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SUMMARY 

A loads investigation was made with flap spoiler ailerons, deflec- 
tor ailerons, and a spoiler-slot-deflector aileron on a 45O swept-wing- 
body combination. These controls were located in the vicinity of the 
'IQ-percent wing chord line and extended outboard to 87 percent of the 
wing semispan. Control projection was varied only for the deflector 
ailerons. The wing had an gspect ratio of 4, a taper ratio of 0.60, and 
NACA 65AOO6 airfoil sections parallel to the p,lane of symtr&ry. Static 
pressures were measured on the wing and some of the controls at several 
spanwise stations for Ma+,,r+umbers from 0.60 to 1.03, Reynolds numbers 
from 5.05 x 10~ to 6 x 106, and an angle-of-attack range of about 0' 
to 200. 

This investigation is a closely related extension of a pressure 
study (see NACA RM L%C!lTa) of retractable spoiler ailerons. The results 
of these two investigations indicate that the effects of flap spoiler 
ailerons and retractable spoiler ailerons on the wing pressures are 
generally similar. Adding a slot deflector to a spoiler-aileron con- 
figuration creates low pressure6 on the deflector rear surface and the 
subsequent wing lower surface which have a favorable effect on rolling 
moment, particularly at high angles of attack. At low angles of attack 
the low pressures associated with a slot deflector have their largest 
effects on the spanwise and chordwise loadings for a swept wing at the 
inboard stations. These iow pressures-tend to be of the same magnitude 
as the upper-surface pressures behind a spoiler which are lowest at the 
inboard stations. At high angles of attack where a spoiler has a rather 
small effect on wing loading, the low pressures associated with a 
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slot deflector affect the loading over most of the wing span. The control 
spanwise load distributions were similar in shape for the spoiler aileron 
and the spoiler and deflector components of the spoiler-slot-deflector 
aileron at low angles of attack. 

INTRODUCTION 

-- 
Very few pressure data for spoiler-aileron con~figurations have 

been available at transonic speeds .for use in load calculations or in 
studying the effects of-spoiler ailerons on the flow about wings. A 
test program was, therefore, initiated in the Langley 16-foot transonic 
tunnel to provide static-pressure data for variousbpoiler-aileron con- 
figurations in the transonic speed range for a lar&% angle-of-attack 
range. 

. 

The initial results of this test program (see ref. 1) were for a 
45O swept-wing-body combination having retractable and plug spoiler 
ailerons. The most recent phase of this teseprogr!, reported herein, 
was primarily the investigation at-O0 yaw of spoiler-slot-deflector 
ailerons and flap spoiler ailerons on essentially the same model used 
in the initial phase. These controls verey located in the vicinity of 
the TO-percent wing chord line and extended from the vicinity of the 
body to 87 percent-of-the wing sem%span (same as the spoiler ailerons 
used in the initial phase of the investigation). 

.- 
In this paper the wing normal-force characteristics, centers of 

-- 

I 
-.4- 
c 

load, and span-load and chordwise pressure distributions for one of the 
spoiler-slot-deflector aileron configurations and one of the flap spoiler- 
aileron configurations are compar,ed with those for the-basic model. 
Tabulated wing pressure coefficients and spoiler and deflector loading 
characteristics are also given for these two control conf'igurations. 
The effects of wing leading-edge chord-extensions on the spoiler-slot- 
deflector loads are.also included. There are shown, in addition, the 
effects of varying projection ot-a deflector aileron and ofremoving 
inboard segments of the flap spoiler aileron on the wing chordwise 
pressure distributions. Except for the configurations having only a 
deflector aileron, control projection was not varied. 

A few of these pressure data results have been presented in ref'er- 
ence 2 and six-component force balance data obtained~'simultaneously 
with the present pressure data have been presented in reference 3. 



. 

1 

c 

-z 
. 

NACA RM L57Jll 3 

SYMBOLS 

All chords are parallel to the vertical plane of symmetry. Wing 
coefficients include contribution of controls. 

b wing span 

bi inboard-end location of various controls 

C local basic wing chord 

c’ average basic wing chord 

C’ basic wing mean aerodynamic chord 

'd local chord of deflector rear face 

Ed average chord of deflector rear face 

cS local chord of spoiler front face 

% average chord of spoiler front face 

cn wing se&ion normal-force coefficient, 
Wing section normal force 

qc 

end 
deflector section normal-force coefficient, 

Deflector section normal force 
"d 

Cns 

CN 

P 

spoiler section normal-force coefficient, 
Spoiler section normal force 

qc, 

wing-panel normal-force coefficient, 

pressure coefficient, 
Pl - P 

9 
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distance along cd measured-from deflector leading edge 

distance along cd measured from deflektor leading edge to 
deflector section center of load 

free-stream Mach number 

free-stream static pressure 

local static pressure 

free-stream dynamic pressure 

distance along cs measured from spoiler hinge line 

distance along cs measured from spoiler hinge line to 
spoiler section center of-load 

total wing area 

distance along c measured from wing leading edge, positive-- 
downstream 

longitudinal location of wing section center of load measured 
from wing leading edge, positive downstream 

longitudinal location of wing panel.center of load measured 
from leading edge along c', positive downstream 

lateral distance from plane of symmetry 

lateral locatfon of wing panel center of load measured from 
plane of synnnetry 

angle of attack 

projection of deflector into airstream, fraction of c, 
measured from wing surface perpendicular to wing chord line 

projection of spoiler into air&ream, fraction of c, 
measured from wing surface perpendicular to wing chord line 

c 

G 

4 

+ 
l 



NACA RM L57Jl.l 5 

APPARA%JS 

Tunnel and tide1 

The investigation was conducted in the Langley 16-foot trsnsonic 
tunnel, the airflow and power characteristics of which are presented 
in reference 4. Figure 1 presents the geometric details of the sting- 
supported model. The steel wing had a quarter-chord line sweep of 45', 
a taper ratio of 0.60, an aspect ratio of 4.0, and RACA 65AOO6 airfoil 
sections parallel to the plane of symmetry. The wing had no geometric 
incidence, dihedral, or twist, and was munted in a midwing position 
#on the fuselage. The steel fuselage was a body of revolution with a 
fineness ratio of 10. (See ref. 1 for fuselage ordinates.) The quarter- 
chord point of the wing mean aerodynamic chord was located at the longi- 
tudinal position of the maximum fuselage dimeter. 

Lateral-Control and Chord-Extension Configurations 

A 

S - 

Figure 2 shows some of the geometry of the lateral-control and 
chord-extension configurations used in the test program. More exten- 
sive geometric sectional details for the spoiler-slot-deflector aileron 
and one of the deflector ailerons are shown in figure 1. All the control 
devices were made of steel and were mounted on the left wing. 

Except for edifications involving the removal of small inboard seg- 
ments, the same spoiler was used for all configurations that included a 
spoiler. It was projected 7.8 percent of the wing local chord above 
the wing upper surface and was hinged at the 68.1-percent wing chord line. 
(See fig. l(b).) In the undeflected position, this spoiler would extend 
over I2 percent of the wing chord. When the inboard end of the spoiler 
extended to the fuselage 

( 
bi = 0.14b 2 1 

, the fuselage-spoiler juncture 
was sealed. The wing slot (3.8 percent of the local wing chord) extended 
from 15 to 87 percent of the semispan. Ribs, which had a height of 
2.4 percent of the local wing chord and a width of 0.25 inch, were 
located in the wing slot parallel to the plane of symmetry at the 20-, 
30-, 39-, 48-, 57-, 66-, 75, alid 83-percent-semi-span stations. Braces 
for the flap-type spoiler were mounted on top of these ribs. (See 
fig. l(b).) 

The deflector of the spoiler-slot-deflector aileron projected 
5.5 percent of the local wing chord below the wing lower surface with 
the inboard end located at the fuselage. In its undeflected position, 
this deflector would extend over 8.6 percent of the wing chord. The 
deflector was hinged at the 73.8~percent wing chord line and was fas- 
tened to the wing by seven braces. (See fig. l(b).) 
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The configurations having only a deflector utilized a deflector 
that had a chord length of about 7.8 percent of the local wing chord 
when in the undeflected position. Although this deflector extended 
inboard to the fuselage, it was not contoured to fit the fuselage closely. 
For the deflector configurations having a gap between the deflector and 
wing surface, spacers with a height of 2percentof the local wing chord 
and a width of 5/16 inch were located at seven semispan stations. (See 
fig. l(c) .) 

The leading-edge chord-extensions, which are similar to those dis- 
cussed in references 5 and 6, extended forward 15 percent of the local 
wing chord from the65-percent-semispan station to the wing tip. The 
chord extensions had the ssme section ordlnates back to their maximum 
thickness as did the basic airfoil sections at corresponding spanwise 
stations. The airfoil contour paralleled the wing chord line between the 
maximum thickness of the chord extensions and the maximum thickness of 
the wing. 

