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SUMMARY

The results are presented of an experimental investigation conducted
to determine the static longltudinal and lateral-directional aerodynamic
characteristics of basic and modifled versions of a conventionsl upward
ejected pilot-seat combination, a sled-type upward ejected pilot-seat
comblnation, and a downward ejected pilot-seat combination. Modlifications
to the basic models incorporated flow deflectors for pilot protection and
drag reductlion and various stabilizing devices. Test Mach numbers varied
from 0.6 to 1.4k, angles of attack from -28° to +40°, and angles of side-
slip from -16° to +12°. Reynolds numbers ranged from 0.9 million to
1.8 million based on the projected frontal height of the models.

Anslysis of the results indicates that longlitudinal and directional
stability with possibly marginal dihedral effect can be achieved with the
aid of stabilizing devices at the trim angles of attack over the Mach
number range of the investigation. The results also indicate that flow
deflectors can be employed to reduce the drag.

INTRODUCTION

The problem of safe pilot escape from aircraft is made difficult by
high operational speeds. Conventionsl pilot-seat combinations are sub-
jected to large decelerations because of their high drag when they are
ejected at transonic and higher speeds., TFurther, loads would be imposed
on the pllot's extremities as a result of the more or less violent tumbling
motions of an unstabilized seat and also on portions of his body as a
result of air blast. An investigation has been conducted in the Ames
2- by 2~foot transonic wind tunnel of models of three basic pilot-seat
combinations considered representative of existing or proposed upward and
downward ejected escape combinations. Modifications to the basic models
consisted of the addition of flow deflectors and various stabilizing
devices. The purpose of this report is to present the static longitudinal
and lateral-directional aerodynamic characteristics of the several escape



> R S NACA RM A58EO2

conbinations investigated. Test Mach numbers varied from 0.6 to 1.k,
angles of attack fram -28° to +40°, and angles of sideslip from -16° to
+12°, Reynolds numbers ranged from 0.9 million to 1.8 million, based on
the projected frontal height of the models.
NOTATIOR
Data

All force and moment coefflclents are referred to the stabllity axils
system,
Cp drag coefficient
Cy, 1ift coefficient
Cy rolling-moment coefficlent
Ca pitching-moment coefficlent
Ca yawing-moment coefficient

Cy.. side-force coefficlent

M Mach nunmber.
R Reynolds number
o angle of attack, deg
B angle of sideslip, deg
Model Sywbols
B boom )
D flow deflector
F fin ' - -
H horizontal surface
S, conventional upwerd ejected pilot-seat combination
82 sled-type upward ejected pllot=seat combination
S downwerd ejected pilot-seat combination

»
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v vertical surface

i incldence of horizontal surface of model S,, positive when trailing
edge 1s down, deg

5] deflection of flow deflector of model §S,, positive when deflector
is gbove horizontal reference line, deg

Subsecripts

a,b designations identifying shape of bottom of seat of the S,
combinations

APPARATUS AND MODEIS

The Ames 2- by 2-foot transonic wind tunnel is a closed-circult,
varieble-pressure tunnel in which the Mach number can be varied continu-
ously to 1.4, A complete description of the wind tunnel and its air-flow
characteristics 1s provided in reference 1.

Three basic pllot-seat combinations with and without various
modifications were investigated. Drawings of the several arrangements
are presented in figures 1, 2, and 3, respectively, for the models
embodying the comnventionsl upward ejected pilot-seat combinstion (S
the sled-type upward ejected pilot-seat combingtion (Sz), and the downward
ejected pilot-seat combination (S }. For the S, comblnations, two
variastions in the shape of the bottom of the seat were tested and are
identified by the subscript a or b (see fig. 1(a)). The basic S, or
S,p, combination was modified by adding a flow deflector D; and hori-
zontal snd vertical surfaces H, and V., respectively (fig. l(b))
Variations of the 8.y coﬂbination were produced by changing the angle
of the flow deflector and the incidence of the horizontgl surface. The
baslc S, combinatlion was modified as shown in figures 2(b), 2(c), and
2(a), respectively, by adding booms alone (B,), booms with fins swept

45° (B,F,), and booms with fins swept T5° (Bze), in order to provide
stabllity. No flow deflector was employed on the S, combinations.
Modifications to the S; combination consisted of the additions of g
flow deflector D, horizontal surfaces Hy and Hy, and vertical surfaces
vV, (figs. 3(b) and 3(e)).

All models were sting supported in the wind-tunnel test section as
shown in figure 4 for the SzD,V, model.
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TESTS AND DATA REDUCTION

Lift, drag, slide force, pitching moment, yawing moment, and rolling
moment were measured for all models tested. The ranges of angles of
attack and sideslip varied for each model investigated; however, the test
limits were -28° and +k0° for angle of attack and -16° and +12° for angle
of sideslip. The test Reynolds numbers and Mach numbers for the various
models are presented in figure 5. At some Mach numbers & variation in . -
Reynolds nunber occurred and the upper and lower limits are indicated in

figure 5.

Al]l force and moment coefficients were based on the projected frontal
areas of the basic models .and the reference length for the moment coeffi-
cients was the projectesd frontal helghts of the basic models. The model
dimensions employed are as follows: '

Reference area, Reference length,
Combination sq. in, : in,
S, | 8.k2 4,62
So 6.07 T 3.46 _
S4 8.90 4.85 -

The reference point far the moment coefficlents was the center of gravity
of the basic models as shown in figures 1, 2, and 3 for the S,, S,,

and S5 combinations, respectively. The drag coefficient as presented
is the total drag coefficient (i.e., no adjustment has been made for the
difference between the model base pressure and the free-stream static
pressure). Angle of sttack was referred to the horizontasl reference line
for each model. (See fige. 1, 2, and 3.)

Corrections were applied to the angles of attack and sideslip to .. . R
take into account deflecticns of the sting support system resulting from
static aerodynemic loads. Corrections have not been applied for wall
interference, drag buoyancy or alr-stream angularity as they are believed
to be negligible for the results presented herein.

RESULTS AND DISCUSSICN

General

The baslc slx-component data of the subject lnvestigation are . .
presented in tabular form for the several models as follows:
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Conventional upward | Sled-type upward Dowvnward ejected

ejected pllot seat | ejected pilot seat pilot seat
Combination | Table | Combination | Teble | Combination | Table
Sig I S5 ' Sa X
S,D:H,V, 1T SaB4 VI SaDs X
S1p ITT S-BoF VI 83DoVo XTI
S1pD1H.V: Iv S-BoFs VIITI | SgDHHsV, | XIT

The data of tables IT and IV are divided into groups of various combina-
tions of flow-deflector deflections and horizontal-surface incidences.
In addition, the data of tables IIT through XIT are divided into groups
of constant Mach number.

It is to be noted that values of side-force, yawing-moment, and
rolling-moment coefficient include tabulations for O° angle of sideslip
for all models. The tabulation of these additional values was necessary
because of slight asymmetry of certain models with resulting increments
in the lateral force and moment coefficients evident at O0° sideslip angle
(e.g., see table ITI).

Conventional Upward Ejected Pilot-Seat Combinations

The effects of the alteration to the bottom of the seat on the
longitudinal aerodynamic characteristics of either the basic or modified
conbinations are shown in figure 6 for 0.95 Mach number. It is seen that
the removal of the wedge portion of the seat resulted in a decrease in
both drag end 1ift coefficient at the higher angles of attack. This is
to be expected since the removal of the wedge section reduces the frontal
aree normal to the air stream and thus the model drag and also reduces
the angle of attack of the bottom surface of the seat thereby reducing
the 1ift. ©No appreciable change Iin the pitching-moment characteristics
(fig. 6) or the lateral-directionsl characteristics (compare the data of
table I with IIT and table I with IV) resulted from the alteration to
the seat bottom.

An examination of the data for the S,yD,E,V,; combination (table IV)
indicates that the primery effect of a change in either the flow-deflector
angle or the horizontal-surface incidence angle or both is a change in the
angle of attack for trim. When comparisons are made at trim angle of
attack, the lowest drag coefficient is exliibited by the combination having
a flow-deflector angle of =-32° and an incidence angle of -17°. Data for
this combination were selected for comparison with similar data for the
basic 8,3 combination in figure 7, At the angle of attack for trim,
the modified combination has appreclably greater longitudinal stability
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end a more positive 1ift thHan does the basic 8,1 combination at—the

same angle of attack wlth, however, a small increase in drag. Examination e
of the lateral-directional characteristics at 28° angle of attack (near.

trim angle of attack) presented in figure T(b) indicates the modified

comblnation to have substential directional stsbility and small adverse

dihedral effect. ' '

Sled-Type Upward Ejected Pllot-Seat Combinations

The effects of adding extensible booms to the sled-type basic Sy
combination are shown in figure 8. At trim angle of attack, substantizl
longitudinal stability and 1ift with a small increase in drag are devel-
oped by the modified combination at the three test Mach numbers., The
directional stgbility of the basic combination is substantlally increassed
by the addition of the booms =slthough the modified combinatlon is slightly
unstable atsldeslip angles less than 4° at 0.60 Mach number (fig. 8(b)).
It 1s observed that positive dihedral effect is provided throughout the - o
Mach nunber range by both the basic and modified combinations. -

The basic B, combination was alsc tested with somewhat shorter N
booms equipped with fins (S B.F, and SsBoF,). An examination of the tab-
ular date (tables VII and VIII) indicates that the boom-fin arrangements
provided longitudinal stabllity but with a falrly large varlation with L
Mach number of the angle of attack for trim. Directional stability is
also provided; however, adverse dlhedral effect is apparent for both
finned combinations, particularly for the combination having a fin
sweepback of 45° (8 B.F,).

