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Aerodynamic forces have been determined for an external-store
installation on the Douglas D-558-I1 research airplane. The store-
Pylon, pylon-alone, and fin loads were determined during angle-of-attack -
and angle-of-sideslip maneuvers over the Mach number range from 0.50 to
1.03. Wing-panel loads were determined for both the clean-wing configu-
ration and the store configuration.

The side forces acting on the store-pylon indicate a linear varia-
tion with sideslip angle, and the resulting forces appear to be greater
than comparable side forces due to angle of attack. Wing flow-separation
effects at the higher angles of attack modify the local flow field,
resulting in nonlinear variations of the forces acting on the store-pylon
and pylon-alone.

\ The addition of the store body causes large increases in the side
\ forces and moments over the angle-of-attack range, while the normal
forces and moments show a similar increase only at the higher angles of
, attack. Coincident with the nonlinear variation of forces, an abrupt
| movement of the centers of pressure of the additional airload occurs on
the store-pylon configuration.

The individual fins’show large differences in load, indicating that
the fin load depends primarily on the specific location of the fins on
the store body.

The analysis of the aerodynamic loads measured on the wing panel
indicates that the loads and centers of pressure of the additional air-
loads are generally unaffected by the addition of the pylon and the
store body.
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INTRODUCTION

For most of the operational aircraft of today the design of
external-store installations has been hampered by the lack of full-
scale data covering the factors influencing critical loading on a store.
The difficulties encountered in the calculation of these factors at
transonic speeds have placed a great deal of emphasis on the evaluation
of flight test data in this speed regime.

With the anticipation of future problems in the field of external-
store loads the NACA initiated a research program to investigate the
effects of external stores on aircraft performance and the interference
effects associated with external-store installations. References 1 to
10 represent a cross section of NACA research employing wind tunnels,
flight tests, and theoretical approaches to provide basic data relevant
to the external-stores problem. The present paper is concerned with the
evaluation of the external-store and wing loads on the D-558-I1 airplane
with pylon-mounted, DAC (Douglas Aircraft Co., Inc.) shape, 150-gallon
fuel tanks installed at 6l-percent semispan. The flight test program
encompassed the Mach number range from M = 0.50 to M= 1.03 in
maneuvers covering the angle-of-attack and angle-of-sideslip capabilities
of the airplane. The flight program on the D-558-I1 research airplane
was carried out at the NACA High-Speed Flight Station at Edwards, Calif.

SYMBOLS
by wing-panel span, ft
Cp wing-panel bending-moment coefficient, "o
v aSwby
Cy external-store and pylon rolling-moment coefficient about
strain-gage station 0.264hg below wing-chord plane,
Mx
aSplg
Cm external -store and pylon pitching-moment coefficient about
strain-gage station at 0.4951, L
qSF ) s

external-store and pylon normal-force coefficient, EN—

€
N qSF
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wing-panel normal-force coefficient

external-store and pylon normal-force-coefficient slope,
per degree angle of attack

external-store and pylon normal-force-coefficient slope,
per degree angle of sideslip

left wing-panel normal-force-coefficient slope, per degree
angle of attack

external -store and pylon yawing-moment coefficient about

M
strain-gage station at 0.49514, =
aSrls
By
external-store and pylon side-force coefficient, v
4oR

external-store and pylon side-force-coefficient slope,
per degree angle of attack

external-store and pylon side-force-coefficient slope,
per degree angle of sideslip

wing chord, ft
wing-panel mean aerodynamic chord, ft
external-store and pylon normal force, 1b

external-store and pylon side force, 1b

store height, distance below wing-chord plane to center
line of store body at pylon strain-gage station, in.

external-store fin shear load, 1b

external-store length, in.