Pressure Instrumentation 

Static-pressure orifices were distributed parallel to the vertical 
plane of symmetry at the 13.5- (average), 25-, 40-, 55-, 70-, 85-, and 
95-percent-semispan stations on the leftwing panel. A total of 45 
orifices were located on the upper and lower wing surfaces at each span- 
wise station. The orifices at the wing-fuselage juncture (average 0.135 
semispan station) were actually located on the fuselage 0.1 inch from 
the wing surface. Crifices' located on the front-and rear faces of the 
spoiler (with and without the slot deflector) and the deflector used in 
the spoiler-slot-deflector combination were only utilized for pressure 
measurements when the controls extended inboard to the--fuselage. These 
orifices were distributed parallel to the vertical.plane of symmetry at 
the 14-, 25-, 40-, 55-, 70-, and 85-percentwing semispan stations. 
Eight orifices and six orifices were located on the spoiler and deflec- 
tor, respectively, at each spanwise station. (See.fig. l(b).) The- 
pressures were transmitted by means of small tubing through the model 
and its support system to mercury manometer boards. 

TESTS 

The configurations shown in figure 2 were generally tested through 
an angle-of-attack range from O" to approximately 21.5O for Mach numbers 
from 0.60 to 0.94 and up to angles of 19.4O, 15.4O, and l3.2O for Mach 
numbers of 0.98, l.CO, and 1.03, respective+. These maximum angles 
were not attained for aU of the configurations because of model stress 
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or tunnel power l3mitations. The variation of Reynolds number (based on 
wing mean aerodynamic chord) with Mach number is presented in figure 3. 

DATA REDUCTION 

The pressure data were generally reduced by the methods described 
in reference 1. For some conditions, however, the normally used 
rectangular-step integration did not provide sufficiently accurate sec- 
tion pitching-moment coefficients for the spoiler or deflector. Hence, 
for these conditions the moments were obtained by manually integrating 
the faired pressure distributions for the controls. 

No corrections have been applied to the data. Sting interference 
effects on the flow over the relatively remote wing and lateral controls 
are believed to be negligible. Also tunnel wall effects are small for 
the present test Mach number range. (See ref. 7.) Angle-of-attack 
accuracy is estimated to be within &O.l". 

RESULTS 
c 

Wing static-pressure coefficients are given for the configuration 
with the spoiler aileron extending to the fuselage in table I and for 
the spoiler-slot-deflector aileron configuration in table II. mbulated 
basic wing pressure coefficients‘are available in reference 1. 

Wing chordwise pressure distributions showing the effects of lat- 
eral control prqjection or the effects of changes in lateral control con- 
figuration are shown in figures 4 to 10. In figure 4 the upper-surface 
pressure coefficients for the spoilepaileron configuration are based 
on both wing pressures and the pressures obtained on the front surface 
of the spoiler aileron. The pressures on the spoiler aileron rear sur- 
face and on the portion of the wing surface over which the spoiler 
aileron extends were not utilized in obtaining the pressure distributions. 
These latter spoiler aileron and wing pressures tend to be equal. They 
have, therefore, been omitted to simplify the pressure distributions. 
Their values were approximately equal to the upper-surface wing pressures 
obtained immediately downstream of the spoiler. 

For the spoiler-slot-deflector aileron configuration in figure 7, 
the pressures on the front surface of the spoiler and on the rear surface 
of the deflector have been utilized in the chordwise pressure distribu- 
tions. In this case the pressures between the wing and controls have 
been omitted. 
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Since control pressures were obtained only for the two configura- 
tions where the lateral controls extended into the body, control pres- 
sures are not available for the chordwise pressure distributions shown 
for the remaining control configuratious in figures 5,- 6, 8, 9, and i0. 
For these configurations the pressure distributions have not been 
extended over the control-portion of the wing. 

Y 

Wing spanwise load distributions and wing section center-of-pressure 
locations are presented in figures 11 and 12, respectively, for the basic 
model, for the spoiler-slot-deflector configuration, and for the config- 
uration with the spoiler aileron extending to the fuselage. Wing-panel 
normal-force characteristics, lateral center-of-pressure locations, and 
longitudinal center-of-pressure locations for these three configurations 
are presented in figures 13 to 15, respectively. 

- 

Control..load characteristics are shown in figures 16 to 21 for the 
spoiler-slot-deflector aileron. These characteristics are with and 
without the leading-edge chord-extensions added to the model. Figures 16, 
18, and 19 also include the- control load characteristics for the spoiler 
aileron that extended to the fuselage. 

In fi@;wres which show coqarisons at one angle of attack, the angle 
given is an average for the compared configurations. The maximum detia- 
tion from this angle is kO.1'. 

DISCUSSION 

Wing Chordwise Pressure Distributions 

Spoiler ailerons.- At M = 0.60, figure 4(a) -shows that at low angles 
of .attack the addition of the spoiler aileron to the model caused an 
increase in the upper-surface pressures ahead of t&e spoiler, a decrease 
in the upper-surface pressures behind the spoiler,.and a decrease in the 
lower-surface pressures. The effects were aboutthe same as those shown 
in reference 1 with retractable spoilers deflected.0.04~. In both cases 
the flow was separated ahead of and behind the-spoilers. The primary 
difference was that, behind the retractable spoiler aileron, complete 
recovery of the flow generally occurred before the flow reached the wing 
trailing edge-at 

-7- b2 
= 0.135 and 0.25. -In the present case- similar flow 

recovery was not obtained probably because of the higher deflection of 
the spoiler aileron above the wing surf&e. 

The region of fairly large pressure rise ahead of the spoiler 
aileron extended forward of the spoiler in approximately the shape of a 

a 
V' 

a 
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spsnwise wedge with the apex and the highest pressure occurring at 
Y - = 0.135. 

b/2 
The peculiar shape of the pressure distribution upstream 

Y of the spoiler-aileron top edge at - = 
b/2 

0.25' was a result of the pres- 

sures near the leading-edge front surface of the spoiler aileron being 
less than either the immediately preceding wing pressures or the fol- 
lowing spoiler-aileron pressures. This pressure pattern is believed 
to be associated with a vortex-type flow lying in the separated region 
ahead of the spoiler-aileron traiU.ng edge. (See ref. 1.) 

As the angle of attack was iincreased for M = 0.60, the effect of 
the spoiler aileron on the wing pressures did not change appreciably 
until angles of attack were reached where flow separation on the basic 
wing began to progress inboard from the wing tip. (See fig. 4(a).) 
At these angles of attack the spoiler-aileron influence was reduced, 
as would be expected, since the spoiler aileron was in a separated flow 
region where the local flow was predominantly spanwise. (A discussion 
pertaining to flow separation and other flow phenomena over the basic 
wing may be found in ref. 6.) 

Figure 4 shows that, as the Mach number was increased from 0.60 to 
1.03, the influence of the spoiler aileron on the lower-surface pres- 
sures became confined to the trailing-edge region. This confinement 
probably occurred because shocks on the lower surface opposed the 
upstream transmission of pressure changes. On the upper surface, the 
forward extent of the spoiler-aileron influence became more confined at 

the inboard stations, and at * = 
b/2 

0.135 some pressure recovery occurred 

behind the spoiler aileron at the higher Mach numbers. The confinement 
on the upper surface was probably caused by the presence of a shock wave 
associated with the separation point ahead of the spoiler aileron. The 
presence of this shock would have opposed the upstream transmissJon of 
the spoiler pressure field except outboard where the boundary layer was 
thickened. 

Figure 4 also shows some unexplained effects of increasing Mach num- 
ber from 0.60 at angles of attack of about 8.5' and l3O. At an angle of 
attack of about 8.50 and Mach numbers of 0.80 and 0.90, the spoiler 
aileron has much less effect on the upper-surface pressures for a short 
distance upstream of its traiHng edge at b 2 = 0.55 than at 

-7- $i 
= 0.40 

or 0.70. A similar effect occurs at y 
b/2 

= 0.70 for the higher Mach num- 

bers. At an angle of attack of about 13O and some of the higher Mach 
numbers, the addition of the spoiler aileron to the nrodel caused an 
increase in noroml force at the two outboard stations where flow 
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separation existed on the basic model. With increasing Mach number 
this normal-force increase reached a maximum at a-Mach number of 
about 0.94 and then decreased to a very low value at a Mach number 
of 1.00. Although the reasons for the normal-force increase are not 
known, the relative-projection of the spoiler to the boundary-layer 
thickness must certainly be a factor. 

