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RESULTS OF INVESTIGATIONS ON THE 0.004-SCALE MODEL
74-0 OF THE CONFIGURATION 4
(MODIFIED) SPACE SHUTTLE VEHICLE ORBITER IN THE
NASA/MSFC 74-BY-14-INCH TRISONIC WIND TUNNEL (OA131)
By

M. E. Nichols, Rockwell International Space Division
ABSTRACT

This report presents the results of an oil flow boundary-layer visuali-
zation w1nd tunnel test of an 0.004-scale model (Model number 74-0) of
the Configuration 4 (Modified) Space Shuttie Vehicle Orbiter in the NASA/
Marshall Space Flight Center 14-by-14-inch Trisonic Wind Tunnel. The model
was tested at Mach numbers from 0.60 through 2.75, at angles-of-attack from
0 through 25 degrees, and at unit Reynolds numbers from 5.0 to 7.0 million
per foot.

The test program involved still and motion picture photography of
oil-paint flow patterns on the drbiter, during and immediately after tunnel
flow, to determine areas of boundary-layer separation and regions of po-
tential auxiliary power unit exhaust recirculation during transonic and
low supersonic re-entry flight.

The test was conducted as NASA Series Number OA131; the MSFC identi-
fication was TWT-607. One hundred and nine (109) runs were accomplished
in 88 test hours from 12 through 26 September 1974. A]i objectives were

attained, along with some additional low angle-of-attack runs.
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Figure Title
1. Axis systems.

2. Vehicle 4 (modified) Orbiter as simulated by model 74-0
for test series 0A131.
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Figure SeL GeR GR
3 -0.9 -0.7 0
4 -0.9 -0.7 0
5 -0.9 -0.7 0
6 -0.9 -0.7 0
7 -0.9 -0.7 0
8 -0.9° -0.7 0
9 -0.9 -0.7 0

10 -0.9 -0.7 0
11 -0.9 -0.7 0
12 -0.9 -0.7 0
13 -0.9 -0.7 0
14 -0.9 -0.7 0
15 -0.9 -0.7 0
16 -0.9 -0.7 0
17 -0.9 -0.7 0
18 -0.9 -0.7 0
19 -0.9 -0.7 0
20 -0.9 -0.7 0
21 -0.9 -0.7 0
22 -0.9 -0.7 0
23 -0.9 -0.7 0
24 -0.9 -0.7 0
25 -0.9 -0.7 0
26 -0.9 -0.7 0
27 -0.9 -0.7 0
28 -0.9 -0.7 0
29 -0.9 -0.7 0
30 -0.9 -0.7 0
31 -0.9 -0.7 0

* Run 90/1 was
NOTE:

Each figure has three parts:

INDEX OF DATA FIGURES

Dataset Run Mach Angle of

Ssp SpF Identifier No. No. Attack
0 0.1 2 75 0.6 5°
0 0.1 3 74/1 0.6 10°
0 0.1 4 73 0.6 15°
0 0.1 5 72 0.6 20°
0 0.1 6 71 0.6 25°
0 0.1 1 93 0.9 0°
0 0.1 2 76 0.9 5°
0 0.1 3 77 0.9 10°
0 0.1 4 78 0.9 15°
0 0.1 5 79 0.9 20°
0 0.1 6 80 0.9 25°
0 0.1 1 92 1.10 0°
0 0.1 2 85 1.10 5°
0 0.1 3 84 1.10 10°
0 0.1 4 83 1.10 15°
0 0.1 5 82 1.10 20°
0 0.1 6 81 1.10 25°
0 0.1 1 91 1.25 0°
0 6.1 2 86 1.25 5°
0 0.1 3 87 1.25 10°
0 0.1 4 88 1.25 15°
0 0.1 5 89 . 1.25 20°
0 0.1 6 90/1 1.25 25°
0 0.1 18 90* 1.25 25°
0 0.1 1 94 1.46 0°
0 0.1 2 95 1.46 5°
0 0.1 3 96/1 1.46 10°
0 0.1 4 97 1.46 16°
0 0.1 5 98 1.46 20°

repeat of run 90 with improved oil consistency

a. Right side view b. Left side view c. Top view

M i b e
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INDEX OF DATA FIGURES (Continued)

Page
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INDEX OF DATA FIGURES (Continued)

. Dataset Run Mach Angle of Page
Figure 8¢ Sep Sp Ss8 %BF  Identifier No. No. Attack
64 -13.5 7.0 -10.0 57.8 16.2 8 47 1.46 10° 210
5 65 -13.5 7.0 -10.0 57.8 16.2 9 48 1.46 15° 213
g 66 ~13.5 7.0 -10.0 57.8 16.2 10 49/1 1.46 20° 216
: 67 ~13.5 7.0 -10.0 57.8 16.2 11 50/2 1.46 25° 219
68 -13.5 7.0 -10.0 57.8 16.2 7 45 1.96 5° 222
69 -13.5 7.0 -10.0 57.8 16.2 8 44 1.96 10° 225
70 -13.5 7.0 -10.0 57.8 16.2 9 43 1.96 15° 228
71 -13.5 7.0 -10.0 57.8 16.2 10 42 1.96 20° 231
72 -13.5 7.0 -10.0 57.8 16.2 11 4 1.96 25° 234
73 -13.5 7.0 -10.0 57.8 16.2 7 36 2.75 5° 237
74 -13.5 7.0 -10,0 57.8 16.2 8 37/1 2.75 10° 240
75 -13.5 7.0 -10.0 57.8 16.2 9 38 2.75 15° 243
w76 -13.5 7.0 -10.0 57.8 16.2 10 39 2.75 20° 246
77 -13.5 7.0 -10.0 57.8 16.2 11 40 2.75 25° 249
78 -18.8  14.4 -25.0 87.2 23.7 12 15/1 0.6 5° 252
79 -18.8  14.4 -25.0 87.2 23.7 13 14/2 0.6 10° 255
80 -18.8  14.4 -25.0 87.2 23.7 14 13 0.6 15° 258
81 - -18.8  14.4 -25.0 87.2 23.7 15 12 0.6 20° 261
82 -18.8  14.4 -25.0 87.2 23.7 16 1 0.6 25° 264
83 -18.8  14.4 -25.0 87.2 23.7 12 6 0.9 50 267
84 -18.8  14.4 -25.0 87.2 23.7 13 7 0.9 10° 270
85 -18.8 14.4 -25.0 87.2 23.7 14 8 0.9 15° 273
86 -18.8  14.4 -25.0 87.2 23.7 15 9 0.9 20° 276
87 -18.8  14.4 -25.0 87.2 23.7 16 10 0.9 25° 279
88 -18.8  14.4 -25.0 87.2 23.7 12 5 1.10 5° 282
| 89 -18.8  14.4 -25.0 87.2 23.7 13 4/1* 1.10 10° 285
E 90 -18.8 14.4 -25.0 87.2 23.7 19 4 * 1.10 10° 288
% 91 -18.8 14.4 -25.0 87.2 23.7 14 3 1.10 15° 291
: 92 -18.8 14.4 -25.0 87.2 23.7 15 2 + 1.10 20° 294
93 -18.8 14.4 -25.0 87.2 23.7 16 1/2 1.10 25° 297
94 -18.8  14.4 -25.0 87.2 23.7 17 1.+ 1.10 250 300

E * Run 4/1 was repeat of run 4 with improved oil consistency
| + Run 1 is repeat of 1/2 with porous tunnel walls
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INDEX OF DATA FIGURE (Concluded)

Dataset Run Mach Angle of

Figure sey Sep SR Ssp SgF Identifier No. No. Attack Page
95 -18.8 14.4 -25.0 87.2 23.7 12 16 1.25 5° 303
96 -18.8  14.4 -25.0 87.2 23.7 13 17 1.25 18° 306
97 -18.8  14.4 -25.0 87.2 23.7 14 18 1.25 15° 309
98 -18.8  14.4 -25.0 87.2 23.7 15 19 1.25 20° 312
99 -18.8  14.4 -25.0 87.2 23.7 16 20 1.25 25° 315

