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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

BESFARCH MEMORANDUM

for the
Bureaw of Aeronautics, Navy Department
AFERODYNAMIC CHARACTERISTICS OF A 0.5-SCALE MODEL OF THE FAIRCHILD
ISAM-N-2 IARK MISSILE AT HIGH SUBSONIC SPEREDS
(TED No, NACA DE322)

By Andrew Martin and Harlo A. Hunter

S UMMARY

An investigation was conducted to determine the longitudinal— and
lateral-stability characteristics of a 0.5-scale model of the Fairchild
Lark missile, The model was tested with 0° and with 22.5° of roll,
Three horizontal wings having NACA 16-009, 16-209, and 64A-209 sections
were tested. Pressures were measured on both pointed and blunt noses.

The wind-—tunnel—test data indicate that rolling the missile 22,5°
had no serious effect on the static longitudinal stability. The desired
maneuvering acceleration could not be attained with any of the horizontal
wings tested, even with the horizontal wing flaps deflected 50°. The
flaps on the 64A-209 wing (with small trailing—edge angles and flat
sides) were effective at all flap deflections, while the flaps on the
l6-series wings (with large trailing-edge angles) lost effectiveness at
small flap deflections. The data showed that rolling moment existed
when the vertical wing flaps were deflected with the model at other than
zero angle of attack, A similar rolling moment probably would be found
with the horizontal wing flaps deflected and the model yawed.

INTRODUCTION

Tests were conducted in the Ames 16-foot high-speed wind tunnel of
a 0.5-scale model of the Fairchild Lark (XSAM-N-2) pilotless aircraft in
order to evaluate the longitudinal- and lateral-stability characteristics
and to measure the nose pressures at high subsonic speeds. A wing with
the NACA 64A-209 section was included in these tests as an alternate
horizontal wing because previous tests had indicated a marked improvement
in the high-speed aerodynamic characteristics of controls when the trail-
ing—edge angle was reduced and the sides flattened near the trailing edge.
(See reference 1.) This investigation was made at the request of the
Bureau of Aeronautics, Navy Department
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The ILark missile is a ship-to-air type and is designed to be flown
at zero angle of attack, at zero yaw, and at zero roll. Departures from
these zero angles are indicated by pressure differentials set up at the
orifices on the nose. The cruciform-tail control surfaces function as
both rudders and elevators. The stabilizers have a fixed angle of inci-—
dence while the ruddervators are movable. The horizontal wing flaps are
used to provide lift control; whereas the vertical wing flaps are util-—
ized for burns. Zero roll is maintained by means of ailerons which
intermittently project from the wing tips. One pair of ailerons is set
to produce a clockwise rolling moment while the other palr produces a
counterclockwise moment. However, alleron tests were not included in
this investigation,

It is desired that the missile be capable of performing 4 g turns
at 0° angle of attack and of attaining a maximum speed of 550 miles per
hour (0.85 Mach number) at an altitude of 25,000 feet, with a powered—
flight enduvrance of approximately b4 minutes and a range of approximately
40 statute miles in order to permit the interception of enemy bombers
approaching at 25,000 feet and 300 miles per howr. (See reference 2.)

SYMBOIS
CL lift coefficient (Ei—F)
CD drag coefficient kdrag)
Ch pltching-moment coefficient about the 20-percent-chord line
of the wing '&pitching moment )
* gSc
. .
C rolling-moment coefficient rolling momenﬁ\
l gsh J
S wing area, square feet
wh ‘ horizontal wing
wV vertical wing
c wing chord, feet
Cy tail chord, feet

CONFIDFNTIAL
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a dynamic pressure ( %sz)ﬁ pounds per square foot

b wing span, feet

o angle of attack of fuselage center line, degrees

Op deflection of horizontal wing flaps relative to the horizontal
h Wwing, degrees