Since inboard lateral controls do not usually extend into the 
fuselage on actual aircrafeinboard portions of the spoiler aileron 
were removed to determine the fuselage end-plate effect on the wing 
pressures. The results for the inboard stations are presented without 
discussion in figures 5 ana.6 for two representative Mach numbers. 
Since moving the inboard end location to O.l6b/2 or 0.22b/2 had negli- 
gible effects on the wing pressure6 at the outboard stations, these 
pressures are not shown. The effects of inboard end location on the 
rolling moments were small, as shown in reference 3. 

The qualitative effects on rolling-moment effectiveness of the 
usual pressure changes due to the spoiler ailerons were as follows: 
The pressure rise on the upper surface ahead of the. spoiler-aileron 
trailing edge and the pressure reduction on the lower surface decreased 
normal force and thus contributed to a favorable roJ.ling moment. The 
pressure reduction on the upper surface behind the spoiler aileron, how- 
ever, was adverse. At higher angles of attack rolling-moment effective- 
ness decreased because of wing flow separation. Phe actual rolling- 
moment coefficients resulting from the pressure changes are available in 
reference 3. 

Spoiler-slot=deflector aileron.- In figure 7 the covession region 
on the Lower surface, which is due to deflector projection, is shown as 
terminating at about the TO-percent chord line. This chordwise position 
corresponds to the deflector leading edge. The compression region on the 
upper surface, which is due to spoiler projection, is shown a6 terminating 
at about the T&-percent chord line. This position corresponds to the 
spoiler trailing edge. 

Comparison of figures 4 and 7 shows that adding the slot deflector 
to the spoiler generally had negligible effects on the upper-surface 
pressures ahead of the spoiler. &hind the spoiler at the O.l35b/2 sta- 
tion, the addition generally resulted in more upper-surface pressure 
recovery for the lower Mach numbers. In many cases,-.for station6 out- 
board of 0.25b/2, the effect-of the addition was also to reduce slightly 
the upper-stifface pressures behind the spoiler. 

The unexplained effects on the pressureswhich were dlscussed for a 
spoiler-aileron configuration at angles of attack of.about-8.5° and 13O 
also occurred for the spoiler-slot-deflector aileron configuration. 
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As shown in figure 7(a), the lower-surface pressures ahead of the 
deflector becam more positive. Figure 7(a) also show6 for a Mach num- 
ber of 0.60 that on the lower surface behind the deflector there was con- 
siderable pressure recovery at the O.l35b/2 station for all angles of 
attack and at the 0.25b/2 station for the higher angles of attack. At 
the other spanwise station6 flow separation apparently existed over the 
deflector rear surface and the following wing surface for all angles of 
attack. In the outboard portion of this separated region, the pressures 
approached those existing on the upper surface behind the spoiler. 

The unusual shape of the pressure pattern existing over the deflec- 
tor rear surface and the downstream. wing surface at the 0.25b/2 station 
may be associated with a separated vortex-type flow 6UCh as that believed 
to occur ahead of the spoiler and also discussed in reference 1. 
Increasing angle of attack or Mach number generally had very little 
effect on the type of flow existing on the lower surface of the spoiler- 
slot-deflector configuration. (See fig. 7.) 

With respect to rolling-moment effectiveness, the most important 
pressure changes due to the addition of the slot deflector to the spoiler- 
aileron configuration were on the wing lower surface. The pressure rise 
on the wing surface ahead of the deflector was detrimental; whereas, the 
pressure reduction on the deflector rear surface and the following wing 
surface was beneficial. Unpublished results show that the magnitude of 
the pressure rise, which corresponded to an increase in normal force, 
was reduced appreciably by decreasing the deflector chord so that its 
deflection was 0.04~ instead of 0.055~. If the deflector chord is 
decreased so that its leading edge is at the slot leading edge for the 
unprojected case, then the pressure rise can probably be eliminated. 
(See ref. 8.) 

At low angles of attack the pressure reduction on the deflector 
rear surface and the subsequent wing lower surface resulted in increased 
rolling moment a6 it caused the normal-force load over the wing trailing- 
edge region to decrease from-a positive to an almost negligible value. 
The magnitude of the pressure reduction was largest at the inboard sta- 
tions. At high angles of attack the pressure reduction resulted in the 
wing trailing-edge loading decreasing considerably over the entire span 
of the aileronI- -- -- 

Deflector ailerons.- One of the problems often associated with 
spoiler+ot-deflector ailerons is that the yawing moments due to con- 
trol projection; although favorable, are larger than desirable. A pos- 
sible method of reducing these yawing moments is to project the deflec- 
tor part of the control on one wing panel simultaneously with projection 
of the complete control on the opposite wing panel. A shortcoming in 
this solution, however, is that the roll contribution of the deflector 
part of the control would probably be reversed at moderately high angles 
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of attack. The effect6 on this reversal problem of deflector projection 
and of a gap between the deflector trailing edge and the wing surface 
were, therefore, studied in a brief investigation. 

Results presented In figure 8 at a Mach number of 0.90 for a low 
deflector projection (6d = 0.016~) show an expected favorable pre&ure 
rise on the lower wing surface ahead of the deflector. On the lower 
wing surface behind the-deflector the pressures were decreased by adding 
the deflector. The -flow in this region, however, was not generally 
separated. As the angle of attack was increased, the region of pressure 
reduction became larger at the outboard stations and the region of pres- 
sure rise tended to become smaller. These pressure change6 resulted in 
rolling-moment reversal at moderate angles of attack as shown by the 
force data of reference 3. 

As would be expected from the chordwise pressure distributions of 
figure 9, the force data presented in reference 3 a;lso show reversals 
in rolling-moment effectiveness at moderately high angles of attack when 
the deflector projection was increased to 0.045~. The effects on the 
wing pressures of adding a 0.02~ gap between the. deflector trailing edge 
and the wing (see-fig. 10) were also too small to prevent reversals in 
rolling-moment effectiveness at the moderately highangles of attack. 
(See ref. 3.) 

WingSection Loading 

I 

4 

.- 

At M= 0.60 for low angles of attack, figure ll(a) show6 that the 
addition of the spoiler aileron co the model caused the largest reduc- 
tions in the semispan load distribution6 between 40 and 80 percent of 
the wing semispan. Apparently, the large reduction in pressure which 
occurred on the wing surface behind the spoiler caused considerable 

reduction in control effectiveness inboard of 
b+ 

= 0.40. (See fig. 4.) 

Increasing Mach number caused the region of maximum load change at low 
angles to shift outboard to about 

+ b2 
= 0.80. (See fig. 11.) As indi- 

_-. 
cated in the discussion of the chordwise pressure distributions, the 
reduction in loading due to the spoiler aileron was much smaller at--high 
angles of--attack than at the low angles. 

For low angles of- attack, figure 11 shows that-adding the spoiler- 
slot-deflector aileron to the model caused larger decreases in loading 
at-the inboard stations and smaller decreases in loading at the outboard 
stations than did the spoiler aileron. At high angles of attack, the 
spoiler-slot-deflector aileron caused a reduction in the outboard loading 
which was as large orlarger than that caused by the spoiler aileron. 

.* 

N 
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Reasons for these reductions were indicated in the pressure-distribution 
discussion of figure 7. 

At several Mach numbers and angles near 13’, figure ll also shows 
load increases over about the outboard 20 percent of the wing semispan 
that were caused by adding either lateral control to the model. These 
increases were also considered in the discussion of figures 4 and 7. 

Figure 12 shows that, below an angle of attack of about 8O, addi- 
tion of the spoiler aileron to the model usually caused the sectdon 
centers of pressure to shift forward at stations outboard of y = 

b/2 
0.25. 

This shift occurred because the wing loading behind the spoiler-aileron 
became progressively less across the wing semispan. (See fig. 4.) At 
high angles of attack where its effectiveness was considerably reduced 
the addition of the spoiler aileron had only small effects on the section 
center-of-pressure locations. 

. 

Addition of the spoiler-slot-deflector aileron to the model generally 
caused a larger forward shift of the section centers of pressure than did 
the addition of the spofler aileron. This shift generally occurred at all 
spanwise stations for all angles of attack except those near O". The 
larger forward shift resulted prFmarily because the addition of the slot 
deflector greatly reduced the trailing-edge loading. 

Wing-Panel Loading 

The effects of the spoiler aileron and spoiler-slot-deflector 
aileron on the wing-panel loading characteristics are analogous to their 
effects on the section pressures and loadings. These characteristics 
(see figs. 13 to 15) are, therefore, presented without discussion. 

Spoiler and Deflector Pressure Distributions 

The pressure distributions of figure 3.6 show that the pressures on 
the front of the spoiler decreased from positive values at low angles 
of attack to negative values at high angles. This trend seemed to be 
influenced mainly by wing flow separation spreading inboard from the 
wing tip as angle of attack was increased. The chord-extension effects 
on wing flow separation (see ref. 6) delayed the trend in the'spoiler 
pressures at the outboard station for angles of attack of about 12' 
to1'i70. With this exception, figure 16 shows very little effect of 
configuration on the pressures over the front of the spoiler. 