100 -18.8  14.4 -25.0 87.2 23.7 12 25 1.46 5° 318

101 -18.8  14.4 -25.0 87.2 23.7 13 24 1.46 10° 321

102 -18.8  14.4 -25.0 87.2 23.7 14 23 1.46 15° 324

103 -18.8 14.4 -25.0 87.2 23.7 15 22 1.46 20° 327

104 -18.8  14.4 -25.0 87.2 23.7 16 21 1.46 25° 330

105 -18.8  14.4 -25.0 87.2 23.7 12 26/1 1.96 5° 333

106 -18.8  14.4 -25.0 87.2 23.7 13 27 1.96 10° 336

107 -18.8  14.4 -25.0 87.2 23.7 14 28 1.96 15° 339

108 -18.8  14.4 -25.0 87.2 23.7 15 29 1.96 20° 342

109 -18.8  14.4 -25.0 87.2 23.7 16 30 1.96 25° 345

110 -18.8  14.4 -25.0 87.2 23.7 12 35 2.75 5° 348

111 -18.8  14.4 -25.0 87.2 23.7 13 34 2.75 10° 351

112 -18.8  14.4 -25.0 87.2 23.7 14 33 2.75 15° 354

113 -18.8  14.4 -25.0 87.2 23.7 15 32 2.75 20° 357

114 -18.8  14.4 -25.0 87.2 23.7 16 31/3 2.75 25° 360
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’ P NOMENCLATURE
General
PLOT
SYMBOL SYMBOL DEFINITION
a speed of sound; m/sec, ft/sec
Cp CP pressure coefficient; (Pl." Pw)/a
M MACH Mach number; V/a

pressure; N/mz, psf

Q(NsM) dynamic pressure; 1/2pV°, N/me, psf
Q(PSF) _
RN/L RN/L unit Reynolds number; per m, per ft
3 v velocity; m/sec, ft/sec '
g o ALPHA angle of attack, degrees
: B BETA angle of sideslip, degrees {
é Y PST angle of yaw, degrees i
¢ PHT ‘ angle of roll, degrees
% P mass denéity; kg/m3, slugs/ft3
Reference & C.G. Definitions
i Ap ‘ base area; me, £t2
b EREF wing span or reference span;.m, £t . ]
j R C.g. center of gravity ? é
liREF IREF reference length or wing mean
c aerodynamic chord; m, f% 1
: S SREF _ wing area or reference area; m2, 2 :
} ,‘ ' MRP moment reference point ‘ j
. MRP moment reference point on X axis g ;
YMRP moment reference point on Y axis
ZMRP . moment reference point on Z axis 4
. : g
SUBSCRIPTS
' base P
local v 5

static cenditions
total conditions
free streem.

gau o
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NOMENCLATURE
Control Surface Deflections
" Plot
Symbol Symbol Definition
GBF BDFLAP bodyflap deflection angle, degrees
6eL ELV-L left elevon deflection angle, degrees
8er ELV-R right elevon deflection angle, degrees
SR RUDDER rudder deflection angle, degrees
Sqp SPDBRK speedbrake deflection angle, degrees
8
&
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CONFIGURATIONS INVESTIGATED

The test article was the 0.004-scale Model 74-0 of the Configuration
4 (Modified) Space Shuttle Vehicle Orbiter. The model components are listed
below, and model dimensional data are given in Table 3.

The model surfaces were specially prepared for application of thin-
film prussian. blue o0il paint and Tinseed oil mixtures for flow-visualization
photography.

Control-surface deflections were set as indicated in Table 2 to pro-
vide various degrees of flow-turbulence and asymmetrical circulation. No
configuration build-up or alternate component programs were carried out.

The following nomenclature was used to describe the configuration:

Bgo Fuselage, per VL70-000202C, VL70-00C200B, VL70-000203
C]z Caropy., per VL70~OOO?02€

R5 ‘ Rudder/speedbrake, per VL70-000146A

V8 Vertical tail, per VL70-000146A

N]27 Wing, per VL70-6002008, VL70-006692, VL70-006089

E43 Elevons, per VL70-000200B

Fi0 Bodyflap, per VL70-000200B, VL70-000140C

Nog OMS nozzles

M6 OMS/RCS pods, per VL70-008410, VL70-8401

s eamirst sbmsoionss
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TEST PROCEDURE ‘Lﬂ

The model-surface preparations and oil-paint applications were carried o

out basically according to the techniques established in ReTerences a and
c.
Before each new model configuration was tested, the model was finished !
and cleaned,and all gaps, knicks, slots, counterbores, and non-flush screw- k
heads were filled with polyester body-filler or a similar compound. Final
smoothing was done with very fine-grain abrasives.
Several coats of a white lacquer were then applied, with a final well-
finished set of clear-lacquer coats.
A mixture of standard artist's Prussian blue 0il paint and linseed o0il
was used in the flow-visualization itself. Varying mixtures were required
for each Mach number and Reynolds number condition for optimal photogenic
and flow characteristics.
After each blow (run), during which side-view motion pictures were
taken as required, still photographs of the top, right side, and left side

of the orbiter were made. These are the primary data for test 0A131.

10
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DISCUSSION OF RESULTS

This test was notable for its success in determination of boundary-
layer and local surface-level flow directions, as shown in Figures 3
through 114. These flow-pattern indications have proved useful in allevi-
ating concerns about APU exhaust recirculation.

Motion picture photographic results were not particularly amenable
to studies of flow-pattern development, in part because of limited resolu-
tion due to the film size used.

Extensive review of the data photographs indicated that local flow-
directions about the aft fuselage, as affected by the late-design short
OMS pods, were determinable for transonic and Tow supersonic conditions.
No reverse-flow, forward-travelling streams were apparent. Suspicions
concerning unusual flow out of the orbiter base region forward along the
fuselage were generaliy dismissed.

Clear delineation of vortex and boundary-layer separation zones was
also apparent, and the basic surface-level flow-vectors were visible on

the fuselage, wing, and vertical tail.
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(34-0) Space Shuttle Orbiter and Integrated Vehicle," 3-12-74,

T S N Y S TR T

:

t

: )

L

E i

i

H |

P

P
i i

12

‘———*j‘: 2
L
St




E TABLE I.
TEST ¢ OAI3 IDATE 29/12-26/74
?
-y TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER (per feet) (pounds/sq. inch) (degrees Fahrenheit)
0.60 5.0 x 106 7.35 100
0.90 6.2 x 106 7.36 100
1.10 6.6 x 100 9.29 100
1.25 6 7 x 106 11.48 100
1.46 6.5 x 106 9.47 . 100
3 1.96 7.0 x 100 10.20 100
2.75 5.2 x 10° 6.38 100
. ; Y
3
o
L | © BALANCE UTILIZED: None
CAPACITY: ACCURACY: AT
NF
| SF
AF
PM
RM
YM
COMMENTS:
13
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TABLE II.

TEST: OA 3| DATA SET/RUN NUMBER COLLATION SUMMARY DATE :5epT. 12-26 1974
DATA SET CORFIBURATION SCHD, JPARAMETERS/VALUE ':3?:' MACH NUMBERS { OR ALTERNATE INDEPENDENT VARIABLE )
IDENTIFIER al B jSeL|Ser] Sk | Ssp lruns S8F. 0.6 0.9 .10 11.2511.46]196 [2.]5

| PGy iBaMieNgRsVewipy JO 1O 9 [= T O |© o 93 {92 91 {94

Z — 15 75 [ 76 | B5 86195 | 04|05

3 IO 74/1177 184181196/ 103] /04

4 15 73 178183188197 1102|1014

5 20 72 179 18218919810k jo8

< SRR r 71 |80 |81 199/1] 99 | 100| Io% g

! S RS T 01578 16.2 66/ 165 | 56155 146/4114S5 | 36 ‘ﬁ

) O | 6141649 157154147 144 137 ¢

. s] 148 16315815348 |42 |38

e 20 62 162159 {sz | 9942 39 ]
0 2SIy [V vy v 70 |81 1604151 | 5% F( (4o !

