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SUMMARY

The data presented in this report were obtained by North American
Aviation, Inc., from an investigation conducted in the Southern
California Cooperative Wind Tunnel, Tests were made over a range of
Mach numbers from 0,300 to 0.883 to determine the aerodynsmic charac—
teristics of a semispan model of a 35° swept—back wing equipped with a
leading—edge slat and to gain additional knowledge of the aerodynamic
loads and automatic operation of the slat. Lift, drag, and pitching—
moment characteristics of the model wing in the presence of a fuselage
were measured as well as the pressures acting on the slat in the
retracted and the full-open positions. The pressure data were analyzed
to ascertain the opening characteristics of the slat for two possible
circular-arc slat tracks which could be used for automatic operation of
the slat,

Results of the investigation indicated that for angles of attack
of the order of 12° and above the slat was effective for increasing the
1lift coefficient of the wing for Mach numbers up to 0.826. Increasing
the Mach number aggravated a decrease in longitudinal stability of the
wing caused by extension of the slat. It was found that, for a circular—
arc slat track, moving the center of rotation rearward relative to the
leading edge of the slat both increased the angle of attack and decreased
the range of Mach numbers for which the slat would tend to open auto—
matically.

INTRODUCTION

The use of wing sweep and relatively thin wings on present—day
airplanes to delay the onset of compressibility effects to higher speeds
has resulted in a decrease in the meximum 1ift coefficient such that the
minimum flight speeds are above desirable limits. Since customary
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high-1ift devices such as trailing—edge flaps are being utilized to the
fullest extent to lower the stalling speed, additional devices, to be
applied near the leading edge, are being sought to augment the 1ift and
delay the onset of leading—edge separation. It is thought that leading—
edge devices also might offer a solution to the problem of controlling
the spanwise flow on a swept wing which leads to tip stalling and longi—
tudinal instability.

For many years the leading—edge slat has been considered as a
device for improving lateral control in stalled flight in addition to
being capable of producing high lifts on wings (reference 1). Although
some information on straight wings with leading—edge slats has been
published (references 2 to 6), very little data are available on swept
wings with leading—edge slats (references 7 and 8)., To make some infor—
mation immediately available on the effects of variations of Mach number
on the characteristics of swept wings with leading—edge slats and on the
automatic operation of these slats, North American Aviation, Inc., has
furnished the NACA with results of tests conducted in the Southern
California Cooperative Wind Tunnel of a semispan model of a 350 swept
wing equipped with a leading—edge slat.

The data presented herein describe the force and moment character—
istics of the model at Mach numbers from 0,300 to 0.883. Force and
moment characteristics of the slat as determined from slat pressure
distributions are also presented and have been analyzed in an effort to
gain some knowledge of the operation of automatic slats.

NOTATION

The forces and moments acting on the model were referred to the
wind axes and to an assumed center of gravity which lay in the plane of
symmetry at a distance of 0.13 mean aerodynamic chord above the quarter
point of the mean aerodynamic chord. The forces and moments acting on
the leading—edge slat were referred to a system of axes which is in a
plane normal to the slat leading edge and the origin of which is the
intersection of the leading edge of the slat with the wing reference
plane when the slat is in the retracted position. With the slat
retracted, the x axis lay in the wing reference plane (fig. 1) and was
normal to the slat leading edge, and the 2z axis was normal to the wing
reference plane. When the slat was extended, the axes remained fixed
with respect to the slat.
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General Notation
M Mach number
P free—stream static pressure, pounds per square'foot
q free—stream dynamic pressure, pounds per square foot
Subscript
u uncorrected values

(See Tests and Corrections to the Data.)
Notation for Wing in the Presence of the Fuselage

3 mean aerodynamic chord, feet
Cp drag coefficient <§_r_z_a,_g_>

as
cr 1ift coefficient ( hft>

as
Cm pitching—moment coefficient < pitching_moment)

gSc
R Reynolds number based on the mean aerodynsmic chord
S projected area of semispan wing, square feet
a angle of attack of fuselage reference plane, degrees
€ wing incidence relative to fuselage reference plane, degrees
Notation for Leading—Edge Slat
c slat chord normal to leading edge, feet
(z/ch
Ce slat chord—force coefficient —‘jp APe d(z/c) s positive
(Z/C)a

when acting forward parallel to x axis
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Cmg slat moment coefficient about the leading edge, positive when
tending to rotate slat trailing edge up
(See appendix.)