free-stream Mach number
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wing-panel bending moment, in-1b

external-store fin bending moment, in-1b

external-store and pylon rolling moment about pylon strain-
gage station, in-1b

external-store and pylon pitching moment about pylon
strain-gage station, in-1D

external -store and pylon yawing moment about pylon strain-
gage station, in-1b

free-stream dynamic pressure, 1b/sq ft

maximum frontal area of store body, 2.4 sq ft
wing-panel area, sq ft

longitudinal center of pressure of additional airload on
external store and pylon due to normal force,
!?.495 - (de/dCNiIlOO, percent of store length aft of

store nose
longitudinal center of pressure of additional airload on

external store and pylon due to side force,
[0.495 - (dcn/dcyjlloo, percent of store length aft of

store nose
left wing-panel longitudinal center of pressure of addi-

tional airload, <O.25 - Cmé /%/CNW>, percent cy
W

left wing-panel spanwise center of pressure of additional
airload, (wa/ch>’ percent by

vertical center of pressure of the additional airload on
external store and pylon due to side force,
[6.264 . Zs/hs(dcz/dCY)JlOO, percent hg

airplane angle of attack, deg

airplane angle of sideslip, deg
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TEST APPARATUS

Airplane and External-Store Arrangement

The Douglas D-558-I1 airplane used in this investigation is a swept-
wing research airplane. Photographs of the airplane are shown in fig-
ure 1, and a three-view drawing is shown in figure 2. Table I presents
physical characteristics of the airplane.

The D-558-II airplane is carried aloft in a Boeing B-29 airplane
from which it is air-launched, using a rocket engine and a turbojet
engine to accelerate to transonic speeds.

For the current series of tests the D-558-I1 was flown with two
150-gallon, DAC-shape, external stores. The stores were of 8.57 fine-
ness ratio and were mounted at the 6l-percent-semispan station on 7.5-
percent-thick, sweptforward, symmetrical airfoil pylons. The store and
pylon dimensions are presented in tables IT and III.

The standard fin configuration of the 150-gallon tank was modified
to provide adequate ground clearance when the D-558-II was mounted in
the B-29 mother airplane. The fin configuration consisted of one verti-
cal fin and two horizontal fins, as shown in figure 3(a). All flights
were conducted with the stores empty.

INSTRUMENTATION AND ACCURACY

Standard NACA recording instruments were installed to measure the
following quantities pertinent to this investigation:

Airspeed and altitude

Angle of attack and sideslip

Normal and transverse acceleration

Pitching, yawing, and rolling velocities and accelerations
Control positions

Shear, bending moment, and torque of the left wing panel were meas-
ured by strain gages at a root station % inches outboard of the wing-
fuselage Jjuncture.

The forces and moments on the left-wing store-pylon combination
were measured by strain gages installed on the pylon adapter unit below
the wing-pylon attachment point. Fin loads and moments were measured
by strain gages mounted externally at the base of each fin. Figures 3(a)

CONFIDENTTAL
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and 3(b) show the location of the strain-gage stations. The electrical
outputs of the strain-gage bridges were recorded on a multichannel
oscillograph.

The results of the static calibration of the strain-gage installa-
tion for measurement of the forces and moments on the store-pylon com-
bination and fins indicate that the following tabulated values are
representative of the accuracy of the flight test data:

Fio Fy, Ib o 0 0 v 0 o v e v e e v e e e e e e e e e e e e e e e 130
My, My, Mz, in-1b . . . o . o o« v v v e e e e e e e e e e 500
L T I R 15
be, Waellsl o G G e G s g oo - o oG o d e e ol oo edleg

The measured forces and moments have been corrected for inertia
effects and, as presented, represent the aerodynamic loads.

The possible error in Mach number is *0.01 at M < 0.80 and
increases to about *0.02 at M = 0.95. The estimated accuracy in normal
and transverse acceleration is on the order of *0.02g. Angle of attack
and angle of sideslip were measured by vanes located on the nose boom
and are not corrected for upwash effects or angular velocities.

FLIGHT TESTS

Flight test maneuvers were performed at altitudes between 25,000
and 35,000 feet and covered a Mach number range from stall speeds to a
Mach number slightly greater than 1.00.