12 S| {1e8144-25874 |23.7 1541 & | S |16 |25 126435

13 |0 : 4/21 7 19/:1117 [24-127 |39

14 \S 1318 1311812312833

15 20 2|19 12 19]22]29|32
I8 v 25 L oz 20 |2] |30 |3V

7 [Moose 74*0&%&?&%&}%5 p | | ¥ 1 f_

a OR B8

COEFFICENTS

SCHEDULES

IDVAR (1)

IDVAR (2) NOV

Mwasin o



G o o : e s A R : : g-?h

b
- TABLE II. - Concluded. |
TEST: OAI3| o DATA SET/RUN NUMBER COLLATION SUMMARY DATE :seet. 12-26, 197 Y
N I oaTaser CONEIGURATION : scub.lPAhAMETERs/VALUE ’gi_- MACH NUMBERS { OR ALTERNATE INDEPENDENT VARIABLE )
7 o v ‘msmmsn al 8 iSe|Ser| Sa §se runs) See o.610.911.1011.2.5[1.461}.9¢ {2.75
19 B&qlgfaﬁDM'estf?sV'an’j 7250 oqlo7] O © . 90 f

(9] 12slo 198 M4250F72] P31 4 _
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TABLE III MODEL DIMENSIONAL DATA

MODEL COMPONENT: RODY - R : :(,_, .
e ] s
2OO-R4. Similar to 14OA/B fusel wm_wﬁp_d_m___ i

Lnprsuad. —Mideldy Wingzboot fairing, X = 940 to X__= 1040, ]

MODEL SCALE: 0.004

0

'DRAWING NUMBER

DIMENSION:

Length (IML:
Length (OML:

Max Width (@ X,
Max Depth (@ X
Fineness Ratio

2
Area - Ft

VL70-000140C, ~000202C, ~000205A

VL70-000200B, -000203

Fwd Sta. X _=238),In.
Fwd Sta. Xo=235) »In.

= 1528.3), In.
1464), In.

1l

Max Cross-Sectional

Plonform
Wetted

Base

16

é
FULL SCALE MODEL SCALE g
1290.3 5.161 ]
1293.3 5,173 g
264.0 1.056 j
250.0 1.000 i
— 4,899 4.899 ;
i
|
340.885 0.0055 s
é
é
[
b 3
e
g

S
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TABLE III (CONT'D)

MODEL COMPONENT: CANOPY - C
T2

GENERAL DESCRIPTION: Configuration 140C orbiter camopy, vehicle

cabin No. 31 updated to MCR 200-B4. Used with Fuselage B -

MODEL SCALE: 0.004

DRAWING NUMBER __VL70-000140C, VL70-000202B, -000204
DIMENSION: ' _ FULL SCALE MODEL SCALE
Length(Xo=434.643 to 578), In. 143.357 0.573
Mox Width(@ X = 513.127), In. 152.412 0.610
Mox Depth (@ Z = 501 to 449.39), In.__ 51.61 0.206
Fineness Ratio
Area
Max Cross-Sectional __
Planform
Wetted
Base :

17
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TABLE III (CONT'D)

MODEL COMPONENT: RUDDER - R_

GENERAL DESCRIPTION: Configuration 140C orbiter rudder (identical to

CONFIGURATION A/B rudder).

MODEL _SCALE: _0.004

DRAWING NUMRER:

JVLZ0-000146B, -000095
DIMENSIONS: FULL-SCALE MODEL SCALE
Area‘ - Bt? 100.15 0.0016
Span (equiva]enp) , In. 201,00 0.804
Inb'd equivalent chord, 1n. 91,585 Q‘aﬁﬁ
Outb'd equivalent chord, 1In. 50.833 0.203
‘Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord 0.400 0,400
At Outb'd equiv. chord 0.400 Q.4Q0 ,
Sweep Back -‘Angles, degrees
Leading Edge 34,83 - 24.83.
Tailing Edge 26.25 26,25
Hingeline _ _34.83 3483
(Product of Area & c)
Area Moment (NE?ﬂm@Kxnxhiag&x&ine),Ft3 610.92 ‘o.0qo4
Mean Aerodynamic Chord, In. 73.2 0.293
18
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TABLE III (CONT'D)

© MODEL COMPONENT: VERTICAL - Vg

GENERAL DESCRIPTION: Configuration 140C orbiter vertical tail (didentical

to configuration 140A/B vertical tail).

MODEL BSCALE: 0.004

DRAWING NUMBER: VL70=000140C, -000146R

DIMENSIONS: FULL SCALE MODEL SCLLE

TOTAL DATA

Area (Theo) - Ft2
Planform

Span (Theo) - In.

Lspect Ratio 1.675 1.675
Rate of Taper 0,507 0.507
Taper Ratio 0,404 0.404
Sweep-Back Angles, Degrees.

Ieading Edge 45,000 45,000

Trailing Edge
0.25 Element Line

Chords:
Root (Theo) WP
Tip (Theo) WP
M&C 199,81 0.799
Fus. Sta. of .25 MAiC .
W.P. of .25 MAC
B.L. of .25 MAC

Airfoil Section

Leading Wedge sngle - Deg. 10,00 10.00 :
Trailing Wedze Angle - Deg. 14,92 14,92
Void Area 13,17 __0.0002 __

Blanketed Area 0.0 0.0

19
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TABLE IIT. (Continued)

MODEL COMPOMENT:  WING-W __

T

ZEMERAL DESCRIPTION:

Configuration 140C orbiter wing. MCR 200-R,

wing Wy44 but with refinements:

X =710h0)1 elevon split line relocated from Y =

MODEL SCALE: 0.004

TEST NO,
DIMENSIONS:

TOTAL DATA
Area {.neo.F\. th

9lanform
Span (Theo In,
Asnect Ratio
Rate of Taper
Taper Ratio '
Dihedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees .
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Root (Theog
Tip, (Theo
MAC
Fus. Sta. of .25 MAC
_W.P. of .25 MAC S
B.L. of .25 MAC \

EXPOSED DATA 2
rea eo) Ft
Span, (Theo) = In. BP108
Aspect Ratio
Taper Ratio
Chords
Root BP108
Tip 1.00 b

MAC
Fus. Sta, of .25 MAC
W.P. of .25 MAC
B.Le of .25 MAC
A1rfo11 Section (Rockwell Mod NASA)
XXXX~64 -

B'P'o.o.
B.P.

Root b =
T b'z"
p =
Z

Data for (1) of (2) Sides
Leading Edge Cuff c2
Planform Area Ft
teading Edge Intersects Fus M, L. @ Sta
Leadlng Edge [ntersects w1ng @ Sta
20
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ORIGINAL PAGE IS RN
OF POOR QUALITY: oo
cimilar to 1L0A B Lo
improved wineg=bdot-midbody fairing ZXA = 940 to §§ ‘
i
281 to Y = 315.2. |
|
DWG. NO. VL70-000140C, ~000200B 5
‘ ;
FULL-SCALE MODEL SCALE j
|
034,48 3,747 ]
—2.265 2,265 %
1177 _1.177 |
Q.200 Q.200 |
—3a800 —3.500 |
—.500 ~0.500 j
——3.000 —2.000 |
45,000 45,000 3
- 10 - 10,056 - |
35,209 . 35,209 ;
689. 2l, 2,757 E
37. 0.551 5
T L7L. 8L —1.899 i
_1136.83 L. 547 |
29058 1062 |
182.13 0.729 , j
1751.50 0.028
720,68 2883
2,059 2.059
0. 245 0,245
—62.09 ~2.248
137.85 0,551
392, 83 1.531
1185.98 k. Thts
291 30 1,177
20177 ~1:007
0.113 0.113
0.120 0.120
500.70
1025.0 4,096 ”
. ]
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N TABLE III (CONT'D)

MODEL COMPONENT: _ SILOTTED ELEVON (6-INCH GAP) — E.. ° b

GENERAL DESCRIPTION: Configuration 140A/B orbiter elevon.

NOTE: E_ _ is a slotted version of E__. Data are for one side.

e 4 o

MODEL,_SCALE= _0.004

DRAWING NUMBER: V1702000200, 2006089, -006092

|

|

:

|

:

|

DIMENSIONS : : FULL-SCALE MODEL SCALE 1

2 |

Area - Ft 210.0 0.820 j

Span (equivalent), In. _349.2 1.397 |

inb'd equivalent chord , In. 118.004 0.472 4
Outb'd equivalent chord , In. 55,192 0.221

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord —0.2006 —0.2006
At Outb'd equiv. chord __0.4004 -0.4004

Sweep Back ‘Angles, degrees

Leading Edge 0.00 000
Tailing Edge —10.056 -lo.0s6
Hingeline _ —0.00 040 L
(Product ofArea & c) 3 ‘ .
Area Moment (Mermakxie-hiegexiirg) ,Ft° 1s587.25 —0.Qoo1 G
Mean Agrodynamic Chord, In. 90.7 0.363 ?

