338
0258
«0184
#0107
«0038
«0040
0113
0189
«0277
+0356
0447
+0534
+0631
«0746
<0919
«1141

. <0189

CRM

* @ &

-, 0002

=,0002

#0000
e 0005
‘00005
-,0001
«,0003
-e0003
- 0004
-.0008
-4 0003
«+0005
=,0010
-,0013
-,0014
-, 0015
=,0015
=.0013
~.0012
-40010
«,0003

NASA P R

Cym
«0002

-e0000

CRM

e 0002
«e0002

«0000
«s 0005
«e 0005
«e0001
-e0003
«e0003
«e0004
«e0008
-e0004
- 0006
«s0010
«ed014
«e0015
-e0015
~es0015
~e0014
wel012
«e0011

«0000
-0001
0002
-090‘
«0002
«0002
00003
00603
00003
«0003
.DQOZ
«0002
+0p02
+0p02
00003
0003
«0n0%
«0005
10002

CsF

«0007
«0015
0011
+0012
20009
20008
«0011
20010
«0009
+0008
0017
»0018
.0023
0024
.0022
+0020
00025
+0024
«0023
»0030
+0008

Cym

«0002
»0000
0000
20001
00002
0001
«0002
«0002
«0002
e0002
0003
0002
20001
«0000
»e0000
=e0000
=e0000
«0000
«0001
o002
20002

ELIMIN
DECLASSIFIED AFTER 12 YR S

09/15/67

L/0

3,338
«12,579
~11le192

«8.770
54457
«1.273

34164

T4491
10.818
13,138
14461
14,969
14,953
144434
13,749
13,063
12,319
11.584
10648

9700

34169

CSF

#0007

«0015
«0011
0012
+ 0009
+0008
«0011
20010
«0009
#0008
0017
0018
+0023
« 0024
«0022
«0020
0025
20024
+0023
«0030
+0008

F T TUNNELS = &&= N AS A L NT LA LI |

A R T Dl



® % NASAC

GROUP

HIGH

MACH

+402
« 402
o402
403
2402
402
402
402
402
402
+402
402
L4402
o402
0402
402
0401
T o402

SPEED TUNNEL

Q

215,454
215,195
215.838
2164206
215,645
2144991
215,082
215,358
215,634
215,446
215,351
215.351
215,075
215.266
215.278
215.119
214,900
215,360

Q
215,454
215,195
215,838
216,206
2154645
2144991
215.082
215.358
215,634
215,446
215,351
215,351
215,075
215.266
215,278
215,119
214,900
215,360

BETA ALPHA
-,01 | W12
-,01 =5,63
o0l =4,54
o0l =3,40
“,01 =2.25
o0l =1.07
-0l l2
-, 01 1,28
-, 01 2.51
-,01 3,77
-l 0l 4,92
-all 6,13
=01 7.30
.01 8,49
-, 01 9.67
-,01 10,72
-,01 11,83
-,01 .12
BETA ALPHA
=.01 s12
=0l =5,63
.01 4,54
'uol =340
=e01 =225 -
=e01 -le07
~e01 .12
~e01 1e28
we0l 2451
-e01 3,77
w01 4,92
-e01 6,13
=01 T30
~e01l 8449
-s01 9467
w0l 10472 |
"01_ 11033
»e0l ol2

AT

cL .

0748
w4601
-.3@52
»e2431
~e1396
~e0333

«0740

«1792

<2894

«3994

+4998

«6053

7011

« 7985

«8867

9519

9993

.0733

3 - Y K

7 X110 F T

TUNNELS

RUN 65

cob

.0186
+0324
«0270
20229
«0200
<0187
«0186
<0198
0227
«0269
.0322
«0393
0472
«0567
«0672
« 0779
«0910
.0185

CPM

0195
0621
«0546
0454
20365
«0278
«0195
0111
.0028
«o0051
-e0124
-,0208
~.0288
-, 0376
- 08671
-.0584
-,0781

20197

BODY AXIS COEFFICIENTS

CNF

«0748
4410
-o3462
-e2440
41402
«e0337

20740

1795

2901
4002

5006

+6058

7012

7978

8850

09493

09962

o0733

7 X110 FT

" CaF

0184
-s0109
- 0004

«0085

0145

«0180

«0184

«0158

«0100

«0006
-e0108
-.0256
-e 0421
-e0618
-, 0826
“,1005
=-+1157

«0184 .

TUNNEL

INTERVALSS

*

® & &

BalL.ANCE 731

STASILITY AXIS COEFFICIENTS

CRM

-, 0001

-,0002
-e0003
«,0004
=4 0007
=e0001
«,0001
«0003
0003
'00007
-,0004
-e0011
-.0012
-e0013
‘00015
-e0017
«,0019

»,0000

& o

CRM

e 0001
e 0002
e @003
«e0003
«e 0007
w0001
we0001
«e0003
»e0003
e 0007
e 0006
«e0011
-e0012
w0013
«e0015
w0017
w0020

«0000

NASA

CYwm

0002
20001
0000
.obol
«0001
QOQOL
«0002
0902
00602
00003
«0003
00003
'0603
+0903
00q03
« 0003
20004
.0002

CSF

+0015
#0018
«0019
00017
20015
«0015
0014
0034
20016
«0014%
<0015
«0015
0017
00017
00018
00017
+0015
L0014

PRELIMINARY
DECLASSIFIlED AFTER 12 YRS

09715767

L/0

4,022
-13.569
«12.774
=104613
«60965
-1s788
34977
9,028
12,769
14,820
15,533
15,420
14,839
144086
13:190
12,224
10,980

3,954

CSF

«0015
«0018
«0019
00017
«0015
«0015
«0014
«0014
«0016
20016
<0015
«001S
«0017
«0017
+0018
0017
«0015
0014

*

&



L

% yASA C

G6RouUP

HIGH

MACH.

2604
604
1604
604
604
604
L604
604
503
604
604
604

DowwUOR

SPEED TUNNEL

i

424,387
424,024
424,420
424,151
424,639
424,468
424,296
424,121
423,031
424,536
424,299
424.805

Q

424,387
426,024
424,420
424,151
424,639
424,468
424,296
424,121
423,031
424,534
424,299
424,805

BETA

-, 03
-, 02
-, 02
=,03
-,03
=03
-,03
-,03
=03
.02
-.02
-.03

BETA

.03
-,02
wa02
=03
.03
.03
~e03
03
~e03
- 02
w02
~,03

ALPHA

.32

=S,10
-3,86

2,52

=1,15
o34
1,83
3,23
4,67
6,06
T.42
<34

TEST 788

cL

«0979
't‘207
=+3000
-, 1739
-, 0423

«1009

2432

«3770

«9150

+6435

+7680

«1003

RUN

66

INTERVAL g

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

«0186
«0313
0249
« 0206
0185
«0187
«0213
0261
.0331
20424
+ 0538
«0188

CPM

+0200
00564
» 0476
»0387
«0295
«0197
20104
<0027
=90049
~-,0118
-+0169
«0200

BODY AXIS COEFFICIENTS

CNF

«0980
-, 4217
«.3010
-o1746
- 0426

«1010

2438

«3778

«5159

8442

«7683

«1004

CaF

»0181
- 0062
00047
«0130
0176
0181
«0135
0048
- 0089
.o 0257
-e 0458

CPM

0200
0564
10476
.0387
.0295
.0197
L0104
20027
20049
L0118
£0169
.0200

CRM

‘00005

-,0001
=o0001

«0001
-,0003
=, 0004
~e0008
-,0008
=00009
~.0018
-.0023
=,000S

* ® &

N AS A

CYm

«0n01

'00602
'-0001
'00600

CRM

s 0005
«e 0002
ws 0001

«0001
e 0003
e 0006
«s0008
«a0008
«e 0009
-s 0018
e 0023
«e0005

«0900
«0q02
«0p002
00003
0003
«0p03
«0003
«0p01

CSF

«0018
+0023
0022
«0025
0024
00019
«0016
«0013
#0013
«0014
00017
«0019

Cym

20001
90002
«e0001
=20000

«0000

«0002

«0002

«0002

20003

«0001
«+0000

«000l

PRELIMINARY L4
bECLASSI FIED AFTER 12 YRS

09/15/67

Ls0

5,249
w13,443
w12.036

~8,432
2,286

5.394
11.425
14,463
15,546
15,164
14.268

Se346

CSF

«0018
«0023
0022
«0025
«0024
«0019
«0016
«0013
#0013
0016
«0017
«0019

-



*#% NASA

SRnuUP

HIGH

o707
o707
707

b -
SPEED TUNNEL

Q BETA
633,255 =,04 .
533,919 -,04
533,954 we03
534,240 =03
5334668 =.03
633,179 =.04
533,336 -, 04
533,804 a4
533,015 =03
S32.820 -s03
532.898 -,03
533,346 .03
$32,628 - 04

Q BETA
533.255 ~e 04
533,919 =e04
533,954 =03
534,240 w03
533,668 -0
533.179 e 04
5334336 o004
$33+804 ~e04
533,015 =03
532,820 -.03
532,898 -e03
533.346 -e03
532,628 LIy L)

DownNnNGRADED AT 3=YR

ALPHA

.54
-3,32
-2,68
1,93
~1.14
-433
55
1,48
2,29
3.16
3,91
4,56
.53

ALPHA

313
-3,32
2468
=1e93

“loléd

=e33

55
1e48
2029

* B

TEST.788.. _

oL -

+1283
«,2539
--1932
'-1192
=+ 0396
« 0606
#1291
2261
3131
*4080
+4816
«5216
<1271

7X10 FT

TUNNELS

RUN 67

BALANCE 731

STABILITY AX1S COEFFICIENTS

co

«0198
« 0269
0228
«0206
*0193
«0191
+0199
00219
0248
«0305
«0369
«0438
«0198

CPu

« 0204
00439
+0381
«0334
«0290
«0249
+0206
«0160
0121
« 0074
«0015
-, 0067
0207

BODY aXIS COEFFICIENTS

CNF

«1285
‘@ e2549
-.19‘1
-,1198
~e 0399

«0405

1292

2266

«3138

«4090

« 4829

5232

1273

CafF

«0186
#0113
«0137
«0166
«0185
0193
«0187
«0161
«0123
«0079
0040
0022
+«0186

TUNNELS

CPM

«0204
<0439
.0381

.0334

CRM

=00006

-, 0004
= 0001
«.0003
“s0004
-, 0004
-+0005
-4 0008
=,0008
=+0012
=e0011
«,0010
-,0005

20290

+ 0249
«0206
«0160
0121
20074
+0015
«0067
«0207

# &4 NASA

CRM
«e0006
we 0006
o000}
«e 0003
e 0004
=e0004
»e 0005
-e (008
«e 0008
e 0012
-e0011
«+0010
«+0005

0001

© wa0001
- 0001

w0001
»s 0000
20000
«0001
«0001
«0002
0003
20003
+0003
«0001

PRELIMINARY

09/15/67

(W]

6,478
9,759
«8,493
«S5,779
»24046

2.127

6,485
104322
12,603
13,396
13,042
11,912

6,413

CSF

0022
+ 0029
«0023
#0023
«0023
« 0024
0022
20019
00017
«0011
+0009
20009
«0023

*

INTERVALS,) DECLASSIFIED AFTER 12 YRS




NLERVALSs DECLASS]IFIED AFTER 12 YRS

TEST 788 RUN 68 BALANCE 731 09/15/67

STABILITY AXIS COEFFICIENTS

MaCH Q BETA ALPHA - cL co CPM CRM (% 4] CSF L/0

.201 58,612 =,00 .06 «0837 «0196 20219 =e0001 «0002 +0006 44274
201 58,418 4,00 5,17 -.3758 <0291 0606 0000 - 0000 0015 12,902
«20) 58,516 =,00 «4,16 ~:2846 «0252 «0530 -,0003 «0000 «0010 11,301
201 584713 =,00 =3,12 C =el947 0223 #0451 =, 0005 00001 +0009 -8,729
.201 58.515 =,00 =2,08 | =e1050 »0208 «0376 -. 0003 #0001 «0010 «5,046
.201 58,712 =,00 =1,02 -, 0050 0197 0291 - 0003 0002 0005 -, 458
.201 58,613 .,00 .04 .0837 +0198 20224 -,0000 «0g02 «0009 4,226
202 58,909 =,00 1,11 . «1756 . 0209 0143 -, 0002 «0902 +0011 8,397
.201 58,612 «,00 2,17 +2681 «0231 - <0072 =-e0001 00902 «0005 11.618
+201 58,808 =,00 3,26 «3632 «0263 20001 =,0002 0402 90001 134797
201 58e511 =.00 4.34 4523 0304 =e0072 «.0008 #0902 «0009 14877
«201 58.610 w00 S.41 +5455 «0358 -30146 =e 0004 00603 «0005 15.219
+201 58,709 =,00 6,50 «6407 « 0426 -e0228 -s0008 .0002 «0013 15,034
.201 5B.512 «,00 7,59 - 7291 «0506 =e0311 =,0018 0002 0013 14,398
.200 58,216 -,00 8,65 «8085 <0585 ~.0398 .,0014 #0002 #0019 13.822
.201 58,614 <,00 9,74 .8883 <0678 -,0482 -,0012 0002 . 20017 13,109
.201 58,815 «,01 10,84 «9640 «0778 -,0582 -,0012 00903 <0025 12,397
.201 58,623 =,00 11,86 1.0199 «0878 ~e0691 =40011 00903 «0022 11,620
«201 58,337 =,00 12,95 1.0833 «1010 «,0857 =+0011 «0003 «0020 10724
.200 58,25¢ -,01 13,97 11266 1153 =41081 «40009 «0004 +0030 9,772
«202 59,304 =,00 .03 0771 +0196 «0225 -.0002 20002 0019 3944

BODY AXIS COEFFICIENTS

mACH Q BETA ~ ALPHA CNF CAF CPM CRM CYm CSF

2201 58,612 -s00 «06 20837 +0195 . .0219 «s0001 ‘ 0002 +0006
+201 584418 ~e00 5017 ~e3768 ~e 0048 « 0606 «20000 ~=e0000 «0015
»201 S58B.516 -e00  =4al6 2857 «0045 .0530 «s0003 20000 «<0010
201 S8,713 =s00 =3.12 ~e1956 «0117 #0451 «+0005 «0001 #0009
«201 58,515 =200 w2408 -s1087 «0170 . 0376 »e 0003 20001 0010
201 58,712 ~e00 =1e02- -0 009% 0196 20291 w0003 «0002 +0005-
+201 58,613 e 00 .04 - +0837 «0198 « 0224 «e0000 20002 . «0009
202 58,909 -s00 1e11 #1759 #0175 <0143 -e0002 20002 #0011
+201 584612 =400 2417 +2688 «0129 T .0072 »e0001 00002 « 0005
+201 58,808 -e00 3.26 «3640 «0057 «0001 «¢0003 «0002 -s0001
.20 58,511 ~e00 4434 <4533 -s 0035 -.0072 «e0009 20002 «0009
201 58,610 o 00 S5e41 } »5463 -e0157 -, 0146 - «e0004 «0002 «0005
#2001 58,709 e 00 650 06412 -0 0302 -, 0228 T ae0008 20001 «0013
«201 58,512 =s00 7459 o 7291 -e66] =, 0311 - 0018 =000} +0013
°200 58,216 =400 8465 «8078 e 0637 -.0398 -e0014 «0000 «0019
+201 SB.614 -s00 Fe74 +8865 «e0834 -, 0482 .s0012 20000 «0017
201 58,815 =0l 1084 «9609 ~e1048 -, 0582 -e0013 «0001 +0025
«201 584623 =e00 1le86 140155 -e1235 . 0691 «e0011 20001 0022
201 584337 ~e00 12495 140777 01442 ~.0857 . =e0011 *0001 «0020
«200 584254 =0l 1397 1+1203 ~+1599 ~.108} 0010 20002 «0030

202 594304 ~s00 03 «0771 ' »0195 « 0225 ~e0002 20002 »0010

% 7T X110 F T TUNNELS # 48 NASA

FT TUNNELS s 48¢ NASA PRELIMINARY LI



*e yASA €

GRAUP

HIGH

MaCH

402

.401
402
402

402

& TS

- # % 4

D WNGRADED AT

SPEED TUNNEL

Q
215.542
2144349
215,925
215,828
2154639
215e172
215.727
215.818
2154444
215,349
2154440
215.254
215,072
215,260
215.085
2144923
2154539
2144984

"

215.562

2144349
215,925
215,828
215,639
215,172
215.727
215.818
215.444
2152349
215.440

2154254

215.072
215,260
215,085
214,923
215,539
214,984

BETA

-.01
-.01
-.01
-.01
-a0l
-o01
~.01
-.01
-.01
-.01
-.01
-, 01
-.01
-.01
=201
-.01
«.01
~.01

BETA
“e01
w01
=01
.01
-0l

-e0l
=s01

.0l .