B deflection of vertical wing flaps relative to the vertical wing,
v degrees ‘

6f deflection of the ruddervators relative to the fixed portions
t of the tail surfaces, degrees

iy incidence of tail surfaces relative to fuselage, degrees

M Mach number, ratio of the free-stream velocity to the velocity

of sound
P pressure coefficient <Pi&\'
/
P local static pressure, pounds per square foot
Py free-stream static pressure, pounds per square foot

MODEL AND APPARATIS

The 0.5-scale model used for this investigation was geometrically
gimilar to the full-scale Tark pllotless aircraft. The model in its
complete configuration included horizontal and vertical wings, fuselage,
and tail assembly as shown in figure 1. The vertical and horizontal
wings normally had NACA 16-009 and NACA 16-209 sections, respectively,
with 20-percent-chord plain flaps. The tail was of cruciform arrange—
ment with NACA 16-008 sections; each tail surface had a stabilizer and
a 20-percent-chord ruddervator. Table I lists the pertinent dimensions
of the model. The fuselage was circular in cross section. The normal
fuselage nose was pointed and the alternate nose was blunt. (See fig. 2.)

Two alternate horizontal wings with NACA 16-009 and NACA 64A-209
sections were also tested, The trailing—edge angles for all three
horizontal wings and also for the tail surfaces (16-008.section) are
listed in table I. The wing flaps and ruddervators were set manually
during tunnel shutdowns.

Figure 3 shows the Lark model mounted in the Ames 16-foot high—
speed wind tunnel on the sting-support gystem. Aerodynamic forces and

CONFIDENTIAL
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moments on the model were measured by means of an electrical strain-
gage balance mounted on the upstream end of the sting and housed within
the model fuselage. The support system was arranged so that the moment
center of the model remained on the horizontal center line of the wind
tunnel. The angle of attack was measured by means of a pendulum-type
angle-of-attack indicator mounted within the fuselage.

TESTS

Tests were conducted through a Mach number rangs from 0.40 to 0.01.
The corresponding Reynolds number range under the test conditions was
2.2 to 3.6 million based on the wing chord. Lift, drag, pitchlng moment,
and rolling moment were measured for angles of attack from ~6° to 16°,
The model configurations tested are presented in table II. The hor-
izontal and vertical wing flaps, the ruddervators, and the stabllizers
were deflected as follows:

Control Surfaces Deflection

Horizontal flaps -50° to +50° (positive down)

Vertical flaps 0°, +10°, +20° (positive left)

Ruddervators : 0°, -5°, —10°, ~15° (positive down)

Stabilizers 0°, —3°, +3° (positive down)
CORRECTIONS

Tunnel-wall and constriction corrections were applied to the results
in this report. The tunnel-wall corrections were calculated by the metlod
of reference 3 and the constriction corrections were evaluated using the
method developed in reference 4. The tunnel-wall corrections, based on
the area of the horizontal wing, are as follows:

a = a, + 0.142 Cy
Cp = Cp, + 0.00248 CrZ
C, = Cpn + 0.00557 Cy (for tail on)

m = tmy,
where subscript u denotes uncorrected value.

Fuselage base pressures were measured, but due to their erratic
variation with both Mach number and angle of attack no corrections were
applied to the drag data. The measured base pressures always exceeded
free—stream static pressure.

CONFIDENTIAL
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RESULTS AND DISCUSSION

An index showing the model configurations, the control settings,
and the plotted coefficients for all the figures which present test
data is shown in tcoble II.

Lift Characteristics

Figure 4(a) is a plot in carpet form showing the variation of 1lift
coefficient with angle of attack, for various Mach numbers, of the
complete model in the wnrolled attitude. Between O0° and —2° angle of
attack a definite break or change of slope may be seen in most of the
1ift curves. This reduction in slope is attributed to either a sudden
shift in transition (references 5 and 6) or to inaccuracieg in measuring
small 1ift forces with the 4OOO-pound-capacity strain-gage. Above 0.80
Mach number the slopes of the 1if't curves are greater in the negative
angle—of-attack range below the break than at the positive angles of
attack, :

The breaks in the 1ift curves at approximately 8° angle of attack
can be explained with the aid of visuwal tuft data which show that
separation occurred over the inboard portion of the wing on the upper
surface when the model resched this angle of attack. As the flow over
the wing tipg and over the fuselage remained smooth at the higher angles
of attack, the 1ift coefficient continued to increase, but at a reduced
rate.