Downward Ejected Pilot-Seat Combinations

The baslc 8Sg combinatlion was modified by the addition, in order,
of the flow deflector D,, the vertical surface Vo, and, lastly, the
horizontal surfaces H; and H;. The aerodynamic dats for the four com- T
binations are presented in tables IX through XII. An examination of the
data contained in tables IX and X to determine the effect of the addition _
of the flow deflector tc the basic seat combination indicates that at .-
angles of attack near 0°, the flow deflector provided a substantial .
decrease in drag for the hasic seat, This is 1llustrated in figure 9
where the variations with Mach number cf the drag coefficlents of the )
S and Sa3D, combinations are compared for 0° angle of attack, At 1,LkO
Mach number, the drag Of the §SzD, combination is seen to be about
31 percent less than that of the baslc S5 combination.

A comparlson of the aerodynamic characterlstics of the baslc Sg _ g
combination with those of the modified combination SzDH-H;V, 1s pre- :
sented in figure 10. It is noted that the modified configuration provides
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longitudinal stabllity at trim angle of attack at 0.60 and 1.00 Mach
number but not at 1,40 Mach number. In fact, at 1.40 Mach number the
modified model falls Jjust short of providing trim in the angle range
tested. Furthermore, the range of angles of attack for which stability
does occur, although out of trim, is small (particularly at 0.60 Mach
number) in comparison to the previously discussed modified 51 and Sy
combinations, Since the S, and Sz combinations are basically similar,
it seems reasonable to believe that a horizontal surface similar to that
employed on the S, combination could provide longitudinal stabllity for
the 53 combination. It ls observed that at or near its trim angle of
attack, the SzDHHLV, combination provided an increase in 1ift and a
small decrease in drag compared to the basic Sz combination., The
decrease in drag is attributed to the favorable effect of the flow
deflector.

An exsmingtion of the lateral-directional characteristics in
figure 10(b) indicates the SgyD H H,V, combination to have some direc-
tional stability at O° sideslip angle but also to have adverse dihedral
effect for the three test Mach numbers.

Ames Aeronautical Laboratory
National Advisory Committee for Aeronautics
Moffett Field, Calif., May 2, 1958
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TABLE I.- AERODYNAMIC DATA FOR THE S,
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COMBINATION, M = 0,95

X, B
deg deé CL, Cp Cm €1 Cy Cn
-8.2|0 -0.243 11,138 } 0.037} -0.008 | -0.007 | -0.003
~h.210 -.26]1.081| .028}{ -.002 .037) -.010
-.1l}o -.267|1.048} .025} -.006 012 ] -,005
3.9}l0 -.281}1,030| .018| =~.0L0} =-.00L .002
7.9} 0 -.299| 1,004 .005{ -.011 .005 .009
7.810 -.313} 1,009 000} -.015 L.005 | -,002
11,810 -.3161 946t -.00L| -.013) -.015 .010
15.9{0 -.276| .882]-.008] -.015 L011 .006
19.9{ 0 -.206f .841]-,019] -.010 .018 .011
2h0lo0 -,138] .833}-.03L} -.004 LOL7 .0l2
23.910 -.143| .819}-.018| -.009 .016 .000
28.0] 0 -.090| .8291-.017} -.005 .02k | -.001
32.010 -,0501 .84k {-,018; ~-.005 .025 .01
3%.1{0 -.019| .8hel-,0081 ~.005 .022 .005
ko210 L0161 .859 | -.006] -,004 021 .00k
~8.2{40} -,246]1,236] ,0b0] -.003]| -.051}| -.009
42140} -.260]1.086| .030| -.,001] -.049| -.,007
-.2|4h0| -.270j1,049] .026] -,004] -,06L| -.001
3.9]4.0| -.279f1.022} .016| -.00k] -.057| -.00L
7.9{4,0] -.2901 .991| .002 .000} -,054 .003
7.813.8] -.29911.007 000t -.001} -.032| -.007
11.8)3.8) -.297] .941}-,007} -,002] -,046 .005
15.9}3.8| -.269| .892{-.01k] -,001] -.083 .013
19.9{ 3.8 -.199| .848 | -.022 L0051 -.11h4 .007
2k,073.81 -.140] .839]-.031 009 ] -.125 .00k4
23.9]3.4] -.145] .837|-.025 004 | -.112 003
28.0{3.Ly -.095} .837{ -.018 .008 | -.092] -,002
32.01 3.4} -.049} .B43{ -.026 .010| ~,07L] =-.011
36.1)3.4) -.013} .845] -.017 .012) -,066 ] -.010
yo.21 3.4 026 | .845 1 -.013 01} =073 -.005
-8.2{8.0} «.220{1.,122 035} -.001} -.143} -.015
-k 2{8.0} -.236)1.072{ ,03L} -.,003] -.153{ =-.010
-,118.01 -.24%1]1.043} 026} -.000] -.152} =-.008
3.9/8.0{ -.251{1,028] .OLT 0051 -.157T( -.008
7.9]18.0f -.267]1.004] .005 ,009| -,162{ -,008
7.9 7.71 -.276} 1,012 Qo2 008§ -.130] -.012
1194 7.7} ~.2761 .947 ] -.007 L0100} ~.111] -.011
6.0 7.7 ~-.262] .895|-.009 007} -.161 .001
20,0} 7.8| -.200{ .86k | -.020 013} -.226 .003
24,17 7.8] -.146| .854 | -.021 017 -.258 .004
24.216.91 -.158{ .85L{-.022 015§ -.209.{ -,036
28.216.9f -.106| .856}| -.019 019} -.224 | -.007
32.216.91 -.062| .855] -.031 o2k ] -.196 | -.012
36.316.9] -.020f .849{-,016 026 -,196 | ~.016
40.41 6.9 021} .85% | -.008 L0261 -.200) -.011

L
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TABLE II.- AERODYNAMIC DATA FOR THE S,5D;H,V; COMBINATION, M = 0.95

Be
B
[ XY
&
g
g
I
<
13

-8.3]0 -0.378 {1.341 { 0.127 | 0.000| 0.033 | ~0.01%
L.210 -.387 {1.264k | .106 | ~.00L o) -.018
-.210 -.408 |1.181} .095{ .00rL} .obk} -.020
3.9}0 -2 |1.100f .112)-.003f .035}{ -.009
7.910 - 955 .1k} .003] .058 001
7.810 -.3% 1} .955] .121}-.002} .059| -.007
11.9}0 -.285} .830 120§ -.006] .060) -.016
16.0}0 -129) .8} .067{~.003] .06L| -.0LT
20.1}0 -.028 .7881 .02h|-.002} .05 | -.01k
2k.1 10 o5t} .858|-.015| .o00} .064| -.009
2h,010 ors| .884k|-.021{ .001} .054} -.01k
28.110 JAsk | .909 | -.030 ) -,002] .ok2} -.005
32.2]0 2284 .930| -.032)-.005] .035 .00L
3%.310 2821 .95} -.037} -.005 o1 .011
40.310 .347}11.019 ¢ -.038 | -.003 028 007
-8.3t4k.0] -.391}1.376} .13%| .029} -.130| -.009
-h.2{h,0f -.bo7}2.318} .125} .030} -.147| -.00%
-21h1} -436{21.226] .109} .027} -.195 .010
3.814%.1} -.439 1,123} .103] .033} -.203 .009
T7.9{4.11 -7 jr.007) .139] .0281} -.274 .022
7.813.91 -.387{1.019| .109| .027} -.268 LOLT
11.9]3.9) -.263} .910} .103{ .019] -.31k .023
16.0]3.9{ -.162| .8%6| .0o73{ .015| -.30%9 .0L8
20.1{3.9¢1 -.063| .87+ .038] .o17| -.278 .020
2h,1 } 3.9 0251 .905) .009| .025; -.291 .028
24,01 3.5 .0L6 923 | -.00k | 022 -.29% .029
28.1 ] 3.5 2t 9321 -.015 .oek| -.276 .030
32,2 ] 3.5 .203 964 | -.030 | .030] -.281 .022
36.3|3.5 .258 -.023| .028{ -.288 025
4.4 § 3.5 .322 {1.049 | -.026 | .025| -.289 030
-8.318.1{ -.37611.380| .147| .ok2| -.39k 016
=b,218.1] -.40611.309{ .12T{ .050| -.h02 015
-.218.2( -.4k1 312,208} .117| .O043| -.456 o027
3.8(8.2¢1 -.431 {2.135} .107] .0k9} -.456 020
7.918.2| -.344 {1,050 .104| .050| -.480 028
7.917.9} -.341|1.081| .086| .05L{ -.,LT6 .017
12.07.9} -.285| .998} .095} .039] -.546 038
6.1 |T7.9] -.233 | .960 0751 .029| -.555 052
20.117.91 -.127{ .977 ok3 | .029} -.603 061
2b.217.9% -.031{ .989 ol2| .052{ -.582 o7
2k, 2{7.1] -.0331{1.008 013§ .049| ~.596 038
28.3| 7.1 .061 j1.,004 } =011 § .053| -.604 oko
32.4 7.1 139 11.006 | -,023 | .055] -.607 032
%.517.1 A2 {1,029} -.002] .0k8] -.595 025
k0.5 7.0 .290 {1.055 | -.025] .03 | -.581 035
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TABLE IT -~ AERODYNAMIC DATA FOR THE S,gD,H,V, COMBINATION, M = 0.95 -