=01
=e01
a0l
*e0l
~e01l
-’01
- 01
=.01
o0l
.01

ALPHA

.13
=5,61

=4,50

-3,37
-2,23
-1.06
«15
1.36

2.59
3,80
4,99
6,17
7.36
8,52
9,70
10.79
11.89
.13

ALPHA

13
«5,61
4450
«3,37
w2423
‘1-04

15

134

2¢59

3480
4499
6017
Te36
8452
970
10.79
11,89
13

.. TEST 788

cL

0912

- 4240
-.3264

© i =e2235
-.1216

=s0146
0923 -
+2006
#3105
«&194
«5247
6264
7258
.8218
9139
«9816
10269
+0908

7TX10 FT
3 «YR

TUNNELS

RUN 69

. Co

0180
+0301
«0251
«0213
«0188
20177
e 0179
«0196
«0226
<0272
«0330
#0401
«0687
20580
20690
#+0798
«0928
«0179

CPM

«0225
+0636
+0566
20474
«0389
+0305
0223
0137
20056
-e0023
-e0096
«e017S
-e 0259
-y0343
-e0434
«20535
-, 0731
0224

BODY AXIS COEFFICIENTS

CNF

0912
o248
~e3273
2243
=,1222
.00149

«0923

2010

3112

4202

#5255

6269

«7258

+8210

«9120

9787
1.0233

+0908

CaF

«0177
~e0115

»e0006

«0081
#0161
«0174
w0177
«0149
«0086
0007
~s0128
e 0275
s 0447
w0644
-4 0859
-.1052
- 1207
«0177

-

cPM

»0225
0636
20564
20474
«0389
«0305
»0223
#0137
« 0056
0023
«0096
«0175
« 0259
20343
20434
« 0535
0731
0224

* %® %

NASA PRELIMINARY

BALANCE 731

ILITY AXIS CoOEFFICIENTS

CRM

=.0002
-,0004
- 0004
=,0003
=+0005
-+0000
»e0002

=.0003 -

=,0003
=e 0005
=,0004
-.0011
-,0013
-,0012
«.0014
~e0017
= 0017
=,0002

CRM

«s 0004
e 0004
w0003
«: 0008
«e0000
«e 0002
»e0003
«00003
«e 0005
0004
«e00}2
w0013
-e0012
«e0015
«s0017
-e 0017
-e 0002

Cyu

«0p02
«e 0901
~e0000
e 0000

«0g00

«0001

<0502

.0002

+0002

«0903

#0003

20003

«0003

00@03

00003

00603

-000‘

+0002

13

#0015
#0018
+0019
0019
«0020
«0017
«0013
«0016
+0015
0013
#0012
o0014
#0015
«0015
«0016
+0015
«0013
«0014

09/15/67

&/D

S5.078
“1‘.097
-12,980
«10,510

6,456
~e826
5,154
10234
13,725
15,421
15.916
15,637
14,899
14,164
13,235
124297
11071

5,060

‘CSF

+0015
0018
0019
«0019
«0020
#0017
«0013
«0016
«0015
+0013
+0012
«0014
20015
«0015
«0016
«0015
«0013
«0014

L

INTERVALSY DECLASSTFTED AFTER 12 YR S

»




FT TUNNELS ¢«wa NASA PRELIMINARY LR
INTERVALS, DECLASSIFIED AFTER 12 YRS

HIGH SPEEN TUNNEL TEST 788 RUN 70 BALANCE 731 09/15/67
' STABILITY AXIS COEFFICIENTS

MACH Q- BETA ALPHA cL - cb CPM CRM CYM CSF L/0

604 424,129 =,03 .. ,39 1217 #0181 <0225 -, 0008 «0001 0018 6.741
603 423,417 ~,02 =5,03 =,3974 +0284 .0582 «,0001 -e0002 «0022 14,003
J605 425,482 =,02 «3,79 -42784 0228 «0502 ~40001 =e0001 0022 «]2,235
604 4264802 =,02 =2,65 -e1512 0190 - 00411 -+0002 0000 «0022 «T7.972
605 4254211 =,03 <1,09 0194 0174 0323 =e 0005 «0000 «0021 ~lellé
.604 424,378 «,03 .38 1210 «0181 ,0228 -,0006 00901 . 40019 6,696
604 424,535 =,03 1,92 +2718 0212 «0126 00008 «0002 «0017 12,813
4603 4234863 =,02 3.36 4087 *0266 20050 =e0010 «0g02 #0013 15346
606 62644853 =,02 4.80 «5496 0344 =e0023 =+0008 «0003 0012 15,968
2604 4244360 -,02, 6415 «6732 «0439 -, 0087 =-.0020 0003 0013 154330
604 424,454 =,02 7.54 +«8051 «0563 =,0136 -, 0024 «0p02 #0016 144307

604 424,962  ~.03 L3} 1234 <0181 00226 =.0006 «0001 #0019 64805

BOOY aXIS COEFFICIENTS

MACH Q BETA  ALPHA CNF CaF cPM CRM CYM CSF

1604 424,129 03 «39 «1218 0172 - 0228 0008 «0001 «0018
«603 423,417 “g02 5,03 «.3983 -, 0066 .0582 e 0001 e 0002 «0022
605 425,482 =02 =3.79 «e2793 «0043 .0502 0001 ws0001 « 0022
604 424,802 “202 =245 ~e1518 «0125 20411 0003 -e0000 0022
+605 425,211 -\03 =109 -a0197 «0170 +0323 «s 0005 <0001 0021
«604 424,378 *e03 38 o1211 #0173 0228 - 0006 «0001 +0019
604 424,535 .03 1e92 2723 : «0121 20126 -+ 0008 +0002 _ 0017
«603 423.863 =e02 3.36 «4095 «0027 «0050 0011 0002 20013
604 426,853 -s02 4480 «5504 =e0117 =,0023 =+ 0009 20002 «0012
604 424,360 =302 615 «6739 ~e 0284 -,0087 «¢0020 0001 «0013
+604 424,454 w02 Te54 «8052 -y 0499 =,0136 «el026 =000} «0016
606 424,962 ,03 okl «1235 #0173 »0226 «s0006 «0001 #0019

7 X106 F T TUNNELS LI A



®

*®*®" NASA

GRNnUP

HIGH

MACH
.T08

.708

708

L3 -

DowWNGRADETPD

SPEED TUNNEL T oo

.8

533,714
533,665
5340297
533,808
534,032
633,627
533,951
533,867
532,853
533.048
5344502
534,140
533,636

Q
533.714

. 533,665

534,297
533,808
$34,032
533,621
533.951

533.867 -

5324853
533,048

534,502

534,140
533,636

BETA

-, 03
03
=,03
w,03
=.03
-, 0%
-, 04
-, 04
=03
=03
-.03
o002
-,04

BETA

-s03
we03
-e03
o0
- 03

-.04

e fié
-e04
=e03
-a03
=e03
-, 02
.04

ALPHA

.66
-3.27
«2.58
~1.81

2,46
3,30
4,06
4,66

266

ALPHA

66
w3,27
2458
elo.8l
=1,03

~el3

°66
le6l
2046
3.30
4o 06
4,66

.66

& o

TEST 788

]

cL

1580
-es2432
~s1690
=+0916
0124

«0T75
+1589
2592
3507
«4627
5135
«5488
#1578

AT 3«YR

7T X110 F T

TUNNELS

RUN T1

INTERVALS:

# # % NAS A

BALANCE 731

STABILITY AXIS COEFFICIENTS

o]

«0193
0221
«0200
«0185
«0179
0182
20193
«0218
+ 0254
«0312
«0393
+0451
#0193

CPM

00234
20450
0407
«0365
0323
#0279
L0233
0182
«0146
20096
+«0026
-40045S
0234

80DY AXIS COEFFICIENTS

CNF

.1582
‘.2“1
'01697
‘-0922
-e0127

0774

1591

42596
<3514
4437
.5505
<1579

T X 10

CAF

#0175
+0082
«0124
0156
#0177
.0183
#0175
e 0146
0103
#0057
+0028
« 0004
20175

FT TUNNELS

cPM

+ 0234
« 0650
40607
«0365
0323
.0279
»0233
+0182
«0146
« 0096
+0026
20045
» 0234

»

CRM

<0009
- 0002
=¢0003
=+0005
-,0006

=+0006 ~

-,0008
’00008
-.0010
-e0013
-.0012
=,0012

'|00°7_

« « NASA

CYm

00001
"OQDL
--Oool
«s0001
e 0000

«0900

00901

«0001

«0002

«0003

0003

0090;

.0001

CRM

w0009
o002
*e0003
«e 0005
«e 0006
«20008
w0008
«e0010
«e0013
«e0012
-e0012
e 0007

CSF

0020
20023
«0021
W 0024
«0025
20024
.0022
00019
00018
+0011
«0009
+0008
«0022

s0001

. we0001

90001
=s0001
«20000
«0000
0001
«0001
<0001
20002
«0002
«0002
+0001

PRELIMINARY

g

09/15/67

CSF

«0020
«0023
«0021
00024
+0025
« 0024
+0022
«0019
+0016
«0011
«0009
0008
«0022

@

DECLASSIFIED AFTER 12 YR S




* Y
glﬂ.ﬁ.i.ii.illlllllllllllw s 7x10 FT TUNNELS «#%% NASA PRELIMINA R Y 1
GRADED AT 3 «YR INTERVALSYy DECLASS IFIED AFTER 12 YRS

3 JE L et 3
HIGH SPEED TUNNEL TEST 788 RUN 72 BALANCE 731 : 09/15767

STABILITY AXIS COEFFICIENTS

MACH Q RETA ALPHA | cL co CPM CRM CYm CSF L/0

.203 59,501 =,00 .08 «0918 +0194 «0339 . =,0000 «0002 «0017 4o TH4
.202 59,307 =,00 =5,18 -,3698 +0286 «0735 =000l =e0000 00011 12,931
.203 59,504 =.00 <=4,14 -e2804 00248 «0655 =.0002 «0900 «0009 =11,4327
2202 594305  =,00 =3,10 -.1884 +0218 <0573 =2 0000 +0001 «0014 =Be650
.202 59,406 =,00. =2,04 -40932 +0199 «0495 20001 «0001 0012 . why6T4
2202 59,403 .00 .99 -.0018 +0192 +0420 =e0003 +0902 #0018 =093
+202 59.304 =00 .08 + 0899 <0192 #0339 «0001 «0p02 00017 44671
.202 594106 =,00 1,15 <1855 + 0206 «0264 = 0001 #0002 00012 8,991
2202 59.401 =00 2,21 22762 00228 «0189 <0001 #0002 «002} 12,131
.202 59,401 =.00 3,30 +3734 .0262 «0121 .. 0004 <0902 <0012 14,236
.202 59,202 =,00 4,36 $4633 «0303 «0046 =.0005 «0002 <0018 15,274
.202 594004 =,00 S.44 «5544 «0357 -, 0029 -, 0006 «0q02 «0015 15,525
.202 59,004 =.00 6,53 +6676 «0426 . =e0101 -,0008 «0002 «0012 154206
.201 58,709 =.00 7,62 #7310 20501 -,0183 «.0012 «0902 «0020 14,599
.202 59.304 =,00 8,69 +8145 +0589 0273 -2 0013 «0n02 +002¢ 13,823
.202 59,306 =00 9,74 +8861 « 0676 -,0354 -.0012 «0003 «0016 13,110
.203 59,508 «,00 10,86 +9593 £ 0779 o 0469 -,0013 «0003 20018 12,313
.203 59,714 =,01 11,88 1.0152 »0888 ~e0613 =,0010 «0003 «0028 11,437
.203 59,534 =.01 12,96 1,0528 +1025 -40850 -+0009 «0003 «0029 10,268
.203 594488 =.01 13,97 140495 #1293 20977 <0018 =0026 «0118 8,118
.202  59.403 =00 07 «0841 <0192 «0342 ~.0002 «0002 «0006 40379

BODY AXIS COEFFICIENTS

MACH Q BETA  ALPMA CNF CaF CPM CRM . CYm CSF

+203 59,501 00 «08 +0919 «0192 0339 «e0000 «0002 #0017
2202 59,307 ~e00 =5,18 .e3708 - .o 0049 20735 we0001 =s0000 00011
203 59,5064 ©e00 =4ele -,2814 <0046 <0655 «e0002 20000 «0009
0202 59,305 -y 00 =3.10 . we1863 20116 L0573 «e0000 «0001 0016
«202 59,404 =00 ~2e04% «.0938 20166 « 0495 «0001 «0001 0012
+202 59,403 -0 00 .e99 -, 0021 . 0192 . 0420 «e003 «0002 «0018
202 59,304 «e00 . 408 <0899 «0191 L0339 20001 «0002 . <0017
0202 59,106 e Q0 1.15 .1859 <0169 .0266 -e0001 «0002 .0012
«202 59,401 =00 2.21 #2768 <0121 .0189 «0001 «0002 «0021
«202 594401 .00 3430 3742 « 0047 0121 «e0005 0002 «0012
#2202 594202 =e00 4e36 4641 ~s0050 40046 we 0005 20002 «0018
2202 594004 =e00 Sedd +5552 ~e0170 ‘=,0029 we 0006 «0002 0015
«202 59.004 ~e¢00 6453 «64B1 -.3314 =,0101 «e0008 «0002 +0012
0201 584709 =200 Te2 27310 ‘=e04T2 T =,0183 «e0013 20001 «0020 -
«202 594304 00 8469 «8137 0648 -, 0273 ws0013 «0000 0024
e2N2 59,306 . =400 SeT4 8843 «40832 ,0354 «e0012 e0001 +0016
«203 59.508 e00  10.86 +9563 -e1041 -, 0469 «s0013 «0001 +0018
+203 59,714 «e0l 11.88 140111 ».1220 -, 0613 «e0010 20001 «0028
203 59,534 “e01 12.96 1.0483 ~+1360 -, 0850 «e0010 «0001 +0029
+203 59,488 ~e01 13497 1.0487 -e1277 -, 0977 +0024 -e0021 «0118

2202 594403 =e00 07 0841 « 0191 T .0342 «e0002 «0002 «+ 0006




-

“ e NASA

GRAOUP

HISH

MACH

402
401
£402
£402
,402
402

o402

'y -

o

*

DOWNGRADED AT

SPEED TUNNEL

Q

215.634
214,812
215.737
215.641
215,638
215.821
2154261
215,817
215.164
215,067
2154529
215.808
215.627
215,260
215,554
215.213
215.490
215,075

a
215.634
214,812
2154737
215,641
215,638
215,821
215,261
215,817
215,164
215,067
215,529
215,808
215,627
215,260
215,554
215.213
215.490
215,075

BETA

-,01
=e01
=01
-0l
-, 01
e 0l
.01
-,01
“=s0l
=.01
-.01
-, 01
=, 01
-, 01
-,01
-,01
«,01
-, 01

BETA

=e0l
o0l
=01
=e01
-e0l
-0l
s 01
=e01
*e01
=01
=01
«o01
.01
=01
-0l
=~e01
=s01
) we0l