.., 

L 
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At-low angles of attack the spoiler fronteface pressures at the 
inboard stations were apparently influenced considerably by circulation 
in the separated flow upstream of the spoiler trailing edge. As indi- 
cated in the discussion of figure 4, this circulatory flow probably 
resulted in the pressures-in the region of the spoiler base being less 
than the mediately preceding wing pressures or the pressures at about 
the tidchord of the spoiler. A somewhat similar.pressure pattern is 
shown in reference 1 for a spoiler which essentially extended perpen- 
dicular to the wing surface. This reference shows, however, that the 
two high-pressure regions occurred-at the top and bottom oFthe spoiler 
front face. This effect of spoiler deflection angle on the pressures 
also agrees with results obtatied at supersonic speeds. (See ref. 9.) 
It seems probable that-the position of the high-pressure region nearest 
the upper edge of the spoilers gives an indication of the height of the 
separated flow. 

Figure 16 also shows that the negative pressures on the rear face 
of the spoiler were affected by the addition of-the slot deflector) 
that is, flow through the slot caused-the pressures nearest to the wing 
to increase. 

_- _ 
The pressure distributions for the-deflector, as shown in figure 17, 

- 

were only slightly affected by angle-of-attack changes. Also, adding the 
chord-extensions had very little effect on these distributions. The posi- 5 
tive pressures on the front of the deflector usually decreased as the dis- 
tance to the wing became less probably because of 210~ through the slot-;-P - 
On the rear face of the deflector the pressure variations shown in fig- 
ure 17 at the two inboard stations were probably caused by the separated 
flow phenomena indicated in the discussion of figure 7. 

- 
Spoiler and Deflector Spanwise Loading 

Some of the results for the spoiler and deflector span-lo& distri- 
butions shown in figures 15 and 19, respectively, have been summarized 
in reference 2. This reference shows that at low angles of attack the 
shape of the load distributions was similar for the deflector.and the - 
spoiler (with and wlthout the slot deflector added-to the inodel). It 
also indicates that Mach number had very little effect on the shape of 
the span:load distributions. 

. . 
- 7 .- 

The .large loads at the -inboard stations. of. the- spoiler and deflector 
(see figs. 18 and 19) occurred because the typical.effects of sweep did 
not exist at these stations. Similar results have also been found at 
supersonic speeds. (See ref. 9.) -me spoiler loads decreased with 
increasing angle of-attack‘pri&rily because wing-flow separation caused 
the spoiler front-face pressures to decrease. - (See fig. 16.) The effect /' 
of-the flow through the slot was to reduce the sp'oiler loads at all angles 

m 
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of attack. The chord-extensions caused a slight increase in the spoiler 
loading at the outboard stations for angles of attack from about 12' 
toq". Chord-extension effects on deflector loading, however, were 
negligible. The unexplained flow phenomena noted at an angle of attack 
of 8.50 in the discussion of the chordwise pressure distributions of 
figures 4 and 7 resulted in decreased spoiler loads as shown in figure 18. 

With regard to total control normal force, reference 2 Indicates 
that, for large control deflections, tests need only be made at low 
sngles of attack to establish the maximum control loads; that is, the 
spoiler loads decreased and the deflector loads varied only slightly 
with increasing angle of attack. Increasing Mach number caused small 
increases in the total control normal-force coefficients (ref. 2). 

Although no methods sre known for estimating the control loads, 
references 10 and 1 show that, for retractable spoiler ailerons, spoiler 
load at any spanwise position can be determined by measurement at the 
wing surface of the pressure drop across the spoiler. Studies utilizing 
the wing orifices at 0.65~ and 0.75~~ indicate that this statement also 
generally applies to the spoiler aileron of this paper. It does not 
apply, however, in the case of the spoiler and deflector of a spoiler- 
slot-deflector aileron. In these cases, flow through the wing slot, as 
previously indicated, has a large effect on the control pressure distri- 
butions. This effect will probably vary with control geometry. 

In figure 20, spoiler center-of-pressure locatfons for the spofler 
configuration have been omitted in many cases at the higher angles of 
attack because the spoiler loads became very small. For the spoiler 
(without the slot deflector on the model) or the deflector (see figs. 20 
and 21, respectively), the section center-of-pressure locations generally 
varied only slightly across the control span. In both cases these center- 
of-pressure locations were usually slightly ahead of the control 50-percent 
chord line. 

The addition of the slot deflector to the spoiler configuration, how- 
ever, caused large rearward shifts in the spoiler center-of-pressure loca- 
tions below an angle of attack of about 8’ (see fig. 20); these shifts 
were caused by the flow through the wing slot. (See fig. 16.) At higher 
angles where the spoiler loads were small, inconsistent shifts were caused 
by both wing flow separation and the flow through the wing slot. 

Adding the chord-extensions to the spoiler-slot-deflector configura- 
tions had a small effect on the spoiler center-of-pressure locations except 
for angles of attack where the spoiler loads became small. In the case 
of the deflector, however, the effect was negligible through the angle-of- 
attack and Mach number range. 
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CONCLUSIONS - 

An investigation was made with spoiler ailerons deflector ailerons, I 
and a spoiler-slot-deflector aileron mounted on a 45 b swept-wing-fuselage 
combination. These controls were located in the vicinity of the TO-percent 
wing chord line and extended outboard to 87 percent of the wing semispan. 
Pressures were measured on the wing and some of the control component-s at- 
several spanwise stations for Mach numbers from 0.60 to 1.03 and for an 
angle-of-attack range of about O" to 20'. This investigation is a closely 
related extension of a previously reported study of retractable spoiler 
ailerons (NACA RM L54Cl7a). 

1. Effects of flap spoiler ailerons and retractable spoiler ailerons 
on the wing pressures are generally similar. 

2. Adding a slot deflector to a spoiler-aileron configuration creates 
low pressures on the rear surface of the deflector and the subsequent wing 
lower surface, which have a favorable effect on rolling moment, particu- 
larly at high angles of attack. 

3. Atlow angles of attack the low pressures-associated with a slot- 
deflector have their largest effects on the spanwise and chordwise 
loadings for a swept-wing at the inboard stations. These low pressures 
tend to be of the s&me magnitude as the upper-surface pressures behind 
a spoiler which are lowest at the inboard stations. 

4. At high angles ofattack 'where a spoiler has a rather small effect 
on wing loading, the low pressuresassociated with a slot deflector affect 
the loadings over most of the wing span. 

5. Flow through the wing slot-had a large effect on the chordwise 
loadings of the spoiler and deflector, but at low angles of attack the 
spanwise load distributions were similar in shape for the spoiler aileron 
and the spoiler and deflector components of the spoiler-slot-deflector 
aileron. 

Langley Aeronautical Laboratory, 
National Advisory Committee for Aeronautics, 

Langley Field, Va., September 12, 1937. 
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T 
I.lSlb/t 0,28b,2 O.lOb/Z O.Slb/2 O.lOb/Z O.SSb/Z 0.0513/Z O.lSSb/Z 0.26b/2 0.4Ob/a 0.65,,/2 O.TOb/a 0.86b/2 O.W,b/a Par- 

cent 
dlort I 
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TABLEL- WINGWITEBPDILER-Ccmtlmmd 

!?tr- OJm/ o.2w o.m/z o.6m/a o.?wz o.8m/z o.o6b/z O.LaSbf2 0.2Wf2 0.4Ob/2 0.6Sb/2 0.7ob/p &26b/2 0.Q8b/2 
Ctd 
chord 

M=0.60 a - l2.32- L[ -0.60 c - lb&P 

0.0 -loI* -1*n7 -1.193 -.*¶I -.b¶6 -.?A1 -,*,o -2,tw‘ -1.292 -.R, -.a61 -.51. -.kOb 
1.2 -1.110 -1.611 -1.010 -*II* -.5*0 

42 
-.,I2 -I.*61 -1.*n -1.011 -,‘I3 -.¶O¶ -.427 -.wt 

:d 
-1.1’6 -I.*61 -1,016 

::::: 
-a*, -.5*5 -.10t -I,,&6 -,.,ot -1.091 Wb,b 

7:s -I.,11 -1.12c -1.71, -1.736 -1.024 -1.01’ -.11t -449 -AL* :::‘og -.I06 -*,a99 -1.190 -1.100 -.‘bt 1:::: 
-.4R 
-1429 1:::: 

-.212 -r,,uJ -1.91’ -1.014 -.b,O -.14¶ -r445 -.,a 
2: -.*b¶ -.,99 -1.M4 -t.T9l -1.0** -1.04, -.794 -.7,9 -.¶,I -.,,t -,¶,I -.40* -.110 -1.321 -1,974 4.06.6 -.I44 -.,49 -.3II 