Comparison of the 1lift curves for the model in the unrolled attitude
(fig. W(n)) with the 1ift curves for the model rolled 22.5° (fig. 4(b))
reveals that the lift-curve slopes are approximately the same for positive
angles of attack up to 80; however, with the model rolled 22.5° the mag-—
nitvde of the 1ift coefficient was generally less, below 8° angle of
attack, at the higher test Mach numbers. -

The 1ift curves for the model with the tail off and with the three
different horizontal wings are shown in figures 5(a) and 5(b). The slopes
of the 1ift curves and the angles of attack at the stall were generally
about the game for all three wings. The tufts again showed that the wing
tips and the fuselage were not stalled even at the highest test angle of
attack. Definite irregularities in the 1ift curves for each wing tested
are apparent at small angles of attack. The 64A-209 wing developed
greater 1ift than the other wings at all test Mach numbers and all angles
of attack., Lift curves for the 16-009 wing do not pass through zero 1lift
coefficient at zero angle of attack as would be expectéd with the symmet-
rical sections. This discrepancy may have been caused by malfunctioning
of the angle-of-attack indicator. ‘

CONFIDENTTAL
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Drag Characteristics

Figures 6(a) and 6(b) are plots in carpet form of 1ift coefficient
versus drag coefficient at constant Mach numbers for the model (Wy,
16-209; W, 16-009) both unrolled and rolled 22,5°, Figures T(a) and
7(b) show the variations of 1lift coefficient with drag coefficient at
various Mach numbers for the three horizontal wings tested.

The variations of drag coefficient with Mach number at constant
angles 'of attack, for the model both unrolled and rolled 22,59, are
shown in figures 8(a) and 8(b), respectively. These curves indicate
that a minimum drag coefficient of about 0,02k was measured at a Mach
number of approximately 0.80 for the model in both the normal and the
rolled flight attitudes.

The drag characteristics of the model with the tail removed and
with three different horizontal wings are shown in figure 9. The
Mach number for drag divergence, defined as the Mach number at which

3Cp ) ;
i is 0.10, was slightly less for the 6LA-209 wing than for the 16—

series wings. However, at positive 1lift coefficients, the drag .
coefficient for the 64A-209 wing was less than for either the 16-009
or 16-209 wing over a major portion of the test Mach number range.

Pitching-Moment Characteristics

Figure 10(a) shows, in carpet form, the variation of pitching-
moment coefficient with 1lift coefficient for the Mach number range of
the tests. These curves show irregularities corresponding to the
irregularities of the lift curves (fig. 4(a)) at the same angle of
attack. Figures 10(a) and 10(b) show that rolling the model 22.5°
had no serious effect on the static longitudinal stability.

Pitching-moment~coefficient curves for the model with the tail
surfaces removed and with each of the three horizontal wings are pre—
gented in figure 11, With any of the three wings the model tended to
become less unstable with increase in Mach number. At any one Mach
number the slopes of the curves for the three wings aye about the same.
At all Mach numbers and 1lift coefficients, the 6LA-209 wing gave the
largest negative pitching-moment coefficient of the three wings tested.

Flap Characteristics

Horizontal flaps.— The increments of 1lift and pitching-moment

coefficients due to the deflected wing flaps at various Mach numbers
are shown in figures 12 and 13, respectively. These figures illustrate

CONFIDENTTAL
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that the wing flap effectiveness in producing 1lift and pitching moment
was good for the 6UA-209 wing at all flap deflections and Mach numbers.
The flaps on the 16-209 wing lost their effectiveness at small flap
deflections at all Mach numbers but regained their effectiveness with
further increase of flap deflection. The more limited data indicate
similar tendencies for small flap deflections on the 16-009 wing. The
improved effectiveness of the flaps on the 64A-209 wing can be attributed
to the smaller trailing-edge angle. (See reference 1.)