ALPHA

.19
5,57
4,46
=-3,33
=2,18
-1.00

.18

1,39
2,6%
3,83
4499
6.24
Te39
8,58
9.73
10,79
11,86
.19

ALPHA

19
=557
wbobS
~3,33
2,18
-iq00

«18

1439
2.6‘
3.83
4499
6424
7,39
8,58
9,73
10479
11le86
.19

TEST 788

cL

1023
-s4173
=s3162
-e2161
wallll
-,0040

+1032

«2125

«3216

«4301

«5339

+6613

« 7351

«8288

«9125

9735
1,0039

«1020

7 X110 FT
3 «Y¥YR

TUNNELS

RUN 73

INTERVY ALS

#* &

NASA

BALANCE 731

STABILITY AXIS COEFFICIEATS

co

#0176
0292
0241
«0206
0182
0172
#0175
«0193
0226
« 0271
0328
20405
+0489
0584
«0692
«0800
+0950
0175

CcPMm

«0350

«0769
+ 0685
+0603
«0515
«0430
0349
« 0265
.0183

#0109

«0033
'10050
--0130
"0217
-, 0311
=40436
~s0716

0349

BODY AXIS COEFFICIENTs

CNF

-e4181
-e3170
~,2169
-,1117
-, 0043
1032
.2128
3222
«4308
»5346
<6417
+ 7350
82719
9107
9707
140013
«1020

7 X 10

*

CafF

«0172
=90115
~e 0005

+0080

«0139

20171

20172

142

«0078
-s0017
- 01137
-e 0295
~a 0460
~o 0658
-, 0860
=+1035
-e1132

«0172

FT TUNNELS

]

*

CRM

~,0004
-.0002
=20000
-,0005
-,0008
-,0002

+0001
=-.0004
=4 0006
-, 0005
=+0005
~e0011
~.0011
=.0011
-.0014
=.0016

-.0012

-,0002

CRM

= 0004
w0003
«¢0000
«e0005
600003
-e0002

«0001
0006
w0006
-0 0006
we0012
- 0012
00012
w0015
w0017

we@012

* & N

-e0002

ASA

CYm

«0001
—-0001
~:0001

»0900

#0001

00901

00001

<0002

«0002

«0902

#0002

20902

-0003

.0@03

-0603

00003

-0@01

<000l

CSF

<0014
«0018
+0017
0016
«0015
#0016
0014
<0014
«0016
00017
#0015
0013
«0016
«0014
«0014
0013
L0016

PRELIMINARY L AR
QDECLASSIFIED AFTER 12 YRS

09/15/67

L/0

5,824
‘1‘0306
«13,102
«10,473

-6,111
=233

5,889

11,007
14,248
15,892
166260
15,849
15.023
14,180
13,186
12.171-
10,565
5,826

CSF

+0014
20018
#0017
<0016
«0015
0016
+ 0014
+0015
« 0014
«0016
#0017
«0015
+0013
«0016
o 0014
00014
+0013
w0016




MACH

604
603
<8504
«504
o604
«504&
«604
« 604
«604
604
604
+504

SPEED TUNNEL

Q

424,710
423,581
424,901
425,139
425.211
424,793
424,453
424,525
42644185
424,851
4244552
4244792

Q

4244710
423,581
424,901
4254139
425.211
424,793
4244453
424,525
424,185
424,851
424,552
424,792

BETA

-, 02
=,02
-.02
-, 02
.03
-, 02
-, 02
-, 02
.02
=02
-, 02
-, 02

BETA

-e02
e 02
=02
.02
=03
=002
o002
=502
=02
o002
-e02
=02

.52

ALPHA

«54
4094
=371
2437

=e38

53

205
3¢48
4%e92
-6e28
756
52

TEST 788

cL

.1451
-.3834
‘02637
-.1336
=.0006

lebl

2938

4318

«5728

7025

«8044

1438 .

7 X110 F T

TUNNE

INTERVALSY

RUN T4

[ ® & ¥

BALANCE 73

STABILITY AXIS COEFFICIENTS

cb

0179
20271
0218
20183
0169
+0178
.0214
0272 -
<0354
«0454%
20566
<0179

CPM

+0366
$0T27
« 0646
0554
<0463
«0366
«0273
«0197
.0126
«0066
-.0001
«0370

BODY AX1S COEFFICIENTS

CNF

01452
-.3353
-e2645
=e1342
e 0009
1442
«2944%
«4326
5736
«7030
+8046
«1439

CafF

«0165
«e 0060
*0047
0127
«0169
#0165
0109
«0010
-e0139
«20317
-00“97
«0166

CPM

20366
+0727
« 0646
+0554
<0463
20366
0273
+0197
0126
» 0066
-e 0001
+0370

©. CRM

-,0007
=,0001

0001
=,0001
=, 0006
~,0006
-, 0009
-, 0009
-3 0008
-.0022
=, 0022
~+0006

CRM

«e0007
«eQ001

«0001
w0001
«e 0006
~e0006
e 0009
- 0009
e 0008
-0 0022
e 0022
«e0006

NASA

Bt

1

CYw

«0001
-,0902
=¢G00l
~e 0000

«0000

20001

'0991

«0902

0000?

0002

0002

«0001

Cym

20001
s 0002
=e0001
20000

«0001

«0001

<0001

0001

00001
=e0001
=e0001

<0001

CSF

«0016
« 0024
0021
«0021
«0020
«0017
#0015
<0015
+0015
00016
«0016
+0017

PRELIMINARY '#&
DECLASSIFIED AFTER 12 YRS

09/15/67

L/D

8,122
‘.1‘0139
-!2.081

«7,316
-, 035
8,076
13.720

15,850

16.195

15460

144215
8,043

CsSF

w0016
+ 0024
«0021
+ 0021
20020
+0017
«001S -
#0015
«0015
«0016
«0016
«0017



I

GROUP 4 -

S Ser

H16H

707 533,557
.707 533.192
1708 534.292
.708 534,121
.708 534,029
.707 533.634
708 534.109
.708 533,715
1707 533,036
.708 533,658
708 534,255
-708 534,159

MACH Q

+ 707 533,557
<707 533,192
.708 534,292
«708 534,121
»T708 5344029
«707 533.634
«708 534,109
+708 533,715
« 707 533.036
+708 533,658
«708 534.255
«708 534.159

I o - . 7 x 10

D

o w

BETA

-,03
=02
=-.02
-,03
-s03

-, 03

-.03
-,03
«.03
-, 02
02
-, 03

BETA

e 03
=e02
=e02
~e03
-e03
~e03
-e03
o3
-e03
.02
o002
=e03

NGRADED

ALPHA

.81
S~3.14
22,43
-1,63
-.85
+09
«80
1,83
2.69
3,647
4,13
4,70

ALPHA

81
3,14
2443
“le63

-e85
«09
«80

1083

2269

3.47

4e13

4470

" TEST-788

oA

AT 3=YR

7TXx10 FT

RUN

TUNNELS

75

o & B

NASA
INTERVALSS DECLASSIFIED AFTER 12 YRS

-

BALANCE 731

STABILITY AXIS COEFFICIENTS

co

20195
+0209
0191
00178
«0175
«0182
.e0196
0229
L0278
.0347
,0418
0479

CPM

«0396
+0608
« 0564
«0521
+0485
«0432
#0399
«0344
202946
»0233
0151
+0037

BODY AXIS COEFFICIENTs

CNF

«1890
-,2203
w,1433
-, 0610
1138

+1878

02997

«3915

4748

5258

5490

CaF

0168
+0088
»0130
«0161
#0177
«0180
0169
«0134
«0095
00060
«0039
0029

FT TUN

NELS

CPM

+0396
20608
0564
0521
+ 0485
0432
«0399
« 0344
«0294
+0233
20151
#0037

¥

CRM

'00007
'.0002
-o0001
-, 0004
«e0005
«40006
-, 0009
-y0008
-.0012
-,0012
-,0010
-, 0009

& v

CRM

«e0007
-e0002
-e0001
«e 0004
«+0005
»e0006
e (009
e 0008
*e0012
«e0012
=e0010
«e0009

CYy

«0p01
’00601
"0000

«0900

«0501

00001

«0n01

«0002

00002

<0003

«0003

#0003

CSF

20019
«0020
#0017
20018
00020
«0019
«0017
.0015
0011
»0010
0007
.0010

PRELIMINARY

09/15/67

L/0

9,672
»10,506
w7 ,485
=3,400
+902
6,255
9,581
13,036
14,051
13,662
12,549
11,427

CSF

«0019
«0020
«0017
«0018
«0020
+0019
0017
+0015
«0011
«0010
0007
#0010

-

%




r

‘e w @ NASA

GRAUP

HIGH SPEED TUNNEL'

202
202

&
e

" .

Q

58,883
58,785
58,883
58.883
58,883
58,882
SR.B882
58,784
58,883
58,883
58,784
58,784
58,883
59,081
59.179
59.180
59,081
58,983
58,885
58,686
58,784

Q

58,883
58,785
58,883
58,883
58,883
58,882
58,882
58,784
58,883
58,883
58,784
58,784
58,883
59,081
59,179
59,180
59,081
58,983
58,885
58.686
S8.784

DowWnNGRADEWD Al 3«YRH

BETA

-.00
- 00
=,00

-.00

BETA

~e00
=e00
o 00
=00
.00
e 00
=e00
=00
- 00
.o 00
=s00
o000
-e00
=00
-e00
-e00
-e00
=,00
-, 00
~e00
- 00

AlL.pHA

~.01
b 94
«3,96

© =2.98

-1,99
=1,00
-,01 .

2,00
3,02
4,00
5,02
6,03
7,04
8,05
9.06
10,09
1l.10
12,13
13,13
00

ALPHA

0l
494
3,96
-2,98
=1499
«1.00

“e0l

«99

2400

3.02

4400

5.02

6403

Te04

8,05

9406 7

10,09
11410
12,13
13013

«00

—n % #

Sy e o A e

- TEST 788

CL

«0003
s 0045
~.0038
- 0020
-, 0024

«0017

+»0014

+0011
-.0014

« 0005
«,0009
-,0015

0002

0008
-+0020

+0009

«0001

<0027

«0031

«0014

«0003

7 X 10 F,T

TUNNELS

RUN 76

INTERVALSY

BALANCE 731

STABILITY AXIS CoEFFICIENTS

cb

+0055

#0060
«0059
#0057
0056
«0054
+0053
+0054
0054
<0054
0053
0053
.0055
" 20055
+0052
«0056
«0055
«0060
0062
«0056
«005%

CPM

-40089
-e0235
'00202
-e0174

-e0147

=.0119

=40085 .

=-,0049
-o0005
+0026
«0060
+«0087
0121
0152
<0181
0214
0244
+0265
« 0299
.0325
-,008%

BoDY aX1S COEFFICIENTS

CNF

«0003:

'00050
0042
-q 0022
-, 0026
0016
20014
0012
-e0012
+0008
-, 0005
-, 0010
«0008
0015
-, 0012
#0017
0011
<0038
20044
«0026
«0003

T X 10

CaF

«0055

«0056
«0056
0056
« 0055
« 0054
«0053
0054
0054
0054
+0053
0054
«0054
+0083
+ 0054
+ 0054
«0054
«0054
« 0054
«0052
« 0054

-

-

CPM

+0089

0235
0202
20174
0147
0119
»008s
20049
0005
«0026
<0060
.0087
0121
.0152
.0181
0214
+0244
+0265
0299
+0325
«0085

CRM

0002

«0003
#0002

«0002°

0002
«0003
«0003
«0003
+0003
0001
0002
0002

' L,0001

0002
0002
+0002
20001
«0002
0002
0002
+0003

#* W B

NASA

CYm
«0002

~e0002
'QOQO;
~e0000

+0000
00@01
00901
+0902
0002
#0002
#0002
#0002
«0902
«0902
'0002
00001
«0p0l
-0900
.0000

~e,0p00

CRM

«0002
«0002
0001
«0002
0002
0003
«0003
«0003
«0003
«0001
«0001
«0002
«0001
«0002
<0002
«0001
«0001
<0002
«0003

«0002

CSF

«0008
«0025
0022
«0015
«0016
<0012
«0008

#0008 .

+0006
«0006
«0005
«0000
+0010
20006
«0009
« 0004
« 0006
<0011
20017
00005

CYM

#0002
e 0002
=e0001
«e0000

20000

20001

«0001

00002

«0002

«0002

«0002

20002

«0002

#0002

20002

«0001

«0001

«0001

0001
~e0000

«0002

PRELIMINARY *
v
DECLASSIFIED AFTER 12 YRS

09/15/67

L/D

2049
weT43
o646
~e342

+306
270

-ol74
-,282

+156
«026
455
«502
243
0046

CSF
«0008

«0025

«0022
#0015
«0016
0012
«0008
0008
« 0006
«0006
«0005
«0000
«0010
«0006
+0009
« 0006
«0006
#0011
«0017
+0018
+0005

&
Y

s



®#® NASA

GRnUP

HIGH

“aCr

401

+401
402

‘maCH

o401
«401
.“02
o402
0402
.‘02
«402
402
402
o402
402
o402
402
£402
#4001
«402
_e402
0402

4 -

SPEED TUNNEjem--— .

Q

214,979
214.9895
215.169
215,445
215,908
215,165
215.350
2154350
2154164
215,350
215,071
215,443
215,444
215,073
214.888
215,631
215,261
215.350

Q

214,979
216,985
215,169
2154445
215.908
2154165
215,350
2154350
215.164
2150350
2154071
2150443
215444
215,073
214.888
215631
215.261
2154350

UNWNGRADEDUD AT 3 «YR

BETA

= 01
=-.01
U1
-,01
-, 01
-,01
.01
-o01

-,01

-0l
-,01
-,01

BETA

-e01
“s0l
-s01
we0l
=e01l
a0l
-o01
-e01
=e01
01
=e01
-0l
=01
o0l
we0l
=s01
o0}
=e01

ALPHA

-,02
4,95
-3,98
«3,00
«2,01
-1,01

“s00

.98

1.97

3,03

4,01

5,03

6,08

7,04

8,09

909
10,13

-e00

ALPHA

e 02
=4,95
=3.98
=300
=2401
=1e01

=e 00

«98

197

3.03

4401

Se03

6405

Te04

8409

Ge09 -

10413
=+ 00

TEST 788

<L

CL

-.0012
-, 0054
-,0039
=-,0031
-,0026
-.0021
= 0019
-s0016
~e 0021
»e0022
-,0016
=eQ016
=.0012

. =e0011

-.0004
«0000
«0004

-,0009

7 X110 F T

TUNNELS

INTERVALSY

RUN 77

ch

« 0048
#0057
«0054.
«0051
<0050
0049
«0048
«0047
«0047
+ 0046
+0046
0047
0067
0047
«0048
«0048
«0049
«0048

CP™

-,0099
'.02‘4
-,0218
«o0192
'00163
-.0133
-s0099
=+ 0065
~e0025
0012
0045
#0075
0108
0137
#0167
«0197
0228
~,0100

BoDY AXIS COEFFICIENTS

CNF

-e0012
-y 0059
- 0043
~e 0034
=e0027
=.0022
-,0019
«e0016
-s0019
=« 0020
-e0011
-s0012
~e 0007
«, 0005

«0003

20008

«0013
-+0009

" CAF

«0048
«0052
#0051
0050
0049
»0048
«0048
« 0048
0048
«0048
0047
« 0048
« 0048
0048
«0048
0047
«0047
0048

T %10

FT TUNNELS

CPM

=.0099
~e 0244
-,0218
-e0192
~.0163
-.0133
0099
=, 0065
=,0025
0012
+0045
20075
0108
L0137
+0167
+0197
+0228
*.0100

BALANCE 731

STABILITY AXIS COEFFICIENTS

CRM

.0001

«0001
«0001
0002
+0001
<0001
+3001
«0001
0001

~+0001

0001
#0000
<0000
+0001
+0000
+0000
«0000
«0001

L

NASA

CYm
0002

-s0008
"0002
-,0p01

CRM

9001
«0001
+0001
«0002
0001
o0001
20001
«0001
0001
+0001
#0001
«0000
«0000
«0000
«0000
«0000
«0000
0001

40900
00901
00002
0002
#0901
00001
«0000
«0001
00002
» 0002
«0n01
10001
00001
+0002