1
Cn slat normal—force coefficient _\/P APn d(x/c) | , positive
o]
when acting upward normal to x axis
: 2 2 1/2

Cr slat resultant—force coefficient | (Cp)+(Cc)
Cg slat opening—force coefficient

(See appendix.)
P; local static pressure on slat, pounds per square foot

pl_P
P pressure coefficient ( —=--
q
APe [P (forward) — P (rearward)} s=constant
APp P (upper surface) — P (lower surface)
x=constant

Rr radius of slat track, feet

(see fig. 1.)
b4 distance along x axis behind the slat leading edge, normal to

the leading edge, feet
Xp x coordinate of center of pressure
xR x coordinate of center of rotation, feet

(See fig. 1.)
z coordinate, normal to x axis, feet
Zp zZz coordinate of center of pressure
ZR z coordinate of center of rotation, feet

(See fig. 1.)
8¢ angle between x waxis with slat extended and x axis with slat

retracted, degrees

(See fig. 1.)
¥ - line—of—action angle [tan"l (— %’-) j] , degrees

c
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Subscripts
8 maximum ordinate below x axis
b maximum ordinate above x axis

MODEL AND APPARATUS

The semispan model used in this investigation consisted of a left
wing panel and the corresponding half fuselage (fig. 1). The wing had a
taper ratio of 0.513 and an aspect ratio of 4,785, The quarter—chord
line was swept back 35.23°. The dimensions of the wing are given in
table I, and the variation of incidence is shown in figure 2,

In the original wing, the quarter—chord line was swept back 35°,
and the NACA 0012-64 and 0011-64 sections were laid out normal to this
line at the root (station O) and near the tip (station 6.13), respec—
tively. The present wing resulted from adding a constant—chord exten—
sion to the trailing edge of the original wing. The sections were
modified by drawing straight lines through the new trailing edge and
tangent to the original contour. ’

The wing was equipped with a constant—chord leading—edge slat which
was divided into four segments., Movement of the slat was in a direction
normal to the leading edge. A section of the slat is shown in figure 1
along with a table of dimensions locating the slat with respect to the
center of rotation for two circular—arc tracks. Only track B was
actually simulated, but the dimensions for track A were also used-in
computing the slat opening—force characteristics. The slat was
secured in both the retracted and the full-open position by means of
metal brackets. A single row of static—pressure orifices was installed
in each of the three inner segments of the slat. The orifices were
flush with the slat surfaces, and the rows were normal to the leading
edge of the slat. The spanwise positions of the rows are indicated in
figure 1.

The wing was attached to the tunnel balance system. The fuselage
was mounted on the turntable in the tumnel floor, and was separated from
the wing by a gap which was sealed in a manner that imposed no restraint
on the wing. Therefore, no direct forces acting on the fuselage were
measured. The fuselage was provided with boundary-layer ducts in order
to minimize the effects of the tunnel-floor boundsry layer.
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TESTS ANRD CORRECTIONS TO THE DATA

Over the range of Mach numbers from 0.300 to 0.883, measurements
were made of the 1lift, drag, and pitching moment of the model at various
angles of attack with the siat retracted and with the slat fully
extended, Distributions of static pressure over the upper and lower
surfaces of the three inner slat segments were measured for the same
test conditions except at a Mach mumber of 0.883 with the slat extended.
The variation with Mach number of Reynolds number for this model is
shown in figure 3. All tests reported herein were made with the wing in
the presence of the fuselage.

The corrections applied to the data to compensate for the blockage
of the air stream by the model are as follows:

M=y [1+-—22009L (7, 72dye
(1-4y) 3/2 2 %

vYhere

y = 1.4

- 0.,0091 _ 2
P [“ (1) 3/2 <2 M“”

The following Jjet—boundary corrections were added to the drag—coefficient
and angle—of-attack data: .

0.0183(c12)

tm(CL)

ACD

JaYe?

where f) 1s given in the table:

M ory

0.3001} 1.3
601} 1.k
8ol 1.5
1.