Figure 14 shows the variation of drag-coefficient increments with
Mach number at constant flap deflections for the three wings tested.
The increment of drag coefficient for a given flap deflection was less
for the 16~009 wing than for either of the other wings.

Horizontal and vertical flaps.— Presented in figure 15 is the
variation of" drag coefficient with Mach number for various combinations
of horizontal and vertical flap deflections. The curves of rolling—
moment--coefficient variation with Mach number, figure 16, show changes
in rolling moment with angle of attack when the vertical wing flaps
were deflected. These changes were probably due to differences in
effectiveness between the upper and lower wing flaps when one vertical
wing was in the wake of the forward part of the fuselage.

Tail Characteristics

The curves of pitching-moment-coefficient increment due to the
deflection of the ruddervators (fig. 17) indicate a large decrease in
pitching moment as the Mach number increased from 0,80 to 0.825., This
loss in ruddervator effectiveness is sinilar to the loss in wing flap
effectiveness at small flap deflections for the 16-209 wing. (See
fig. 12.)

The pitching-moment--coefficient increments due to various stabilizer
incidences at constant Mach numbers are shown in figure 18. The curves
in figure 19 show the effects of Mach number, of horizontal wings, and
of horizontal wing flaps on the stablllzer—effectlveness parameter

<:50m . These curves were obtained from plots similar to

figure 18 but for other flap deflections.

The figures showing the variation of 1lift coefficient with pitching-
moment coefficient due to horizontal flap deflection for various rudder—
vator deflections (fig. 20) and stabilizer settings (fig. 21) are included
for use in determining the stabilizer setting and ruddervator deflection
necessary to trim the missile at the design Mach number of 0,85.

CONFIDENTIAL
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Performance Objective

One performance objective of the Lark missile is that it be capable
of attaining a b g maneuvering acceleration while flying with the body
at 0° angle of attack at a Mach number of 0.85 at 25,000 feet altitude
with one—~quarter fuel load. The weight of the-missile with this fuel
load is G610 pounds and the center of gravity is at 20 percent of the
wing chord. (See reference 2.) Flight accelerations were calculated
using test data for the model trimmed at zero angle of attack with the
horizontal wing flaps deflected 50° (fig. 20). The date indicate that
the missile with the 16-209 wing could attain a maneuvering acceleration
of 2.7 g, and that with the 6LA-209 wing it could attain an acceleration
of 3.0 g under these conditions.

Nose Pressures

The pressures over the nose of the model (figs. 22, 23, and 2k)
were recorded primarily for use in the development of the angle-of-
attack stabilization system of the missile.

CONCLUS IONS

The high-epeed wind~tunnel tests of the 0.5-scale model of the
Pairchild ILark indicated the following:

1. Rolling this missile 22.5° has no serious effect on the static
longitudinal stability.

2, The missile with the test model configuration will not attain
the desired maneuvering accelerations even with the horizontal wing
flaps deflected 50°.

3. The wake due to the forward portion of the fuselage causes a
rolling moment when the vertical wing flaps are deflected with the
missile at angles of attack other than 0°. 4 similar rolling moment
probably exists with the horizontel wing flaps deflected when the
missile is sideslipping or yawed.

k., The flaps on the NACA l6-series wings were ineffective at
small deflections, particularly at the higher Mach numbers. Substitution
of the NACA 6L4A-209 sections alleviated this condition because of the
smaller trailing-edge angle.

Ames Aeronautical laboratory,
National Advisory Committee for Aeronautics,
Moffett Field, Calif.
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TABLE I.— DIMENSIONS OF 0.5-SCALE MODEL OF

THE XSAM-N-2 FATRCHILD LARK

Fuselage
Length, over-all, feet . . . . . . .
iameter, maximum, feet . . . . . .
Wings
Span, feet . . . « . v ¢ &« v « 4+ o .
Chord, constant, feet . . . . . . .
Mean aerodynamic chord, feet . . . .
Angle of incidence, degrees . . . .