T TR T T
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TABLE III (CONT'T)
MODEL COMPONENT: BODY FLAP - F : 1
. LU s - 3 ‘

GENERAL DESCR‘PT'QN: S:gnfjgnra:tjgn 140C haody flap Hinaeline

O O

MODEL, _SCALE: 0,004

. DRAWING NUMBER ~__VL70-000140C, -355114
DIMENSION: ' . FULL SCALE MODEL SCALE
Length (X, 71525.5 to X =1613),In. 87..50 0.350
Max Width (@ L.E., X =1525.5), In. 256.00 1.024
Mox Depth (@ X, = 1532), In. 19.798 0.792
Fineness Ratio
" Area - Ft°
Max Cross-Sectional (@ H.L.) 35.196 __0.00056
Planform ' | _ 135.00 0.0022
Wetted '
Bose (x_ = 1613) . 4.89 _0.000078

22
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TABLE III (CONT'D)

MODEL COMPONENT:  OMS NOZZLES, - N,

GENERAL DESCRIPTION:

Configuratian 14QA/R arbiter QMS Nozzles ‘

1 MODEL SCALE: 0.0040
;, DRAVING NUMBER: ___ VL70-000140A (Location), SS=A00106, Rel. 5, (Contour)
f DIMENSIONS: FULL SCALE  MODEL SCALE
MACH NO.

i

4 Length - In.
o Gimbal Point to Exit Plane
| Throat to Exit Plane }

. Diameter - In. A .
Exit .
o Throat
Inlet

2

. irea - Tt
! Exit
o Throat

' Gimbal Point (Station) - In.
Left Xppsx Nozzle 1
Zo 1518.00 6.072
Yo~ -~ _88.0 -_0.352
. Zo 492, 1.968

Rightgywex Nozzles o
| Xo 1518.00 6.072
{ Yo 88.00 0.352 :
L Zg 492.00 _ _1.968
|

Lo Null Position - Deg. : o
booid Left Uppexr Nozzle
i Pitch 15°49! 15°49° .
Yaw ' 12°17¢ 127171 i

Right gowex Nozzle v i
Pitch 1 c;gao' 15949
Yaw 12°17! 12°17!

23
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TABLE III. (Concluded)

MODEL COMPONENT: OMS POD - M. .

LT

s

GENERAL DESCRW”QN: Configuration 140C orbiter OMS

pod - short

nad
£

MODEL_SCALE: (Q.004

DRAWING NUMBER ., VL70-008401, VL70-008410

DIMENSION: - o FULL SCALE

Length (OMS Fwd Sta X =1310.5),In. 258. 50
Moax Width (At X_ = 1511), In. , 136.8
Mox Depth (At X

1511), In. ’ 74.70

Fineness Ratio 2484
Area - Ft°

Max Cross-Sectional _ 58.864

Planform

MODEL SCALE

1.034

0.547

0.299

2..484

00094

Wetted
Base

24
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Notess

Positive directions of force coefficients,
moment coefficients, and angles are
indicated by arrows

For clarity, origins of wind and stability
axes have been displaced from the center
of gravity

Figure 1. Axis Systems
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CONFIGURATION: 362cl2w127E43N28“16F10v8 RS

b = 936.68

' NOTE: ALL DIMENSIONS FULL |
Y

NO MPS NOZZLES SIMULATED

SCALE

415.72

oML | o - :
‘ X, = 1528.3

Figure 2. - Vehicle 4 (modified) orbiter as simulated by
model 74-0 for test series OA 131.
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B MsEC TWT 607
¥ SEPT 24 1974 RUNTS
B CONF 74 -~ O.

a. Right side view

Figure 3. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 5° MACH = G.6




TWT 607
SEPT 24 1974 RUN7S
CONF 74

b. Left side view

Figure 3. - Continued.
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113

a. Right side view

Figure 4. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = 0 SPDBRK = 0 BDFLAP = 0.1
ALPHA = T0® MACH = 0.6




MSFEC
SEPT 24 1974
CONF 74 _. O 0

b. Left side view

Figure 4. - Continued.




MSFC T™T 607 . |
SEPT 24 1974 RUNT4 /1

c. Top view

Figure 4. - Concluded.




a. Right side view

Figure 5. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = 0 SPDBRK = 0 BDFLAP = 0.1
ALPHA = 15° Mach = 0.6
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TWT 607
SEPT 24 1974 RUNT3
CONF 74 .. 0.

b. Left side view

Figure 5. - Continued.
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- MSFC IWT 607

 SEPT 24 1974 RUN 173

c. Top view

Figure 5. - Concluded.




9¢

SEPT 24 1874
CONF 74 .. 0.

a. Right side view

Figure 6. - ELV-L = -0.9 ELV-R = -0.7 RUDDER
ALPHA = 20° MACH

RUN 72

0 SPDBRK = 0 BDFLAP = 0.1
0.6




LE

b. Left side view

Figure 6. - Continued.
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MSFC
' SEPT 24 1974

C. Top view

Figure 6. - Concluded.
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Figure 7. - ELV-L = -0.9 ELV-R = -0.7 RUDDER
ALPHA = 25° MACH

TWT 607
SEPT.- 24 1974 RUN 71
CONF 74 _ 0.

a. Right side view

0 SPDBRK = 0 BDFLAP = 0.1
0.6




ov

MSEC IWT 607
SEPT 24 1974 RUNT7I
ONF 74 . 0.

b. Left side view

Figure 7. - Continued.




MSFC

INT 607

SEPT 24 1974 RUN 7/

c. Top view

Figure 7. - Concluded.




MSFC IWT 607
- SEPT 25 1974 RUN93
RS CONF 74 _ 0.

a. Right side view

Figure 8. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 0° MACH = 0.9




b. Left side view

Figure 8. - Continued. i 5
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' MSFC TWT 607
' SEPT 25 1974 RUN 93

c. Top view

Figure 8. - Concluded.
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MSFC TWT 607
SEPT 24 1974 RUN 76
CONF 74 .. 0. 0

a. Right side view

Figure 9. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 5° MACH 0.9




MSFC IWT 607
SEPT 24 1974 RUN 76
CONF 74 _ 0.

b. Left side view

Figure 9. - Continued.




MS FC TWT 607
SEPT 24 1974 RUN 76

c. Top view

Figure 9. - Concluded.
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IWT 607
RUN 77

SEPT 24 1974
CONF. 74 _ O

Figure 10.-ELV-L

a. Right side view

-0.9 ELV-R = -0.7 RUDDER =

ALPHA = 10° MACH

0

0 SPDBRK =

0.9

0 BDFLAP

0.1
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MSFC _ IWT 607
SEPT 24 1974 RUNT77
CONF 74 _. 0. 0

b. Left side view

Figure 10. - Continued.




MSFC TWT 607
SEPT 24 1974 RUN 77

c. Top view

Figure 10. - Concluded.




LS

a. Right side view

0 SPDBRK = 0 BDFLAP = 0.1
0.9

Figure 11.-ELV-L = -0.9 ELV-R = -0.7 RUDDER
ALPHA = 15° MACH

"




MSEC TWT 607
SEPT 24 1974 RUN 78
CONF 74 . 0

b. Left side view

Figure 11. - Continued.
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MS FC
1 SEPT 24 1974

c. Top view

TWT 607
RUN 78

Figure 11. - Concluded.




IWT 607
SEPT 24 1974 RUN 79
CONF 74 . 0.

a. Right side view

Figure 12.- ELV-L = -0.9 ELV-R = -0.7 RUDDER
ALPHA - 20° MACH

0 SPDBRK = 0 BDFLAP = 0.1
0.9




MS FC TWT 607
SEPT 24 1974 RUN-TS
CONF 74 . 0

b. Left side view

Figure 12. - Continued.
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MSFC IWNT 607
SEPT 24 1974 RUN 19

c. Top view

Figure 12. - Concluded.
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MSFC

SEPT 24 1974 RUN 80
CONF 74 _ 0 v

Right side view

=¥

Figure 13. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = 0 SPDBRK = 0 BDFLAP = 0.1
ALPHA = 25° MACH = 0.9




85

MS FC

SEPT 24 1974
CONF 74 -_ 0.

b. Left side view

Figure 13. - Continued.
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MSFC

TWT 607
RUN 80

SEPT-24 1974

c. Top view

Figure 13. - Concluded.