::Z 
4,lb’ -l.H¶ -1.ObI I::“,: -.,I2 -.S¶2 -.a11 

IS. 6 Vb7b -1.50 -1.150 -,,ts -1.90. -1,091 
-.*I6 

: $4:: 
-,‘I, -1.01* -l.TbC -:E 1::;: 1:::: -.,a -,* -I.772 -1.otc 2% 2% -.4- I:::: 

3 ::g: -.sn -1.17’ ::::: -.,11 :::g -1225 -.-/It -1.s't -.I52 -1455 -.290 

i! 34.5 ;I: -.4X1 -.I45 -.*c, -1.141 -.t¶. -‘:wv: -.419 -.k40 

4;;: ZZ 

-.WA -.,21 -.217. -2: -l*tm -,,u -1.ctt -.712 -.,U 9522 -.4¶4 -.Ut -.I,, -.d,b 

49.5 
8 :;: _ig -g ;i;$ ig ii;; ;;g ;ig _ig ig -iii _i-!j 3~ ;;g i%f 

$$; .cat ,164 -132 -.*00 -.,‘I -,,I4 -.?.a -. 141 -.H7 -07.2 -.*,4 -.446 -.42* -.240 

2% r:g 2% 
-.WI 

-.m -.m -.420 -.1&t -.212 -.t40 -.bO2 -.470 -.42b -.R1 -.,*2 

Lii:; 
-.bmz -ebb’ -.,a4 -.4*5 -.21* -.2-t, -.ZZ¶ -.IU -. 6.1 
-0656 -.b¶b 

S::; 
-15t7 -.31, -.tTt -.*19 ::::; -.n4 -.*52 :::g 1:::: 3Z 

-a,,1 
-.n* 

9i6 -.I22 -.70* -0677 -.bZ, r::;: 1:::; ::::: I::;: -.145 SZ 1:::: -.¶I* -,,Zt -.2,9 -.n. 
-.bM -.sn -.I09 VU‘ -.3% -.2-m 

1.2 
2:: ,642 ,510 .471 .¶P¶ .,,t ,490 .¶01 ,413 ,422 .39t ,254 . ,96 .sm 

,442 

7:6 Et .,97 :::: 

.421 ,539 .1*x :E .WI 
.$II 
,411 

,629 .¶It .W‘ ,479 .W9 .a0 ::: :::: :E .¶+4 ,499 :% :::: ,609 .¶2¶ ,499 
IO. L ,434 

22 ,602 ::z 

,41t ,391 *ZbZ ::: .na .*zt 2:: :‘:: 
:Z .41c :::: 

,279 

,g.:. ,115 .2t4 ,317 .2¶1 ,156 
: 24.6 ,267 

:% ::: 
.2¶‘ :I: 

:FE 
,205 2:: 

.12* .0-/z ,576 ,504 :::: :::: :z ,144 
l ‘64 :fi: .m ::2 

:,” *23-l .I72 111‘ 
,200 

19 
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'.lSSb/l O.Zgb/2 OAOb/f 0.6Sb/2 0.1&/b/a 0.05b/2 0.86b/2 O.l2Sb/2 O.P6b/2 O&b,2 O.b6b,2 O.lOb/Z 0.86b/2 0.85b/2 

-rf09 -.30s 
-.I62 -.,o, 
-.371 -.,W 
-.304 -.,04 
-.,0* -.,08 

-.m 
-.7*, 
-.m7. 
-.741 
-.709 
-.7’4 
-.7,0 
-.bW 

1:“s 
-.%?I 

1:::: 
-.SO, 
-,+0, 
-.421 
-I 16, 

-.,2t 

1:::: 
-.,Tb 
-.Sbb 

,403 
,46P 
.,I, 
.sba 

2: 

:::: 
,101 

:::: 

1:;:: 

1:;:: 
-. 129 

::fl I 

I:::: 
-.I00 

-*b7, -.40, 
-.*** -.40, 
-.bO, -.3’7 
-.47, -.,m 
-.,*I -.,*9 

.,*a .‘07 
,331 ,491 
.I60 . ..b 
:% .,92 

.a, :E 
,279 .22’ 

.22, .I80 :::: 
:::: ,100 

,074 

:E 
,o,s 

-801, 
800, -,02’ 

-ho, 
-.0’7 I:::: 
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Per- 
mat 
chord 

T 
I.lSSb/Z O.PSb/2 O.Iob/l O.Saa/l O.V,,,¶ 0.85b/2 O.%ib/Z O.l2Sb/2 0.2Sb,2 0.4ob/2 O.m,2 O.?m/, 0.8Sb,2 O.osb,; 

Y- 0.90 

,241 .** 

2: ::g: 
,O‘. -*Old 
.0'S 1.060 
.bo04 -0072 

-.02' -.07Y 
1:::: -.07Y 

-.032 ::CI 
-.os* ,040 
-.on 
-:::: 2:: 

.30’1 
0120 .,n 
.2-r, 
IS.0 :Z 

::,“; -.7bS 
-.m -.ns 
-1701 -.-l*, 
1:::: -.lso 

-.I22 

-.sos 
-.H9 
-.MO 
-.a2 
-1410 
-I268 
-.10‘ 

22 
,233 
,307 
.m 
,143 

-.ns 
-.740 
-.m 
-.llS 
-.70’ 

.47, 

.421 

2% 

:% 
.I44 

2% 
,037 
.WP 

-.on 
-.047 
-1043 
-.011 
-.0’4 

-.lO& 
-.llO 
-.I49 

I:$: 

-.,,s 
-.SU 
-.3’s 
-.I,, 
-.,43 

-.02’ 
-.0*2 
-.0’S 

1:;:: 
-.I’4 
-.I” 
-.I90 
-.*x4 
-.244 
-.2-n 
-.2’2 
-*SO3 

1:::: 
-.,0’ 

-.‘I’ 

2% 
-.,‘4 
T.421 

L 

.OSb 
.1.1*1 

:::g: 
-.902 

::“,:: 

I% 
-.oso 

,027 
.070 
.I01 

:::: 
.I23 
,143 

,461 

2:: 
..a49 
.242 

:‘:: 
.ObO 
,032 

-.O+I 
-.6&z 
-.Obh 

::g 
-, 137. 
-,I46 

-.I,* -.sob 

::;:: 
-.2’s 

1:::: 
I::‘,: 
-.*30 

-.I** -.260 
-.I*, 
-.*‘I :::p9: 
-.2,7 -.Sbd 

:::z 
-.sso 
-.3’S 

-.,*a 
-.s,e I:::: 

::::: 
-.4’1 
-.4’4 

3379 -.&‘I 

-*S-M -.s,s 
-.I63 -.‘I?. 
-.s,, 

i_ 

-.27’ 
-.S,S 
-.‘I‘ 2% 

b.hP 

-.ObP .04* 
“-:a02 -1.I17 

-.3X ::::: 

1:::; 3% 
-.2?’ -.3’1 
-.lOS -am 

T -a163 -.I49 
-.140 -.tu 
-.m1 -.osl 
-074 -.0*2 

1:;:: -22 
-.oo* ,041 

.bbT .on 
.022 .0’S 

-.2*3 
-.2's ::g 
-.240 -**IO 
92.0 -.2” 
-.a1 -.2‘S 

/ 

4.w 

-.433 
-1423 
-.,2* 
-.4’s 
-.,so 

.sn 

.tn 
,196 
,132 
.099 
,031 
101. 

::::: 
-.110 
-.I“ 
-,I70 
-.203 
-.230 
-.*44 
-.*.I, 

-.m 
-.29’ 
-.*m 
-.2*0 
-.tm 

&54’ 
- 

::::: 
-.s29 
-.Pss 
-.110 
-.bbO 

:::z 
-.310 
-.29b 
-.273 
-at*1 

::Z 
-.**o 
-.23, 
-.tbS 

-.WO 
-.403 
-.4*1 
-.440 
-.4’4 

.I03 
a-7 
.39’ 
,321 
,211 
,213 
.lls 
. III 
.0,9 
.037 
.ooL 

-.0’4 
-*Ob, 
-.oer 
-.11, 
-.13* . 