. CSF
<0014
«0022
«0024
<0022
<0018
«0014
«0014
20013
«0014
«0015
«0015
« 0014
0014
<0013
20013
«0014
«0015
«0014

CYM

0002
«s0002
w0002
=e0001

20000

0001

20002

«0002

«0001

20001

0000

20001

<0002

+0002

0001

0001

e0001

0002

PRELIMINARY

09/15/67

CSF

+0014
0022
«0024
«0022
«0018
Q014
20014
«0013
«0014
#0015
+0015
«0014
000146
0013
«0013
+ 0014
«0015
« 0014

L

DECLASSIFLED AFTER 12 YRS

e



# %5 NASA PRELIMINARY * o »
GRAUP & - "VUOWNNGRADED AT 3 «YR INTERVALSY DECLASSIFIEDO AFTER 12 YRS

HIGH SPEED TUNNEL TEST 788 RuN 78 BALANCE 731 09715767

. STABILITY AXIS COEFFICIENTS

MACH Q RETA ALPHA cL cov CPM CRM CYm CSF L/D

604 4244383 =,03 =,03 ~s0020 «0046 -,0103 «0000 +0002 20014 ~e428
604 426,311 02 =4,04 =.0040 «0053 -,0227 «0001 ~s0001 0024 o762
608 424,471 -,02 =3,06 -, 0033 <0051 -,0200 »0001 0000 0022 =645
604 424,383 02 =2,06 -, 0025 »0048 -, 0168 - 0001 20000 +0020 =517
606 624,548 -, 02 <=1,06 -.0021 20047 -,0138 «0001 0001 «0016 »o b4l
+604 424,465 .03 ~=,03 ~.0018 0046 -~ 0104 +0000 0002 +0015 -e390
604 424,549  .,03 .96 -«0019 +0046 . 0066 .0000 #0002 #0015 -od09
604 4240715 =e02 199 -e0018 20045 ~e0024 «0000 0001 20016 ~e392
604 4244799 =~,02 3,01 -20017 «0045 0011 «0000 «0001 20017 =377
2604 4244715 =02 4401 =.0015 «0046 « 0044 «0600 0000 «0018 -e326
604 424,635 ~,02 5,04 -s0013 +0046 «0076 +0000 +0001 «0017 -e285
604 424,216 -.02 =.02 -,0016 0047 -,0103 0000 20002 «0014 ~o354
«T07 5324692 o004 =,03 ««0015 +0046 e 0102 « 0000 00003 <0015 =317

BODY axIS COEFFICIENTs

MACH -Q BETA  ALPHA CNF CaF CPM CRM 3{" CSF

604 424,383 ~e03 -e03 =+0020 « 0046 ~.0103 «0000 «0002 «0014
604 424,311 =02  =4,04 - 0044 «0050 -, 0227 «0001 »e0001 «0024
604 424,471 -,02 «3,06 =.0035 « 0049 -, 0200 20001 20001 «0022
«604 424,383 w02 =2,06 -40027 0048 -,0168 #0001 «0000 «0020
«604 624,548 we02 _=1.06 -,0022 <0047 -,0138 0001 20001 <0016
+604 424,465  =,03 -, 03 -, 0018 20046 ~,0104 +0000 «0002 «0015
606 424,549 .03 +96 ~-.0018 «0046 - 0066 «0000 «0002 +0015
604 426,715 -a02 1,99 e 0016 « 0046 =,0024 +0000 +0001 «0016
604 424,799 s 02 3.01 ~e 0015 «0046 L0011 «0000 20001 } #0017
604 4244715 =s02 4001 =e.0012 00047 0044 «0000 20000 «0018
+604 426,635 -e02 Se04 =-+0009 0047 «0076 #0000 *0001 0017
2604 4244216 =e02 .02 ~-e0016 ° 0047 ~.0103 «0000 €0002 0014

«T07 5324692 e 04 ~e03 =~e0015 0046 =.0102 «0000 +0003 «0015




##% NASA

GRAoUP ‘&

HIGH SPEED TUNNEL

-MACH Q

.707 532,767
707 533,086
.707 533,084
.707 533,003
.708 533,941
+707 532.608
«707 533.159

- o707 533.315

707 532.919
.708 533,706
708 533,941
707 533,083
.707 533,078

MACH Q

707 532,767
o707 533.086
o707 533.084
«707 533,003
+ 708 533.941
o707 5324608
«T07 533.159
«707 533.315
o707 5324919
+708 533.706
708 533,941
«707 533.083
«707 533.073

RETA

-o04
-,03
-, 04
-, 04
.06
- 04
~e04
.04
-, 04
-, 04
-, 04
- 04
-, 04

BETA

-e 04
-e03
“o 04
o0&
e 04
~e0é
“e 04
=04
e 04
o (4
e 04
=e 04
~e U4

ALPHA

-.03
-2,55
-2,07
=1,56
«1.05

=+55

~s03
47
97

1,48

1,98

2,50

.04

cL

-,0016
-,0026
-,0024
=-,0019
=.0018
«+0015
=+0015
-,0014
=-.0015
-e0017
-.0018
-,0016
-e0014

1T 3 =YR

7 x10 FT

TUNNEL S * 8

“‘“"”RUﬁ: 79

BALANCE 731

STABILITY 'AXIS COEFFICIENTS

cD

+0046
0049
«0049
«0048
«0047
«0047
« 0046
«0046
«0046
«0045
+0045
20045
0047

CPM

-e0102
=-.0185
-e0170
-e0153
~.0138
~+0120
~«0103
-.0083
=, 0062
'00039
-,0022
-,0002
"0102

BODY aXIS COEFFICIENTS

CNF

-e0016
~e0028
- 0026
=, 0020
-s0019
~e0015
-e0015
-00013
=e0014
-.0015
"0017
~e0014
~e 0014

CaF

00046
¢ 0048
« 0048
«0047
«0047
« 0047
«0046
«0046
+0046
«0046
«0046
20046
« 0047

CPM

~,0102
~e0189
~40170
«,0153
~,0138
~.0120
~e0103
~.0083
~.0062
-,0039
-, 0022
-,0002
-.0102

CRM

«0000
«0001
«0000
«0000
+0000
«0000
«0000
«0000
+0000
«0000
«0000
«0000
«0000

CRM

#0000
«0001
#0001
«0000
«0000
0000
0000
«0000
«0000
«0000
«0000
#0000
«0000

NASA

CYm

0003
-0901
«0001
«0002
«0002
«0003
20003
o°Q°3
«0003
0002
0002
'0902
«0003

CSF

«0015
«0020
«0019
«0018
«0017
«0015
«0015
«0014
« 0018
0017
.0018
.0018
<0014

(2 {7}

«0003
«0001
0001
«0002
«0002
20003
20003
+0003
»0003
<0002
0002
«0002
20003

PRELIMINARY
INTEQVALSy,y DECLASSIFLED AFTER 12 YRS

09/15/67

L/0

'.3‘5
-o527
o499
-¢392
»s386
=311
-.318
=298
~¢333
-e365
-o%00
~4353
| =e290

CSF

«0015
«0020
«0019
«0018
0017
«0015
«0015
«0014
«0016
<0017
<0018
«0018
+0314

»




= % & NASA ) * x X 7 X110 F T TUNNELS * * % NASA PRELIMINARY * ¥ X

GROUWSP & - ¥ 3 ~-VY¢PR INTERVALS, DFCLASSI FIED PFTER 12 YRS

RUN 8O BALANCE 721 €9/20/67

STARIL ITY AXIS CCEFFICIENTS

MACH n BFTA ALPHA cL co cPMm CRM CYM CSF L/t B
.201 58%.219 ~ .00 +C5 T L0666 .0210 .0190 -. 0008 ' .0003 -.0026 3.168
.200  S58.127 .00 .-5.24 -.2953 .0338 .0602 -.0019" . " .0003 -.0029 -11.705
.20l 58.224 00" -4.16 ~.32019 - <0290 .0517 -.0006 .0003 -.0028 -10.401
.201 - 5R.420 .00 -3.14 -.2%49 .0255 0441 ~.0008 .0002 -.0027 -8.3289
.201 58.320 .00 —=2.C7 .. =-.11%6 L0231 .0350 ¢ -.0004 .0002 -.0018 -5.184
L7201 5%.221 <00 -1.01 - =.0249 .0218 © L0270 -.0006& - .C002 -.0024 -1.142
.20t 58.219 .00 .05 T L0666 .U L0213 ' .0196 -.0008 | .0003 -.0026 T3.129
.201 58.218 L0000 113 1609 0218 .0118 -.0006 © .0003 -.0021 .36€&
.200 58:118 .00 2,16 .2489 .0234 0043 -.0006 " L0003 -.0019 10, €28
.200 58,117 000 3,220 «3401 L0261 -.0C28 -.0006 .0003 -<0021 “13.052
.200 57.617 .00  4.26 4282 .0294 -.0095 —.0006 .0004 -.0023 " 14.570
.200 58,016 .00  5.3% L5158 .0341 -.0167 —-.0005% .0004 -.0017 15.138
1,200 . 58.015 .00 6.47 . 6025 L0394 U =.0242 -.0008 L0004 -.0C12 15.27¢8
i .200 57.917 -.CC .£3 .6890 L0470 -.0330 -.0014 .0004 -.0004 T 14.€57
: . 2200 58,116 .00 B.ED. L7724 .0548 . ~a0421 -.0013 .0005 -.001% 14.106
i L2060 58.070 .00 9.66 .8537 0844 -.0511 -.0013 .0006 -.0017 . 13.261
: ‘200 58.122 .00 10.74 .9280 .0738 -.0619 -.0013 .0006 -.001€ 12.571

.201 58,219 .00 .05 .0655 | .0214 - .0200 -.0006 .0002 -.0015 . 3.CE2

‘ : anDY AXiS COEFFICIENTS
| . MacH Q BRETA  ALPHA eNE - CAF L cRWC T tyw | CSF
{

; .201 58.215 .00 .05 <0666 L0210 .0i90 " -.0608 .0003 -<0026 _

: .20 58.127 .00 -5.24 -.0025 .0602 = 7 -.0010 .G004 C -20629
4 L2091 58.224 .00  -—%4.16 -.3021 .0071 L0517~ -.0006 +0003 -.0028
: .201 58.42C S.00  -3.14 =.2151 <0137 0441 7 -.0008 .0003 ~.0027
201 58.320 .00 -2.07 -.1203 .0187 .0350 ~.0004 - .0002 - -.0018
.201 S8.221 .00 ~-1.01 ~.0252 L0213 ¢ .027¢ -. 0006 .0003 -.0024
201 58.219 .00 . .05 - .08666 .0212 .0196 -.0008 -0003 -+0026
.291 58.218 L0067 T 1.13 LT .1613 L0187 T lo118 -.0006 .0003 -l 0021
.200 58.118 .00 ?2.1€ .2495 | L0140 . .0043 -+ 0006 .0C03 -.0019
200 S58.117 .00 3.22 . +3409 L J0069 -.0028 -.0006 .0003 -.0021
.200 57.917 .00 4.26 L4292 | —~.0025 -.0095 -.0006 0003 -.0023
.200 SB.016 .00 5.33 .5166 | ~.0140 -.0167 -.0005 © .0004  —.0017
: .200  58.015 .0C 6.47 .6029  ~.0287 . —.0242 -.0C09 .0c03 -.0012
i .200 57.917 -.00 7.53 . .6890  -~.C43¢€ -.033C S -.0014 .G003 -.000C4
! 200 58.116 .00 8.60 7716 ~.0614 -.0421 . -.0014 .C003 -.0014
200 58.020 .00 9.66 8521 ~. 0797 -.0511 ~-.0014 .C004% ~.0017
.200 58,122 .00 1C.74 ¢ .9251 | ~.1004 -.0619 -.0C14 +C004 -.0016

. .201 58.219 00 .08 «C655 . €213 . .0200 -.00C6 -0002 | =.0C15

. T9% 10 -FT  TUNNELS *




HIGH SOFFD TUNNFL

MACH 0

JA0Y 214,322

L4601 213,622
<402 214.627
.402 215.004
402 214,768
402 214.979

L4072 21501597

<402 214.5Ch
401 214,219
401 216,213
401 214.20S
.401 214.021
L401 214.€23
<401 2140119
J401 213.942
L&02 214.953

o401 213.927

2402 214.508

MACH e

<401 214,322
LA01 213,522
<402 214.627
.402 215,084
402 214,798
.402 214.97¢

<402 215.159

J4N2 214.504
L401 214.219
L4401 214,213

L4501 714.20S

L401 214,021

L4601 216,022

L6011 2145119
L4501 213.942
.402 214,993
<401 213.937
<402 214.5C8

[FTA

«01
.01
01
-.Mm
.01
<01
.01
.01
- 00
.00

.00
00
.00
.00
.00
.01
.00

RETA

.01,

.01
.01
.01
.01
.01
".01
.01
.ot
<00
.00
.00

.00

.00

.00
.01
.00

ALPHA

.18
~6,76
-4.6C
~3445
-2422.. .
-1.02" "
<17
1.23
2.48

1,66

4,00
5.98
T.1¢°
8.29
9.44
10.5%
11.€64
.16

ALPHA

.18
—5.76
-4.60
~3.45
-2.22
-1.02

.17

1.33
2.48
3,66
4.80
5.98
7.16
8.29
9.bb
10.55
11.64"
.16

* % 7 x10 F T T

q RUN P11

NMEF

[ * ¥ %

3_yRrR TINTERVALS, DECLA

RALANCE 731

STARILITY AXIS COEFFICIENTS

.c726 .0199 .0201

BODY AXIS COEFFICIENTS

CNF - CAF
<0744 «C194

—.4567 = -.009% :

-.3572 .001¢

-.2540 +0191°

-.14C8 <0165

—-.0326 . 0195
. 0744 - .0195
«1799 L0185 N
.2821 T L0197
.3878 ’ . 0016 -
<4857 - 00¢6 -
. 5859 -.023¢ -
.6828 - 0404 -
.17432 -.0%37 -
.8587 -. 0786 -
.929¢ -.0973 -
.9763 -.1117 -

.0727 .C197

B

T x 10 FT TUNNFLS

CRM

-.0007
-.0010
~.0007
~.0005

" ~-,.0006

~.0007
-. 0006
~+0006

" -+ 0006

cL co (442
0743 .c197 0209
- .455% . 0364 L0647
~.3560 .0302 .0562
-.2529 . 0256 L0471
-.1401 .0219 L0374
-.0323 L0201 © .0283
L0744 L0187 .0200
.179% .0207 - .0112 -
.2814 .0229 .0033
.3869 0264 ~-.0041
14849 .0310 -.0114
5853 .0372 © -.0195
6827 . 0450 -.0281
L7750 .0536 -.02€2
8603 L0633 ~.0452
L9322 0745 -.0570
.ST94 .0875 —.0757

CPM

.0200

L0647 7T

<0562
.0471

0374

.0283
0200
0112
.0033
0041
0114
0195
L0281
.0362
L0452
.0570

0757

.0201

-.0005
- o 00NS
-.0010
=.0012
—-.0012
-.0016
-+ 0018
-.0021
-. 0008

cRM
-.0C07

-.0006
~.0C05
-.0C06
-.0cCC7
-.0006
-.0006
-.0006
-.0C05
-.0005
" -.0010
-.0012
-.0013
-.0016
-.0019
-.0021
-.0008

TTITIL00107

N A

< A

L

4 & & ¥ 70 7

csPFI1EC AFTER 12 YRS

.0003
«0003
« 0003
.0003

.0003°

.0003

L0004

.0004
.0004
.0005
0005
.0005

L0006

.0006
.0007
.C007
~0007
.0003

" .000&

CSF

-.0024
-.0025
-.0026
-.0024
-.0023
-.0023

~.0025 "