The airplane was tested (1) in the clean condition, (2) with pylons,
and (3) with external stores attached to the pylons.

To determine the effect of angle of attack on the wing loads and
store-pylon loads, wind-up-turn maneuvers were performed from trim 1lift
with gradually increasing normal acceleration and angle of attack. The
maneuver was limited by the onset of mild buffet, or normal acceleration
of approximately 3g, whichever occurred first. 1In the transonic speed
range, decreased elevator effectiveness became the primary factor limiting
the magnitude of angle of attack obtained. ©Small sideslip angles of
approximately 1° left were measured in trimmed flight. This sideslip
remained essentially constant with increasing angle of attack.

To investigate the effect of sideslip on the store-pylon loads,
flight maneuvers were performed which consisted of gradually increasing

CONFIDENTTAL
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right and left sideslip angles. The maneuvers were performed with wings
held level at trim 1lift coefficient for each Mach number tested. The
magnitude of maximum sideslip angle obtained during these maneuvers
decreased at higher Mach numbers because of decreasing rudder effective-
ness and increasing directional stability.

A1l maneuvers were performed by gradually increasing angle of attack
or sideslip to minimize the effects of angular velocities and accelera-
tions on the loads measurements.

RESULTS AND DISCUSSION

Side-Force Coefficients

Figure 4 shows the variation with angle of attack and angle of
sideslip of the side-force coefficients for the store-pylon and pylon-

alone configurations at several selected Mach numbers during angle-of-

attack maneuvers and steady sideslip.

The important characteristic immediately apparent from this figure
is the large effect on side force that results from the attachment of
the store to the pylon. The side-force variation with either angle of
attack or angle of sideslip is increased 4 to 5 times by the addition
of the store. The large side-force increment in angle-of-attack meneu-
vers is attributed to the strong, lift-induced, spanwise flow field
(ref. 7). For the sideslip maneuvers a combination of lift-induced
spanwise flow at trim 1ift and the flow angularity created by sideslipping
accounts for the large side-force increments.

The side-force-coefficient variations with angle of attack are
linear at the lower angles of attack. The curves show a trend to become
nonlinear at the higher angles of attack with some indication of a
decrease in slope, particularly at the lower Mach numbers. The varia-
tions with angle of sideslip are essentially linear over the range of
sideslip angles investigated.

The occurrence of the nonlinearity in the side-force variation at
the higher angles of attack correlates approximately with the angle-of-
attack boundary for decreased stability reported previously in reference 1.
Reference 2, which presents the wing pressure distribution for the
D-558-I1 airplane, indicates that wing flow separation occurs in this
same angle-of-attack region. The flow-separation pattern starts at the
wing tip and moves progressively inboard with increasing angle of attack.
The onset of wing flow separation would be expected to alter the flow
field near the wing and, therefore, would result in the nonlinear side-
force variation with angle of attack shown in figure 4. Wind-tunnel

CONFIDENTTAL
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data, presented in reference 3 for a store body installed beneath a
swept wing, show the same trends presented in this paper. y

Normal -Force Coefficients

The variation with angle of attack and sideslip of the aerodynamic
normal -force coefficients acting on the store-pylon and pylon-alone com-
binations is presented in figure 5. These data were obtained from the
same maneuvers as were used to derive the side-force data shown in fig-
ure 4. Generally, the normal forces measured on the store-pylon and
pylon-alone are lower than the side forces.

In the lower angle-of-attack region the normal-force coefficients
for the store-pylon and pylon-alone are essentially linear with angle
of attack. Throughout this region a slight down-load exists for both
the store-pylon and pylon-alone configuration. At the higher angles
of attack the normal load for the store-pylon configuration changes
rather abruptly to an up-load, and the pylon-alone configuration exhib-
its some nonlinear characteristics. The angle of attack for these non-
linearities generally correlates with the onset of flow separation on
the wing, which was discussed earlier in connection with the side forces. L
It appears that the flow characteristics, which govern the normal forces,
are considerably modified at the higher angles of attack.