:::z 
-.201 
-.203 
-.a’* 

- 

T .2’S 
-.79, 
-.40x 
-.Zvs 
-.2’, 
-.20* 
-.I” 
-.077 
90.7 
-.a23 

2%: 
.114 
.l+a 

:::: 
,133 

-.25’ 
-0271 
-.z*s 
-.232 
-.*37 

-.*43 
-.*11 
-.m 
9200 
-.20-z 
- 

-I- -.,04 
-0736 
-.,*2 
-.7’2 
-I,84 
-.*sb 
-.a21 
-.boz 
-.I?’ 
-.I’* 
-0609 
-1131 
-.3’4 
-.tbT 
-.X65 
-.om 
-,0’0 

-.2*1 
-.zw 
-*PM 
-,*.I 
-.ZS+ 

,409 
,413 
.3’S 
,273 
.IW 

:::: 
‘0,‘ 
,010 

-.031 

::“,‘A 
-.1‘S 
-. 134 
-. ITS 
-.*Qb 

-.131 
-pno 
-.184 
-.1‘s 
-.1’S L L 
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TABLE I. - WINQ WITE SPOILER - Cmthad 

Pressure codflc1,lLt 

.12Sb/2 0.22b/2 O.,G%/2 O.SSb/Z 0.%/2 0.81bf2 OSBb/2 O.USb/S 0.28b/2 O.tC@/2 O.Sllb/Z 0.7wf2 O.OW/$ O.B1b/2 

Lb.98' 

I:::: 
9161 
-.14a 

1:::: 

1:::: 
-.,I4 
-.,*a 
..,I, 
-.700 
-.d*0 
-.b,, 
-*LIZ 
-1.91 
-.b4’ 

-OS,* 
-0543 
-.,,4 
-.,M 
-.s,s 

W6, 
- 

,240 
-.,a, 
-.'41 
-.JZS 

:::: 

::;:: 
-,ou 
-*013 

:::: 

2:: 
,112 
.206 
on, 

..,'I 
-.4‘S 
..4,' 
-.*,I 
-.4,4 

.3*7 
,299 
.M 
.1‘S 
.,'I 
,076 
.049 

*,oo, 
..01P 
,.07, 
..0*9 
WI'0 
,.1*3 
,.I19 
,.a** 
,.?SS 

'UZ4' 
.2‘S 
~*tn 
'.291 
'.SSO 

MI 0.90 a 
T 

-.71’ 
-.I” 
-.90’ 
-. 33, 
-.?./I 
1:::: 
-.*a1 
I:::: 
-.I93 
I:::: 
-.bb0 
-,534 
-.42, 
-.Sb, 

-a,61 
-.3** 
-.&LO 
-,4,' 
-.a9 

-.,,a 
-.,*5 
-.I.0 
-.*I* 
-.W, 

.,40 
,142 

::;: 
,417 
. 334 
,215 
,211 
,202 
. I,, 
,114 
,087 
.OSf 
,016 

-.oos 
-.oss 

,016 

1:::; 
-.0* 
-.043 
-.09* 
-,I21 

1:::: 
-.*I' 
-,2,, 
-.2'6 
-.Z,b 
-.m, 
-.30' 
-.313 

-,,i* 

::Z% 
-.ss* 
-.374 

: 

, 

I 

I 

, 

L 

-,,‘I 
-.‘I, 
-,,a* 
-.sn 
-*SW 
-.,44 
-0153 
-a564 
-.,44 
-.,70 
-.WO 
-.‘.I 
-,ss, 
-.,ss 
-r,ss 

1::‘: 

.so* 

:E 
.U, 
. ,,a 
0 NO 
.‘4’ 

2:: 
,201 
,170 

:::: 
.bU 
.01’ 

-.02, 

-.s,, -.2’4 
-,,79 -.*Ll* 
-rsn -.*,a 
-.'60 -.2-r, 
-,Sbb -.*b‘ 

,301 
,223 
.I” 
,092 
,060 

::o”:: 
-.10* 

:: ::: 
-.*I, 
-.3X, 
-.'2, 
-.,7, 
*.*o* 
-1412 

-.,b, 
-.36, 
-.‘6’ 
-.‘I, 
-.“6 

-.a30 
-.I66 
-,I65 
-ribs 
-.I91 
-.a23 
-.*** 
-,274 

::::: 
-.", 
-.sbb 
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135b/2 0,23b/2 O.,ob/2 O.Bsb/Z O.lm/2 0.3sb,2 O.Qsa/2 O.l36b/2 O.ZSb/l O.,ob/2 O.Wb,2 O.?Ob,2 OJSb/Z O.Mi,/l 

-.os* *or. 
-.70, -1.097 
-..ss -.96, 
-,,,o -.a** 
-.‘I’ -,r97 
-.*,* -.,b* 
-.**I ::a;; 
-.s*s 
::::: -.1** 

-,09b 
-.*u ‘-:Gx: 
-.ObO 

,006 -.o*s 
.04* -.00’ 
:E ,013 ,003 

.20* ,013 

-.sos -.,,-I 
-,4*, -.371 
2:: -.I‘* 

-.sn 
-.440 -.37* 

,471 ,~SS 
.‘,I ,332 
2:: an 

,*1, 
.218 .1** 
.1** ,113 
*I24 
2:: :“o:: 

-.o** 
-.oor -.057 
-.03‘ -.09* 
-.on 
-@lOI I::;: 
-.I” -.196 
-a 161 -.*I* 
l ,llS -,23-a 

-.*OO -.a*8 
-.ZZb -.a73 

-L- 

-.a43 -.303 
-.26’ 
-.so, ::::: 

.3&J= 

.‘49 .,a* 

.s*s ,506 

.‘I, ,436 

.*s, 

.411 ::lE 

.s*, ,293 

.30’ .*‘9 

.251 .195 

.a07 .I,’ 
,131 .I13 
,123 ,077 
.os* .030 
:::: .OU 

-.o,* 
-.o*, -.0,1 
-.051 -.070 

--ro?d -.mo 
-.119 -.I36 
-.I44 -a**3 
-.IS, -.2X0 
-.*n -.a00 

.44’ 
:::: 
::C 
.,31 
.WS 

-.0’7 
-.00* 
-.,SL 
-.17’ 
-.a** 
-.24b 
26 
-.a33 
2: 
-.,09 
-.‘I. 
-.3’0 
-.32? 

,632 
,369 

:% 
.7,* 
,679 
.*04, 
,361 
.I03 
.4‘2 
.*** 
.SOl 
,340 
.3’S 
.*m 
.m 
.*,a : 
.**a 
.*9*, 
.100’ 
,104 
.Ob4 

,,,a 
,684 
.6’S 

:E 
.s*, 
,494 
.447 
.40’ 
.3*9 
.3’S 

::2 
.2’S 

:Z 

:St 
.0&l 

-.oo* 
-.lOS 

. %I 

.*a, 

.‘,-I 
:::: 
2:: 
. me 
. ‘I! 
2:: 
. a*! 
.201 
,131 

:::: 

.04! 

.WI 
-.0*1 
VOW 
-. l’! 

-,s** 
-.,I, 
^.I., 
-.‘I0 
-.SH 
-.LO, 
-.blZ 
-.blS 
-.‘I4 

z:::: 
-.blS 
-.bw 
-.3*9 
-.s,s 
-.I,‘ 
-.“I 

-.s** 
-,I’4 
-.%, 
-.ss* 
-,‘44 

.‘I, 
,561 
,341 
,301 

22 
.WS 
.,a0 

:Z 
. *VI 
.I% 

:,‘E 
.049 
.o*s 

-.OW 
-.om 
-.I** 
-. 176 
-.a’7 

-.*37 
2% 
-.4m 
-.4,, 
-.**a 
::::: 
I:$ 
-.*,o 
-.*,a 
-.UI 
-.4’S 
2% 

.,,I 
:::: 
3 
.a31 
.12‘ 
,077 
,014 

::::: 
-.,2* 

1:::: 
-.?a2 
-.a** 
-.*,a 
-.,I4 
-.soo 
-.334 
-.350 
-.,a0 
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Prslsurs cceuklent 

per- O.l3Sb/2 0,21b/Z OA,,b/2 0.66b/2 O.',W/2 O.Sb/t O.OSb/S O.l%b/2 0.20b/B O.IOb/l j O.Olb/B 0.7Ob,2 O.(Mb/t 0.96b,; 
cent 

IO.98 
.*ti 

-a701 
2% 
-.*50 
-.2., 
-.a5 
-.PW 

I 

-.P,, 
-.*e* 
-.07* 

.I59 

.16, 
,559 
,387 
.273 
.x75 

. a - lbbb’ D 0.49 

,541’ 
,153 
,094 

2% 
,076 
,010 
.I17 
.I,, 
.I20 
.I,0 
,164 
,209 
,261 
,529 
,546 
,358 

-.576 
-.%A 
-.56* 
-6565 
-.560 

-.O,L 
9072 
-.0*0 
-.01* 
-.099 

1:::: 
-.172 
-195 
-.*I* 
-*247 
-.*,, 
-509 
-0321 
-4127 
r.540 

-.51* 
-217 
-rSl1 
-.*15 
-.*,s 

I b.lW 

.a,, 
9710 
-a617 
-a229 
-.X)7 
-rlbS 
-.I*, 
-rOL, 
-.041 

-:a”,’ 

:% 

2:: 
,221 
.*29 

.I,6 a95 
-. 162 -.,o* 

-. 22, -.,7, I’::: . 
-. ,*a -.146 
-. 350 -.I21 
-. 14, -.077 

,016 -.015 
,072 -a001 
.109 ,017. 