Concluded
a, B
deg | deg CL Cp Cn Cy Cy Cn
5 =50, 1 = -16°
-8.3| 0 }| -0.523 |1.226 {0,201} 0.000] 0.0kk | -0.010
421 0 -.51711.,136 | .189] -.001] .o40| -.013
-.2] 0 -.505 1,078 .130! ~.005| .037| =-.010
3.8] 0 -.511 {1,063 .108} =-.001]| .029| -.006
7.91 © -85 11,030 .08k 002t .039} -.008
77| 0 -.b7311.053| .088 001 .08 -.015
11.8| o -Mst 997} .o0T0 005 .063] -.018
1591 0 -.338 | .964| .057 .000] .065| -.019
20.0}f O -.212 | .959} .034| -,002]| .08 -.006
24,11 0 -.083} .95 .012] -.002| .08 -.OO0L
24,01 0O -.0h71 .952| ,010f -.00k| .036]| -.012
28.11 ¢ 018 11.008 | -.003| =-.004| .037| ~-.006
32.2] © 122 {1,029 | -.015| ~-.006} .o4B| -.00k
3%.3| © 248 11.035 | -.019]| -.006{ .okL .000
10.31 © .305]|1.068 | -.018] =-.003 035 005
8 = =320, 1 = 16°
-8.31 0 1-0.3621{1.3171{0,127! 0.008 1} 0.052} ~0.016
B - e -.345 [1.249 | .105 011 | .067| -.018
-21 0 -.3% 11.188 | .088 L006 | .okl| -.020
3.9] 0 - k26 12,155 .092] -.00k}f ,019]| -.015
791 0 -.470|1.109 .088 .000] .0kO| -.012
T.71 © -.4ks5 12,103 .08 -.0017 .O042| -.019
11,81 © -.430 31,050} .060}{ ~-.003| .okO| =~-.00C8
15,91 0 -.367) .995] .056] -.001| .052| -.012
20.0| O -.265| .8971 .063 002 .051) -.012.
25,1l o -.05%6t .809 | .053 03| .01 -.010
2k,0] © -.038 | .74 | .058 .003) .0ok9| -.0LL
28.1] o A6 .828( .ook 001 ,0321 -.005
32.2| o 292 889 | -.023] -.001] .01 =-.008
36.31 0 358 { .913|-.037 ,0021 .O48 | -,007
Lok} o .965 | -,0h0 L.005| .0kl -.002
8 =17, 1 = -312
-8.3] 0 | -0.446 | 1.495]|0.166 | -0.001] 0,028 | -0.016
-4.2] 0 - 450 P k2k | .1k7] ~-.004) .018} -.009
-.2] o -.b65 11,307 .138] -.o0k} .020( -.01k
3.8]1 0 -.500 |1.212 | .157| -.002| .035| -.0nk
T.91 © -.53 | 1.080} .181| -.002| .046{ ~.008
T.8¢ 0O -.508 | 1.084 AT -.005 .o -.011
11,91 0 -.hg | .9k3 | .183f -.009] .028| -.001
16.01 O -.2691 866 .126| -.009| .034] -.009
20.0}1 © -.195¢1 .852| .ot9| -.006( .036] -.005
2h,1{ © ~. 64t ,888| .058] -.00k]| .05L} -.009
24,01 © -.13% | .90h| .062| -.002} .036} -.009
28.0{ © -.063| .915| .052| -.003§ .033} -.007
32,1} 0O 061 .895| .028| -.003| .032 .00L
3%.2] 0 21651 917 .07 -.002| .018 oLk
k0.3 © 273 948 | -.002] -.,002] .03L .007
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TABLE III.- AERODYNAMIC DATA FOR THE 8., COMBINATION

<y B,
deg | deg CL Cp Cm Cy Cy Cn
M = 0.80
13.9 ¢ -0.256{ 0.810 { -0.01k4 { -0.010 | 0,006 | 0.006
15.9] 0 -.208) .78 -.023| -.006| .012| .010
18.9] 0 -.225] .733] -.039| -.005} .013| .013
21.9]1 0 -.232] 677} -.Ob9} -,002} .023} .009
23.9| o -.210f .635{ -.0k9} -.001| .022| .005
23.9]1 0 -.223] .632]| -.043] -.003} .020} -.00L
27.9] 0 -.153] .601| ~-.033 L0000 .034 1 -.004
32.0{ 0 -.0811 .590{ -.0L3 000! .037{ -.003
36.0] 0 -,033] .88 -.02T{ -.00L{ .030} .000
40,11 0 000t 5961 -.0a1 ) -.002] .06} -.003
13.9] 3.81 -.238} .7% | -.016 | -.002}-~.068] .00%L
15,91 3.8 -.24| .62} -.031 L0021 -.0761 .001
18.9] 3.81 -.2hk9| .690] ~.0k6 .005| ~-.098 ] .001
21,91 3.8| -.221| .6hg] -.050 .004 | ~,103 | -.005
23.91 3.8 -.200] .631} -.053 .003 | ~.083 | -.008
23.91 3.4 | -,227] .639] -.0k5 .005] ~.093]| .001
27.91 3.k | -.159] .6L7| -.043 .006 | -.070| -.001
32,0] 3.4§ -.090Lf .611{ -.0hO .008 | ~.06L | -.002
36.0} 3.61 -.035} 596 | -.02% L0111 -.054 1 -.001
40,11 3.4 .007| .600 | -.015 ,013 | -.0%1 | -.011
16,01 7.7| -.289}| .777 | -.033 0171l -.151 | -.011
22,01 7.8 -.244| .683 ] -.ouL 016 | -.200 | -.008
24,0} 7.8 ~.2151 .66k | -.0m1 015 | -.205 | -, 00k
2h.,116.9| ~.245| .662| -.03k 013§ -.197 | ~.010
28.1{ 6.9 ~.L72| .632| -.038 018 | -.178 | -.011
40,3] 6.9 L0061 .601| -.015 .029 ] -.157 | -.026
M= 0.95

13.8}| 0 -0.31G ] 0.946 | -0.015 | -0.013 | 0.005 | 0.009
15.9] 0 -.270{ ,906 | -.005{| -.,011] .012} .011
18.910 -.282] .854 | -.011| -.009 019 ] .003
21,94 0 -.299}| .785| -.033 | -.006 017 | .007
23.91{ 0 -.276] .77l -.030 1 -.005} . .00L
23.81 0 -.206| .139 | -.025} -.,008| .0LT| .0OQO
27.91 0 -.214) 696 ] -.024 | -,006] .028 1 -.005
32.01 0 -.132}1 .691| -.02% | -.006} .035[ -.006
36.01 0 -.07T7T| .76} -.0i5 | -.006 o34 } -.002
ko.1j 0 -.0k2} 706 | -.004 | ~,005 033 | .000
13.81 3.8} -.305] .925| -.016} -.00L|-.076] .001L
15.81 3.8 -.32h 895 | ~-.023 .000 | -.08L .000
18.8{ 3.8} -.349] .835| -.028 002 | -.105 | ~.004
21.9| 3.8} -.310| .782| -.02%6 ,003 | -,111 | ~.00k
23.913.8| -.219| .76 ]| -.037 .00k | -.105 | ~.007
23.8] 3.4 | ~-.302) .7é4 | -.031 .002 | -.095 | ~.003
27.90 3.4} -.2211 .699 | -.029 .005 | -.083] .000
32,0f 3.4 | -.1k0| .697| -.025 .00T7 | -.072 | ~.003
36.0) 3.4 ] -.080} .704%] -.015 .010 | -.066 | ~.008
ko.1) 3.4} -.037] .70L .001- .012 | -.067 | ~.008
15,91 7.8 ~-. 919 | -.022 L0171} -.181 ] ~.008
22,0{7.8] -.330{ .806 | -.020 L0161 -.219 | -.012
2h,0| 7.8} -.204} .788 | -.027 017 | -.225 | -,009
24.0} 6.9 -.3201 .78 | -.027 .013 ] -.213} -.007
28,1} 6.9 -.2361 .736| -.020 017| -.212] -.005
4o.3] 6.9 ~.038} .70 .000 028 -.191} -.021
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TABLE ITT,- AERODYNAMIC DATA FOR THE S,;, COMBINATION - Concluded