09

e e e e S

' MSFC TWT 607
, SEPT 25 1974 RUNS2
CONF 74 . 0.

a. Right side view

Figure 14. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = 0 SPDBRK = 0 BDFLAP = 0.1
ALPHA = 0° MACH = 1.10
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MS FC TWT 607
SEPT 25 1974 RUN 982
YCONF 74 . 0.

b. Left side view

Figure 14. - Continued.
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MSFC TWT 607
SEPT 25 1974 RUN 92

c. Top view

Figure 14. - Concluded.
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a. Right side view

Figure 15. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 5° MACH = 1.10
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MSFC = . TWT 607
SEPT 25 1974 RUN 8§
CONF 74 . 0

b. Left side view

Figure 15. - Continued.
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MSFC
SEPT

INT 607
RUN 85

25 1974

c. Top view

Figure 15. - Concluded.
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MSEC TWT 607

SEPT 25 1974 RUN 84
CONF 74 .. 0 | e N

a. Right side view

Figure 16. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = 0 SPDBRK = 0 BDFLAP = 0.1
ALPHA = 10°® MACH = 1.10




MSFC IWT 607
SEPT 25 1974 - RUN 84

b. Left side view

Figure 16. - Continued.
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MS FC .
SEPT 25 1974 RUN 84

c. Top view

Figure 16. - Concluded.




69

IWT 607

 SEPT 25 1974
BN CONF 74 - 0.

a. Right side view

Figure 17. - ELV-L = -0.9 ELV-R = -0.7 RUDDER
ALPHA = 15° MACH

RUN 83

C

il

0 SPDBRK = 0 BDFLAP = 0.1
1.10




TWT 607
SEPT 25 1974 (RUN 83
CONF 74 . O

b. Left side view

Figure 17. - Continued.




- MSFC IWT 607

' SEPT 25 1974 RUN 83

c. Top view

Figure 17. - Concluded.




MS FC TWT 607
SEPT 24 1974 RUN 82
CONF 74 . 0

a. Right side view

Figure 18. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = 0 SPDBRK = 0 BDFLAP = 0.1
ALPHA = 20° MACH = 1.10
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MS FC

SEPT 24 1974 RUN 82
CONF 74 _ 0. o i

b. Left side view

Figure 18. - Continued.




MSFC IWT 607
. SEPT 24 1974 RUN 82

c. Top view

Figure 18. - Concluded.




SL

TWT 607

! SEPT 24 1974 RUNSI

; i 1
CONF " Orl L1

a. Right side view

Figure 19. - ELV-L = -0.9 ELV-R = -0.7 RUDDER
ALPHA = 25° MACH

0 SPDBRK = 0
1.10

i

BDFLAP = 0.}
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IWT 607
SEPT 24 1974 RUN 8)
CONF 74 0

b. Left side view

Figure 19. - Continued.
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MSFC TWT 607
' SEPT 24 1974 RUN8)

c. Top view

.

Figure 19. - Concluded.




MSFC. TWT 607
SEPT 25 1974 RUN®OL
CONF 74 . 0. 3

a. Right side view

Figure 20. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 0° MACH = 1.25




; TWT 607 :
SEPT 25 1974 RUNSL
CONF 74 . 0.
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MS FC TWT 607
» SEPT 25 1974 - RUNO1

c. Top view

Figure 20. - Concluded.
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MSFC TWT 607
 SEPT 25 1974 RUNS6 .
YCONF 74 . 0.

a. Right side view

Figure 21. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = 0 SPDBRK = O BDFLAP
ALPHA = 5° MACH = 1.25

0.1




8

MS FC
SEPT 25 1974
CONF 74 _ 0.

b. Left side view

Figure 21. - Continued.
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MSFC
' SEPT

TWT 607
25 1974 RUN 86

c. Top view

Figure 21 - Concluded.




' SEPT 25 1974 RUNBZ
CONF 74 . 0.

a. Right side view

0 SPDBRK = 0 BDFLAP = 0.1
1.25

Figure 22. - ELV-L = -0.9 ELV-R = -0.7 RUDDER
ALPHA = 10° MACH




b. Left side view

Figure 22. - Continued.




' MSFC TWT 607
' SEPT 25 1974 RUNB7

c. Top view

Figure 22. - Concluded.
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MSFC TWT 607

SEPT 25 1974 RUNSS ;
SCONF 74 0. 0 b

a. Right side view

0 BDFLAP = 0.1

Figure 23. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = 0 SPDBRK
AU‘H/\ = ]50 MAU? .:5




MSFC INT 607
SEPT 25 1974 RUNSBSE
CONF -74 . 0.

b. Left side view

Figure 23 - Continued.




MSFC - TWT 607
. SEPT 25 1974 RUNBS

c. Top view

~

Figure 23. - Concluded. i
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Figure 24.

ELV-L

-0.9

",

ELV-R = -0.

Right

ALPHA =

side

{

7 RUDDER
MACH

'1“0

view

0

BDFLAP

N
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MS FC TWT 607
SEPT 25 1974 RUNSBS
CONF 74 .. 0.

b. Left side view

Figure 24. - Continued.
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MSFC IWT 607
SEPT 25°1974° RUN@G9

C. Top view

Figure 24, - Concluded.




T™WT 607 &
SEPT 25 1974 RUNS0/1 8

CONF 74 . 0.

a. Right side view

Figure 25. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = 0 SPDBRK = 0 BDFLAP = 0.1
ALPHA = 25° MACH = 1.25




v6

MSEC
SEPT 25 1974

CONF 74 . 0.

b. Left side view

Figure 25. - Continued.




MSFC TWT 607
SEPT 25 1974 RUNS0/]

c. Top view

Figure 25. - Concluded.
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TWT 607
SEPT 25 1974 RUN %0

a. Right side view

Figure 26. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 25® MACH = 1.25
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MSFC . TWT 607
SEPT 25 1974 RUN %0

b. Left side view

Figure 26. - Continued.
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MSFEC
” ' SEPT 25 B 74

)
.

.

RUN 90

c. Top view

Figure 26. - Concluded.
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MSFC IWT 607
SEPT 25 1974 RUN 94 .
CONF 74 .. 0.

a. Right side view

Figure 27. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 0° MACH = 1.46




MSFEC
SEPT 235 1874
CONF 74 . 0.

b. Left side view

Figure 27. - Continued.
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MSFC
SEPT 25 1874
CONF 74 .. 0.

a. Right side view

TWT 607

RUN 95

Figure 28. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1

ALPHA = 5°

MACH = 1.46
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MSFC IWT 607
SEPT 25 1974 RUNSS
CONF 74 .. 0.

b. Left side view

Figure 28 . - Continued.
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MSFEC

IWT 607

SEPT 25 B 74

c. Top view

Figure 28. - Concluded.

RUN 85




S0l

SEPT 25 174
CONF 74 . 0.

a. Right side view

Figure 29. - ELV-L = -0.9 ELV-R = -0.7 RUDDER
ALPHA = 12* MACH

RUN 06/

0 SPDBRK = 0 BDFLAP = 0.1
1.46
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MSFC TWT 607
SEPT 25 1974 RUN96/I
CONF 74 _ 0.

b. Left side view

Figure 29. - Continued.




L0l

TWT 607
RUN 86/

c. Top view

Figure 29. - Concluded.
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MS FC
SEPT 25 1974
CONF 74 0.

a. Right side view

TWT 607

Figure 30. - ELV-L = -0.9 ELV-R = -0.7 RUDDER

ALPHA = 15°

MACH

RUN 97

0O SPDBRK = 0 BDFLAP = 0.1
1.46

-
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MSFC IWT 607
SEPT 25 1974 RUNS7
CONF 74 .. 0.

b. Left side view

Figure 30. - Continued.




:
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. SEPT 25 1974

c. Top view

Figure 30. - Concluded.




MS FC IWT 607
| SEPT 25 1974 RUN'98
CONF 74 _ O.

a. Right side view

Figure 31. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = 0 SPDBRK = 0 BDFLAP = 0.1
ALPHA = 20® MACH = 1.46




¢l

b. Left side view

Figure 31, - Continued,
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MSFC - TWT 607
SEPT 25 1974 RUN9S’

c. Top view

Figure 31. - Concluded.