1.6

1.7

. 826
851

9
6
9
3
1
.883 4

For a Mach number of 0,883, tunnel-wmll static—pressure data indicated
that the tunnel was choked for angles of attack of the model of 6° or
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above. The data for these conditions, therefore, are questionable., The
tunnel was not choked for Mach numbers of 0.851 or less.

RESULTS AND DISCUSSION

Model Forces and Moments

The 1ift, drag, and pitching-moment characteristics of the model
with the slat retracted and with the slat fully extended are presented
in figure 4 for various Mach numbers. Some of the curves do not extend
through zero lift or maximum 1ift, consequently a complete analysis and
comparison of the effects of slat extension could not be made.

Lift.— As shown by the data in figure 4, Por angles of attack of
the order of 12° and above, the slat appears to have been effective in
increasing the 1lift of the wing for Mach numbers up to 0.826. The slat
increased the angle of attack for zero 1lift about O.7° for Mach numbers
up to 0.801, and an increase of similar magnitude seems likely for the
higher Mach numbers although the curves do not cross the axis. For Mach
numbers of 0.300 and 0.601 (figs. 4(a) and U4(b)), the lift curves for
the wing with the slat extended remained essentially linear to higher
angles of attack than did the curves for the wing with the slat retracted,
indicating that extension of the slat delayed the occurrence of flow
separation over some portions of the wing to a higher angle of attack.
This improvement was probably due to a reduction of the peak pressures
and of the adverse pressure gradient near the wing leading edge, and
also to & beneficial effect on the boundary layer on the upper surface
of the wing from the air flow through the gap between the slat and the
wing,

For Mach numbers of 0.801 and above (figs. 4(c) through 4(f)),
there was a decrease in the slope of the 1lift curves for the wing with
the slat extended prior to any reduction of slope of the curves for the
wing with the slat retracted. In the absence of pressure measurements
or tuft studies of the flow over the main portion of the wing, it is
not possible to explain these changes in lift—curve slope.

Drag.— The drag characteristics of the model with the slat
retracted and with the slat extended are summarized in figures 5 and 6.
As shown in figure 5, extension of the slat increased the drag coeffi—
cient and reduced the Mach number for drag divergence for low values of
the 1ift coefficient. However, for the higher 1lift coefficients,
extension of the slat caused the drag coefficient to remain nearly
constant up to a Mach number of approximately 0.65 which resulted in a
marked reduction in the drag coefficient over the middle portion of
the range of Mach numbers for a 1lift coefficient of 0.5 and over
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essentially the entire range of Mach numbers for a lift coefficient of
0.6. Figure 6 shows that extension of the slat resulted in an increase
in the lift—drag ratio only above a 1lift coefficient of approximately
0.64 for a Mach number of 0.300 and 0.48 for Mach mumbers from 0.601

to 0.851. For the wing with the slat retracted or extended, the maximum
values of lift—drag ratio decreased with increasing Mach number. It
should be remembered that the 1lift and drag of the fuselage are not
included in the absolute values of the lift-drag ratio.

Pitching moment.— For a Mach number of 0.300 (fig. 4(a)), exten—
sion of the slat caused a reduction in the static longitudinal stability
of the model wing for the comparable range of 1ift coefficients. For
Mach numbers of 0.601 and above (figs. 4(b) to 4(£)), the pitching-
moment coefficients for the model wing with the slat extended indicated
a range of neutral or slightly negative stability for low 1lift coeffi—
cients followed by a change to instability as the 1ift coefficient was
increased and subsequently a change back to stability at the higher 1ift
coefficients, The severity of these changes increased and they occurred
at progressively lower 1ift coefficients as the Mach number was increased.
For Mach numbers of 0.801 and above, the increased instability with the
slat extended coincided approximately with the decreases in lift—curve
slopes mentioned previously.

Slat Pressure Distribution

Some typical graphs of the chordwise and thicknesswise distribu—
tions of pressure over the leading-edge slat are presented in figures 7
and 8 for the various test Mach numbers. The thicknesswise distribu—
tions of pressure, although presented, are not discussed since they were
used only for obtaining force and moment coefficients.