-.0024
-.0021
-.0021
-.0018
~.0Clé€
~.0015°
-.0017
—-.002¢
. -.0019
-.0020
-.0018

cyr
.0003
0003

0003’
-0003

«0003

-0003
.0004
-0004
.0005
.C005
+ 0004
. 0004
0005
.0004
.CCO3
.0003
.0003

€S/20/67

L/c

3.781
-12.%2%
~11.77S
| ~9.<55

-6+391
—~1.€04 .
3.777 7
BLE1S
12.301
14.€57
15.622
15.€672
15.1¢4
14.453
13.56¢
12.509
11.188
3.€55




L k% x NASA sillilliiiiiiillllllif*,: + 7x1n FT TUNMFLS #2% NASA PRELIPINARY *

SR OUP & - DOWNCRADFD AT 3 -%Yy¢R INTFRPRVALS, DFCLASSIFIED AFTER 12 YRS

HIGH SPFrN TUNNFL TEST 788 oUN 82 ) BALANCE 731 €9/2C/67

STARILITY AﬁIS CCEFFICIENTS

- e
MACH © BETA ALPHA cL o cPp CRM cYm CSF L/C
602 421,453 .01 43 .1082 T .0202 .0183 -.0007, 0004 -.0025 | 5.365
602 421,461 .01 -6.57 -.5484 .0467 .0683 -.0010 " .0001 -.0C12 = =-11.740
603 422,407 01 -5.26 -.4457 .0373 0597 -.0008 .0001 -.001¢ -11.$50
<606 425,112 .01 -4.082 ~.3307 .0298 .0513 -.0007 .0003 -+0019 -11.€85
<605 424,004 .01 -2.62 . -.1840 .0239 .0392 -.0010 .0004 -.0023 ~7.€87
605 424,358 .01 -1.09 "~ -.03€2 .0208 .0288 -.0008 .0004 -.0025 -1.738
o603 422,463 .01 .43 .1095 T 0203 .0187 ~.0007 0004 -.0023"" 5.393
i 604 422.776 -0t 1.77 .2378 S L0221 .0057 —.0005 .0004 -.0021 10.759
: . .602 421,551 01 2,11 «3657 . 0259 ..0021 -.0006 0004 -.0017 14.125
<603 422,164 .00 4.46 <4922 0319 | —.0048 —. 0007 .0005 -.0017 15.440
L +603 422,581 .00 5.79 6165 .0392 -.0115 —+0015 .0004 —-.0010 15.28¢
602 420,910 .00 7,18 T464 .05C8 -.0165 ~.0022 .0004 -.0005 14.684&
.603 422,712 .01 <43 .1083 .0204 -0189 T -.0007 00037 -.0018 T 5,320
BODY AXIS COEFFICIENTS
MACH  © BETA  ALPHA CNF CAF’ cPM CRM (2] CSF
€02 421.4%3 01 .43 . 0154 .0183 -.0007 - 0004
€02 421.46). 01  -6.57 -.0163 0683 T -.0009 -0002
i .603 422,407 .01 ~ ~5.36 —-. €045 ) <0597 <0002
: <605 425,112 .01 -4.08 . 0063 0513 .0003
) ! <805 424,004 N1 -2.63 .0155 .0392 « 0004 ‘~.0023
- ; i '.€05 424.358 .01 —-1.09 .0202 1.0288 - 0004 | -.0025
. P €03 422.4€3 <01 <43 L0195 .0187- <0004 -.0023
; ’ LENG 422,776 .01 1.77 <0138 777 L0097 <0003 "-.0C21
; .602 421.591 .01 2,11 . 0060 L0021 .0004 -+0017
i . €03 422.164 .00 4,46 ‘—.0065 -.0048 " <0004 -.0017
i .603 422,581 .00 5.79 -.0218 -.0115 .0002 -.0010.
! .€027420.910 .00 . 7.18 -.0428 © —.0165 .0001 -.00C%
i
|

".603 422.712 .01 43 0195 © o .0189  -J0007 <0003 -.co18

H**# 7x10 FT TUNNELS %% N A
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G PNU®P & — NNWNGRALCED AT 3-YR INMNTERVALS, DECLAS Si1f1EC AFTER 12 YRS

5

HIGH §“%FD THNNFEL TEST 78R

N BALANCE 731 L €9/72¢0/67
STABILITY AXIS CCEFFICIENTS

MACH n BFTA ALPHA ©Ci o ce¥ CRM cym CSF L/e

707 532.618 .01 .72 1559 0 .0223. L0171 -.0012 . .0c02  -.0012 6.59C N :
T .707 532.2¢1 .co —-.%2 -.0019 .0222 .0264 -.0012 - .0002 -.0C10 -.C8¢ !
LT707 532,411 .01  -.08 L0720 .0222 .0216 -.0011 .0C02 -+0012 3.28%

.707 532.539 0 I -1566 .0223 T .0170 -.0011 .0002 -.0011 7.01¢€

ST07 832,673 .01 1.46 -0 2323 .0234 <0130 ~.0012 .0002 -.0011 9.515 )

707 532.5%% .01 2,20 0 1. L3108 .0258 .0100 -.0011 .0002 -.0012 ~  12.04C : . .
LT07TT833.0047 7 .01 2.99 +3958 L0361 -0 0056 ~e0012 .0003 -.0014 13,169 i
.707 532.529 .00 3.72 «4649 .N368 -.0007 -.0010 -0003 ~-.0C11 12.€21 i

.7n5 529,938 .00 .12 . 1539 = .0221 - .0163 -.0012 .0002 -.0009 '6.952

BODY AXIS COEFFICIENTS

MACH Q@ RETA  ALPHA " CNF ! CAF cPM CRM T oYM CSF -

2707 532.618 01 .73 .1562 . 0203 L0171 -.0012  _ .C002 -.0012

. 707 532.2¢1 .0n —.82 -.0022 . L0232 L0264 T -.0012 .c002 =~ -.0010

. 707 532,411 .01 -.08 .0729 . 0223 T 0216 -.0011 0002 -.0C12 ;
707 532,539 - .01 .73 . .1568 ' .0203 .0170 -.0011 .0002 -.0011

L T707 532,673 .01 1.46 .2328 . 0175 .0130 -.0012 .0002 ~.0C11

.707 532.5€5 .01 2420 .2116 . 0139 .0100 -.0011 . 0002 ~.0012

707 532,047 .01 2.99 .3968 . 0094 .0056 -.0013 ' .0002 -.0014
07 532.529 00 3.72 L4662 .0C66 -.0007 -.0011 .0003 " ~.0011
. 705 529.928 . .00 .13 .1542 . 0202 0168 -.0012 .0002 -.00C9

TN E N Ay s x % TX10 =T TUNNELS %% NASA 1!!'!‘!‘!'!'!..'....'[




MACH

. .201
.201
<202
<201
.200
201
.202
.202
.2n2
.203
.201
.201
200
. 100
.200
w201
.201
.201
200
+200
200

MaCH

201
201
.207
201
200
.201

.202

202
-207
L2072
L .20
«Z01
70N
. 199
» 207
.201

.201 |

201
. 200
200
«200

D TWN

SPEEN TUNNFL

[l

58.1€6
58.4C4
58,861
58,387
57.642
58.476
58.614
58,701
58.890
59,474
58.174
58,205
57.810
57.479
57.836
58,042
58.148
38,150

5T.GE5
57.826

57.9C1

58.1C6
5844 Cé4
SE.REL
58,357
57,642
S8.426
S8.614
58,7C1
58,290
56,674
sR_174
58.2C5
57.810
57.429
57,8326
58.042

58.159

57.9€5

57.82¢€
57.9C1

58,148

RETA

.04
T.C4

.00
-4 00’
—.00
~.01
-.01
-.01

-.01
-«01
04
.CS
.01
00
.00
-C0

.04

RETA

0%

05

.00
.00
.0C

.04

¢ e AT ED AT 3 -YP INTERVAL <, DECLASSIFIETL

ALPHA

1.19

1.19
-8.44
-7.83

—6.32%

=G.1%

T -4,03
-2.55

-1.86
-.79

1.19
2.23
2.15
s.18
.20
6.23
?.2¢
8.32
9.27
1.20

ALPHA

1.19
1.19

-8.44
-17.83
-6.35
-5.15
-4,03

-?2.95"

-1.86
-.79
.25
1.19
2.23
3.15
4.18
5.20
6.23
7.29
8,33

9.37

1.20

% % z.x1c FT1 TUNNFLS EE

TEST 78P'\ BALANCE 731

STABILITY AXIS COEFFICIENTS

cL o} [Ad ] CRM
1.5204 .3098 -.2223 .0167
1.5183 T L3094 -.2222 L0171
L0653 +2002 .0373 .0028 -
L2083 .1955 -.0028 .0033 -
6783 .2150 -.1089 . 0005 -
.9430 .2351 -.1545 -.0012 -
1.1116 2504 . -J1793 -.0005 -
1.2546 . 2648 -.1977 ~.0004 -
1.3970 .2823 -.2144 0002 L=
© 1.5004 .?29%3" -.2211 . 0000 -
1.5689 .302¢ T -.2230 .0007 -
1.5110 .2077 -.2214 .0173
1.5563 T .3175 -.22721 0242
1.4817 .312% -.2187 .00%56
1.5091 2222 -.2181 L0048
.53%8 L2315 -.2182 . 0046
1.57%9 .3418 -.2196 .0038
1.6223 . 3564 -.2255 L0031
1.6801 .381% -.2446 L0629 -
1.7134 <4146 -.2765 L0024 -
1.5120 - <2052 <.2207 .0173

/ONY AXIS COSFFTCIENTS

CNF CAF ) ToCcPM . CRM

1.5233 .2781 ‘ -.2223 0167
1.5212 <2718 T =2.2222 7 7T L0170
.0351 +2076 <0373 .0026
.178S «2260 -.0028 .0031
6493 .2886 -.108% . 0005
9166 .3187 -.1545 -.0012
1.90893 .3278 -.1793 -.0005
1.2371 . .3288 -.1877 - 0005
1.3844 3275 -.2144 .0001
1.4931 .3160 -.2211, -.0C00
1.567¢ .2560 -.2230 0007
1.5138 .27€3 —.2214 L0172
1.5641 27569 -.2221 0240
. 1.4934 - .2307 —.2187 .0056
"1.5252 L2115 —.2181 .0048
1.5606 . . 1910 -.2182 . 0046
1.6000 .1693 -.2196 .0C38
1.65C5 : . 1482 -.2255 i .0031
1.7133  «1346 ~.244€ . 0029
1.7533 L1310 -.2765 0034

1.5149 2737 -.2207 .0173

e vy 1n ET TUNNELS %2 NASA

N ASA

cym

.0030
.0031
.0011
.0009
.0003
.0009
.0007
.0007
.0C10
.00308
.0008
.0032
.0038
.0002
.0001
.0000
.0001
.0000
-0003
- 0004
.0029

CSF

-+0352
-.0373
.0059
.0C61
- 00498
-0091
.009C
.0C71
.0082
.0C71
.0068
-.C374
~+0487
-.0051
-.0031
-.0017
-.0C0S
.0010

.0C23

.002¢

-.C377

Cym

€032
.0033
~+C015
-.00C13
-.0003
~.C008
—.0007
-.0C07
-.0010
-.C008
-.coo8
+CC33
.CC45
-0004
-C00%
0004
0004
0004
.C001
.0002
.0031

pPRELILM™IN AR Y

AETER 12 YR

€9/2€/67

L/c

4.9CE
4.5C8
.226
1.C44
3.154
4.011
%.438°
© 4,737
§.549
5.C81
5.180
4.910
4.€02
4,742
4. €84
4,644
4,611
4,552
4,404
4,133
RTE

CSF

-.0282
-.0273
.00%9
.00€1
.0C4S.
.00<1
.0050
.0CT1
.00€2
.0011
.0C€8
-.0374
-.04¢E7
-.0Ct1
-.0021
~.0017
-.00€9
.0010
.002z3
.0C20
-.0377

CCNFIDENTIAL

*

S.




*

*

G

* N A S

7 0y P

A -

4 -

ALl ¥ % *

DOWNCRADFD AT

HICGH SPEFN THNNFL

MACH

L. 202
.201
.201
.201
.200
.202
+2017
201
200
+200
200
.201

. .201
202
.201
.201
.201
.201
.2n1
.200

207 -

fal

58, 7¢6
58,364
58.349
58,543
57.82%
58,616

54,504

58, 2C1
57.989
87.273
58.003
58.1C4

'58.521

59,620
58.229
SR §45

58.C%8
58.0¢3

58.€73
57.998

¢

58.7¢6
58,364
58,349
58.543

| B7.825
58.616

58.5C4

-, 58,201
57.989
57.873

58.0C3
58.104
58,521
58.63C
58.229
58,445
58,058
58,083

. 58,033 -
57.998

BETA

04
-.C1
-.01
-.01
-.01

SR
-.01
-.01
—.01
-.01
<04
.06
.01
.00
.00
-.00
-.00
-.00
-.00
.04

RETA '

Ok
-.01
-.01
_.ol

-.o1”
-.01

-.01

-.01°

—.01
—oN1
.04
0%
“.01
.00
.00
~.00
-.00
-.00
~-00
D4

ALPKA

1,73
~8.54

=7.66
Rk Iy 3 O

=5.23
“a.03
=5.91

" -1.8&

77
.26 .
1.24
T 2.29
3,.72C
4.24
5.24
6.27
7.3%
. 8.27
9,40
1.25

ALPHA

1.23

-8.54

~7.66

-T.110
-%,73

~4.03
-2.91

S oi.ee

=77
«29
1.24
2.29
3,20
4.24
5.24
6.27
Te34
8.37
. 940
1.25

3 -

.F

7x10 FT TUNNELS % %%

N A

S A PREL

IMINARY

*

Y R INTFRVALS, DFCLASSIFI EC AFTER 12 YRS

CYm

L0033
<0031
.0024
»0017
.0009
L0011
L0010
.0009
.0006
.0008
.0033
.c031
L0002
.0000
L0001
.0000
«. 0000
.0004
.0008
.0027

TEST 788 RUN 8% BALANCE 731
STABILITY AXIS CCEFFICIENTS
ct D cPM CRM
1.5543 3134 —.2248 .0186" it
.0315 .2003 .0588 L0052 . -
<1574 .1943 .0222 -.0007 L=
22671 0 <1946 -.0099 -.0023 -
. 8656 2243 -.1344 T L00N2 -
TUil1106 .2514 | -.1796 L0003 -
T1.2648 <2871 1201987 . 0010 -
1.3853 .2842 <.2118 . 0008 -
T.5191 .3005 -.2230 . 0006 -
S 16186 .3107 - S -.2293 .0013 -
1.5572 .3149 -.2251 .03187
1.6068 .3253 -.2257 0245
1.%170 .3186 T —.2202 TJ0055
1.5375 L2271 -.2186 0046 -
1.5717 3270 -.2186 0045 -
1.6103 .3480 -.2190 .0041 -
1.£540 .3624 | ~.2249 .0025
1.71C6 .3867 —.2429 . 0033 -
"1.7578 .4227 T =.2764 .0046 -
1.5651 2136 ~.2254 .0173
BODY AXIS COEFFICIENTS
CNF CAF com B o 1
1.5513 .2800 —J2248 ’ .0185
T L.0013 L2027 7 - L0588 7 T ,0047
.1299 .2135 .0222 '-.0010
. 2406 2261 -.0090 - 0025
T 8402 .3021 1344 ’ 0001
1.0883 3286 -.17986 +0002
1.74732 .3309 -.1987° - ~ .0010
1.372¢ .2289  ° -.2118 | L0007
1.5118- .3208 T —.2230 .000%
1.6167 <3024 -.2283 .0013
1.5602 .2812 .- -.2251 -. 0187
1.6149 +2610 | -.2257 <0244
1.5291 .2334 -.2202 - .0055
1.5540 L2128 ~.2186 ’ . 0046
/. 1.5923 .1923 -.2186 " .0045
1.6349 L1704 -42190 <0041
1.€826° L1487 -.2249 | .0025
1. 7442 T1343 -.2429 Q033"
1.7582 1306 ~.2764 0047
1.5683 .2794 T —.2254 . .0172
* 7 X 10 T TUNNELS