The normal-force-coefficient variations with angle of sideslip are
generally linear over the angle-of-sideslip range for both configurations.

As right sideslip increases, the down-load on the store-pylon becomes
greater as a result of the increased outward flow around the pylon and
store.

External -Store-Load Parameters

Load-curve slopes.- The variations with Mach number of the side-
force-coefficient and normal-force-coefficient slopes are summarized in
figure 6. The slopes were derived from plots similar to those shown
in figures 4 and 5. It should be noted that the slopes were taken only
in the initial region of linear load variation with angle of attack and
over the entire range of sideslip angle.

This figure illustrates the large increase in side force per degree
angle of attack or sideslip caused by the addition of the store body to
the pylon. For the pylon-alone configuration the effects of angle of
attack and angle of sideslip are approximately equal and are essentially
constant with Mach number. With the store installed, the side force per

CONF IDENTTIAL .
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degree sideslip is higher than the side force per degree angle of attack;
this is particularly noticeable in the subsonic speed regions. At tran-
sonic speeds some variations with Mach number are apparent.

The store-pylon normal-force-coefficient slopes are generally much
lower in magnitude than the side-force-coefficient slopes. The store-
pylon normal-force-coefficient slopes due to either angle of attack or
sideslip are approximately equal in magnitude at subsonic Mach numbers
and are essentially constant with Mach number. The normal-force-
coefficient slopes, derived from angle-of-attack maneuvers, indicate a
slight increase in the transonic region, whereas slopes derived from
sideslips remain constant. The pylon-alone normal-force-coefficient
slopes derived from sideslips are near zero over the Mach number range.
The angle-of-attack maneuvers produced slightly larger slopes for the
pylon-alone and are about the same magnitude as the store-pylon slopes
in the subsonic speed region.

Airload moments and centers of pressure.- The variations of the
store-pylon and pylon-alone moments with their respective forces are
presented in figures 7 to 9. It may be noted that nonlinear moment
variations with forces are apparent in the data resulting from changes
in angle of attack. These nonlinearities correlate with the nonlinear
variation of the respective force coefficients (compare fig. 4(a) with
8(a) and figure 5(a) with 9(a)). This change in slope also indicates
a rather abrupt movement of the store-pylon load centers, particularly
noticeable in the movement of the longitudinal center of pressure due
to side force (fig. 8(a)). It can be seen that the variations of moment
coefficients with respect to force coefficients in sideslips are linear

. over the range of these tests.

Summary plots showing the location of the center of pressure of the
additional airload of the store-pylon and pylon-alone, obtained by taking
slopes of the data of figures 7 to 9 and similar variations at other
Mach numbers, are shown in figure 10.

With the addition of the store body to the pylon a pronounced change
in the location of the vertical center of pressure is indicated. For
both configurations, sideslip maneuvers position the vertical center of
pressure closer to the wing-chord plane than comparable angle-of-attack
maneuvers. It may be noted, for reference, that the store-pylon juncture
is approximately 60 percent of the store height below the wing-chord
plane.

The longitudinal centers of pressure due to side force are essen-
tially constant near 4O percent of the store length, regardless of Mach
number, angle-of-attack, or sideslip effects.

CONFIDENTTAL
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The longitudinal centers of pressure due to normal force for the
pylon-alone configuration are constant with Mach number at the 50-
percent store-length position. The addition of the store generally
moves the longitudinal center of pressure to a position rearward of the
store midpoint. Angle-of-attack maneuvers show a gradually increasing
rearward movement of the center of pressure with increasing Mach number,
while the corresponding sideslip maneuvers show a gradual forward
movement .

External-Store Fin Loads

The normal force and bending moments measured on the left store
fins are presented as variations with angle of attack and sideslip in
figure 11. Inasmuch as normal forces were not measured on the right
horizontal fin, only bending moments are presented.