Dihedral, degrees . . . . . « . . .
Section, horizontal wing . . . . . .

Trailing—edge angle, degrees . .
Section, vertical wing and alternate

Trailing—-edge angle, degrees . .
Section, second alternate horizontal

Trailing-edge angle, degrees .
Area, square feet . . . . . . . .
Aspect ratio . . . . . . . . ¢« . . &
Sweep, degrees . . + . . s 4 e s e
Flap span (each), feet . . . . . . .
Flap chord (20 percent c), feet . .

Tail Surfaces

Span (in plane of surface), feet . .
Chord, constant, feet s s e b e e s
Angle of incidence, degrees . . . .
Dihedral, degrees . « o « 4 o « «

SCtION & 4 4 v 4o 4 e 0 4 e v e s
Trailing-edge angle,‘degrees . s
Area (in plane of surface), square feet

Sweepback degrees . . . . . .

e s

Ruddervator span (each), feet . . . . .
Ruddervator chord (20 percent ci), feet

Tail length, feet . . . . . + ¢« &« & « &

.

.

e s o

wing
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7.34h
0.708

3.092
0.883
0.883

e o e & e
o e o & o e o 4 O

e & ° ® ® ¥ s+ = 0

NACA 16-209

. » . . - . . - 22
NACA 16-009
- L * * . . L4 . 22

. + . NACA 64A—209
B Lo I
B -

e s s+ o« o« 3.50
B ¢
1.143
0.177

2.021
e s s s o . 0642
0 (alternate =3)
R 1
. e NACA 16-008
B [ &
e s+ « + ¢ o 1.30
e e e e ... 1.6
0.571

e e e e .. ,0.128
c e e e . e . 305

. 6 ¢ s e o
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TABLE II.- TEST-DATA FI3URE INDEX
- Mndel Sonfipuration i Flfure numter
4ori- Verti- oCn
Hord- verti- | zontal | cal Stabi- | Rulier. o ¢ ¢ c ac AZ ac c a2 ac 5t.) a=0 | P
Zonal cil ‘;in? v1:;1:’5’ J(-ézé?r)‘s ‘;atore Nose Attitude || v :Ié Vg Vé VGL ve" "SD V'é ve" ve" 3;" of
ving wing aps aps deg deg) ) c z M M 5 1 ® a
(deg) (deg) o “D " o Sey, Bey Ty t
16-209 | 16-009 0 0 0 0 Normal | Unrolled || L(a) | &(a) | &(a) | 1%(a)
16-209 | 16-009 0 0 0 0 Norza1l | 59 }5 d 4le | 6(0) | 8tr) |10¢E)
16-209 | 16-009 0 0 off “ort Normal | Unrollea || ©(a)|T7(a) | 11 .
. I e{r; | 7(c)
64A~209 | 16-009 0 0 off off Normal | Unrolied || F(2) | 7(a) g 11
‘ Fle)] 7(e) CQ
16-009 | 64%A-209 o o of f off Noraal ! Unrolled | S(a)| 7(e) |4 1 . ' %
i =) 7(e)
5 6 -2C to : . . .
16-209 16-009 | o7 0 off orf Normal | Unrolled 17(a} L 17{a) | 1i(a)
64a-209 | 16-009 | ;29 tO 0 off off Normal | Unrolled 1206y | 17(0) | 19(0)
16009 | 64A-209 | OcfO 0 off oft Normal , Unralled 12(c) | 13(c) | 1k{e)
e —
16-209 | 16-009 ;;g B | gt 0 0 Normal ’ Unrolled 15 L1k
16-209 16-009 0 0 0 8129 Normal | Unrolled 17
]
-3 to
16-209 | 16-009 o 0 3 o Normal | Unrolled 18
|
16-209 16-009 -50 to -3 to i I
and off and off +50 0 +3 0 Normal | Unrolled 19
16-209 | 16-009 ;;5 to 0 0 0% Normal | Unrelled 20 g
16-209 | 16-009 | 322 % | o |2,;%2%3 | 959 | wormal | tnrollea 21 g
16-209 | 16-009 %8 and 0 o 0 Parzal | Unrolled ;?‘g'
. - O
Alter- el
16-209 16-009 o] 0 0 o] nate Unrolled ot py
o
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FIGURE LEGENIS
Figure 1,~ The 0.5-scale model of the XISAM-N-2 Fairchild Iark.
Figure 2.— Location of nose pressure orifices. (a) Normal and alter—
nate noses with orifices 45° from the vertical plane. (b) Normal