o |asel U Cp | Cnm & ¢y |
M=1.35

13.8 {0 -0.327] 1,105 | -0.002 | -0.007 | 0.008 { 0.001
15.810 -.307| 1.068} -.008] -.006] .00k| .oOh
18.9]0 -.276| 1,027 -,006{ -.005} .000{ .00k
21,30 -.237f .978| -.023| -.c04| .o02| .oo%
2k,0(0 -.217y .952| -.028] -.003| .002% .006
23.8]0 -.2291 .93 | -.025| -.008][-~.004] .003
27.9l0 -.188| .906 ] -.,026] -.007] .001] .002
32,0{0 -.1h0) .897] -.030| -.005{ .o0l2{ -.005
36.1{0 -.085{ .893| -.029{ -.003| .013] -.002
ho1io -.037{ .890| -.029} -.003} .013{ .00L
13.8 /3.8 =-.320}1,103| -,011| -.004 | -.208| -.002
15.8 3.8 -.306 1.069| =-.011) -.,00k | -.120] -.00k
18.9 3.9 =-.273{ 1.017| -.017| =~.00k{-,137{ .003
21.9}43.9] -.244] .975] -.017{ -.003]-.1%0] .008
24,0(3.8}) -.2221 .959| -.023 0001 -,136] .01
23.8 3.4 | -.2337{ .9k5| -.026{ -.003|-.116{ .013
27.913.4{ -.193] .912| -.022 001 | -.11k§ ,016
32,013.4b| -.133} .890{ -.036 006 | -.095 009
3%.1)3.k) -.081] .881] -.033 008 | ~.10k 016
40,2 13.4f -.038]| .887( ~-.029 010} -.106 019
15.917.8{ ~-.304| 1.08% | -.008 009 | -.246 | -.005
22.0]7.8} -.255] .986| -.007 010 | -.270 | .002
24,117.8( ~.233} .97 | -.013 013 | -.272| .003
2k,016.9] -.250) .955| -.01l6 011 | ~. 240 | -.006
28.1 6.9 -.204| ,922{ -.017 o1k | ~.239 | -.00k
40.316.9| -.046 8871 -.023 023 | ~.238 | -.002
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TABLE IV.- AERODYNAMTC DATA FOR THE S;pD,H;V, COMBINATION

@, B
deg | deg C1, %)) Cm C1 Cy Cn

5 =-17°, 1 = -17°, M = 0.8
13.910 -0.%508 | 0.673 ] 0.071 | -0.008 | 0.070 | ~0.020
17.9]0 -.280] .676 o2k | -.010! .0551 -.014
22.0]0 ~.183| .69%6}-,012] -.012] .05T] -.009
2k.0]0 ~.123[ .715{-.039{ -.012} .055! -.010
23.9}0 ~. 142 | .688|-.007) -.011] .050| -.013
28.010 ~.011} .711l{-.037] -.012| .o29 .00L
32,110 0951 .7TA5}-.037| -.000} .038 .003
17.913.91 -.292} .735 037 017} -.215 .015
22,0]13.9] -.195] .7h5 | ,001 .018 | -.206 .002
24,013.9) -.,1k0 | .Th1]-.016 016 | -.215 .000
18.0}7.9| -.318| .837! .030 .032 | -,183 .020
22,117.9} -.214| .815} .o002 L0kl | -,.1483 .0L3
2h,17.9| -.157| .815]|-.016 .05L | - 188 .001

& =2 -17°, 1 = -17°, M = 0.95
13.810 -0.459 | 0.800 | ¢.103 | -0,008 | 0.071 | -0.022
17.910 -.306 1 .790| .o45| -,008) .051{ -.013
22,010 -.209} .809) .001L] -.011§) ,064 )| -.010
24,00 -.A57( .834}-~.0201 -.010} .06k| -.008
23.910 -.175 .808 | ~.007T | -.010 L0511 -.013
28.0]0 -.050 | .82%|-~.026] -,011| .039] -.012
32,110 075 .818 j~.030| -.009] .oks5 .001
17.913.91 -.317] .876] .054 .010 | -.281 .033
22,013.9} ~-.240| .868 | .026 015 | -.265 .019
24,0{3.9} -.18%| .870] .002 015 | -.277 .015
18.017.91 -.358| .97 | .058 .021 | -.588 .052
22,117.91 ~-.273| .963| .025 .041 | -.577 .ok
24,1 17.91 -.235| .559 | .009 .051 | -.56T .029

& = -17°, 1 = -17°%, M = 1.3
13.910 -0.370 ] 0.936 ] 0.147 | -0.009 | 0.027 | -0.015
18.0{0 -.218{ .91% | .073} ~.022] .014k ] -.007
22.0{0 -1451 ,931 ] .0lk| -.0061 .021| -.006
2k, 010 - 1461 ,951} .01k{ -.003}] .030| -.003
23.910 -.As54 { 9471 .o17f -.006] .019| -.008
28,010 =111 .999 ) .010) -.006{ .16 -.o0h
32.110 -.01h 1,006 |-.011} -.00T] .016| -.00L
18.0(3.9] -.236| .96} .07k .006 | -, 26k .038
22.0{3.9| -.175] .9%69 | .026 .009 | -.256 .028
24.013.9] -.272| .987| .025 .00T | ~.252 .029
18.0|7.9(| -.278 |1.05%6 | .OTh .020 | -.561 .073
22,1]7.9] -.216 {1.053| .036 .038 | -~.52k .058
2k.1}17.9| -.197]1.0k7) .029 .01 § -,507 .059

13
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TABLE IV,- AERODYNAMIC DATA FOR THE S,pD,H,V,  COMBINATION - Comtinued

i o o G Cy | Cn

o

RS
&

(1]

% = -320, 1 = =179, M = 0.80

23,910 -0.221 | 0,644 | 0.057 | -0.001 | 0,055 | -0.013
28,010 026} ,609| .013} ~-.003| .O4L} -.,01%
32,110 AT7 | 6594 -.027 ) -,0031 .o49 | -.012
3%.2]0 266 | 6961 -.037 .000| .058 | -.010
23.913.5} -.211} .70k| .okt L015 | -.256 .027
28.0/3.51 -.005| .678| .007 L0151 -2k .030
32.1{3.5 L1k0 | 694 -.015 .02 | -.210 Noilys
36.213.5 248 1 724t -.027 .031 | -.226 .016
28.2 (7.0 -,070| .Ths] .007 LO45 | -.51L .039
5= -32°%, 1 = -17% M= 0.95
23.910 -0.249 [0.775 | 0.067 | ~0.002 | 0,052 | -0.012
28.0]0 .00k .75 .013| -.,001] .okbh| -.OLk
32.210 159 765 ~.022 | -.002} .043| -.011
36.2]0 251 .79 ] -.028 001 | .05k | ~.009
23.9}3.5| -.232| .818! .058 ,012 | -,306 .038
28.0§3.5] -.032| .787} .020 .012 | -.281 LobT
32.11}3.5 Jik | 7871 .000 .02 | -.250 .028
36.2{3.5 229 | .819! -.013 .030 | -.266 025
28.2 (7.0 -.124%| .87k{ .039 045 | -

5ok | .059

5 = 329, 3 = 27°, M = 1.35

23.9 10 -0,220 | 0.888{ 0.092 { -0.003 | 0.008 | -0.002
28.1 10 -.048 | .835| .057 001 ] .005 ] -.002
32.210 120 .861) .013 .002 | .003 .002
3%.310 220 | .9181] -.001 007 .003] -.001
23.913.5| -.224} .893| .o94 .011 | ~,290 048
28.013.5{ -.067 .B67] .062 012 | -.266 .052
32.213.5 092 { .862) .022 .024 | -.253 .0hs
36.3]3.5 206 | .912| .006 .028 | ~.234 .035
28.217.0{ -.100| .okk| .055 .06 | -.561 L062
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TABLE IV.- AERODYNAMTC DATA FOR THE S,,D,H,V, COMBINATION - Concluded

a g8
de; deé CL Cp Cm C1 Cy Cn
5 =5 1 =-16° M =0.80
15.9f O {-0.346} 0.851] 0.0k5! 0.000{ 0.060} -0.011
19.9f O -.3631 .831] .022| -.007| .058} -.011
2k,0] o -.273| .81k} .009} -.008) .052] -.007
23.9] © -.2291 .785{ .01r| -.008] ,038{ -.014
28.0{ © -4k f 787! .006] -.007{ .034%{ -.
32.11 O 027 JTT7| ~-.025) -.,004} ,030| -.001
3%.1| © A3kt 798¢t 019§ -.002] .037 .001
8 =59 1 = -16°% M =0.95 _
15.8] 0 |-0.48310.992} 0.05L] 0.000] 0,0511 -0.017
19.81 © -.bB43§ .96T7{ .036] -.006| .0kg| -.013
23.9{ O -.361| .9h3| .031{ -.007| .ok7| -.009
23.8] 0 -.320{ .913{ .020( -.008( .027! -.006
27.9] 0 -.215) .g25| .018] -.008| .028 .003
32,01 © -.o7h{ .obk7l -.006] -.00L] .031L .002
36.21 0 Q07| 917t -.026] -.002| 034 .005
8 =259 1 =-16° M =1.35
15.8] O [-0.39%6]|1.208] 0.056| ©0.000( 0.01T7| -0.008
19.91 © -.3551 1,159} .054} -,001| .016} -.00%
2k.07 0 -.2681} 1.131} .023{ -.003| .016| -.002
23.81 © -.2681]1.150| .02%| -.009] .,00L| -.001
27.9%1 0 -.170{ 1.125| -.003| -.005| .009 .000
32.1f © -.059 1,143} -,026| -.003}1 .01i3 .006
3%6.2]1 o .053] 1.1551 -.030 001} .00k .007
§ =-17°, 1 = -31°%, M = 0.80
28.0f 0 }-0.189) 0.731} 0.029| -0.004{ 0.034 | -0.00%
32.0] © -.052| .726| .00h| -.001| .035 .006
36.1] © 0691 .34} .009 L0011} .030 .01l
ho,2j O .1861 .193| .008 0031 .053 .011
8 =-17% 1 =-319, M =0.95
27.9) 0 |-0.2k3] 0.852| 0.049} -0.002} 0.037| -0.0053
32,0} 0 -.088] .828( .018| -.001] .0hkO .002
¥%.1|] o 043} .837] .013 .001] .038 .010
40,21 © kot 1.0121 -.007 L0021 .047 .009
5 =179 1 = <31°, M=1.35
27.9] 0 }-0.279! 0.998] 0.075| -0.002} 0.020 | -0.008
32.0{ © -.1631 .9951 .06} -,001} .020| -.003
3%.1}1 © -,016} .997| .018 000 ,021| -,001
k0.3] © JA12] 1.015( .011 005 022 .005