,156 . PO0 :% 
.*3x ,I% 
.**9 
. to, :::: 
:::t ,112 

.I.2 

- ,489. 
-,.6, 
-.47, 

I:::: 

-.*u 
-*ISI. 
-.1*9 
-,I,. 
-.170 
-,*o* 

::::: 

:::t: 
-.,06 
-.545 

::;g: 
-.*97 
-A07 

-..86 
-.,90 
-da1 
-. 476 
-,*74 

-.sa, 
-.177 
-.I‘5 

I:::: 

-.,.U 
I::“,: 
-*a71 
-.I82 ._- ,229 

-1.019 
-.992 
-.610 
-.,54 
-.40, 
-.5*0 
-.3,9 

I 
-1 s,, 
-. 5% 
-.351 
-.07* 

2% 
r55. 
.*a* 
. I** 

,520 
,051 

-.*01 
-.31+ 
-.5*5 
-.54L 
-.539 
-.51* 1 -.,,I 
-.505 
-.3,* 
-.529 
-,mo 
-.los 

-:Z 
,172 

‘I:::: -690‘ -.I62 -.*14 -.90* -.,a+ 
r 
-.*n 2% -.165 -.I,5 1:::: -. 197 -.*.. 

-.510 

1:::; 
-,499 
-,,96 

,456 
,561 

:c: 

:::: 

:Z 
,014 

-.0** 
-,058 
-.0Pb 
-*IS9 
-.I51 
-.175 
-,192 

1.199 

::::: 
-.*75 
-.5%7 

-.90, 
-.POl 
-1290 
-a890 
-..930 

,491 
. .,* 
,375 
.515 
,269 
,201 
. I,, 
.IIP 
.OR 
,035 

-.001 
-.0,7 
-.1** 
..I01 
-.I20 
VIE.0 

,668 ,525 
,529 , .I0 
, ,a5 
.*a6 ::s 
.I.* ,511 
,291 .*45 
.*.* ,195 
l 19¶ 
,159 :::: 
:Z .079 

,048 
.OM ,025 
.0,6 .001 
,057 -.OPI 
.OO, -.os. 

-.oo* -.051 

es05 
.,5* 
.a,, 
0306 
l *22 

:% 
.1** 
,092 
.OLS 
.03* 
4007 

-.01* 
-*01* 
-.O.. 
-.056 

I.2 ,456 
2.6 ,401 
5. 0 ,409 
7.6 697, 

10.1 .a,9 
15.‘ .2.99 

.*,1 
,219 
.I76 

:::: 
,079 
.05, 
,041 
,009 

-.006 

::::: 
-6080 
-600, 

89.7 -*WI 
91.6 -,ops 

-.0e, 
-.065 
-60.30 

1:::; 
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TABLE!.-WINGWITEBPOILER - Codmad 

25 

Per- 
cent 
chord 

t 
0 l.Wb/ O.Z5b/2 O.,ob/2 0.66,,/2 O.?ob,2 0.66b/2 O.QSb/t O.l66b/2 0.2%/2 0.4Ob/2 O.SSb/Z O.lOb/Z O.Q6b/2 O.QSb/l 

II . 
D - 13.n 

‘I 

L 
-.5*5 
-.‘*I 
-.‘I, 

1:::: 
-.,00 
-.,07 
-.,*a 
-.l“ 
-.a,1 
-.,10 
-.97+ 
1.010 
1.005 
-.910 
-.a15 
-.x4 

-.,3. 
1.019 
1.OlO 

:% 
Lo50 
1.045 
1.042 
-.987 
-.9.9 
9911 
-.vob 
-.915 
9915 
-.7,0 
-.S.U 
-.535 

0.0 
1.2 
2.4 5.0 
,. 5 

:2X 
19.b 
2 I 
34.5 
2: 
19. 5 
54.5 
E: : 

-2 14. 
1,. 5 
it: 
Lb 
1.3 
:.: 

2: 
IS. 1 19.6 
*cs 
:‘;: 13.5 
44.5 49.5 
WI 59.5 
-4.5 6% 5 
:t:: 
II. 6 
5,. 1 
PC6 - 

- 
0.0 

il: 
5.0 
7.5 

LO. 0 

:t: 
;:: 2 

3,’ 5 
39: 5 
1,. 5 
49.5 

3::: 
6,. 5 
W.6 
14.6 
7,. 5 
24 

4 4% 
9Cb 

1.3 

ft 
1.6 

::-: 
tl:b 
2,. 5 
29.5 
3,. 5 
1,. 6 
4,. 5 

2:: 
59:5 
64.5 

67:: a 

2: 
s9:7 
94.6 

-.,98 

::::: 
-.a,. 
-.75b 
-.7,7 
-.7,, 

r:::: 
-.QIO 
VP11 
-.9*1 
-.QQ, 
-.603 
-.,O, 
-.‘,b 
-.5-r* 

-.59. 
-.bol 

-.,Ql 
-,680 
-.,*0 

1:;; 

,591 

:::: 
..a3 
..*7 
,365 
,338 
.*w 
.ZSb 
.*15 
,180 
.I,, 
.I26 
.090 
.ols 
,047 

-0310 
-.0*, 
-.071 
-.151 
-.I*‘ 

-.‘a‘ 
-.,+9 
V‘S7 
-.68* 
-.,53 

.I‘0 

:::: 
,462 
,430 
,361 
.3** 
.*,5 
.I,, 
.I95 
.I‘0 

:i:: 
.O,P 
.0*1 

-0313 

-.O,Z 
-.o,s 
-.I02 
-.1*1 
-.1m 

-.,96 
-, 1.3 
-. 265 
-. 1.9 
-.ns 

.I‘9 

.‘.2 

.‘26 
,581 

::i: 
..5, 
..I1 
. 51‘ 
.330 
.I92 
.2‘2 
. **9 
.I92 
.I67 
.I57 

,011 
.030 

-. 003 
-.06, 
-. 131 

-.,O, 
-.69‘ 
-.,*, 
-.7x 
-.72. 

.55. 

.60, 

.bO‘ 

.,bO 

.,*, 

.+7+ 

.45* 

.,BS 

.a.1 

.*9-r 

.2‘4 

.2*5 

.114 

.I13 
,116 
.0&z 

.019 

.005 
-.O2Q 
-.0‘S 
-.&I, 

::::: 
-.,*(I 

,519 
.,+I* 
..50 
.M4 

*5,3 
.57, 
.551 
.SIb 
..** 
.+** 
,179 
.,.0 
.**. 
.*,5 
.*1* 
,175 
.I12 

.517 ..87 i::: 

..5, .57. 

.3M 

.,I2 .:::: 

.*9, ,091 

.*,* ,041 
,204 -.051 
,155 -.ou 
.I09 -.110 
.05. -.I52 
.046 -.1*3 

-1019 -.*09 

.3‘2 
,217 
.*55 
.I92 
.I., 
.I01 
,059 
.010 

-.0.5 
-.096 
-.I,‘ 
‘.I72 

1:::: 
-**,9 
‘,262 
-.2*0 

,101 
.079 
d.4 

-.,a9 
-.03* 

. 
-0,. -.*35 

-,*,. 
-.1.. 
-6172 ::::: 
-**31 -.,4x 
-a*.1 -.,l, 
-.**o -..** 

-.071 
-. 150 
-.I91 

c 
L 

T 2 
. I.4 
.o** 
2:: 
:::: 
.085 
.I02 
. I“ 
.I‘, 
.*1* 
.*5* 

2;: 
.a*0 
,272 
,245 

.32. 
-.7*0 
-.,13 
-.**, 
9205 
-. 12.7 
-8 114 
-60‘5 
-.0*5 

,005 
,053 
.I08 
.1,6 
*zoo 
,229 

2:: 

.i?s 
,269 

-.,,9 
-A10 
-.*05 

1:::: 
-.o*. 
-.0** 

.003 

.0*4 
4‘1 
.loa 
.1+9 
.I91 
.I22 
.*,* 
.160 

.487 

.*a, 

.I‘, 
,151 
.I04 
.a** 
,011 
.I*, 
,091 
.OPP 

:::: 

2:: 
.*35 
.*51 
.*,a 

T 
.,17 

-.‘,* 

1:::: 
-.**3 
-.*07 
-.I94 
-.x,4 
-no,. 
-.o** 
-1015 
-.015 
-a026 
-.077 
-. I.8 
-, 21, 
-. *IO 
-,509 
-a*, 
-0 326 
-8 52. 
-,I19 
-,a12 

::z,“: 
-.,.4 
-.,.a 
-..,a 

-...I _ ._ 
-.++4 
-.+** 
-..I2 

-.,I5 
-.,7* 
-.5,0 
-.,7, 
-.57* 

-.sb* 
-.I‘5 1:::; 
-.1‘s -.Y)I 
-.,,Q -.+9-l 
-.sb* -.499 

-.so* 
-.501 
-..a* 
-..9* 
-0493 

:::: 
, PO, 
.I57 
.I10 
.Ob, 
.01, 

-.001 
-.059 
-.074 

:::g 
-.1*0 
-.*OO 

::::: 

-.*I9 
-.*.a 
-.2,5 
-.*7. 
-.513 

-.,O+ 

,012 
.04, 
.o.o 
.w* 
,011 

-.042 
-.0*+ 
-.09, 
-.1** 
-.I,, 

1:::: 
-.*Zl 
-i*.* 
-.*.a 
-.*,o 

-.,I1 
-.**s 
-. 118 
-.I24 
-.I24 

::::: 
-.rn 
-.*91 
-.31+ 

1:::: 
-A09 
-..I* 
-..a 
-.457 

-.+01 
-. ,*I 
-.I,6 

..29 

.31. 