nose with orifices on horizontal and vertical planes,

Figure 3,~ Photograph of the 0,5scale model XSAM~N-2 Lark in the Ames
16~foot high-speed wind tummel. (a) Front view, (b) Rear view,

Figure Y, Variation of Lift coefficient with angle of attack. th,
sfv, 6ft’ i = 0°; Wy, 16-209, W v 16-009, (a) Unrolled.
Figure 4.— Concluded, (b) Rolled 22,5°.

Tigure 5.~ Variation of 1lift coefficient with angle of attack for the
model with three different horizontal wings, less tail. B8p , Bp = 0°.

(=) M, 0.4, 0.65, 0.75, 0.80,

Figure 5.— Concluded. (b) M, 0.825, 0.85, 0.875, 0.90, 0.91,

Figure 6.~ Variation of lift coefflcient with drag coefficient at various
Mach numbexrs. S'f_' s Ef » 8f P it Wh, 16-209, ) l6—009.

(a) Unrolled, ¥ <V t

Pigure 6. Congluded, (b) Rolled 02,59,

Figure 7.~ Variation of 1lift coefficient with drag coefficient for the
nodel with 'bhree different horizontal wings, less tail, Sf R 5f = 0%
(a) M, 040, 0‘65, 0.75, 0.80.

Figure 7.— Concluded. (b) M, 0.825, 0.85, 0.875, 0.90, 0.91.

Figure 8. Variation of drag coefficient with Mach number at various
angles of attack. B , dp , Bft’ iy = 0% Wy, 16-209, W,, 16-009,

(a) TUnrolled.
Figure 8,— Concluded. (b) Rolled 22.5°.

Figure 9.— Variation of drag coefficient with Mach number for the model
with three different horizontal wings, less tail, Sf s afv = 0°.

Figure 10,~ Variation of 1lift coefficient with pitchmg—-moment coeffi—
cient. afh, Bp aft, 1y = 0%; Wy, 16-209, Wy, 16-009. (2) Unrolled.
v

Figure 10.- Concluded, (b) Rolled 22.5 .
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Figure 11l.— Variation of lift coefficient with pitching-moment coeffi-
cient for the model with three different horizontal wings, less tail.
B¢y, Be, = 0°.

Figure 12.~ Variation of lift-coefficient increment with horizontal flap
deflection for three different horizontal wings, model less tail.
a, Bp = 0°. (a) Horizontal wing 16-009. (b) Horizontal wing 16-209.
{(¢) Horizontal wing 64A-209.

Figure 13.-~ Variation of pitching-moment-coefficient increment with
horizontal wing-flap deflection for three different horizontal wings,
model less tail «, 8f, = 0°. (a) Horizontal wing 16-009. (b) Hori-
zontal wing 16-209. (c) Horizontal wing 64A-209.

Figure lh.—~ Variation of drag-coefficient increment with Mach number due
to horizontal flap deflections for three different horizontal wings,
model less tail «, 8p = 0°, (a) Horizontal wing 16-~009. (b) Hori-
zontal wing 16-209. (&) Horizontal wing 64A~209. "

Figure 15.- Variation with Mach number of drag coefficient for various
combinations of horizontal- and vertical-flap deflections.
a, B¢, it = 0°; Wy, 16-209, W, 16-009.