The fin-load variations indicate that the characteristics are simi-
lar to the store-pylon loads, in that the fin loads exhibit nonlineari-
ties with respect to angle of attack and are linear with respect to
sideslip angle. It is apparent that the previously discussed flow-
separation effects which produce nonuniform flow fields acting on the
store-pylon equally affect the fin loads. A comparison of the individual
fin loads shows relatively large unsymmetrical loads. This asymmetry of
load suggests that an individual fin load is largely influenced by the
orientation of a fin in the local flow field around the store body.

Wing-Panel Aerodynamic Loads

The aerodynamic loads measured at the root of the wing panel are
summarized in figure 12 as the variations with Mach number of lift-
curve slopes and centers of pressure of the additional airload. The
data presented show that the addition of the external store has rela-
tively little effect on the wing-load characteristics. Unpublished
theoretical calculations show that store-interference effects modify
the span-load distribution adjacent to the store location, while the
total load remains practically unchanged. The results presented in
reference 1 indicate that the handling characteristics were relatively
unaffected by the addition of the external stores.

CONCLUSIONS

The results of the flight test investigation of the aerodynamic
loads on an external store and pylon installed on the Douglas D-558-1T
research airplane have shown that:

CONFIDENTTAL
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1. The side forces acting on the store and pylon vary linearly with
increasing sideslip angle.

2. The side forces on the store-pylon due to angle of attack were
slightly less than the side force due to sideslip angle.

3. At high angles of attack wing flow separation modifies the local
flow field, which results in a nonlinear variation of the side forces
and normal forces acting on the store and pylon.

L. The addition of the store body to the pylon causes large increases
in the side forces and moments. The normal forces show a similar incre-
ment in force acting on the store-pylon at higher angles of attack.

5. Abrupt movements of the centers of pressure of the additional
airload on the store-pylon occur near the region of nonlinear force
variations with angle of attack.

" 6. The large differences in individual fin loads indicate that the
load on an external-store fin depends primarily on the individual orien-
tation of the fin on the store body.

T. The wing-panel load parameters were generally unaffected by the

addition of the external store and pylon.

High-Speed Flight Station,
National Advisory Committee for Aeronautics,
Edwards, Calif., February 10, 1958.
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TABLE I.- PHYSICAL CHARACTERISTICS OF THE DOUGLAS D-558-I1 ATRPLANE
B Wing:
Root airfoil section (normal to 30-percent chord of
S ERCHESPBNELY  layie ¢ o e T sa e e S o L e DACEEEA-0R0
Tiprairfoil section (normal to 30-percent chord of
DEEUE Tl PEIEL)Y o v v v wie wie s s we miel aiie o le Be de g HACEACRSOLS
THereil EnaerEly fele] dint i SRS SRR SR 8 o 5 G 5 o ol oo ol o o0 o A5
Sjofzia Ly aiir SRR PR O N2 - s RO W o h R S 25
Mean aerodynamic chord, Al o of Jedbimert St LR G B0
Root chord (parallel to plane of symmetry), 3 AL R u. s, a8 251
Extended tip chord (parallel to plane of symmetry), B e 96118
lBgper ratio . . . e : : : T R o K
Aspect ratio . . . 5 o ol e e SRS e BB )
Sweep at BO-percent chord of unswept panel deg LS SRORY Tagiree ) 299
Sweep of leading edge, deg . . . . ’ e HN L BRGNS
Incidence at fuselage center iner deg o SR ol e e Tay T ARS B )
Dlhedral deg . . e N 56 O w0 6 S A a ool -3
Geometrlc twist, deg S RS o o B oo o onc
Total aileron area (rearward of hinge line), sq ft . . . . . . 9.8
Widlcron trevel (each), deg « « « « #.5 % « 5 sy o =% 5 o 5 +15
i Febnlstlap ares, BTt o < . o o s s o« s ooow @etalle et . 212358
BllapStravelly fdeg o o o el D e e e e e el e e e er ol ORI 50
- Wing panel:
IO MBIl i 4 o0 e v e e o o s woee w sl S AN R TG
Span, EEGE. .. 5 0w e R R R e 1955
Mean aerodynamic chord, TR, o @ « o o w & o b, o enete s lp a BN, 55N