From a comparison of pressure—distribution curves for corresponding
test conditions (e.g., segment 1 curves for approximately equal angles
of attack from figs. 7(a) and 8(a)), the following results were evident.
Extension of the slat reduced the peak pressures near the leading edge
as well as the adverse pressure gradient over the upper surface. The
location on the slat of maximum pressure (corresponding to stagnation
pressure on a straight wing) moved around the leading edge toward the
upper surface as the slat was extended. The lower—surface static
pPressures also were altered considerably by extension of the slat.

With the slat retracted, pressures over its lower surface in the
region from the discontinuity in the slope of the slat contour to the
80—percent—chord point were nearly constant, With the slat extended,
the small region of constant pressure on the lower surface (x/c = 0.20
to 0.25 approximately) is believed to be indicative of flow separation
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from the surface at the discontinuity in the slope of the contour and
reattachment a short distance beyond. Following reattachment, the flow
was retarded — nearly to maximum—pressure conditions for the higher
angles of attack — before being accelerated when passing through the
gap formed by the trailing edge of the slat and the upper surface of the
wing. :

The only noticeable effect of the Mach number variations on the
slat pressure distributions was a continuous decrease in the leading—edge
pressure peak as the Mach number was increased.

Slat Forces and Moments

The force and moment characteristics of the various slat segments
in the retracted and in the extended positions, obtalned by integration
of the graphs of the pressure distributions, are presented iIn figures 9
to 11 for several Mach numbers. Increasing the Mach number caused no
consistent change in the normal—force and moment characteristics of the
slat, but did decrease the slopes of the chordwise force curves for both
positions of the slat. For each Mach number, extension of tke slat
generally resulted in a sizable reduction of the magnitude of the forces
and moments and the slopes of the respective curves for a constant angle
of attack.

Automatic Slats

Due to the nature of the forces and moments acting on a leading—
edge slat, the slat can be made to extend itself automatically as a
function of angle of attack without the use of a mechanical actuating
mechanism. The path or track the slat is to follow from the retracted
to the extended position is dictated by the particular wing and slat
design.

The data for the slat of this report have been analyzed for two
possible circular-arc tracks to determine the effect of the location
of the center of rotation of the track on the slat opening—force char—
acteristics. The forces and moments acting on the slat were resolved
into a component of force acting tangential to the circular—erc track,
that is, the slat—opening force.

Application of data.— The centers of rotation for the two slat
tracks considered are defined in figure 1. The slat opening—force
coefficients are shown in figure 12 as a function of angle of attack
for track A with the slat retracted and for track B with the slat
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retracted and fully extended. TFor negative values of the slat opening—
force coefficient, the slat will tend to retract, while for positive
values the slat will tend to open. As shown in figure 12, a change from
track A to track B would increase the angle of attack for which the slat
would first tend to open. Increasing the Mach number had little effect
on the angle of attack for which the slat with track A would first tend
to open. The opening characteristics of the slat with track B, however,
were affected considerably by an increase in Mach number, The data for
Mach numbers of 0.300 and 0.601 indicate positive opening-force coeffi—
cients for the three inner segments of the slat. The data obtained at
higher Mach numbers indicate positive opening—force coefficients only
for the second segment of the slat, and these coefficients were small.
Therefore, judging from these data, it is doubtful if the slat with
track B would open for a Mach number of 0.801 or above., However, with a
positive opening—force coefficient for only one segment, the possibility
remains that the slat could open sskew to the original leading edge.

The data in figure 12 for the slat with track B indicate that, for
angles of attack above ho, extending the slat reduced the slat opening-
force coefficient Cg. This reduction resulted in an angle—of—attack
range for Mach numbers of 0.300 and 0.601 wherein Cg for the slat in
the retracted position was positive, while Cs for the slat in the
extended position was negative (figs. 12(a) and 12(b)). Therefore, for
these angles of attack, the slat would open only a fraction of its
complete travel.