16

NACA RM ASBEQ2

TABLE V.- AERODYNAMIC DATA FOR THE S, COMBINATION

oLy B,
deg | deg CL Cp Cm C Cy Cn
M = 0,60
-6.1] © ~-0.164 ] 0,440 0.078 { 0.000 ] 0.000{ 0.006
-2,06{ © -.112¢ .w45{ 092 .000{ .003| .003
2.1] o -,059] .41} .107! .000 o12]| .00k
6.2] o L007] .489% .123f .000] -.001| .005
10.3| © .072] .s21} ,133| .004k| .007| .008
.4l o k2] ,363) .14k} ,010] ,016| .0l1
18.5( © 20kt .605| 1451 .o12] .oik| .009
226 © 269 659} .137}| .012 015 .005
-6.0{ 3.91 -.05L| .509| .ot2} .015} -.030| .0%2
2.1{ 4.2} -,031| .487) .108|-.008] -.18k| -.0LT
10.3{ 4.2 O7L| .537| .134 | -.026] -.204{ -,044
18.5} k.2 216} .627{ .15L|-.027| -.207| -.0k2
6.0 8.1y -.003] .58} ,075| .008| -.1k6| .o11
2.2} 8.0 Okl 5961 L0991 .oui| -.079] .030
10.4} 8.0 A58 | 649) .138] 000 -.069] .009
8.6} 8.2 2621 .7t0k| .159 | -.054) -.229] -.050
6.0} 12.2} -,002{ .597] .076] .003| -.254{ .012
2,2} 12,1 ookl ,650] ,002] .000] ~.1L48 Q07
10.5} 12.1 220} .708| .130{-.024| -.143} -.022
18.7f 12.2 .363 119 158 [ -,076] -.308 ¢ -.067
M =0.,95
5. 7| © 0.026 1 0.798 | 0.140 [ 0.004 | 0.019| 0.007
-1.6{ © =157 .777| .18 | .o002{ .0w0{ .006
2,3] o -2k : 799 .175| .o02| .o13| .006
6.5 0 -.073} .820] .191| .003| .015| .00k
10,7} © -,016} .834| .199| .c02{ .01k| .OOL
k.9 © 0754 .886| .201| .007 000 Qoo
19.1 .1 A6 936 | .189 007| -.052] -.009
23,4 .2 .3011 1,018| .178 001{ -.073] -.020
-5.81 4.3 L0251 .788| .140 | -.007{ -.16L4| -.038
2,3} 4.k ok} .803) .17k ] -.021] -.2281 -.037
10.8f 4.3 .okgt .883( .201(-.023{ -.158{ -.02T7
19.2§ 4.1 211} .973| .80 -.025] -,119} -.022
-5.8] 8.2 .0331 .799| .l11 000 -.,1461 .01l
2.4| 8.2] -.003| .854| .14T7|-.00T{ -.139] -.001
10.8] 8.1 075 .878] .165| -.007| -.131 005
19.3] 8.3 276 1.008 .185 | ~.0bk]| -,248 ] -.025
6,01 12.4¢ -,081 .,828] .116]~.007T{ -.237} -.025
2.5{ 12.4 .0521 .881| .ik2|-.018| -.234] -.029
11.19 12.7 2h3] .99k | .184 | -.073] -.420| -.082
19,5] 12.5 347 1.049] L191[ -.0T73] -.420] -.056
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TABLE V.- AERODYNAMIC DATA FOR THE S, COMBINATION

- Concluded

o
deg d.’:; CL o} G| O Cy | Cn
M=1.35

-5.7T{ O -0.0361.062} 0.194 | 0.000 { 0.001}{ 0.005
-1.5} 0 0221 1,081f .202| .003} .015! .00k
2.7 © 079 1.1210§ .208§ .ook{ .015{ .003
6.91 0 AW6{ 1,164 .210f .ooh] .009| .002
11.1} © 2184 1.213| .205f .006{ .015| .o02
15,31 © 29114 1.277| .193| .oo7] .007| .003
19.51 o .370}1.336}t .179} .009 ) -.002{ .002
23.6| © .353} 1.362| .146 009 | -.010{ .000
-5.7} 4.b}t -,027] 1.066] .189|-.016}| -.2u8} -.019
2.7 k.4 Jdoz2f 1,127f .212{-,0103 ] -.2k0| -.020
11.1f 4.3 2h21 1,221 .204 | -.008 | -.214 | -.020
19.6 4.3 .390} 1.345] .180}{-.,011{-.211{ -.020
-5.7| 8.8 .002} 1,068} .189}-.029{-.481} ~.051
2.8| 8.7 .1381 1.139| .207}-.029 | -.462} -,0k8
i1.2] 8.7 L2T6] 1.2h0F .20h | -.006 | -.452 ] -,04k
19.6} 8.5 Jholy 1,.3431 .180 | -.039 } -.k2k | -, 046
-5.7{ 13.0 o2} 1,087| .1811}-.0401} -.649] -.078
2,71 12.8 J6hi1,1k1 ) 197 | -.0uk4 | -.650) -.07k
11.01 12.8 298] 1.230| .197}-.050{ -.649| -.073
19.3} 12.6 L4211 1,342 178 4 -. -.628 | -.068

N
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TABLE VI,- AERODYNAMIC DATA FOR THE SoB, COMBINATION
Xy Bs
deg | aes L Cp Cm € Cy Cn
M = 0.60
6.1] o -0,173 ] 0.436 [ 0,089 | -0,002 | 0,002 } 0.002
-2,01° 0 -, 101} 45| .082{ -.00L} -.002{ .00L
2,11 0 -.024 | 470 .O075 .000 L0021 .003
6.2 O L0571 4991 .oTh .001 .00k | ook
10.3] © A6 1 5L (066 003} -,005} .006
Wk o 235 600} .053 .010 017 | .009
18.4{ © .331 1] .661] .003 .012 016 | .00
20.5]| © .393] .702| -.03L .013 L0221 .00k
24,51 © 499 790 | .10k .009 .02k | 000
18.4] 4.2 .351] .672{ -.002}! -.005] ~.239] -.008
1k 4| 8.0 301 .7i8] .030 015 -.134 .055
18.51 8.2 o8} .75L1-.008f -.020} -~.308§ .0np7
20.5] 8.1 A6l 796§ -.038] -.020| ~,306{ .oeu
22.5| 8.1 .508 | .841 )} -.077 L0001 ~.392| .078
18.6 12.2 A2 82k -,0221 -.028| ~.k23| .037
M = 0.95
-5.7] © 0.0151 0,790} 0.152] 0.003} 0.019]| 0.006
-1,9] © =197 .781! 167 .002 LOLT| .003
2.21 © - A6 791} .157 .0o02 0121 .005
6.4y 0 -.06L| .815] .1Lk .002 L0L7 Q02
10.6| © 0341 .855) .13 L0012 .016 | -.001
k.81 © .128] .8%8; .107 .00k .006] -.001
18.9 .1 257 9Tk | .06 .007]| ~.032| ~.005
21.0 .1 .3341 1,020 ook .008{ =~.067{ -.010
25,1 .2 A90 ) 1,124} -,077 000 ~. 067 ~.024
18.9{ k.1 2941 1,008 .026| -.018] -~.115{ -.00%
14,91 8.3 2751 1.002( .076] -.028] ~.271 Q12
19.1{ 8.2 L3761 1,067t .024h{ -.023) -.281 025
21,1 8.2 L4291 1,082 -.002} -.015] -~.295] .038
23.2{| 8.2 505 1,182 -, 0451 ~.015] -.303]| .039
19.1) 12.4 A31)1,095) 012 -,025| -.478| .0koO
M=1.35
-5.7] o -0.0481 1,063} 0.205} 0.001}{ 0.001} 0.005
-1.5] 0 .021} 1,082} .199 .003 0161 .005
2.7] © .09k} 1,123} .185 .00k L0181 .003
6.81 © A791 1,175 162 .00k .00T} .00L
11.1} 0 2691 1,237 .145 .006 L0131} .001
i7.2] © A3t 1,350 032 .009 0051 002
19.3{ 0O A9g) 1.k02) -.008 .009 002} .00L
21.3] © L5561 1454 -,051 .0oT .001 | -.002
25.4ht 0 .685{ 1,51} -,166 009 ~.003]| -.003
19.31 k.2 5261 1,413} -.005 .005| -~.237{ .01t
15.2} 8.5 4591 1.3341 .038 000} ~.505) .036
19.3{ 8.5 L5611 1,407t -.028 .003| ~.493] .ok2
21,37 8.4 6131 1.454 | -.07T7 L0011 ~.450} .ouhl
23.31 8.% 670t 1,510 | -.137 002} ~.480f .OLL
15,21 12.6 5861 1.2} -.0ok7] -.,008] ~.7331 .06L
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TABLE VII.- AERODYNAMIC DATA FOR THE SgBoF; COMBINATION