Horizontal tail:
Root airfoil section (normal to 30-percent chord of

unswept panel) . . . + . « 4 + . « « « +« e « « « « . . NACA 63-010
Tip airfoil section (normal to 30-percent chord of
ilewept Panel) . ¢ ¢ o « ¢ s o6 o4 s 6 e e @ &le e e e BAGRE5010
lliobalMerca s EE G Tt e e e R e e 39.9
i A N R L e R
Mean aerodynamic chord, in. . B TR M SRR 0
Root chord (parallel to plane of symmetry), Bl il paede ¢ .0 WBEE
Extended tip chord (parallel to plane of symmetry), in. . 26.8
i perira i oI T e e I e s R 0550
Aspecet ratio . . . 5 S SRR T S 3.59
Sweep at 30—percent chord llne of unswept panel degint! St 40
B cdmalfiidecaiE SIEEREE. 0 s e T e el S e e 0]
Elevaror marea, 80 TE o « o o ¢ o 8 o s v o6 o A srelElE W 9.4
Elevator travel, deg
. I e e & o d s w oo s 6 o ok m wm e wier 3 Sl o P 25
Bl 6 oo oo 8 a O 0G0 0 00 o a0 g ob od oo oo 115
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TABLE TI.- PHYSICAL CHARACTERISTICS OF THE DOUGLAS D-558-I1 AIRPLANE -
Concluded

Vertical tail:
Airfoil section (normal to 30-percent chord of

unsweptpanel)....................NACA65-010
Area, sq ft . . . S 1< T <
Helght from fuselage center llne, alials g 5 @ 0 0 g 0 O O 98
Root chord (parallel to fuselage center llne) e e e 146
Tip chord (parallel to fuselage center line), in. . . . . . . LL
Sweep angle at 30-percent chord of unswept panel, deg . . . . 49
Rudder area (rearward of hinge line), sq ft . . . « . . . . . 6.15
Rudder travel, deg . . . . « « « ¢ « ¢ ¢ ¢ ¢ o ¢ o o o 0 s e e =25
Fuselage:
Length, £6 « « - - I T 4o
Maximion dismeter, dm. o o a e s e e s e e e e e 60
Finencss THEIO « « « « o o o o & o & 5 & o s s o & s & o &« ¢ 640
Speed-retarder area, sq ft . . . . . . . . .0 00000 525
Engines:
TUTDOJEL & o o v & & & & « & & o & o o o o w0 o o+ . . J-3LWE-LO
ROCKEL + o = « « o« & o « « « « & o « « o o = « « « « .« .. LRB-RM-6

Airplane weight, 1b:

Full jet and rocket fuel . . . . . . . . « « ¢« & « ¢ ¢ o . . o 15,131

Full jebt fUel « v v v v v 4 o o o o o o o o o o o o o o w . . 11,942
Dol fuell T s e e 10,502
Center-of-gravity locations, percent mean aerodynamic chord:

Full jet and rocket fuel (gear up) R - P

Full jet fuel (gear up) . . . . T e 5D

No fuel (geal Up) & & & = & = & & 5 © % 5 % & s 6w om e 27

No fuel (gear doWn) . « « « « o = ¢ « o o o 4 e e e e ... 204
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TABLE II.- DIMENSIONS OF 150-GALLON DOUGLAS FUEL TANK

[Stations and radii given in incheé]

e T e

T

;

Station A

Station Radius Station Radius
0 0 109.5 9.91
6 2.75 119.5 9.23%
15.5 5.17 129.5 8.32
23.5 T7.23 139.5 7.2l
55 4 8.54 148.0 6.22
43.5 9.49 153.0 5.58
5%.5 10.19 158.0 4 .92
63.5 10.50 163.0 4.25
3.5 10.50 168.5 3.50
83.5 10.50 172.5 2.93
89.5 10.50 176.5 o
99.5 10.35 180.0 0