Design considerations.— If
the forces and moments acting on a
slat are known, the angle of attack
for which a positive value of the
slat opening—force coefficient first
will be realized can be determined
readily by the use of a diagram such
as is shown., The slat opening—force
coefficient Cg 1s related to the
slat resultant—force coefficient
since Cg times the radius of the
circular-arc slat track RR must Lines o ecton
equal CR times the distance from "
the line of action for CR to the
assumed center of rotation. When
the line of action for Cr falls to
the left of an assumed center of
rotation the moment about the center \

of rotation tends to keep the slat
retracted., When the line of action
for Cr falls to the right of the
center of rotation, the moment acts
to extend the slat. Thus, for a



NACA RM A51H23 1

center of rotation assumed to lie below the intersection of and between
the two lines of action shown in the sketch, the slat would start to
open for an angle of attack greater than «; but less than a,, Nor—
mally the center of rotation would be placed far enough below the wing
reference plane to reduce the curvature of the slat track so that the
mechanism could be contained completely within the wing.

The variation in numerical value of the slat opening-force coeffi-
cient resulting from extension of the slat, due to changes in both mag-
nitude and direction of the slat forces, would suggest that a slat path
that did not maintain a fixed center of rotation might permit the slat
to extend or retract completely in a very small range of angle of attack.

The mass of the slat introduces additional forces which should be
considered along with the aerodynamic forces in the design of an auto—
matic slat., In accelerating or decelerating flight, the forces due to
the mass of the slat will influence the tendency of the slat to open,
depending upon the location of the center of gravity of the slat with
respect to the center of rotation for the slat track,

CONCLUSIONS

Data contributed by North American Aviation, Inc., from tests on a

semispan model of & 35° swept—back wing with a leading—edge slat have
indicated the following conclusions:

1. For angles of attack of the order of 12° and above, the slat
was effective in increasing the 1ift coefficient of the wing for Mach
numbers up to 0.826.

2. Extension of the slat caused a reduction in the static longi-—
tudinal stability of the wing for all but the highest 1ift coefficients,
the largest changes in stability occurring at the higher Mach numbers.

3. For a circular-arc slat track, moving the center of rotation
rearward relative to the leading edge of the slat both increased the
angle of attack and decreased the range of Mach numbers for which the
slat first tends to open automatically.

Ames Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Moffett Field, Calif,
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APPENDIX

DERIVATION OF EQUATION FOR SIAT OPENING—FORCE COEFFICIENT
Co#

Z /
Cenfer of pressure

X
4/”JF_—L
Cenfter of

rotation

The summation of moments due to the slat forces tending to extend
the slat is given by the following:

om = [ Calagrag) = Caligep)| ae
but
Ce(zp) + Cn(xp) = Cmg(c)
Therefore
IM = [Cms(c) - Celzg) - Cn(XR)] qe
The product of the slat opening—~force Cgqc and the radius for the
circular—arc slat track RR also must equal the summation of moments:

£ M = Cg(RR)qc

S0 Cg (©)~Co (2)=Cp (xR)
Cg = T
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TABLE I.— MODEL DIMENSIONS

Wing (complete span)

Area, square feet (includes 5.55 square feet
covered by fuselage) « o o « o « ¢ o o 0 o o o o o o o 31.99

Span, feet . & 4 & ¢ ¢ . e 4 e e e s s e s s e 0 e 0 e o 12,39
Mean aerodynamic chord, feet . . . . . . e e 2.69
Aspect TAE10 v ¢ ¢ ¢ o o o o o o o o o o o s s e s e o o 4,78
Maper r8t10 o & o « ¢ ¢ o ¢ o« o o ¢ o o s s s o o o o « 0,513

G’eometric tViSt » d-egz'ees o' @ @ e o & o e 0 o o 9o o o+ o o+ 2 .0
Dihedral, degrees e @ & 6 o o e o s ® e s ° 9 e s o ° o o 3 oo
Slat

Area, 8qUATE TEEt v o v v o ¢ o ¢ o o o 0 o 0 o o o o o 2197

Chord, feet (constant) . . v v ¢ o ¢ ¢ ¢ o o < o o o o » b0.36

a
Projected on wing reference plane.
PNormal to leading edge of slat. -
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Note: All dimensions are i fest.
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Figure |- Dimensions of the semispan model.
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Drag coefficient, C,
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Figure 5.— Variation with Mach number of the drag
coefficient for the model wing.
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(a) M=0.300

Flgure 7—The chordwise and thicknesswise distributions of pressure
over the leading-edge slat in the retracted position.
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Figure 7- Continued.
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Figure 77— Continued.
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Frgure 77— Continued.
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Figure 7 - Concluded.
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(a) M=0.300

Figure 8- The chordwise and thicknesswise distributions
of pressure over the leading-edge slat in the
extended position.
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Figure 8.— Continued.
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Figure 8.—-Continued.
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Figure 8.- Continued.