dz'; 52; L Cp Cn Cy Cy Cn
M = 0.60
6,01 0 -0.190}{ 0.450 ]| 0.129 { -0.00L | 0.005 | -0.002
-2.0f 0 -.093¢1 .b5T) 01| -.001} -.003} -.001
2,0] © 010 k79| 006} -.001f .006 .000
6.11 © 120§ 5161 -.054 0001 .009 .002
10.1}] © .217) .566} -.087 .002| .011 .005
k.2 o .309| .6281 -.110 00T 027 .008
20.3{ O A51 ] .T31} -.187 .0081 .031 .002
2k.3] © 5571 .82T7{ -.262 L0051 .025 .000
-5.91 3.9| -.077! .51k} .119 .028 | -.059 .10k
-2,0] 3.9| =-.020) .523| .070 .030 | -.085 .093
2,1f k.1 034 | ,5201 .007 .019 | -.22k .051
6.1 k.2 Jd12| .5251( -.046 .005| -.261 .016
-5.9! 7.9} -.01k{ ,585 150 036 | -.153 LAU6
-1.8 8.0 080 | .590| .111 0251 -.197 119
2.1 8.1 L0611 566 .009 041l | -.263 .095
6.21 8.0 .243] .6k | .000 .025 ] -.138 .08a
-5.9{12,0| -.005{ .631{ .1L43 036 | -.2h7 .159
-1.81{12,1 108 .630} .131 025 -.298 .119
2.2]12.0 136 658 .039 .0L8 | -.228 .130
6.2112,0 211} .689 | -.021 051 | -.226 .119
M =0.95
5.6 © ~0.002 | 0.794 { 0.188 | 0.003 | 0.019| 0.00L
-1.9] © -.1kg 7911 .156 .001}| .012 .001
2,11 © -.123 94§ .099 .00L} .01k 003
6.2| o .000 835} .015 L00L| 016 002
10,31 © .101 872 | -.029 .001] .018 .000
L.41 o .210 936 | -.075 .002] .013 000
20.6 .1 J151 1,067 -.184 006 | -.057 008
2h.7 .2 .568 | L.168 | -.266 .00k} -.0T1 015
21§ 4.3] -.078] .811 090 .0l2} -,253 Olily
6.3] 4.3 o5k 861 .035 .003 | -.227 023
10.3( 4.2 1591 .906{ -.036{ -.011] -.180
1k,51 k.2 BT 972} -.091} -.007] -.158] =-.002
2.31 8.1 030 .B66 100 L0191 -.196 o84
6.3| 8.1 091 .87 og2 .028 | -.180 080
10.3] 8.1 .188} .908 ] -,061 L0261 -,182 068
L6} 8.3 .36311.023} -.116| -.032} -.268} -.003
2.3} 12.2 0721 .8911f .092 .036 | -.315 .113
6.5]12.4 2221 .95 ) .035 .015] -.k10 Koyal
10.7| 12.6 .34811.031] -.030] -.01k4| -.485 .023
1%.81 12.5 Lhot 1,07k} -.205] -.025] -.478 .013
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TABIE VII.- AERODYNAMIC DATA FOR THE SSB,F, COMBINATION - Concluded

a B
deé deé cL Cp Cm Cy Cy Cn
M =1.35
-5.7] © -0,059] 1.067{ 0.232] 0.002] 0.000 | 0.006
~1.6f O L0311} 1,092} .180}f .o004| .016| .005
2.51 © A36) 1.1t .097| .002{ .020 | -.00L
6.61 O .2381 1,194 .032{ ,003} .010 ] .000
10.74 © L3421 1.255 ¢ -.022 ook| .019 | -.002
k8l 0 A70f 1.343¢ -.119) 0081 .009 4§ .006
20.91 © 6671 1,501 | -.2901 .008} .007| .0O1
23,91 0 L7961 1.629 -.418¢ .005] .006 | -.005.
2,51 k4.3 159 1.14%2| .09k} .018} -.270 | .052
6.61 k.2 L2531 1,194 | .okl 023} -.269 | .053
10.7] k.3 .3551 1.256 ] -.020 023f ~-.252 .039
14.8] .3 JLgol 11,3431 -.120 015| -.244 | .025
2,51 8.6 191 1,1k9t 096 017| -.520{ .067
6.6 8.6 .289f 1.21h{ .0Ok43 0281 -.537{ .OTT
10.8]| 8.5 .399] 1.269| -.025 035| -.534{ .081
1%.8! 8.5 Sh2] 1.354 1 -.108 020| -.518 | .05T
2.7} 12.8 213| 1.159 133} .o10| -.758 | .085
6.7{ 12.9 2981 1.202 079 0201 -.764 | .075
10.8} 12.9 434] 1.279 018 025| -.7801 .OT1
ik,9} 12,8 5h7] 1.353] -.119 021§ -.759 | .068
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TABLE VIIT.- AERODYNAMIC DATA FOR THE S B,F, COMBINATION

B, c c ¢ c
deg L D Cm 1 Y Cn

Ba

-0.184 | O, 4lik | 0.115 | ~0.00L | -0.002 | 0,001

UFEFEFFFOOPDHOOMFPOO

81| .612)-.0351 .o06! .o22} .o02

5?55?5&?5m§?5mm§§
SFH?P?FFFFOOOOOOO

2 087} .5231 .022| -.00L) ~.2581 .005

2 180} 565} -.002| ~.002| -.2hk| - 00k

2 275 6221 -.035( -.003{ -.249{ -.012

2 .394§ .691]-.085} -.00b| ~.250} -.016

1 2881 .682| .031 006 ~.170| .043

. 1 3631 .76 | -.016 007 ~.190} .0Lo

1 4Bo) 191 -.0851 -.00L| ~.293] .025

1 37} 7RO} 021 006 | ~.2u2] .0O48

. 2 7701 -.028 1 -.00T] ~.408 ] .03%
.2 sk | .836 | -.106 | -.023| ~.k3T o2h

= 0,65

2.31 o -0.111 { 0.810 { 0.146 | 0.003{ 0.010 | 0,007
6.3] 0 -.027{ .827 100 003 017 003
10.5{ o 069 | .857 060 .003 023 | ~.003
L6t 0 80 .oi7| 016 .00k 000 | ~.007
18.8 .1 315 | 1.002 ol .00k 1 ~,0301-.015
22.8 .2 1,089 1y 006 | ~.061 | ~.018
6.k | 4.3 o013} .851 111 ) -.002] -.221] .oAbk
10.6 | k.2 26 ] 8% 065 | -.004} -,1741 .00l
.71 4.2 231 | ,959 00T}l ~.006| ~.150 1} ~.00%
18.8 1 k4.1 351 11,029 ) -.063] -.011 ] -.122 005
10.541 8.1 15k | .B9T 035 0221 ~ATe 062
k.71 8.2 2n} .972 | -.012 .008 | ~.21k ok2
18.9| 8.3 hog [1.136 | -.067 | -.012 1 ~,204 021
23.0} 8.2 576 }1.176 } -.160 | -.009 ] -~,28k% 035
10.8 {12.6 36 {1,016 ) .ouh | ~,025| <. 469 008
1.9 112.5 hor t1,060{-.007] ~.020] -.473 020
19.0112.5 Sor i p-.0717) ~.009 1 -.493 037