-.0376

.0188
-0166
.0133
.0083
.0C85 -
T L0073
- 0C75
.0075
.0C69
-.0378
-<0492
-.005%
-.0034
—.0C22
-.0001
.0003
.0014
.061%
—.0374

cYe

+€035
— 0038
—-.0023 .
-.0013
-.c009
-.0011
-.0011
~ 0009
‘—.0006
-.CCOo8
.CC35
.0038
+ 0004
«0002
0003’
.0004
.0003
<0001
-.0001
.0029

c9/s2(/61

L/sc

T 4.%80
157
-210

1.273
3.€59
4.418
T 4,735
4. 878
5.05¢&
5.21¢C
4,545
4.93%
4.7E2
4.701
4.€63
4.€28
4.5€4
&.524
4.15%
4,991

CS¥F

-.0316
Jo1e8
+O01€€
.0123
.00¢€3
.0Cts
.0013

20075
.0015
-00¢€9

-.03178

—.04%2

~.0059

-.0034

-.0023

—.00C1
.00C3
.0C14
.0015

—«C3174

*




£ &£ N A S A * % X

* %% NASA PRELIMINARY _ *=*

cROYP 4 - DNDOWNEPADED AT
HIGH SPEFD TUNMNFL TEST 788 RUM 86 BALANCE 731 09/2C/6T
STABYLTTY AXIS CREFFICIENTS
MACH o RFTA ALFH3 oL cn cPM CRM cYM
202 58.607 .07 1,24 1.54€2 .3166 <.i%18 . .01527 77,0026 =
.201 58.4F&4 —.0] =8,57: -.00%3 oe2112 1 .1297 .0050 - =.0027
201 758,213 -.0}  -7.7% T «1106° .2058 " .0989 —-.0005 ©-.0019
.201 58,364  -.01 -7.18 +2310 .2039 0644 -.0009 —.0011
.200 57.647  -.01 ° -5.3C -8124 .2309 -.0664% © 7 .0005 T -.0011
.201 58,140 —.01  —4.10 .- 1.0749 . 2580 -.1166° .0006 -.0012 TTIT093 TTRIIEE -
.20 '58.527  -.01 -2.98 1.2221 . 2727 TTE1337 . 0009 CTZLO0IT T T ULOEB2 T TTRIREY T
.201 58,520 © -.01  -1.91 1.3456 .2883 ~.1441 . 0003 ~.0009 0077 TaBET
201 58.3€9  —.01 -.82 1.4824 " +2049 -.1548 .6003 = T-.0005 . L0066 61 :
201 58.194  -.01 .26 i.5727 S314Y . T T-li5aT . 0009 TT-.0005 7 -005%; T 5,007 o ) :
.201  58.5C7 N3 1.25 1.5544 .3183 -.1527 . .0137 .0023 -.0259 EXSLEN -
.201 58.417 .05 2,27 1.5681 .3258 ~.1499 -0231 .0029 -.0452 %.812° : i
<201 58,429 .03 325 1.5484 .3222 —.1445 L0161 7 Tletis ~.C29% T T TS T :
L2072  59.640 .00 4.25 1.5088 L2276 <.1379 .0044 .0006 -.0050 4.605°
.702  38.74% .00 5.25 . 1.5385 . 2366 ~.1354 T L0040 . 0005 ~.0043 4.570
L2062 58,755 .00 €.31 1.5720 +3471 -.1349 .0037 .0006 -.0032 4£.%232°
.207 59,865  -.00  7.26 1.6138 +3602 -.13990 .0022 .0006 -.0017 4,481
.201 s58:389  -.Co  B.41 L 1.6756 -3844 -.1573 .0021 .0004 -.0005 4,370
.201 S58.533  -.00  G.4% 1.7223 <4164 -.1920 . 0650 T -.00007  ° ~.00i2 BLYS EI
.201 58.2€5 -C3 . 1.27 1.7646 .3182 -.1535 .0121 .0018 -.026& 7 &,

BODY AXIS C(REFFICTENTS

MACH Q.. BETA  ALPHA CNF caF’ T cpM
.202  S8.6C7 =03 1.24 1.54932 T L2834
701 58.4%4 -.01 -8.57 T-.0367 .2081
-201  58.273 -0t -T.7% . 0817 .2ieg : .
.201 58,364 -.01 -7.18 D e2034 0 L 2311 i .
.20 57.547 -.01 - =5.30 .7872 . L3049 ! <
.271  58.140 -.01  -4.10 1.¢517 . +3341 .
L201 58,527 -.01  -2.98 1.2039 [ .3358 :
.201 58,520 -.01 -1.91 1.3326 . <3329 )
.Z2N1 58.1¢9 ~-.01 -.82 1.4748. +3260
.21 58,194 -.01 .26 1.5706 -3071
.7017  58.5C7 .07 1.25 1.5576 .2843
L2010 58,417 050 2.27 1.5762 ) . 2637
L2011 5R.429 .02 2.2% 1.5611  .2399
L7202 5B.S40 .o¢ 4,25 1.525% .21%2
.202 58,748 .60 5.2% 1.55¢3 + 1947
.Z07  SR8.75S -.00  6.31 1.5979 L1726
.?2N? 58.865 ~-.00 7.36 1.€427- .1510 -
.01  S8.3€9 -.00 A.41 1.7134 .1352 ) :
L2701 58.522 - -.00 S.45 | 1.7€2% 1286
.201 58.2C5 .03 0 1.727 1.5678 .2836
s - vﬂ . N . N o -
- s




22 & NAS

GROYP

A !

&4 -

HIRH SPEFD TUNNEL

MACH sl
1,202 s8.770
.202 58.1%%
.202 58.823
.202 58.90%
J207 58,663
.202 58.851
".201 55,347
.201 58.444
.201 58.22%4
.200 57.866
.20 58.272
.201 58.3f5
‘.2602 '58.7C8
»202 " 58,718
.202  58.825
.?201 '58.338
.202 58.6%2
»202  58.6€2
.201 58,241
.201 58.369
MACH 0
+202° 58.776
L2067 58,736
w202 58,8237
202 58.9¢(S
.202
<202
<201
20177 5%
201
.200
.201
201
<202 S8.7C8
.202° 58.818
.262 58,825
201 58.328
.202 58,8652
202 S8.682
.201 58,241
.701 58.36¢

BETA

N5
~.01
-o01
—-.00
-.01
-.00
-.00
-.00
-.01

.04

.05

.C%

.01

.00

.00
~.00
~.00
-.00
-.00

.C6

© ~-.00
-.01
-.0C
-.00
-.00
-.01
04

-.00
-.00
-.00
-.00

06

B

1se7 -.1859

7TX10 FT1- TUNNELS * %% NASA

RUN 87 BALANCE 731

(BILITY AXIS CREFFICIENTS

CPM CRM

3196 — 4244

P RE.L LM

s001¥ T

ExN A R Y

3 -yP INTERVAULS, DECLASSIFIED AFTER 12

| 09/2¢/6T

TEST 728
ALPHA o
1.22 1.6539
~€.74 .1685%
-7.71 .3071
—6.5% .5853
~5.22 - 1.0646
~4.02 TT1.2963 7
-2.9177 ""Y.a387
-1.85 1.5640C
-.7% 1.6842
.22 1.€350
1.23 1.6465
2423 1.6526
2.19 "1.5681
4.22 1.5955
.24 “1.6145
6.28 1.€450
7.36 1.6898 -
8.41 1.7352
9,44 1.7667
1.23 1.6527
CALPHA T
1.22
-8.74 T
-7.71
~6.55
—5.22
~4,02
-2.91
1,85 77
-.75
.22
1.23
2.23
3419
4,22 1.6120
S5.24 7 1.6351
6.28 1.6696
7.36 1.7188
8.41 - 1.76¢5
9.44 ~ 1.80R0
1.23

1. 6555

Y

R

*

*

. g et



* % N AS

e QP

HIGH SOFED TUNNFEL

MACH

.201
.200
.201
.201
.202
.202
.201
.201
.201
.201
.201
.201
.201
.201
.201
.201
.201
.200_
.201
.201
.262

MACH

2200
.201
S .201
202
202
.201
201
«201
. 201
201
.201
.201
<201
.291
.791
. 201
.200
.201
.201
.202

L2010

A

4 -

o

59,2€6
§7.9729
58.40C0
58.474
5R.647
58.721
58.2C6
58,191
58,277
58.266
58.256
58,229
58.223
58.124
5,024
58.420
58.126
57.$33
58.2€2
58,377
58.6C1

Q

58.2C6
57.929

'58.4€0

58.4 74
58.647
58.721
58.20C6
58,161
58,217

58,266

58,256
58.239
8,273
58,124
58.024
58,420
58.126
57.933
58,262
=R.377
58.6C1

DOWNGRALCEND AT

SETA  ALPHA
-.00 -.C1
.00 -5.C8
~-.00. -4.10
—-.00° -3.07
-.00 -2.C8%
-.00 -1.C&
—-.00 -.C1
—.00 1.05
-.00 2.09
-.01 3.18
-.01 4.25
-.01 5.33
-.00  6.42
-.01 7.49
-.01 2.59
-.01 .65
—-.00 1C.7€
-.00 11.84
-.01 12.91
-.00 13,91
-.00 -.C1
BETA ALPHA
-+00 —+01
.00 ~-5.08
-.00 -4.10°
-.00 -3.07
-.00 -2.08
-.00 -1.06
—.00 -.01
-.00 1.05 -
~00 2.09
~.01 ‘3.18
—.01 4.2%
-.01 5.33
-.00 6,42
-.01 - 7.40
- .01 8.5S
-.01 9,65
-.00 10.76
-.00° - 11.84
-.01 12,91
-.00 13.91
-.00 -.01

L TEST 788

pRe

cL

.0162°
-.2423
-.2041
~.154¢
-.1112

T —.054¢

0150

1010

.1882

22771

L3605

<4459

5434

€332

.7225

.8132

.8971

29768
1.0020
1.0397

'.0138

7 x 1¢

a-vop

T TUNNE LS * X X

INTFERVALS

RUN 88

s, DECLASSIFIED

BALANCE 731

STABILITY AXIS COEFFICIENTS

ro

0867

«1327
-1187
. 1048
- 0908
.0773
. 0669
- 0595
<0543

+0511:

. 0491
- 0443
+0420
.0482
. 0551
. 0639
0735
© L0851
1051
.1181

0664 .

BCDY AXIS»CGEFFItIENTS

NASA

PRELIPMINARY

AFTER L2

0972

E

YR S

c/e1

B0 § S S

<2257

CNF CAF ) CPM
.cie2 L0667 ~.0494
=L 28298 RS § £ AR oy £ -
-.2119 .1038 - -0535
—.1602 7 T L0963 TT.0293 7 T
-.1143 . 0867 .0003
~.0563 .0763 ~.029¢
L0150 - 0669’ ~.0498.
TLa1020 0 7 T L0576 ~.0617
.1900 L0474 -=.071C
2794 . 0357 -.0786
.363C .. e223 -.0851
. <4480 " .0027 -.0890
5445 -.C191 -.0941
, '« €339 T -.0348% -.1008
J7223 -.0534 -.1086
8120 ~.C733 -.1162
. 8946 ~.0952 ~<1235°
.6729 -.1170 -.1204
.9995 ~.1213 —e1437
1.C36R -.1352 S a1479
. 0138 . 0664 T —.0491
* 7X 10 FT TUNNELS * %% NAS A




%*

*

G

*

NASA @

POUD 4 -

TLo402

HI GH

MACH 0

.403
.400
.403
- 504
<402
.403
.502
.402
+402
402

215.176
212.0726
215.272
215.720
214.400
214,761
2i4.110
214,410
214.158
214.109
214,409
<402 214.149
JH02
20?2
<402
401
<402

214.040
213,683
213.558
214.483

MACH O

+403 215,136
.400 212.026
.4N3 215.272
-404 215.720
<402 214,400
403 216,7€)
.402 214.11C

J402 214.410°

.402 214,158
402 214.1CS

2402 214,408

-402 214.149
L2402 213.6€7
.402 214,040
.402 213.683
.401 713,558
<402 214,483

213.667

DNWNGRADED

SPFED TUNNFL

RETA

-.01
-.01
.00

=400 -

-.01
—.02
-.01
-.01
-.02
=.02
~.C2
—.04
- 02
-.0?
-.02
-+01
-.01

BETA

~.01
—.01

.00

~.00

-.01
T =02
-.01

T -.01
~.02
~-.02
-.02
.04
-.02

-.02"

-.02
-.01

-.01

ALPHS

-.02
-5.79
~4.24
-3.19
-2.1¢

T-ll1l

—.02
1.10
2.28
3.52
4.7C
S.87
7.09
€.2%
S.46
10.54
~.02

ALPHA

-.D2

'-5.,25

~4,24
-3.19
Z2.16
-1.11
" —.03

T1.10

1 2.28
3.52
4.70
5.87
T.09

9.46
10.54
-.02

8,25

TEST 787

ct

0360
—.2283
-.1803
-.1316
-.0879
-.0313

L0371

<1224

.2189

.3185

L4077

.5073

6126

. 7096

-8039
L8643
L0377

77X 10 FT

RUN RS

BODY AXI$’£OEFFICIENTS

CNF

.0359 .

C —.2396

-.18

86

—.1372

-.09
—.03
.03
.12
.22
.32
.40
T .5C
.61
.7C
-80
.86

12
28

71

34
c7
og
S8
86

33

O
31
34

L0376

ic

F

T

CafF

TIrARET-E.R VAL S
BRI

TUNNELS =%

BALANCE 731

. STABTLITY AXIS CCEFFICIENTS

NASA

PRELIMINARY

TUNNFEL S

x

*

*

*

DECLASSIFIED TAFTER 12 ¥ [ 5 

*

*




=% NASA C

HIGH

MACH

605
606
<606
606
.605
+605
TUET4
605
.605
.605
605

TR R

7x10 7T TUNNELS =*#%%* NASA PRELIMINARY

* %

4 - DO0WNGRADRED AT 3 - YR INTERVALS, DECL ASSIFIED AF TER 12 Y k S

S2EFN TUNNFEL

Q

422.934
424,017
423.7%1
423.8€2
423,183
422,774

321,876

422,731
422.719
422,768
422,261

Q

5 422.924

424,017
423,751
423.802
423.183

432.774
b 421,896 .
422,731

05 422.719

422.768
422.261

BETA

—-.04
-« 0D
-.0%
-.04

- 04

-« 05’

—C6

-.06
~e0€

T -.09

—e 04

BETA

-.06

-.00

-.03
-.04
-.04
~.05
-.06
-.06
-.06
-.09
-.04

BLPHA

.10
-3.06
-2.C2

~.56
.12
1.77
7.0
3.60
4.66
5.72 -
.12

ALPHA

<10
~3.0€
-2.02
-.96
¥

1.27.

2.50
3.60
4.66
5,72

.12

1IIIIIIIIIIIIIIIIII"* s+ 7x10 FT TUNNELS =23 nas AN

TEST 788

CcL

".0788
-.0433
-.0031

.0398
. C814
«1321
220457
(e 2445
.2812
«3190
0828

BNDY AXIS COEFFICIENTS

CNF

.0789

- 049% T

-. 0067
.0382
.081é
1337
".2073

. 2489 77

-2872
«32272
. 0829

RUN 90 BALANCE 731 __©9sacrel_

STABILITY AXIS CCEFFICIENTS

co cewm CRM - CYM ' _CSF_ u
Je8ls T -.0366 LTTTTTLe001 .0030 +568

«1149 0435 -.0018 - - TTLOU03TTT T =37
.1014 - <0150 -.0013 - 00217 Tl 0317

. 0912 -.0100 -.0008 L0029 T T L436
.c8l4 -.0364  =.0002 0031 T 0007
.0741 =.0618 L0033 T TIL784

L0723 CUUTTEIO196
“.0787 -.1003
CJC877 -.1236
L1000 =1498 77 7

©L0R12 T -,0364 T

CAF cPM
.ce13 ~.0366
) LLIZETT L0435




HIGH SPFEN TUNNEL

pACH

200
.200
.200
L2200
200
.200
200
200
.200
.200
.200
200
.190

o

57.821
57.722
57.624
57.67%4
57.675
57.725
57.722
57.624
57.525
57.624
57.427
57.527
57.377

$7.821
57.722
57.624
57.624
57.62%

57.125
57.722
ST7.824

57.525
57.624

T 5T.427

57.527

57.327.