NS FC TWT 607
SEPT 26 1974 “RUNS9

a. Right side view

Figure 32. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 25° MACH = 1.46
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MSFC T 607

SEPT 26 B 74

c. Top view

Figure 32. - Concluded.

RUN 99
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a. Right side view

Figure 33. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 5° MACH = 1.96




gLl

b. Left side view

Figure 33. - Continued.
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;i MS FC IWT 607
\ SEPT 26 1974 RUN 104

c. Top view

Figure 33. - Concluded.




MSFC
SEPT 26 1974
CONF 74 .. 0.

a. Right side view

Figure 34. - ELV-L = -0.9 ELV-R = -0.7
ALPHA = 10°

RUDDER
MACH

IWT 607

RUN 103

0

O SPDBRK = 0 BDFLAP =
1.96
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MSFC IWT 607
SEPT 26 1974 RUN 103

B g g gy -

b. Left side view

Figure 34. - Continued.
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c. Top view

Figure 34. - Concluded.
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MSEC = TWT 607
SEPT 26 1974 RUN 102

CONF 74 . 0.

a. Right side view

Figure 35. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 15° MACH = 1.96




MS FC TWT 607
SEPT 26 1974 RUN 102
CONF 74 _ O %

b. Left side view

Figure 35. - Continued.
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- Concluded.

Figure 35.
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MS FC WY 607
SEPT 26 1974 RUN10i12

CONF 74 - 0. i :

"'"""T"'T—"ﬁ
a. Right side view

Figure 36. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = 0 SPDBRK = 0 BDFLAP = 0.1
ALPHA = 20°® MACH = 1.96
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MSFC
SEPT 26 1974 RUN 10112/

c. Top view

Figure 36. - Concluded.




MSFC  TWT 607  §
SEPT 26 1974 RUN 100 8
CONF 74 _ 0. |

a. Right side view

Figure 37. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 25° MACH = 1.96




. TWT 607
& SEPT 26 1974 RUN 100

CONF 74 .. 0.

b. Left side view

Figure 37. - Continued.
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! MSFC " TWT 607

» SEPT 26 1974 RUN 100

c. Top view

Figure 37. - Concluded.
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a. Right side view

Figure 38. - ELV-L = -0.9 ELV-R = -0.7 RUDDER = O SPDBRK = 0 BDFLAP = 0.1
ALPHA = 5° MACH = 2.75
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MSFC IWT 607
SEPT 26 1974 RUNI0S/]

CONF 74 .. 0.

b. Left side view

Figure 38. - Continued.
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. MSFC TWT 607
' SEPT 26 1974 RUN105 /1

c. Top view

Figure 38. - Concluded.
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a. Right side view

Figure 39. - ELV-L = -0.9 ELV-R = -0.7 RUDDER
ALPHA = 10®* MACH

0 SPDBRK = 0O BDFLAP = 0.1
2.75
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ol il

MS FC
SEPT 26 174

' CONF* 74 _ 0.

IWT 607 |

RUN106 7 |

b. Left side view

Figure 39. -

Continued.
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MSFC

o SEPT 26 1974
§CONF 74 - 0.

a. Right side view

Figure 40. - ELV-L = -0.9 ELV-R = -0.7 RUDDER
ALPHA = 15° MACH

TWT 607
RUN 107/5

0 SPDBRK = 0 BDFLAP = 0.1
2.75

"
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TWT 607

MSFEC
RUN 107/3]

SEPT 26 1974..
74 .0

b. Left side view

Figure 40,- Continued.
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MSFC
. SEPT 26 1974

c. Top view

Figure 40. - Concluded.




lrl

8 MSFC TWT 607
o SEPT 26 1874 RUN 108

#

- .;'K

S CONF 74 .0

a. Right side view

-0.9 ELV-R = -0.7 RUDDER =0 SPDBRK = 0 BDFLAP = 0.1

Figure 41. - ELV-L =
ALPHA = 20° MACH = 2.75




MSEC
SEPT 26 1974

CONF 74 .. 0.

L

b. Left side view

Figure 41. - Continued.
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trl

MSFC
SEPT 26 1974
CONEF 74 _ 0.

a. Right side view

Figure 42. - ELV-L = -0.9 ELV-R = -0.7 RUDDER
ALPHA = 25° MACH

0 SPDBRK = 0 BDFLAP
.75

0.1




MSFC TWT 60 7
SEPT 26 1974 , RUN (0913]

BCONF 74 . 0.

b. Left side view

Figure 42. - Continued.




MSFEC TWT 607 ‘
SEPT 26 1974 RUNI08J3

c. Top view

Figure 42. - Concluded.




SEPT 23 1974 RUNGG /I

a. Right side view

Figure 43. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 5° MACH = 0.6
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MSEC IWT 607
SEPT 23 1974
CONF 74 .. 0.

b. Left side view

Figure 43. - Continued.
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MSFC -
SEPT 23 1974 RUNGG

c. Top view

Figure 43. - Concluded.




MS FC TWT 607
SEPT 23 1974 RUN 67
8 CONF .74 —~ 0. ;

a. Kiyue >lae view

- ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 10° MACH = 0.6

Figure 44.
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MSFC -
SEPT 23 1874
CONF 74 . 0.

b. Left side view

Figure 44. - Continued.

TWT 607
RUN 67




MSEC TWT 607
SEPT 23 1974. RUN 67

c. Top view

Figure 44. - Concluded.




MSFC_ TIWT 607
_SEPT 23 1974 RUN 68
R CONF 74 . O

a. Right side view

Figure 45. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 15° MACH = 0.6




MS FC TWT 607
SEPT 23 1974 RUN 68
CONF 74 _ 0 "

b. Left side view

Figure 45. - Continued.
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a. Right side view

i
%

Figure 46. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 20° MACH = 0.6
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MSFC TWT 607
SEPT 23 1974 RUN 69

c. Top view

Figure 46. - Concluded.
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IWT 607

SEPT 231974 - RUN 70
CONF- 74 _ 0.

a. Right side view

Figure 47. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 25° MACH = 0.6
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MSEC INT 607
SEPT 23 1974 RUN 70

c. Top view

Figure 47. - Concluded.
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TWT 607
SEPT 23 1974 RUNGS
CONF 74 . 0.

a. Right side view

Figure 48. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 5° MACH = 0.9
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MS FC TWT 607
SEPT 23 1974 RUNGS
CONE 74 . O

b. Left side view

Figure 48. - Continued.




c. Top view

Figure 48. - Concluded.




G991

1974
CONF 74 _ 0.

. Right side view

SEPT 23

7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAF
MACH = 0.9

Figure 49. - ELV-L
ALPHA = 10°

IWT 607
RUN 64




MSEC
SEPT 23 1874

CONF 74 . O

b. Left side view

Figure 49. - Continued.
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MSFC
-SEPT 23

INT 607
1974 RUN g4

c. Top view

Figure 49. - Concluded.




Figure 50. - ELV-L

MSFC TWT 607 .
SEPT 23 1974 RUNG3

CONF 74 . 0.

a. Right side view

-13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 15° MACH = 0.9




MS FC TWT 607
SEPT 23 1974 .. RUN 3
CONF 74 . 0

b. Left side view

Figure 50. - Continued.
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MSFC TWT 607
SEPT 23 1974 RUNG3

c. Top view

Figure 50. - Concluded.
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MS FC s TWT 607
SEPT 23 1974
CONF 74 _ 0. .

a. Right side view

Figure 51. - FLV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 1€.2

ALPHA = 20° MACH = 0.9




MSFC TWT 607

SEPT 23 1974 RUNGZ
CONF - 74 . O

b. Left side view

Figure 51. - Continued.




. MSFC TWT. 607

'

+SEPT 23 1974 RUN 62

Top view

Figure 51. - Conciuded.
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a. Right side view

Figure 52. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 25° MACH = 0.9
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MSFC
SEPT 23 1974
CONF 74 _ 0

b. Left side view

Figure 52. - Continued.
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Figure

5

). - ELV-L = -1

w

da.

Right side view

ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 5° MACH = 1.10




MSFC
SEPT 20 1974
CONF 74 - 0

b. Left side view

Figure 53. - Continued.




*papn|ouo) - °“gG aanbiL4

M3aLA dol D

9S NNY .61 0Z Ld3S w
109 1ML




08l

MSFC

 SEPT 20 1974 RUN 57

a. Right side view

Figure 54. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 10° MACH = 1.10




MSFEC
SEPT 20 1974
CONF 74 _ O

b. Left side view

Figure 54. - Continued.