26! 0 0.110 [ 1,133 {0,165 | 0.00k | 0,020 {0.002
6.81 0 .199 11.183 127 .005 ,009 001,
0.9} O .301 11.239 085 .008 ,016 002
15.0f O 26 11,323 § -.005 .008 L0111 000
19.1{ © .558 11.418 | -.1316 .008 ,010 | -.002
23.1] 0 687 11.531 | -.233 .00k ,007 | -.010
11.0] .3 .320 {1.249 | .086 .018 | -~.245 | .030
15.0 | L.3 52 11,328 | -.008 0101 ~.240 | .016
19.1 1 4.3 .585 (1.30 [ -.115 012} -,2381 .017
1.0} 8.5 .35 11.258 | .069 023 ] -.525 | .061
15.0} 8.5 .503 ] 1.340 | ~.0L1 011§ -.511 ) .okl
19.1{ 8.5 620 [ 1,429 | -,140 L,010 | ~.498 | .043
23.1] 8.5 .728 11.536 | ~.249 .018 { -.498 { .043
11.0{12.9 o2 (1,264 | L066 009 | -.770 | .0hg
15.1 | 12.8 512 | 1.3%1 | -.025 .008 1 -.7h7! .05L
1g.1}{12.7 .63711.433 ] -.150 .010| ~. 748 | .o72
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TABLE IX.- AERODYNAMIC DATA FOR THE S, COMBINATION
@y B,
aeg aeg CL Cp Cm C; Cy Cn
M = 0.60
-28.1 5] -0.167] 1.036 ] -0.032} -0,008 | -0,009 ] 0.000
2L .2 0 -.231i1,019| -.099] -.002 L0061 .00L
-20.1 0 -.2ho ) 1.008f -.068{ -.002| -.013] .004
~16.0 0 -.24k0} 946} -,066 .000 014 ] ~-.002
~12.0 o] -.249 ¢ .88k -.055 .002 006 005
-16.1 o -.262] .928} -.068 .000 .013] -.006
~12.1 0 -.271{ .870¢( -.0T1 .000 012 .00L
-8.0 o] -.227( .821] -.068 .001 L0021 -,007
~h.0 0 -.237¢{ .T72| -.0%1 002 -.005] .013
0 0 -.239! .7ho}] -.03% .000 013} ~.008
-.1 o ~224h} ,736] -.038 .000| -.015] .o02
3.9 0 -.199| .701| -.041| -.00k 002 .00k
7.9 0 -.2k6| 6681 -.027| -.010 017 011
12.0 0 -.072f .623{ -.020{ -.006 .00L] .016
16.0 o} -.053}{ .583{ -.,008] -.004] =~-,00L{ .00OT7
11.9 o) ~-.065( 596t -,011| -.003| -.002{ .003
16.0 o] -.0251 .579 ~-.010| ~-.001 .001{ .00k
20.0 Q LOLlht 546 -,008] -.00L ,002] .002
2k.0 o] .060| .533] -.002} -.002| -,002] .002
28.0 o) 112 .550 017 .000 .007| .002
o) 16,2} ~.331| .755| -.0ko 011 L4861 066
0 -12,1| -.286] .747{ -.035 L010 L350 .063
0 -8.0f =~.253| .749| -.036 .005 .210] .030
o =4,0) ~.247) ,7321 -,0k2 ,002 .1071 .002
0 o] -.235) .731| -.0ke ,000| -.030] -.009
M= 1.00
-28.2 0 -0.179{ 1.390} -0.05L{ 0.006{ 0.013[ 0.000
24,2 o] -.2861 1.35k | ~.0%6 .006 .033] .000
-20.1 a -.323] 1.315] -.0k3 .000 029} -.002
-16.1 0 -.3311 1.249} -.04k L0000 -,005{ .00k
-12.1 o} -.378] 1.208| -.037 .001 016§ .003
-16.2 o] =374 1.252] =-.050 .000 .001| .o06
~12,2 0 ~hag| 1.220| -.057 .005 oc2] .013
-8.2 0 -0} 1,184 -.036 001 -,007| .015
4.1 o] -.374f L.091| -.022 L0031 ~,011} 003
0 0 -.3611 1.039} -.004 .003] ~,003] .00k
-2 o] -.3821 1.049 .001| -.002| -.004k{ .000Q
3.8 o -.329] 1.004 L0151 ~-,003 .012| ,000
7.9 0 -.268} .952 024 | -,005 L009| .002
11.9 0 -.218) .910 .031| -.005 L006 | .008
16.0 0 -.166| .888 .036} -.003 .005] .009
11.9 0 .22t 905 .036 .000 L0091 -.001
15.9 0 -.152] .887 .035 .000 .008] -,001
20,0 0 -.07| .870 .038 .000 L0061 00k
2k.0 0 -.019; .861 .05 .001 L0081 .001
28.1 o] Lol .833 .060 000 L014}t -,002
o] -16.3] -,4kh} 1.070f( -.001 .013 .5581 .075
o] -12.2{ ~.418{ 1.068 .001 .00k L3771 069
0 -8.1| -.397{ 1.07% .00k .003 .231| .0k
o k.o -.385{ 1.078 .002 .003 JAd20f  ,02h
0 -1} =-.374| 1,049 .001 .003 .001] .000
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TABLE IX.- AERODYNAMIC DATA FOR THE S; COMBINATION - Concluded

@y B,
deg deg Cr, Cp Cm Ci Cy Cn
M =140
-28.1 0 -0.157| 1.584 | -0,009| 0.005 | 0.027 | 0.021
24,1 0 -.2001 1.556 | -.005| .003}| .024 010
~20.1 0 -.237} 1.493 000 002} .07 003
-16.0 0 -.287}1 L.470 ook 002 { .016 008
~12.0 0 -.315} 1.420 001 001 .022 005
-16.1 o] -.294 | 1,467 0001 .000} .018 000
~12.1 Q -.32711.425 | -.00k| .000| .020 001
-8.1 0 ~-.337} 1.35% 012 -.001 | .025 005
-k.0 0 -.32h{ 1.290 o24| .000| .01k 002
o] 0 -.303( 1.230 028} .000| .008| .000
-1 o] -.292| 1.2hk7 039{ -.001 | -,001} .000
3.9 0 -.2621] 1.180 ohg| .000} .006} -.001
7.9 0 -.225} 1.113 Okt -,001 | .003} .005
12.0 0 -.181| 1.043 o47| -.001 | .000| .009
16.0 o] -.129! ,999 o8} -.001t{ .002]| .009
1.9 o] -.181| 1.054 oug| .002§ .006|-.001
15.9 o] -.125] 1.02k 052] .002 | .009} -.002
20.0 a -.073} 1.006 050| .002{ .013 | -.002
2k .1 0 -.029} 1,003 059 .000 | .013| -.008
28.1 o) 019{ 1.007 oTs{ .000}| .010] -.010
0 -16.3| -.370}1.217 ok1] .035 T06 038
0 -12.2f -.345(1.222 oko| .02k | .531 035
0 -8.1} -.3281}1.228 ok3}| .018 | .345 02k
o 3,07 -.320}1.220 oLg 008 | .162 o1k
o] -.1] -.313}1.218 oL5 ook | -.00L 00k
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TABLE X,- AERODYNAMIC DATA FOR THE SSD2 COMBINATION
o B
aeé deé CL Cp Cm C1 Cy Cn
M = 0.60
-16.1 0 -0.268 | 0.952 [ -0.069 | 0.000] -0.0L7] 0.017
-12,1 0 -.229 | 874}t -.0%52 0021 -,006) .00k
-8.0 0 -224 | TT7T | -.026 .00L .000{ .000
-4.0 o) -.192f 693} -.012 .002 o0kl 001
0 o ~-.1h9{ 622 -.008 .000 000} .00L
0 0 -.2k9t 611 -.003} ~-.00k .007] -.001
3.9 0 -.135} .,610) ~.018| -.005 ook .002
7.9 o] -.1271 .615}1 -.017) -.006} =-.006{ .007
11.9 o] -.100} .619f -.007{ -.007 .003} .008
6.0 0 -.060 1 .607 01831 -.0051 -,0081 .009
0 -16.2| -.320{ .819] ~.01k4 .007 A3 Lom
0 -12,1} -.280( .817} -.0L7 .08 .338] .065
o] 8.1 -.256| ,769] -~.018 .007 24| .028
0 k.0t -.209} .700]| -.015 .009 136| .o22
o] o] -.2861 6O} ~.015 L.00L| ~-.00k] .00k
M =1.00
-16.3 o) -0.hok 1,236 | ~0.051 | -0.003 | ~0.053| 0.092
-12.2 o) -.377]1.154 | -.020 003 -.0261 ,049
-8.1 0 -.358 | 1.055 .01k L0051 -,010] .01k
=4, 0 Q -.308 | .938 .028 .007| -.006| .007
o} o} -.232} .8hg .039 Look | -.016§ .o07
=1 o] -.239 1 .806 051 -.,004} -.012| .002
3.9 o] -,201} .822 018 ] -,004| -.005f{ .0l0
7.9 0 -.153| .839 013} -.004 .003] .00k
12,0 o] -.12g{ .871 022 -,001 01| .o08
16.0 0 -.097| .8%0 .O4T7 .000 .0081 .009
0 -16.3| -.4111]21.083 .025 .013 .608] .086
0 -12,2| -.38&{1.042 .030 .00T o7l .083
o] 8.1{ -.357{1.010 .038 .008 27Tl L0555
o] 4.0} -.301} .g02 .0k2 .008 A651  L026
o -11 -.2%62] .786 .054 .00L| =-,008} -.005
M =1.40
-16,1 3} ~0.30L ] 1,403 | 0.028 | 0.00k| -0.01l%| 0.019
~12.1 0 -,311§1.283 057 003 -.012{ .025
-8.0 o} -.291 | 1,123 LOTL OO0k [ -,017} .o20
-4.,0 0 -.2371 .965 .080 006 | -,013] .020
o] o] -.166 1 .8h49 .055 .003| -.019] .016
0 0 -.170| .810 L084F -,004] -.015] .000
3.9 0 -.1271 .801 L0371 =-.005| -.010| .007
8.0 o} -.083| .839 019 -.005 .0021 .01k
12,0 o] -.061] .883 .031| -.00h4 .002§ ,009
16,1 ¢] -.0451 .950 LOb7 ] -.005 L0021 .005
0 -6,k [ -.322{1.202 .04g .03k .85} .063
0 -12,3] -.201{1.141 .059 .024 .5901 .0Oko
o} -8.2]| =-.243] 1,051 .070 .025 Lkt o021
0 ~h, 1] -,206}F .911 .069 .01k .2281 -.003
0 -.1{ -.178] .m2 059 | -.00k| -.016] .006
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TABLE XI.- AERODYNAMIC DATA FOR THE SgD.V, COMBINATION