RETA

.00
-+9S
-2.01;
-3.00
-&4,.00
-4.96
.00
1.02
2.01
3.04
4,03
5.04
~.01

RETA

.00
. -.99
-2.01
-3.00

-4.00
—4.99

.00

2.01
3.04
4,03
5.04
-.01

1.02°

ALFERE

«C7
Lo C?
.C7
.C7
.C7
.C7
.C7
07
.C7
«C7
«C7
.07
«C7

ALPHA

.07
.07
.07
<07

.07’

.07
.07
.07
.07
.07
.07
.07
.07

L

.ca22
.0830
.C838
L0833
.C861
.0866
.0858
.0856
.CB41
.0822
.C822
.C851
.C853

AT 3 -YP°

7 ¥ 10 F T TUYNM

RUN 91

MELS

*

*

* NASA

BALANCE 731

STARTLTTY AX1$ COEFFICIENTS

(o} cPM
.0214 .0153
L0212 .0146
.0211 .0133
.0205 .0109
. 0200 L0104
.0190 .0087
.0213 T.01507
.0213 ’ .0151
0209 L0152
.0203" © 0140
. 0197 © L0130
ciev: .0109
«0215 .0150°

BODY AXIS COEFFICIENTS

CNF

.€822
0830
.C838
.0833
.0861
. 0866
.08%8
.Ces56
.0842
.0823
.0832
.0851
.C853

* T x 10

CAF

.0213
o201
.0210°
. 0204
J0i98"
. 0189’
CoLezN2
S e
. 0208
- 0202
. 0196
L0186
.0214

CRM

. 0002
. 0015
. 0028
« 0040
- 0051
.0062

. 0001

-.0013
-.0024
-.0038
-.0051

-.0062"
L0002

i

PRELIMINAR Y * *

INTFRVALS, DECLASSIFIED AFTER 12 YR s

09/2C/67

FT TUNNFLS * %% NASA CONEF 1r¥!!IlI|!! AL -




rMAS A ** . 7T X 1C F T TUNNFELS * xx NASA P'RELIKINF_ARvY” * %

ROy P 4 - ‘\'_\(';NN[:PADFD AT 2 -YR INTERVALS, DECLASSIFIETC BFTER’IZ YRS

HIGH SOFEFD TUNNFL B} .TFST 788 RUN 9?7 ’ BALANCE 731 o ' _' 09{2(}/67_ )

STABILITY AXIS CCEFFICIENTS

MACH © RETA ALPKA cL e CPM CRM cYM CSF . L/c
.201 58,221 -.01 .12 .1528 .0237 0044 ~.0197 JO6LT 7T L0000 T T 64440
.201 58.271 -1.01 .13 +1527 .023¢ .0038% -.0183 - L0012~ T .0092 7T Jz61
.200 58.123 -2.01; .12 L1529 . 0235 .0020 ~.0172 .0007. T .0177 T TT6LS
.200 58.025 -3.01 .12 .1521 . 0230 .0006 ~.0161 .0003 <0263 T

.201 58,224 =-4.01 ~ .12 . .154S 0228 —.0010 ~  ~.0149 -.0002 .0351 7T T 6,809
.200 58.126 -4.99 -13 - .1572 L0217 -.0034% ~.0138 T -.0007 0436 T TTT.234
2201 58.320 -.0C @ .13 +1537 T .0238 TTJO043 CS.0196 T TTTLO0LT T TTL0000 T T ELAA3ST
.201 58.320 .99 -13 .1542 .0235 0047 ~.0211 .0022 = =.0094 5.5865
.201 58.321  2.C1 .12 . 1524 .0233 -0044 ~.0223 7 .0026 T —.0177 T TB.545
.201 58.321  3.C2 .12 T L1517 .022¢ . .0042 ~.0236 .0031 -.0278 T 6.EIE
.201 58.322  4.C2 .17 +1554 .0223 .0029 ~.0250 L0037 =.0267 T 6.5607
.201 58.472  5.04 .12 -1566 .0213 .0003 ~.0264 .0043 T-.0462 T.342°
.2M 58,419 .00 .13 .1557 .0236 L0040 <0196 T 7T LJUOLT T TSL0003TT TUEIBRST

BODY AXIS COEFFICIENTS

MACH Q BETA  ALPHA CNF . CaAF cPM CRM .~ TCYM CSF

.201 58.221 . -.01 a2 .1528 .
.201 58.221 -1.01 .13 .1527 )
.200 58.123 -2.01 .13 - .1529 )
.200 58.025 —3.01 .12 .1521 N
201 58.224 ° -4.01 .13 «1549 R
200 58.126  —4.99 .13 .1572 B
.20l 58.320 -.00 .13 -1537

<201 5$8.320 .99 .13 - 1542 -
201 58.321 2.01 .12 .1524

-201- 58.321 2.02 .12 T .1517 .
201 . SR.322 4.02 .13 .1554

.201 58,422 5.04 .13 .156¢

L2010 S58.41%S .0c .13 .1557 3

Npiiniminiailaa® < % 7X10 FT TUNNELS FE£E NASA ONFI

~




1

£% R A S A L 7x10 fFT TUNNELS s+ 4% NASA PRELIMINARY *=

GROUVP & AT 3 -YR INTFRVALS, DECLASSIFLE c A F-T-E R 12 YRS

HIGH SPFED TUNNEL TEST 788 RUN 02 RAUANCE 731 T 7214 18

STABILITY AXIS CCEFFICIENTS

MACH 0 RETA ~ALPHA L £ cPM CRM g ;
.201 58.623  -.01 .02 .C131 .025€ .0251 T L0222 B 1) (-3 . ;
7,201 S58.825 -1.02 - .02 .C110 . 0257 .0254 .0238

.202  58.723 -2.02 .02 L0131 . 0254 . 0242 T L0250 i i
202 58,823 -32,02 .02 .C119 .0249 0226 20260 i :
202 58,823 -4.02° 0?7 L .0141 . 0242 .0210 +0271 " -.0005 i i
.202 58.776 -5.00 .C2 0 L0162 .0235% .0189 " .0282 ~.0010 -

.207 58,821 -.02 .02 .0109 .C257 L0253 77 0223 T L0015 T :

.202 58,821 .98 .02 .0115 .0255! L0255 CoL0211 - !

.202 S58.871 1.59 02 .0108 0251 0246 .0196 :

.202 58,822 3.01 .2 .C123 L0248 .0233 . 0182

.2C2  58.922  4.02 .02 .0125 0242 .0216 . 0169

202 58,922 5.02 .02 .0128 .0232 .0188 ) .0154

.202 58,620 -.02 .02 .0121 CoL.0257 .0255 L0225 77 T TJ0015

) BODY AXIS COEFFICIENTS

MACH ¢ ) RETA  ALPHA ONF  CAF ) cpm T

.201 -.01 .02 S k) .0256
) B -1.02 02 oeile L0257

. 292 L =2.02 .02 <0131 L0254

.202 T-3.03 .02 .0119 0249 i
.202 -4.02 T .02 L0141 L8242 Tl
.202 -5.00 .02 L8162 TL0e234 :
1,202 ~.02 T.02 L0109 0 .0257°
L2067 480 TTL02 ’ .011% R o3-S

L2025 1.96 .02 ’ .0108 ’ M 725 I .2 L0196

202 2.01 .02 0123 .0248" .0233° 77 L0182

202 6.02 T .02 .0125 0242 . .0216 T L0169

.02 5.02 .02 .0128 ‘ L0232 7 .0188 T G154 .

202 -.02 .02 L0121 T L0257 0255 | . 0225 :

m*** 7%x10 FT TUNNELS #%% NASA



P x: N AS A

6 RNYP

4 -

DOCWNTERADED AT -? - ¥R INTERVALS, DBDECLASS IFIED ‘A.F TER 12 YR S

'HIGH SO°EFC TUNNEL

MACH

S L2201
TL201
.201
.201
.201
.200
L201
.201
2m
.201
T.201
.201
.201

o

58,437
58.526
58.439
58,242
58.244
57.549
58.240
58.3728
58.3128
58,3329
58.241
58,243
58.3129

BETA

-.07
-1.09
~2.10°
-3.10
-4.09
-5.C8

-.06

«S4

1.94

2.S38

3.68

5.00

-8

RETA

. Te07
| -1.09
~2.10

L3210

ALPHA

-.01
-.01
-.01
C-.00
“'-.00
-.01
;’nl
-.01
-.C1
_.ol .
—.C1
-.01
_'(‘,l

ALPHA

~.01

-.01"

-.01
—.00

--00

TEST 788

cL

-.0167
-.0154
-.0155
-.0145
. =.0135

- -.0148

CiLL0179
-.0161
-.0156

© -.0163
-.0179
-.0183
-.0156

BODY
CNF
-.0167

-.0154
T =.018s

Te01ds 7

* 7 X 10

7 X110 F T TUNNEL S

%% NASA

RUN 94 BALANCE 731

CSTABILITY AXIS COEFFICIENTS

co cpM CRM
<0318 L0210 7T TJO2117
0315 L0207 .0223
.0312 «0200 .0231
‘L0307 T .0179 <0244
0298 «0165 . 0255
L0289 0 <0149 B . 0266
Y3 6 : Y o s I B L0212
.0316 <0209 T L0199
0311 ' .0201 + 0184
0305 .0190 " L1y
. 029€ L0171
0285 .0153

.G?lg" e .9206”

AXIS COEFF?CIENT?

Crm

L0011

.0005
0001

~.0005
-.0009
TLO0TT T

.0022

0027
T .0033"

ST J0039
- T .0045

PRELIMINARY  %23*3*

o9/2c/67 - |

S & A

worT

FT TUNNELS

i
i
i
i
!
i
i



1

A

% % %

NOWNTRADED AT

BETA ALPHA

HIGH SOFED TURNNFL
MACH Q
J201 58.429 1 —.0%
<201 $8.321 =1.07
.201 58.321 -1.99
.201 ‘58,125 -3.09
.201 58,126 -4.07
200 58.C39 -5.07
+201 $8.429 [ -.06
.201 58.528 .95
.201 58,420 1.96
.20t 58.431° 3.00
L2010 S8.472  3.99
.201 58,523 . 5.01
.201 58.528 " -.0S
MACH 0 BETA
58,429 - —.05
58.331  -1.07
1 58.331 . -1.99
58,135 -2.03
58.136° " -4.07

58,431
58.432
1" 58.533
.58.528

210
.10
.10
.10

- 10

.in,fnu

.le

10
.10
<10
.10

w10

.10 -

ALPHA

.i0
.10
.10
.10
- .10
.10
.10
.10
.10
S R
.1C
.10
.10

it
*

2

o

L1214
.1206
<1206
1222
«.1208
.1243
L1214
.1206
.1202
.1207
L1203
.1221
-1201

7X10 F1

3-¥YR IMT

TUNNELS
RVALS, DECLASSIFIED AFJTheR 12 YRS

I3

PUN 95

STABILITY AXIS COEFFICIENTS

‘tD

.0285
.0284
.0281
.0276
.0269
0259
1.0285°
. .0283 .
".0280
0273
. 0265
<0254
.0284

* ¥ X ,N,,A_S A

4
b

PRELIMINARY %%

BODY AXIS COEFFICIENTS

L CNF

.1214

.120€
. 1206
1232

21208
21243

L1214

.12086

<1202
.1207
.1203
<1231
1201

CAF’

*

e9/s2¢/67




* % % N A S

G R OU®P

A

& -

HIGH SOFFD TUNNFL

MACH

J201
.201
.201
.201
.201
.201

.260

.200
.20
.201
.201
=201
2200

- MACH

-+201
J301
201

201

LRy

742017 758.135 .
200 58,1307
L2007 58,1367

G201
. 201
. 201
"J201
< %05

58.230
58.232
32273

[

58.525
58,229
58.230
5R.231
58,529

| 88,229
58,230
58,232
58.223
58.130

RETA ALPHS

-.C5
-1.06
—2.CR’

-3.07

-4.08
~5.C7
-.06"
.95
1.6
3.00

" 4.00

- 5.01
~.C8

BETA

—.0%
-1.06
. —2.08
—3.07

oC5

. «C8

.05
.08
.05
.0
.05
<08

L5

TEST 788 RUN 96

08 T

.5
.05

T.cs’

AL PHA

.05
.08
.05
.05

.05
1 L.05
.05 7

.03

.05

<05
T .05

.05~
T.405

*

*

7x10 FT TUNNELS *%*% NASA

AT 3-YR INTERVALS, DECLASSIFIED AFTER 12 YRS

BALANCE 731

STABILITY AXIS CCEFFICIENTS

cL ) co . cem T CRM

PRELIMINARY 2%

.

_09/20/6T

<0594 L0263 7 TTJe001 T
.0587 <0264 0012
.0587 L0261

.0574 . 0254

.0582 " .0247

L0597 0235

.0552" 1 U02837

. €592 . 0267

L0562 .0758

L0555 0257

. 0563 T L0755

L0571 o 7L0233

L0587 - .0264

BODY AXIS COEFFICTENTS

CNE L. CAF
.0554 .0262
TTTLGB87 T T 0263
L0587 6260 T
TTUEST4 T L0254
.0583° 7 0287 -
L0597 T .0235
L0552 T L0262

.C592 7T
. 0562
. 0555

. 0563
L0571

7X10 FT1 TUNNEL S €% NAS

- e e

T

e s

I

I




* *k 7 %X 10 F 7 TUNNFLS_*_*f_NAS'A_?BEL_IVB’AINAVBM!V * -

A7 3-YR INTERVALS, DECLASSIFIED AFTE®R 12 YRS

HIGH §PFED TUNMFL - TEST 788 RUN 97 BALANCE 731 o . 0972GisT

STABILTTY AXIS CCEFFICIENTS

MACH ¢ RETA ALPHA ct D cPM CR¥ ;

.201 '58.3%6 -.05  .CS .0598 .02s5¢ T L0117 .0C06 [T '

.201 58.228 -1.06 . .CS <0600 .0256 .0108 .0020 L

.200 58.129 -2.07 .CS - 0601 .0251 -0101 .0032 : [
200 58.071 -3.07 .5 .0613 . 0245 .0031 . 0043 ;
2200 57.S3% -4.07° .05 .. .0619 .0238 " .0066 . 0056 . 4
200 37.629 -5.07 = .05 T L0627 . 0227 <0046 T L0067 : L .
.200 57.773F  —.06 .05 0604 L0257 0 T UL TITTTTL6009T T :

200 57.€74 <S4 .05 .0602 . 0254 T L0112 . =.0004 ) b

.201 58.273  1.9¢ 05 .0605 .0254  .0106 =J0017 I

.201 58.378  2.99 .05 .0590 .0266 . 0099 T -.0028 i

.201. 58.221 4,00 0% .0605 .0240 ° L0079 7T T —.00aT T :

.201 58.221 5.01  .€5 .0583 .0231 .0063  -.0055 ;

.201 58.227 -.C6 .C5 .0599 . 0257 L0113 T L6009 T

BODY AXIS COEFFICTENTS

Q BETA ALPHA . CNF . CAF

58,326 . -.05 .05 © .0598
58,228 -1.06 .05 L6600
T 58,129 -2.07 .05 T L0601
"58,031 -2,07 .05 L0613

57.924 . -4,07 .05 0619
57,639 -s.67 .65 T .0627
57.733" ~.06 .05 L0604
T 87, 4 T .94 .05 T L0607
58.228  1.96 T .05 0605
58,328 2.99 L] . 0591
58,221 4400 L0585 -06CS
58,331 .61 T .05  .0583
58.227 -.06 .05 . 0599

eyt g




L e

xEE NAS

cenypP

HIGH

MACH

.20
.2M
.200

.201

200

«201

TL201

+200
7,201
.201
.201
L 201
.201

‘MacH

«201

2010
.200

Z.201
.200
.201

T . 201
.7n0
.201

L2010
.201
.201
=201

%4 -

SPFFD TUNNFL

o] BETA
58.425 -.01
58,228 -1.Ck
58,021 -2.G6
58,279 -3,06
58.023 -4,C7
58.223 -5.€7
58,524 ~.02
58.0729 .95
58.227 . 1.96
58,228 ?2.S8
58.730 3,99
58,132 © 5.01
58.128 -.01
9 RETA
58,425 - -.01
58,228 ~1.C6
5R8.031 —2.06
58.229. —~3.06
58.033  ~4.07
(R8,233  .-5.07
58.524 -.02
58,029 .95~
58.227 1.96
58.228 2.98
58.2130 3.99
58.122 5.01
58.128 -.01