MSFC TWT 607
SEPT 20 1974 RUNS7

c. Top view

Figure 54. - Concluded.




MSFC TIWT 607
SEPT 20 1974 RUNSS®
CONF 74 . 0%

a. Right side view

Figure 55. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 158° MACH = 1.10




MSFC TWT 607
SEPT 20 1974 RUNSS
CONF 74 . 0.

side view

1 4
b. Lettl

Figure 55. - Continued.
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TIWT 607
SEPT 20 1974 RUNSS

CONF 74 . 0

a. Right side view

Figure 56. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 20° MACH = 1.10




MSFC INT 607
SEPT 20 1974 RUN 58

ect side view

Fiqure 56. - (ntinued.




" MSFC

| SSEPT 20 198 74+ RUN 59

c. Top view

Figure 56. - Concluded.




a. Right side view

Figure 57. - ELV-L = -13.5 ELV-R = 7.0 RuDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 25° MACH = 1.10




MSFEC

SEPT 23 1974
CONF 74 _ 0

h. Left side view

Figure 57. - Continued.
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MSFC INT 607
SEPT 20 1874 RUN S8
- ‘CORE = 74

Left side view

Figqure 56. - (ntinued.
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a. Right side view

Figure 58. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 5° MACH = 1.25
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MSFC INT 607
SEPT 20 1974 RUNS5
CONF 74 _ 0

b. Left side view

Figure 58. - Continued.




MSFC TWT 607
»~ SEPT 201974 RUNS5

c. Top view

Figure 58. - Concluded.
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TWT' 607
a SEPT 20,1974 RUNS4
B CONF 74 - 0.

a. Right side view

EBR [P e

Figure 59. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 1C° MACH = 1.25




IWT 607

SEPT 20 1974 RUNSA
CONF 74 .0

b. Left side view

Figure 59. - Continued.
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MSFC ; T\QT 607
SEPT 20 1974 RUNSS
CONF . 76 .. 0.

a. Right side view

Figure 60. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.

ALPHA = 15° MACH = 1.25




MSFC INT 607
SEPT 20 1974 RUN 53
CONF 74 .. 0.

b. Left side view
Figure 60. - Continued.




MSFC
SEPT 20 1974

c. Top view

INT 607
RUN 53

Figure 60. - Concluded.
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SEPT. 20 1974 RUNS2
ONF 74 .. 0.

a. Right side view

Figure 61. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 20° MACH = 1.25
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c. Top view

Figure 61. - Concluded.
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MSEC TWT 607
SEPT 20 1974 RUNSI
CONF 74 . 0

a. Right side view

Figure 62. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 25° MACH = 1.25




G0¢

MSEC TIWT 607
SEPT 20 1974 RUNS
CONF 74 .. 0.

b. Left side view

Figure 62. - Continued.
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' MSFC INT 607

. SEPT 20 1974 _RUNS!

c. Top view

Figure 62. - Concluded.




SEPT 19 1974 RUNA4G/1E
CONF 74 . O ‘

a. Right side view

Figure 63. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 5®* MACH = 1.46




80¢

MSFC IWT 607
SEPT 19 1974 RUNAG/I
CONF 74 . O

b. Left side view

Figure 63. - Continued.
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a. Right side view

Figure 64. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 10° MACH = 1.46
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MSFC IWT 607
SEPT 19 1974 RUN4S
CONF' 74 . O

a. Right side view

Figure 65. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 15° MACH = 1.46
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MSFC TWT 607
SEPT 19 1974 RUN 48
CONF 74 L. O

b. Left side view

Figure 65. - Continued.
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. SEPT 20 1974
B CONF 74 _ 0.

a. Right side view

M

IWT 607
RUN 49/

Figure 66. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 20° MACH = 1.46




MSFC IWT 607
SEPT 20 1974 RUN 49/)
CONF 74 . 0O

Left side view

Figure 66. - Continued.




8L<

IWNT 607
1974 RUN 48/]

c. Top view

Figure 66. - Concluded.




6le

 SEPT 20 1974 RUN50/2 B8
ICONF 74 . 0. ‘

a. Right side view

Figure 67. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 25° MACH = 1.46




MSFEC
SEPT 20 1974 - RUNS0/2

CONF .74 . 0.

b. Left side view

Figure 67. - Continued.
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. MSFC
SEPT 20 1974 .RUN50/2

c. Top view

Figure 67. - Concluded.
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a. Right side view

Figure 68. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 5° MACH = 1.96




MSFC N 087
SEPT 19 1974 RUNA4S

CONE 74 _ 0.

b. Left side view

Figure 68. - Continued.
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veo

MSFC
' SEPT 19 1974 RUN A4S

c. Top view

Figure 68. - Concluded.




MSFC TWT 607 .
SEPT 19 1974 RUN4A :
" CONF 74 . 0.

a. Right side view

Figure 69. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA =10° MACH = 1.96
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MSFC TWT 607
SEPT 19 1974 RUNA4S
CONF ‘74 .. 0.

a. Right side view

Figure 70. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA =15° MACH = 1.96
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LEe

MSFC . TWT 607
"SEPT 19 1974 RUNWP—

CONF 74 . 0. é .

a. Right side view

Figure 71. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA =20° MACH = 1.96




TAXA

b. Left side view

Figure 71. - Continued.
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¥

"MSFC

IWNT 607
19 1974 RUN M3,

c. Top view

Figure 71. - Concluded.




TWT 607 . ° 4
SEPT 19 1974 ~RUNA4I

‘::()"I;' 7"1' ot 0. ﬁ! .. ‘];F:

a. Right side view

Figure 72. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 25° MACH = 1.96




GEe
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MSFC IWNT 607

SEPT 19 1974 RUNA4|

CONF 7’(§~ -0 0

b. Left side view

Figure 72. - Continued.




SEPT 19 I974

c. Top view

Figure 72. - Concluded.




a. Right side view

Figure 73. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 5° MACH = 2.75




—

MSFC -  TWT 607
% SEPT 18 1974 RUN 36
g CONF 74 0.

Figure 73. - Continued.




MSFC
SEPT I8 1974

c. Top view

Figure 73. - Concluded.

TWT 607
RUN 36




MSFC. IWT 607
SEPT 18 1974 RUN 37 |

ICONF 74 0.  PUEBER
Liligat 8

a. Right side view

Figure 74. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 10° MACH = 2.75
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MSFC IWT 607
SEPT 18 1974 RUN 37
CONF 74 _. 0. 0

N

1
b. Left side view

Figure 74. - Continued.
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L

MSFC TNT 607 . §
SEPT 18 1974 RUN 37 {0

c. Top view

Figure 74. - Concluded.




SEPT 19 1974 RUN 38
CONF 74 . 0.

a. Right side view

Figure 75. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 15° MACH = 2.75
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MSFC IWT 607

SEPT 19 1974 RUN 38
CONF 74 _ 0.

b. Left side view

Figure 75. - Continued.
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c.

TWT 607
4 RUN 38

Top view

Figure 75. - Concluded.
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a. Right side view

Figure 76. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 20° MACH = 2.75
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MSFC TWT. 607
SEPT 19 1974 RUN 38
CONF 74 .0

b. Left side view

Figure 76. - Continued.
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MSFC
SEPT 19 1974

c. Top view

Figure 76. - Concluded.

IWT 607
RUN 39




(Y24

"MSFC
SEPT 19 1974 RUN 40
CONF 74 .. O i

a. Right side view

Figure 77. - ELV-L = -13.5 ELV-R = 7.0 RUDDER = -10.0 SPDBRK = 57.8 BDFLAP = 16.2
ALPHA = 25° MACH = 2.75




MSFC
SEPT 19 1974 RUN 40
CONF 74 0

b. Left side view

Figure 77. - Continued.
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MSFC INT 607 . |
SEPT 19 1974 RUN 40 ;

c. Top view

Figure 77. - Concluded.




| MSFC TWT 607
" SEPT 16 1974 RUN {541 :
CONF 74 .0

a. Right side view

Figure 78. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 5° MACH = 0.6




TWT 607
SEPT 16 1974 RUN 15/ 1}

b. Left side view

Figure 78. - Continued.