35



36 NACA RM A51H23

o Segment |
o Segment 2

O Segment 3

Pressure coefficienl, P

Pressure coefficient, P

vUnf/agged symbols denote upper surface
Flagged symbols denote lower surface

Pressure coefficient, P

(e) M=0.85/

| Figure 8 - Concluded.



NACA RM A51H23

22 Slat retracted
. Slat extended — — —
Tunnel choked N / N
20 N / I|‘
/ Tl
[ I 1/
18
ARG
L6 1/ VAR
NV DS
N ST/
14 SH—Sf 1 g 3
é,/ /'/‘g‘,/ /
ANEE }Z /
12 ‘ V)
BV BVENAE
o 1A g
/ /// / / 7
. [ 1/ / LY
/
S N aIaRTAMTAR Y
6 o 5
/ / S 0\// : 4
4 1 7 / c"l/’J / 7
/1 ]/ . / /,/ 06"7/1_\
2 / / / / / / /L é‘b’)/
/ / i / L
o T T T
/ /7 /// // ; . {
- / 2 / - I
z / /) / ; K
I / /
-4 7 7 ] /
7 7 + 7
-6 / ! :
/ VW
[ 11 1 I_
-8

-4 0 4 8 12 16 20 for M=0.300
Angle of attack,a, deg

(a) Segment /.

Figure 9.— Normal-force characteristics of the
leading-edge slat

37



38

Slat retracted
24 Slat extended — —— /
Tunnel choked }\\\\\\Q /q
22 Pt
~ AT
. l '
20 X
ANEVs
1.8 LA R
%—:v?b S/ I/ 1 4
16 N Mg\ J Q,/ /
A / I,Q‘ /IQ‘{}L/ "},/
14 N { / 0‘*-7‘ »
T T
L2 / / y 1l
| a8
} .
10 Tt avin
. AN B AEITa!
. AT A T
' ARE AK
6 AR E R AW
} [ \J !
L SHEA |
4 / HEIHE Q{/] kY /
TN AR AN
1A SR AR
2 ; 7 / ",
, VT
/ {/ //l // fl 'l/ !
/ /
-2 7 }" 4 ) / //
-4 // // ! /l // v: sr
/ ’I | l—
-6

NACA RM A51HZ3

-4 o 4 8 12 16 20 forM=0.300

Angle of altack, a,deg
(b) Segment 2 .
Figure 9.— Continued.



NACA RM AS1H23

2.6

2.4\ Tunne! choked NN ~17
yi
22 L]
f
20 /f \, /
/ i
/ i/
* o
INAW/AL
16
// [ ,'\ ENDAER
14 vl// /} ‘, §
AN T T
+ g 0‘8/[ S 1/
HOUR ST o
10 —
) iy iac
Q
¢ AT,
T T
ANENETEYEYEN
Py m7iE i
// /.*@Q/L%\/ ll // l //
A
2 7 'Q‘O Q?\/ ‘o/
7 T/ T &7
0 / /// // v Q/ QQ?L
iy aV) a¥ i E
/ / ,
B O 8 B T O/ B y
/ / 7 /
.._4 L L / »
y / ;
i /
—® | 1 1 l—
-4 0 4 8 /2 16 20 for M=0.300

Slat retracted

Slat extended — — —

Angle of allack,a,deg
(c) Segment 3.
Figure 9.— Concluded.

39



40 NACA RM A51H23

12
Slat retracted

Slat extended — _ _

. /

1O\tunnel choked N /
. /
=
‘x‘%@/ v L/ A
yARYAR A
A ) { \
6 Ny v
/ & |/ v/
Qu / // | K/
AN
4 A 0o/\/ /
/1 o /
, / // ,/ // 1 " » i
/ / .g‘& — N
2k / 4?00// / / 9/ \ \\&A&
) / / 4.)/ / / 06 // N .
/ / 0/ / \ /// 0 ,/‘ 4
WY 2 ‘7
// 09/ 74 (%//

0 i ~ 4 ‘
”
il /// BQ\" . / 4=~

1 VLAY )il wet” | 17

/ - ‘1 R v /7
_2 // | — P 9 6\/1
(/ /"/ // 0.6/
_a |
-4 0 4 8 /2 /6 20 for M=0.300

Angle of attack, a, deg

(a) Segment /.