ALPHA

.CS
.05
.C&
.08
.C6
.05
.05
.05
.05
.C5
.05
.05
.06

ALPHA

.05
<05
.0¢
.08
.06
.05
.05

.05

«05
.05
.05
.05

J06

%

DOoOWMCRADED

FT TUNNELS #%x* NASA PRELIMINARY
AT 3 -YRPR INTERVALS, DECLASSIFIED 2FTER 12 YR
TEST 788 RUN 98 BALANCE 731 ) 09/72¢/67
STABILITY AXIS COEFFICIENTS ’
L cD cPM CRM
.0621 .0258 . 0015
.0628 .0256 . 0627
0657 0254 0041
.0668 . 0247 -0053
- 0647 0240 <0066
T .0631 .0229 . 0080
<0631 L0256 T . 00186 -
.0622 . 0254 . 0003
<0618 +0250 .0109 -.0009
0627 L0264 .0097 -.0023
.0623 .0?238 .0083 -.0035
. 0609 0226 .0064 -.0047
<0647 .0257 .0107 .0016
BODY AXIS COEFFICTENTS ) N
CNF CCAF T CPM CRM - cye $i
0621 .0258 7 .0116 T . .B006 | TTTT.0C1T
0628 .0255 L0110 T L0060 01483
. 0657 0253 L0091 ~ : 5 i 6271
.D668 -0247
. 0647 L0239
0631 7 L0229
L0631 . 0258
-0622 - 0254
.0618 . 0250
. 0627 . 024%
C L0823 .0237
.C609 .02%26
.2 0641 20256
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GROUP 4 —...._,_.jD__'_,'WNGPADED AT 3 -YR TNTFEFRVALS. DECLASSIFIETL AFTER IVZVYRSHV‘

WIGH SPEED TUNNEL ' TEST 788 RUN 99 BALANCE 731

TRy 09720761

STABILITY AXIS COEFF ICIENTS

CMACH o BETA ALPHA cL [ cpm cRM.- 7 cyw T esF ¢
L2627 s8.918 T —.C8 .06 L0617 L0248 T L0124 o
201 SR.474 —1.C6 . .C6 L0653 . 0259 .0112 , g : Lo
L201 58,727 -2.C7 R 1 ) L0651 L0245 . 0099 ,0003 7.0 T 25654 . Yo 2 H
201 58.623 -3,C0T - .Cé€ <0655 T 0239 .0087 TL006Y T 108 e T [ el !
J201 SR.624 -4.0T 7 .06 .. . 0817 0231 7. .006% A
201 68.320 -5,06 . .CE€ ST .0702 CL0222 0046~ . =
TSHT 56,573 7 —.06 . TL06 T L0632 SRR 715 SR < -1 S - g
202 .86 .06 0635 L0248 7 “J6120 S
202 582721 1.66 .05 . L0618 . . J024€ LU LOIITTTT T =.00027 CLo018 T T -
.202° 58.722 3,007 .05 0 0623 L0240 T L0100 T -.0C16° T '3 '~.0340 5 T
J702 58,7232 4.01 .05 © L0626 0233 7. 0093
2027 58,972 7 5.017 " .CS 0627 .0224 .0069
<2627 58.819 -.05 .ce 7T ,0652 CUL o280 T L0120 T i S T : . . i

BODY AXIS EOEFFICIENTS

MatH @ ALPHA CNF .
.202 58,518 - L0617
L201 58,424 -~ oeeg
58.227 .es1
58.623 S les oess
=62 L L0677
.06 Je702
- 58,523 S L06 0632
37 58,7207 e Toess T
58.721 .05 0618
58,722 .05 0823 . :
T 8E,T723° .05 0626
T'58,922 .05 . 0637 :
58,819 <086 L0657 - .
I
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SR OUP

HIGH SPFFD TUNNFL

MACH )
.201 58.323
2200 58.C27
.201 58.324
.201  58.226
.201 58.22%
-201 " 38.171
<201 ' 58.323 7
+201 58.323
201 58.422
.201 58.423
.201 58.424
.20 58.574
201 58.125
MACH @
.201  58.323
.200 58,027
.201 S5£.324
o201 58.226
=201 58.228
.201. 58.131.
1.#201 58,223
TL.201 58,323
| .201 ' 58.422
S .201 | 58.423
.201  BR.474
L.701 "58.524
.+201 58.125
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FTER 1

YR S

c9s2¢c/67

. TEST 78R8 RUN 100 BALANCE 731 .
STABILITY AXIS COEFFICIENTS )
RETA ALPHA ct €D CPM CRM - CYM T OUCSF /T
-.04 . .C6 L0121 T .0028 7
-1.05  .C6 .0111 ".00540
-2.C6 . .€6 .0103 . 0051
W06 .0081 <0066
C6 - .0066" 0079
.Ce 0046 " L0091
<06 T L0118 T 0029
67 TLo117
1.66 .06 B .0187 ° J0001
3.00 .05 T7.01007 T =.0011
3.99 .C8 T.0087 -.0023
5.01 .05 .0068 -.0034
-.04 . .06 T.0i21 L0679
BODY AXIS COEFFICIENTS o
BFTA  ALPHA CNF - .. CAF
-.04 .0¢ 0647 - . 0243 B
-1.05 .06 <0651 L0243 -
-2.06 .06 . 0682 0239
-3.07 .06 . 0682 -0234
-4.06 .06 0681 02
-5.04 .06 .C692
-.04 .06 . 0658
.6 .06 .C636
1.5¢& .06 . 0648
2,000 .05 -061%
2.9 .05 . 0635
.01 .05 <0641
SL0& T .06 T L0672
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- NCWNERBATED AT 3 -Y¥YR INTERVALS, DECLASSIFIED AFTER 12 YR S

c9s2¢/67

HIGH SOEFD TUNNEL TEST 788 _ RUN 101 ' BALANCE 731

STABILITY AXIS COEFFICIENTS

MACH 0 RETA .~ ALPHA CL oD (A2
.201 58,125 .04 .06 .0706 0242 .0127
.200 58.€27 -1.C5: - .06 " L0715 . 0242 .0116
.200 57.230 -2.05 .07 .0748 0241 .0101
-.200  57.821 -3.05 .C6 0744 .023¢ .0c87
.200 57.624 -4.05 . .07 . .0757 . 0230 .0068 .
200 . 57.635 -5,02 <C7 0778 .0220 .0052
‘200 57.730  -.04  .CE L0723 .0242 0119
“.200  57.527 .9 .06 .0703 <0240 L0121
2200 . 57.829  1.98 .0€ .0668 . ©.0236 .0117
.200 57.829 3.00 .06 .0691 .0229 . .0108
.200 57.629 4.00 «.CE& L0675 " .0220 .0091
.200 57.620  5.01 .c6 1.0683 . 0209 .0064%
.200 57.627 -.05 .CE T L0720 0241 L0119

BODY AXIS COEFFICIENTS

MBCH 0 BETA  ALPHA CNF . CAF

_+201. 58,128 -.04 -0 . -0786

.200 58,027  -1.05 .06 . <0716

200 57.820 -2.05 .07 0748

L2060, 57.831° -2.05 .06 0744

L2000 57.624  -4.05 .07 ’ . 0757

L2000 57.625 -5.02 .07 .0778 )

$200 57,730 —~+04 .06 0723

".2007 757,927 .6 .06 Toacior .

.200 57.829 1.98 .06 .0698

4200 . 57.829  3.00 .06 . 0652 :
".200 57.929 4.00 .06 L .06T5 L
".200 S7.630 - 5.01 .06 L0683 T L0208 ) .t

+200 57,927 -L05 1. .06 . L0720 . .C241
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GROUDP & - DOWMGRADED A 3-YR TNTERVALS, DECLASSIFIED AFTER 12 YR'S
HIGH SPFFD TUNNEL TEST Te8 RUN 107 BALANCE 731 . : 09720/67

STABILITY AXIS COEFFICIENTS

MACH [ RFTA ALPHA cL [ds} cPM CRM (b 4]
T .200 57.652 —.01 . 1.44 1.7689 .3295 -.17¢4 T L0099
2201 S58.1A7  —.01 —.67 1.6089 +3066 ~.1651 . 0006
.200 57.856  -.01: .38 1.£956 .3169 ~.1686 ° . 0006
.200  57.9%0 —-.n 1.44 1.7769 «3316 -.1716 . 0008
.200 57.8%4 .06 - 2.37 . 1.6737 T e3224 -.1674 .0226 .0026
.201 S58.214 .00 2.2 - 1.5876 .3268 ~.1628 L0040 -.G6000
L2010 59,176 —.00 - 4,33 ' 1.59%8 -3340 -21605 Rl ~.0001 7
.201  38.271 -.C0  5.22 1.6231 . 3424 -+1597 . 0021 -.0003
.200 58.638 -.01  €.3€. 1.6380 .3483 -.1581 0012 © —.0002
L2010 58.140 —.01 . 7.42 .- T 1.,69C5 . 360377 - - 1614 . 0C24 . =.0003
.200 58,045 .01 8,48 1.7751% .3801 ~. 1717 " 0030 - —.000% <0025
.200 57.8%  -.01 9.%1 T 1.8042 +3916 ~.1755 . 0042 -.0010 <0039 TR I60T :
.201° 58.280 -.01 10.%52° 1.8270 L4104 -.1863 ) L0021 T=.0005T T U OCRETTTT T &J%52 T -
L201  58.1€1°  —.01 11,37 1.5815 <4733 -.2069 = -.0508 " .0059 L0163 T 3,342 ‘
.200 S57.6%3  -.01  l.44 1.7711 .3306 -.1711 . 0007 -.0011 Y 2 T 5,357

BOOY AXIS'pUEFFICIENTS

0 CBETA  ALPHA © CNFT . T CAF cPM . CRM

RT.652  -.01  1.44 1.7726 7 7 22851 "0 T -.1704 T TTTU0010
58.i€7 © -1 -J67 7T 1.6018 TTTTUU3754 JIE51 T 0005 !

57.856 ~.01 T .38 1.6940C T L3056 186 <0006 i
57.6%0 - -,01 " 1.7807 <2869 T T=,1716 L0009 :
" 57.854 .06 1.6822 L2630 7 T Sli6T4 T ) ,
' 58,214 .00 3.29 1.6002 T L2353 -.1628° 7 T.0040
58.126 T-L.007 4033 1.6128 TJ2129 T T =0160S TL.00271 |
&g,221 T USO8 T 8,327 77 1.64&1 O TTTTTUIg06 T TCIEIIS9YT U L0021 T B
58.038 -.017 6.3€ C1.6626 TJ1651 T -J1581 .0012
58.140  —.01  7.42 CUr. 7187 « 1396 -.1614 .0024%
58,045 -.01 8.48 1.8072 L1167 0 T —ai717 7T L0030
57.856 -.01°  8.51 1.8363 T.08388 ~.175% . 0043
.20  58.2F0 -.01 10,52 1.8661 <0707 1 -.1863 .0022
L7201 58.1C1 ~.017 T11.37 1.6387 L1832 T Z.2069 T TTTTTSL 0510

L2000 57.6%2 -.01 1a44 71,7748 «2862 ’ —.171; ) ) JOOOT
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R QCUP & - DCNNE:PAE:W AT 3 -YR ITNTERVALS, DEC‘LASQIFIED AFETER 12 YRS

BORINILL - ”
HIGH SOEFD SONMEL TEST 788 RUN 103 BALANCE 731 €9/720/67
STABILITY AXIS CCEFFICIENTS
MACH - O BETA ALPHA cL cD cPM CRM cYM CSF “Tise
.201 58.32° T —.01  1.39 1.6395 <3501 .0560 .0013 Z.g0287 T L6129 T RLERS T
.202 S8.684 —.C1 -€.97 1.0435 .2780 -.0842 . 0003 i 3,754
,201  SR.277  -.01 -4.91 1.2117 .295C ~.0754% ~.0004 T4.094
.201 58,266 —.01 .-2.78 1.3669 T L3147 -.0377 .0015 T&.383 7
.201  58.€59 -.01 -.71 .. . 1.5028 T .3346 .0124 0004 TT&L495
.200 57.940 -.01  1.41 - 1.8416 .3502 <0558 <0011 T%.687 E
“201° 58.C€0 04 2.3% 1.5867 .3500 ".0548 .0196 CTTTTRLEIFT T T
201 58.167 .06 3.3S 1.5981 .3563 .0606 .0261 ) T AJ4BS : :
L201 58.175  S.00 4.34 1.4955 . 3405 © .0831 .0025 © —.0002 T -.0004 1 4.387
.201 5%.€€2 -.00 - S.3% © 7 1.5158 .3492 . 0945 .0022 —.0002 TLL0001I 0 7T 4.353
.201 s58.186. —~.00 = €.32% 1.5300, .3528 -1014 <0017 ‘~.0003 © L0013 T T4.33¢
.201 58.289 -.00  7.42 1.5631 .3607 T .1046 .0029 -.0005 1 .0028 0 4.333
2201 58.363  -.01  8.48 - 1.6539 .3810 1028 .0032. T-.0007 L0031 4.34T1 . :
.200- 57.9€0 —.00 . 9.%2 1.£8125 .3894 .1072 - 0048 -.0013 .0037 4,223 ‘
i .200 57.9€9  —.01 10.%52. 1.6929 .3958 .1091 .0025 -.0008. © 40046 4.277
' .200 57.816 .01 11.26€ 1.5140 L4683 ~.0560 L0519 .0009 ~.0415 3.233
: .201 58,229  -.01 1.41 1.6400 <3504 © .0558 7 L0014 < -.0028 .0148 | 4.881
BODY AX1S COEFFICIENTS B
MACH Q . BFTA  ALPHA CNF cafF © PN T )
. : +201 =01, 1,39 1.6436 .0560 ; :
) o 202 -.01 " -6.97 126000 TTa08ar T ; -
; .o _s201 ~.01 -4.91 1.1754 © .398% 7 -.0754 :
2201 -.01  -2.72 1.3471 .3806 -.0377 .7 S =
. <301 .01 -.T1 1.4961 . .3530 0124 o :
- L200. 57.940 -.01 1.41 1.6457 -3099 " .0558 o .
b T,201, 58.0€0 .04 2.38° 1.5961 . 2840 0548
: 22017 58,167 .06 3.3¢ 0 7 1.612%5 L2615 0 L0606 T T :
.201  S5B.17% -.00 434 1.5136 .2269 . <0881 . o
‘4201 S8.082 -.00 5.33 1.5377° .2061° .0945
B 201 T sg.1f8 -.00 6.3% 1.555¢ .1818 <1014
.201. 58,289 -.00 T.42 1.5927 1564 -1046
.201 58,363 -.01 8.48 1.6878. 1334 ) .1028
200 57.9CC -.00 9.52 ©o1.7202 . .1064 .1072
.200 57.9CS -.01  10.52 1.7322 .0807 .1091
.200  S57.816 .01 11.3¢ 1.5717 .1619 ~.0560
.?7201 58,239 -.01 1.41 1.6442 - .3100 .0558
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(a) Three-view sketch.

Figure l1.- Geometric characteristics of model configuration.
All dimensions are in inches unless specified otherwise.
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(e¢) Details of wing flap system. ;0 L. means hinge line. H. P. means hinge point;

vFigu.re 1.- Continued.




- (d) Model component designations.

Figure 1.~ Continued.




18 NCLASSIFIED:

1476 diam.
1
.~

T |

e 8029 - 1
485allpylons - 20¢ all pylons B .20c all pylons / Wing refereace plane
‘ 45°all ‘. - ‘

ylons 416 |

T

1103 all pylons

:‘":.:-..: i e 25 T
25¢ all pylons

45°all pylons

(e) Details of the pylons and the store.

Figure 1.- Concluded.
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Figure 3.- Variation of test Reynolds number, based on mean aerodynamic chord w1th Mach f‘m Lo ”~;

number for the temperature extremes.
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(a) M= 0.20
Figure 4.~ Longitudinal stablllty and control characteristics of the basic configuration,
Stores off; 8, = 0, 8n = 0, 8¢ = 0.
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Figure 4,- Concluded.
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Figure 6.- Continued.
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Figure 6, Continued.
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Figure 6.4~ Concluded.
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