<, B,
deg | deg Ct, Cp Cm C Cy Cn
M = 0.60
-8.1] o -0,316 | 0.832} -0.026 | 0,00k | 0.032{ 0.013
-4.11 o -.279) .55} -.006| ~.002{ .ok ,009
0 0 ~.191} ,685} -.01k} --.001| .03% .00k
3.9} 0 ~.148} .68 ] -.030} -.005| .018 .010
7.9 © ~JA2h} 699 -,0261 -,005| .015 .01k
0 8.2} ~.263} .805] -.003} ~.,024] .583 .000
0 b1 ~.23871 .Thk L001L] «,016| .34k{ -.012
o} 0 ~.213}{ .645| -.003 .000| .053} -.018
0 1| ~.227} .725) -.009 010§ -,263] -.005
0 8.2t ~251) .182| -.012 021 ] -.5551 -.005
M =1,00
-8.2] 0 -0,37911.083| 0.025] 0.000[0.033} -0.002
4.1l o -.3371 .978 .051 ,001 | .027| -.00L
o] 0 ~-.228 1 .861 L0511 -.003| .027| =-.002
3.9] 0 -.179] .885 .019] -,003} .032 .000
8.0 © -.131f .911 Ol -.002% .035 .000
0 -8.3{ -.297} 1.070 0274 -.028) .653 .002
o] 4.2} -.262] .981 okl | -.017| .403 ,013
[¢] 0 -.250 .880 054 | -,003 031 -.005
0 k2| -.265] .98 .033 .01k | -.327 .018
o] 8.3] -.2821]1.038 .015 o2k | -,606 .008
M= 1.k
-8.1f © -0.32711.132 | 0.104 | ~0,00L | 0.01Q| ©0.008
-4, 0f O -.254 1 .969 091§ -.001L| .01k .007
0 0 -.163{ .8T1L .059| ~-.003] .009 .002
kol o -.1221 .879 ,020 -,003| .016 .009
8.01 0 -.073] .93% 0101 -.003] .023 .015
0 -8.3] -.23271.127 L0681 -.010} 676} -.025
0 k2l -.20311.01% 069 -,009) ,381) -.023
0 0 -.187| .868 076 -.005| .020 ,001
0 k.1{ -.204} .999 L0621 -,003}-.320 .032
o 8.31 =-.227}1.102 .060 .00hk | -.612 .037

25
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TABLE XIT.- AERODYNAMIC DATA FOR THE S_D_H H,V, COMBINATION

&y 8,
deg deg CL Cp Cm G Cy Cn
M = 0.60
-28.2 0 -0.518 {1,182 | -0.013{ 0.003{ 0.024 | 0.013
-24,2 o -.537}1.154 | -.02k 003| .029 006
-20.1 0 -,530}1.129] ~.021 003 .005 010
-16.1 0 ~-.512{1.06T| -.008[ .005} -.002 oL7
-12.1 0 =59t 972 ool .006| .oa2| .o10
-16.2 o} -.556 11.060f -.006|-.005] .003|-.005
~12,1 o] -.506  .957 000 | -.002| .0rL7| -.018
-8.1 0 -k59| .863 olh | ~,006| .023} -.012
-k.,0 0 -.383} .T770 06| -.008| .021} -.009
o] 0 -.24k3}1 .689 010 -.004 | .032| -.010
-.1 o] -.2331 666 -.012} -.012} .03 | .0OL
3.9 o -,2271 .673} -.032]-.015} .023] -.002
7.9 0 -.03{ .689}| -,033]-.015{ .0L9 008
12.0 o] 0571 .709] -.029] -.013{ .01% 007
16.0 0 65) .719] -.029| -.008{ .010 017
12,0 0 07| .688| -.036| -.011| .026 ool
16.0 0 204 | .71k} -,018} -.009{ ,026} -.001
20.1 0] 279 748 -.011) -.009 030 000
24,1 o] 331| .779t -.002} -.008| .0321 -.002
28.1 0 370 .81k .01lh } -,008] .ouk 001
o] -16.31 ~-.349) .89} -.009} -.076| .ok .01k
o] -12.2¢ =-,302| .859| -.002} -.055| .790} .017
o} 8.2} =-.272 827 =-.009} -.0L43 .592 | -,001
o] 4.1t -.256) .77h .003] -.029} .329| -.008
o] 0 -.237| .675 000 | -, 007 .027] -.007
M=1.00
-28.3 0 -0.542§1.503] 0.004]0.003] 0.026 | 0.007
-24.3 0 -.60111.478 .004{ .o0k) .o2k{ .009
-20.2 o] -.613 ] 1.h4hlk 0081 .o00z2| .ol15| .006
-16.2 0 -,600] 1,378 L020| .ook] .005] .oC8
-12,1 0 -.546 [ 1,243 .037| .002| .o009| .00T
-16.3 o] -.619]1.378 L0151 -.001] .o01| .00C
-12.2 o] -.56T7 | 21,265 036 .000| .009]| -.010
-8.1 o -.510 | 1.141 L0501 -,000f .015]| -.015
b1 o] -.kog | 1.005 055 -,003} .012| -,012
0 o) -.235| .876 LOoh5 1 -,014 | 014 -.0L0
-1 0 -.233| .880 o510 - 01k ,009]| .o04
3.9 0 -.133} .90k L.000{ -, 010} .013 005
8.0 o} -.049| .937] -.009] -.008| .OLT ook
12,0 0 0511 .952| -.016] -.012| .02k 008
15.1 o 49t ,970] -.001p] -.007| .026 013
12,0 0 o771 JobkTi -.011f -.011) 034 oqo
16.0 0 LAT0[ 968 L0011 -,012) .0Ohk| -,007
20,1 0 2511 .989 015 -.011 .obk2| -.00L
24,2 0 L3121 .991 L0301} -,008| .031 001
28.3 0 .377] 1.024 LOob5t -,008] .028 ool
o] -16.5| -.372] 1.172 .023} -,083}1.1%6{ -,002
0 -12.hk| -.3531 1.127 L0291 -,072] .9L49 o00)
o -8.3] =-.31h4) 1,083 o2k { -,053f .7i1r| -.013
o -4.1| -.265f .985 L035{ -.03k| k23 025
0 -0 -.24 ] .882 .043| -.008{ .001 002
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TABLE XIT.- AERODYNAMIC DATA FOR THE SzD HH;V, COMBINATION - Concluded

@y Bs

deg deg Cr Cp Cm G Cy Cn
M = 1,h0

-28.2 o} -0.453)1.781]0.063|0.0021 0,026 | 0,001
-2k, 2 -.503 1,709} .063 ooz| .o27}( .000
-20.1 -5k {1,608 .0OT3 ook} ,020[ .002
-16.1 -.540 | 1.56% 1 .100 cor| .oaT{ .00Q
-12,0 -.511}11.306 | .127 o00{ .0221} -,006
-16.2 -.540 [ 1.480} .108 001§ .025]| -.015
=12.1 -.521 {1,313} .1l27 000 022 ] -.018
1 -.18541.163] .134} -.002 013} -.013

0 -.380}1.022} .129}-.010} .03k} -.018
-.231} .13} .089} ~.011{ .030] -.017

-.229 ,939| .091]-.008{-.,001}] .00L

-.132}| .946{ .035}{ -.008| .009 003

-.054| .989% .07l -.009| .019} .005

L0201 1,026 .006
077 11,092 .023

.otk [ 11103 | 023
52 [1ugl 029

MhioLiFoOoW
o
5
=
)
%
3
N
.l‘l.l'l .ll
e
o
.
3
Pt

o000 o BEREE R my oo bl
o_J'rE’:oFE'\ooooooooooooooooooo_o

.288 {1.186 | .0561}-.011| ,006 ook

-16.5| -.354}{1.289| .066| -.0L8 | 1.323| -.055
-12.3} -.330{1.259| .075| -.040 | 1,021 | -,047
2% -,292}11.,168} .090} -.024| ,7301} -.0k0

1} -,266}11.058} .087|-.019| .392]-.034
-.238} .926| .085]-.009} .01k | -,008
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Figure 2,- Models employing the sled-type upward ejected pilot-seat combination.,
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Figure 3.- Models employlng the downward ejected pllot-seat combination.
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(b) Lateral-directional characteristics at a = 28°,

Figure 7.- Concluded,
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(a) Longltudlpal characteristics at p = 0°,

Figure 8.~ Aerodynamic characteristics of the baslic and modified sled-type upward ejected pilot-
seat combinations. &
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(b) Lateral-directional chavacterlstics at o = 19°.

Figure 8.- Coneluded.
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Figure 10.- Aerodynamic characteristics of the basic and modified downward ejected pilot-seat
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(b) Lateral-directional characteristics at o = 0°,

Figure 10.- Concluded.
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