Figure 10.— Chord-force characfteristics of the leading- edge slat.



NACA RM A51H23

/4
S/at retracted
Slat extended _ _ __
/'Zrunne/ choked N\ /
/ |
[ I\
0"9/ \
/ \ A / \
8 ST \
y / ! 7/
/ 7
s / / / )4
/ // 0,8%//
/
4 ') / / //6/ /// S
/ 2
/ / / ;/0'9 %/\/ &
/ / 0: /7
2 / Q- O // A L q,‘blb
‘ "y /) B4V
/ 9, \*/ | y
/ ;&7 7 (7
0 /| / / / o / / / > d
/ /
// ///’ A 1 4/ 0.60\// 6 ,’/ i
V4 ’///_:_//,,' | JRe E‘I:r' | 17
-2 - //,/ — '/9/5 - S RAA —
- |
-4 0 4 8 12 /6 20 for M=0.300

Angle of attack, @, deg

-(b) Segment 2.

Figure 10.— Continued.

41



Lo

NACA RM A51H23

10 Slat retracted
" |Slat extended _— — _ /"\
Tunnel choked N\ A
_ /\ / \‘
4 / / \
/ \'I \
/
. D §/ , /
Q; A\ 7 1
/ 060/ \ / //
/ /
‘4 / ,/ o‘,nl/_§
01 7
// . / ,.//// //826/// — L~ ]
40
2 // / ,// // 06 \/ / /%%
A -
/ // / '// r/ 4 66/43/,/
0o // /:509 60\//’ g / // 0/ //
7 e
// //// A94 // | /é/ ‘/// ,//
LA e
=2 =T = = ~RA S ——
| 1
-4 0 4 8 /2 /6 20 for M=0.300

Angle of attack, a, deg

(c) Segment 3.

Figure 10.— Concluded.



NACA RM A51H23 43

1.0
Slat retracted // // L/ \\‘
Slat extended — ——| & o / /I
8\ Tunnel choked N\ A Y4 7 3= / N
unne N Q // ! D
// 06/ A .'/ /\ / %
/ B N
6 / A B4 7
A
/ YAS / LA sl | A
¥/
Em 4 / / ’509 / / // / 0/’ q;b/bz
Q / 0. 7 0 V-
A /sy 1L/
p /0/@/ / / ( _
/ ”
2 /// / / / oM // “/ //
. r 4 b ’
VRV AVARVAL Y '
/ b %
o /l /) / A / /] 0 /
/ / // ’/ V4 / \ 4
/ 1, / / Q,‘)
)4 P 7 7 o7/
7 / R / A
-2 . - — v NNAA T ]
_ y / L1
-4 0 4 8 /2 /6 20 for M=0300

Angle of attack, a, deg

(a) Segment | .

Figure ll.—Moment characteristics of the leading-edge s/at.



Lk

NACA RM A51H23

10 Slat retracted 7T\ L3
Slat extended _ _ _ / VAN //
y - N
Tunne! choked N\ y 7 7 N
VAV ARV 44 N
o W / ? 4 1 §§%
of)/ of ] 7 / N,
0@ hY ' 4 / 7
VAR L 1/
o / © /o 171
/l / / OQ';‘, N / / /
AL B
4 / // , /,// Q y _é)/ 7
/ Y 0 / / / Q'/ '1/ .
F LAV Y
2 / 0, Y /A "
/ / 4 / // /
ya 2 /
4 / 7 7 / 0\/ 7 7/
0 / /// ,/ / 93/ %‘Lh" ( 1/
‘/ ‘/ /C/ 4/ ‘,/ 9/ lL//
7 / ' yd 7 ’ /7 /o.//
-2 g SR —
| ]
-4 0 9 .8 /12 /6 20 for M=0.300

Angle of attack,a, deg

(b) Segment 2 .