Figure 16.-- Variation of rolling-moment coefficient with Mach number
for various angles of attack with various combinations of horizontal-
and vertical-flap deflections. Bft, iy = 0% Wy, 16-209, Wy, 16-009.

{a) afv; 10°; af X —302- (v) Bf P) 10°; th) 300, (c) afv: 10°;
B¢, » 20°. (@) Bp , 207 Be , 30°.  (e) lﬁfv’ 20°; B¢, » 20°.

Figure 17.~ Pitching-moment-coefficient increments due to ruddervator
deflections at various Mach numbers. o, th, Ofyy iy = 0°; Wn,
16-209, Wy, 16-009.

Figure 18.~ Pitching-moment-coefficient increments due to tail ineci-
dence variation at various Mach numbers. o, th, 6fv’ Sft= 0°;
Wy, 16-209, Wy, 16-009.

Figure 19.~ Variation of stabilizer effectiveness with Mach number
for several wing flap deflections and with the wings off.
o, Sft’ 6fv = 0°; Wy, 16-209, W, 16-009.

Figure 20.~ Variation of pitching-moment coefficient with 1ift coeffi-
cient for various deflections of horizontal wing flaps and rudder—
vators at a Mach mumber of 0.85. @, & , iy = 09 Wy, 16-209,

Wy, 16-009. v
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Figure 21.,~ Variation of pitching-moment coefficient with lift
coefficient for various tail incidences and horizontal wing-flap
deflections at a Mach number of 0.85, with and without tail,

@, Bp s Bp, = 0% Wy, 16-209, W,, 16-009.

Figure 22.— Variation of pressure coefficient with angle of atbtack at
various nose orifices of the mormal nose. Orifices 45° to vertical
plane as shown in figure 2(a). (a) Orifice A, (b) Orifice B,
(¢) Orifice C,

Figure 22.— Concluded, (d) Orifice D. (e) Orifice E,

Figure 23.— Variation of pressure coefficient with angle of attack at
various nose orifices of the normal nose, Orifices in horizontal
and vertical planes as shown in figure 2(b). (a) Orifice Al,

(v) Orifice B'., (c) Orifice D!,

Figure 23.— Concluded., (d) Orifice C!'. (e) Orifice E'.

Figure 24,~ Variation of pressure coefficient with angle of att%ck
at various hosge orifices of the alternate nose. Orifices 45° to
vertical plane as shown in figure 2(a). {(a) Orifice A.

(b) Orifice B, (c) Orifice C.

Figure 24,—~ Concluded. (d) Orifice D. (e) Orifice E.
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Figure [ - The 0.5-scale model of the XSAM-N-2 Fairchild Lark.
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\
Alternate nose

Normal nose

Front view Side view

(a) Normal and alternate noses with orifices 45°
from the vertical plane.

Front view Side view

(b) Normal nose with orifices on horizonfal and
vertical planes.

Figure 2.- Location of nose pressure orificés.
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(&) Front view. : (b) Rear view.

Figure 3.— Photograph of the 0.5-scale model XSAM-N-2 Lark in the Ames 16-foot high—speed wind tunnel.
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Figure 8.— Variation of drag coefficient with Mach

number at various angles of attack. é‘,h, d}v, d'f’,
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Figure 9.— Variation of drag coefficient with Mach number for the
model with three different horizontal wings, less tail. é\fh’ va =0°
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(e) Orifice E'

Angle of attack,a, deg
Figure 23.— Concluded.

(d) Orifice C'
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(a) Orifice A. (b) Orifice B. (c) Orifice C.

Figure 24— Variation of pressure coefficient with angle of attack af various nose orifices of the allernate
nose. Orifices 45° fo vertical plane as shown in figure 2(a).
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{d) Orifice D.
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(e) Orifice E.
Figure 24.— Concluded.
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