MSFC IWT 607
SEPT 16 1974 RUN IS5

c. Top view

Figure 78. - Concluded.




MSFC IWT 607
SEPT 16 1974 RUN 4/s2

FCONF 74 _ 0. A

a. Right side view

Figure 79. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 10° MACH = 0.6
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MSFC INT 607
SEPT 16 1974 RUN 472
CONF 74 _. 0.

b. Left side view

Figure 79. - Continued.




' MSFC INT 607

!

. SEPT 16 1974 RUN /2

c. Top view

Figure 79. - Concluded.




\' MSFC TWT 607

i

 SEPT 16 1974 RUN I8
CONF 74 . 0. ;
f I

.

|

a. Right side view

= 23.7

Figure 80. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP
ALPHA = 15®* MACH = 0.6
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MSFC TWT 607
SEPT 16 1974 RUN 13
CONF. 74 _ 0

b. Left side view

Figure 80. - Continued.
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TWT 607
SEPT 16 1974 RUN 12
CONF 74 . 0.

a. Right side view

Figure 81. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 20° MACH = 0.6
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MSFC TWT 607
SEPT 16 1974 RUN {2
CONF 74 _ 0.

b. Left side view

Figure 81. - Continued.
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MSFC
SEPT 16 1974

c. Top view

INT 607

Figure 81. - Concluded.

RUN 12
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MSFC IWT 607
SEPT 16 1974 RUN {1
CONF 74 . 0.

b. Left side view

Figure 82. - Continued.




' MSFC INT 607

:

/4 SEPT 16 1974 " RUN 11

c. Top view

Figure 82. - Concluded.




\ SEPT {2 1974
| ICONF 74 . 0.

a. Right side view

Figure 83. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7

ALPHA = 5° MACH = 0.9

RUN 6

0 1
L1 3 31)




NSFC  TWI.607
SEPT 13 1974 RUN 6
CONF 74 _ 0.
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MSFC
SEPT I3 19 74

c. Top view

Figure 83. - Conc

INT 607
RUN 6

luded.




i MSFC TWT 607

P

" SEPT I3 1974 RUN 7
'‘CONF 74 . 0.

a. Right side view

Figure 84, - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 10° MACH = 0.9




IWNT 607
SEPT I3 1974 RUN 7
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b. Left side view

Figure 84. - Continued.
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c. Top view

Figure 84. - Concluded.
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a. Right side view

Figure 85. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 15° MACH = 0.9
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Figure 85. - Continued.
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a. Right side view

Figure 86. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 20° MACH = 0.9
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b. Left side view

Figure 86. - Continued.




‘pPapn|ouo) - *9g aunbL4

MaLA dol *d

6 NN ¥461 9] 1d3S
£09 LMl 9iSK




Fi

gure

. MSFC TWT 607

SEPT 16 1974 RUN 10
'CONF 74 . 0.

»  Right side view
' D 1 BINRED = 2 A 't a9 n S
-18.8 ELV-R 14.4 RUDDER -Z23. SPDBRY 87.2 BDFLAP = 2:.7




MSFC “TNT 607

SEPT lGJ 19f74 RUN
CONF- 74 . 0O

b. Left side view

Figure 87. - Continued.
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TWT 607

. SEPT I3 1874 RUN &5
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a. Right side view

Figure 88. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = o W
ALPHA = 5° MACH = 1.10
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Figure 88. - Continued.
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a. Right side view

Figure 89. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 10 MACH = 1.10
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b. Left side view

| Figure 89. - Continued.
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c. Top view

Figure 89. - Concluded.
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a. Right side view
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b. Left side view

Figure 90. - Continued.
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Figure 90. - Concluded.
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a. Right side view

Figure 91. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 15° MACH = 1.10
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Figure 91. - Continued.
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c. Top view

Figure 91. - Concluded.
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Figure 92. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 20° MACH = 1.10
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b. Left side view
Figure 92. - Continued.
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c. Top view

Figure 92. - Concluded.
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TWT 607
SEPT |3 1974 RUN (/2
CONF 74 _. 0.

a. Right side view

Figure 93. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 25° MACH = 1.10
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Figure 93. - Continued.
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c. Top view

Figure 93. - Concluded.
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Figure 94. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7

ALPHA = 25°

MACH = 1.10




MSFC -

TWT .607
SEPT J8 1974 RUN |

CONF 74 _ 0.

b. Left side view

Figure 94. - Continued.
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c. Top view

Figure 94. - Concluded.
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a. Right side view

Figure 95. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 5° MACH = 1.25
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b. Left side view

Figure 95. - Continued.
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c. Top view

Figure 95. - Concluded.
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a. Right side view

Figure 96. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 10° MACH = 1.25
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b. Left side view

Figure 96. - Continued.
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c. Top view

Figure 96. - Concluded.
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a. Right side view

Figure 97. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 15° MACH = 1.25
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b. Left side view

Figure 97. - Continued.
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Figure 97. - Concluded.
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IWT 607

SEPT 16 1974 RUN S
CONF 74 _ 0.

b. Left side view

Figure 98. - Continued.
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c. Top view

Figure 98. - Concluded.
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a. Right side view

Figure 99. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = £€7.2 BDFLAP = 23.7
ALPHA = 25° MACH = 1.25
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b. Left side view

Figure 99. - Continued.
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SEPT 16 1974 RUN 25
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a. Right side view
Figure 100. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BODFLAP = 23.7 !
ALPHA = 5° MACH = 1.46




b. Left side view

Figure 100. - Continued.
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SEPT 16 1974 RUN 24
CONF 74 _ 0O

b. Left side view

Figure 101. - Continued.
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c. Top view

Figure 101. - Concluded
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a. Right side view

Figure 102. - ELV-L = -18.8 ELV-R = 14,4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 15° MACH = 1.46
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. MSFC TWT 607
~~ SEPT 16 1974 “RUN 23

c. Top view

Figure 102. - Concluded.
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a. Right side view

Figure 103. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BOFLAP * 23.7
ALPHA = 20° MACH = 1.46
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b. Left side view

Figure 103. - Continued.
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a. Right side view

Figure 104. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 25° MACH = 1.46
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b. Left side view

Figure 104. - Continued.
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c. Top view

Figure 104. - Concluded.
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a. Right side view

Figure 105. - ELV-L = -18.8 ELV-R = 14,4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 5° MACH = 1.96
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b. Left side view

Figure 105. - Continued.
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SEPT 17 1974 RUN 27
CONF 74 .. 0.

a. Right side view

Figure 106. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 10° MACH = 1.96
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SEPT 17 1974 RUN 27
CONF 74 . 0.

b. Left side view

Figure 106. - Continued.
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c. Top view

Figure 106. - Concluded.
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b. Left side view

Figure 107. - Continued.
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c. Top view

Figure 107. - Concluded.




a. Right side view

Figure 108. - ELV-L = -18.8 ELV-R=14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 20° MACH = 1.96




MSEC IWT 607
SEPT 17 18974 RUN 29
CONE 74 _ 0

b. Left side view

Figure 108. - Continued.
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c. Top view

Figure 108. - Concluded.
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a. Right side view

Figure 109. - ELV-L = -18.8 ELV-R= 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 25° MACH = 1.96
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b. Left side view

Figure 109. - Continued.

TWT 607
RUN 30




c. Top view

Figure 109. - Concluded.
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a. Right side view

Figure 110. - ELV-L = -18.8 ELV-R= 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 5° MACH = 2.75
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b. Left side view

Figure 110. - Continued.
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Top view

Figure 110. - Concluded.
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a. Right side view

Figure 111, - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 10° MACH = 2.75
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b. Left side view

Figure 111. - Continued.
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MS FC T 607
SEPT 17 1974 RUN 34

c. Top view

Figure 111. - Concluded.
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a. Right side view

Figure 112. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BOFLAP = 23.7
ALPHA = 15° MACH = 2.75
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b. Left side view

Figure 112. - Continued.
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c. Top view

Figure 112. - Concluded.
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a. Right side view

Figure 113. - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 20° MACH = 2.75
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b. Left side view

Figure 113. - Continued.
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MS FC TWT 607
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a. Right side view

Figure 114, - ELV-L = -18.8 ELV-R = 14.4 RUDDER = -25.0 SPDBRK = 87.2 BDFLAP = 23.7
ALPHA = 25° MACH = 2.75




b. Left side view

Figure 114. - Continued.
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