Figure |].— Continued.



L5

NACA RM A51H23

papniouoy -y} 81nbl

‘£ wewbss ()

bep ‘D yoojjo jo e9ibupy

00£0=l 104/ 9/ 2l 8 b 0 ’-
_ | _ A c-
— N pre I I ST ol N - R S
) \\,ﬁ-& .\‘\ Vg r 2/ \\ 2
- \@&@o \@\c\\ y. \\ > “ \\ 0
\\\ \\ \ \\/O\ \omo \ \‘\ \\ \
7T 87T
/] \\ u\ / ) 0 2 5
7 A \ \\\ / \\ / \
£ / ary ‘ / ’
/ / 4
£ fo ¥ \ «\ | \ / .
/ Q S \ \
) EVAR ANV .
AP Y LS s
/
%/ = 1* ,\ \P &
i \\ \J./\vm\ XN Poyoya  jeuuni
\ / === pepueixe [D|S 07
r 7 D8IoDHOI JOIS




NACA RM A51H23

J01s 8bpa-bulpps) dy; Jo SIHSII8)o0IDYI 92104 -buiuady ~- 2| 9nbi

000 =W (0)

bap ‘o ‘yooyo jo s/buly
& 14 o o 9/ 2/ 8 4 o oz 9/ <2 & v 0 -

g-
= S I S S G
2T ,v\ﬁ. . T 1 e 2] o
EAVARENEEYERNZN AR R EEE|
/ e ’ \ ./ \\ f \\ \\ A 94 \\ \ z
[\ \\ A \\ \
yEENARY, T )
= ’ /

$

£ Jewbas 2 uawbss / wewbas

L6

: v/
S—- N7, Y]] papudixsd oIS

|||||| 190,
W NuuM.M “ PBJooNEL [0S




K7

NACA RM A51HZ23

panuiuoy — g/ 3inbl

1090=w (9)
P bap ‘o ‘yooyo o 9buy
9/ 2/ 8 ) 4 0 9/ 2/ & 14 o 9/ 2/ 8 4 0 V(W...
— - = =] e
F s = = 2 R i Ny
\\V:/! \ 3 , \\.IJA \\ N\\ .VA Q
P Saind DR e .\\ \ \ \\\\ \\
~ '.l-l..l‘r"\\\ / \ (N =y o
P
4 /
/ /
. 7 )
) N W, .
~_/ £ Wowbas /, \ 2 Wewbas , \ / Wewbas o
\| / \NZ
4
o/
————— g Y014  papuUsX3 DS
||||||| g yoo4

v ¥o04

~ PBjoDNB4 OIS



‘panuluo9 —'Z | 94nblo -

9280-=wW (P)
bop ‘v’yoo)p jo s/buy
4 0 /-1 8 14 o 9/ el 8 4 o r-

NACA RM AD1HZ23

- ” z-
~ i -t i Sl el e U g g | T
ik 8 -4 e
/ \ ) P il T \ \ Q
v
\ \ /
\\ \ \\ 7 o
L / \
v 7 4
\\
£ awbss “ 2 awbas | Juawbas
9
108°0=W ()
-
N - \.\. . AT 1 v./\\ .\\\\\.. r\/l“)l .\.\\.
_ ,/A = -] 4 i \N 0
\\ il \ . /
/
4
7 / \ »
/] / 5
» /]
/ 9
£ wowbss “ 2 Wewbas ! 1owbss
———— g yooy PapudIXd j0jS
||||||| g yoouy
v ooy | P3joDH31 [DIS




NACA RM AS51H23 L9

Track A
Track 8 ———————
Slat extended Track B ——-——

Slat refracted l

.6
Segment / Segment 2 / d Segment 3
7
p ’ / 3
/ a8 W
4 4
/ / /
0 // / Pl 7
/ 1 4 //,/ pNuE
ol 1] T T [~
(e) M=0.85/
.6 -
Segment / Segment 2 Segment 3
4 vd
Pz %
& 2 / / y
// // //
ol 1V / /
L LT /
ol I
0 4 & 0 4 & o 4 & /2

Angle of attack,a, deg
(f)M=-0.883

Figure | 2.— Concluded.
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