=
[
g
[
e
102]

e
o
S

T.E. radius:

H2dgCH WY VOVN

TVLINIQTANOD

Gt
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TABLE III.- CROSS-SECTIONAL DIMENSIONS OF PYLON

[?tations and ordinates given in incheé]

< — e
L_‘J ll\
Station Ordinate
Station Ordinate Station Ordinate
0 0 30.0 2.50
<5 <51 32.5 2.50
150 -T2 38.5 2.50
2.5 el 41.0 2.48
5.0 1.5% 43.5 2.42
75 1.82 46.0 2.31
10.0 2.0k 48.5 2,15
12°5 2,21 51.0 1.9%
1520 2.34 50 1.68
17.5 2.43 58.5 1.05
20.0 2.48 63.5 .34
22.5 2.50 66.0 0
25.0 2.50
7.5 2.50
L.E. radius: 0.275
T.E. radius: 0.045
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(a) Side view. E-1861

Figure 1.- Photographs of the Douglas D-558-II research airplane with DAC 150-gallon external
stores.
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0o¢

Figure 2.- General arrangement of the D-558-II airplane with 150-gallon stores at the
6l-percent-wing semispan. All dimensions in inches.
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(a) Three-view scale drawing of the external-store installation.

Figure 3.- Detailed drawings of external store and fin. All dimensions
in dnchesi
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I

Strain gage
station 174

? store

- ~ t { = Center
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| (b) Two-view scale drawing of a typical external-store fin.

Figure 3.- Concluded.
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(a) Subsonic Mach numbers.
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Figure L4.- Variation of the external-store and pylon side-force coeffi-
cient with angle of attack and sideslip for several representative

Mach numbers.
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Figure 4.- Continued.
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(b) Transonic Mach numbers.
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(c¢) Supersonic Mach numbers.

Figure 4.- Concluded.
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(a) Subsonic Mach numbers.
Figure 5.- Variation of the external-store and pylon normal-force coef-

ficient with angle of attack and sideslip for several representative
Mach numbers.
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(b) Transonic Mach numbers.

Figure 5.- Continued.
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(c) Supersonic Mach numbers.

Figure 5.- Concluded.
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Figure 6.- Variation with Mach nunmber of the side-force- and normal-
force-load-coefficient slopes.
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OM=068 O _4~ _g 12 _i6 0 -4
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(a) Angle-of-attack maneuvers.

Figure T7.- Variation of the store-pylon and pylon-alone rolling-moment
coefficient with side-force coefficient for several representative
Mach numbers.
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(b) Sideslip maneuvers.

Figure T7.- Concluded.
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(a) Angle-of-attack maneuvers.

Figure 8.- Variation of the store-pylon and pylon-alone yawing-moment
coefficient with side-force coefficient for several representative

Mach numbers.
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(b) Sideslip maneuvers.

Figure 8.- Concluded.
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(a) Angle-of-attack maneuvers.
Figure 9.- Variation of the store-pylon and pylon-alone pitching-moment

coefficient with normal-force coefficient for several representative
Mach numbers.
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(b) Sideslip maneuvers.

Figure 9.- Concluded.
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O Wind-up turns
=il Sideslips
Open symbols, store-pylon
Solid symbols, pylon-alone
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(a) Vertical center of pressure due to side force.
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(b) Longitudinal center of pressure due to side force.
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(c) Longitudinal center of pressure due to normal force.

Figure 10.- Variation of the store and pylon centers of pressure of the
additional airload with Mach number.
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(a) Subsonic Mach numbers.

Figure 1l1.- Variation of the external-store fin loads and moments with
angle of attack and sideslip for several representative Mach numbers.
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(b) Subsonic Mach numbers.

Figure 11.- Continued.
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(¢) Transonic Mach numbers.

Figure 11.- Continued.
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(d) Transonic Mach numbers.

Figure 11.- Continued.
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Figure 11.- Concluded.
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