.*‘I 

.20X 

.I69 

.L16 

.om 
,052 

-.005 
-,0.1 
-1065 
-,09. 
-.**0 
-i15* 

1:::: 

,295 
,211 
. *,3 
,095 
.0.7 

-.O,l 
-.I,3 

1:::: 
-.*+1 
-.2-/z 
-1210 
-.50L 
‘iTill 

1::;: 
-.*97. 
-.a04 
-.*93 
-.*0. 
-. 3u 
-,,I, 

1:::: 1:::: 
.WI -.11, 

-.o,* -.1X, 
-.o,o WI.0 
-.10* -.175 
I::“,: 921‘ 

-.*21 
-.x7 -.*** 
1::;: -.*55 
-.*.(1 ::::,’ 
-.275 
-.mo 

-.07> 
-.*I7 

-.30* -.a: 
-.50Q . 

1:::: 
-.*07 
-.*** 
-.25‘ 

-.*55 
-.*56 
-.I.2 
-*lb1 
-.29, 

-.*57 -.317 
-.*Ll* -.335 
-.*n -.33* 
-.*79 -.,*, 
-.M. -.X.5 

-.355 
-.1*0 

I 
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TABLEI.-WINQWlT8#POlLER -Cmthtmd 

r T Pressure eoeff,e*mt 

.166b/ 0.26b/2 OAOb/2 O.ISb/Z O.?ob/a O.Q6b/2 O.Q6b/2 O.l36b/2 O..Q6b/2 OAOb/Q 0.66b/2 0.70b/2 O.Q5b/2 O.OSb/l 

hf. 

: 
7 
b . 

: 

: 

: 

: 

: 

: 

: 

: 

: 
, 

: 

: 

: 

: 

: 

: 

: 

: 

: 

; 

I 

4’ 
T 

: . 
5 . 
, . 
I . 

! 

: 

: 

: 

: 

i 

i 
, 

1 

I 
1 

, 

/ 
I 

, 
1 
, 
I 
1 
I 

0. 0 
1.2 

t: 
7: 5 

10.0 
15.0 
19.6 

2:: : 

::: : 
44. 5 
49. I 

zi 
br: 5 
,69.6 
7,. 6 

.2f 

9,. 6 

1.3 

$06 
7.6 

10.1 
15. 1 
L9.6 

::: : 
34.6 
39. 5 
44. 5 

2: 
59: 5 
6,. 5 
69. 5 

:: .f 
84.6 
89.7 
94.6 - 

0.D 

2: 
5.0 
7.5 

LO.0 

::. t 
24: 5 
19.5 

2 : 
44:s 
49.5 

8: : 

:::b' 

:>t 

::I: 
91.6 

1.2 
2.6 
5. 0 

!$I 

i916 
24. 5 

:9.: 
39: 5 
44.5 
49.5 
54. 5 
59.5 
64.5 

84: 8 
79.6 
8,. b 
89.7 
94.6 

.**t 
-1.0s 
-1.04, 
-.97: 
1::: 
-.+& 
-.,o: 
-.o*, 

.09, 

.,I! 

.19! 

.**t 

.**1 
,191 

:::i 

;WZ* 
,419 
*SW 
,212 
,265 
. I94 
,141 
.*07 
,074 
,051 
,005 

-*Old 
-.034 
-.055 
-*056 
-.0,4 

-.094 
-. 12‘ 
-.*5‘ 
-.*a0 
-,*2‘ 
- 

0. 
- 

3:: . 
1*05* 
1.049 
I.022 

:*o":: . 
1.015 
-.9*0 
-.920 
-.Q6, 
-.67, 
-.m* 
-.692 
-.I‘0 
-.,I0 
-.*.o 

-.70‘ 
-.70* 
-.10* 
-.,Ol 
-.502 

,599 
,595 
.,.I 
,488 

:::; 
l *+. 

:::: 
.zt* 
.lQ7 
.1‘1 
,134 
.161 

:::: 

,002 
-.03. 
-.051 
.,**7 
-.I73 

.Olb ,111 
.I.019 
2:::: 1:;;: 

-.50* 
-.901 -.450 
-.T2, -..,o 
-.sn -.,,a 
-.**. 
-.0*9 :::",: 

,051 ^.Ob, 
:::: -.057 

-a001 
,109 ,052 
.*.. .057 
.*a‘ *on 
,217 
,244 2:: 

-0595 -.5*7 
-a** -.,*r 
-a577 -.,o. 

r::",: 
-.509 
-.50, 

,411 .47-l 
,400 .39-r. 
.350 .5*2 
.270 .*‘I 
,251 .*34 
,121 .lbb 
,149 a*, 
,201 ,072 
.0*9 ,040 
.OSb ,001 
,015 -1010 

-.olQ -.0,9 

::::,p 
-.*07 

-.051 ::::: 
-.**. -.**, 

-.I,9 -a70 
-.1,0 -.*95 

/ 

::::; :::g 
-.*** -.*I‘ 

3.2 

Tii 
.o*e 

-.,I, 
-. me 
-.s., 
-.514 

:::;: 
-..91 
-.4&l 
-.4‘3 
-..,J 
-..a 
-.456 
-.*m 
-.208 

2::: 
-.951 
-.92. 

::E 
-.,YP 

,541 
,440 

2:: 

2:: 
.I02 
,464 
0.12 
,159 
.,I, 
,289 

:::: 
,204 
.17‘ 
.I,. 
1570 
I ia0 
,024 
10+. 
.02‘ 

A 
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TABLEL-WlNGWFTE6POtLER - -ad 

.l26b, 0.26b/2 O.&/r 0.6%/b/a 0.7W.//r O.Q6b/2 O.Qsb/Z O.W%/l OJ6b/2 0.4w2 O.SSb/; 0.7&1/l 0.06b/2 O.EDb/l .5,* .5*0 .**. .*.* 
.,bO .*03 
,156 
,151 2:: 
,144 ,142 
,151 .1,* 
.I95 .*54 

T 
.161 ,155 
***1 ,165 
.*a* 
.231 :::: 
.*7. .*,o 
.327 ,110 
.**. .1‘4 
..o* .579 
,409 ,365 

-.*5* -.*50 
-,*., -,2Q5 
-,*** -.*a* 
v2.2 -.*a5 
-.*‘I -,305 

1.03 6.47. 

1.1 
2.‘ 
5.0 

$I; 

19.6 
24. 5 

:t: 
39:s 
44.5 
49.5 
5,. 5 
5% 5 
64.5 

$2 z 
79.6 
4,. b 
W.7 
94.6 

.ZIQ 
-.9+1 
-.9a 
-.79Q 
-All 
-.*w 
-.5*, 
-.301 
92-93 -.*96 
-.sm 
-:% 
2:: 
.**5 
*no 

-.Llm -.85, 
-.5*9 
I:?:: 
.527 
.n* 
.379 

2:: 
.2U 
.*o, 
SlW 
.**, 
.I04 
,076 
.0+9 

:3: 
-005 
-do* 
9022 
2:: 
1:::: 
d 

,079 

I::$ 
-.%?I 
-. 352 
-.*95 
-0239 
-. 199 
-,17-r 
::E: 
-.019 

:::: 
.0** 

2: 

-.+*4 
-..3* 
1::: 
-.39* 

,461 
,403 
,230 

2% 

:::: 

:::: 

:::",: 
-.090 
-.*5-f 
-.lm 
-.**5 
-,25, 

-.*13 
::::: 
-,*** 

,107 .*+* 
-.9*1 
-.92-z I::: 
-.92* -..a* 
-.*,1 -.397. 
-.,*o -.,a* 1:::: 
-.1*5 -.17‘ 
-,0** SO61 2::: . 
:E -.0,2 ,025 
2:: .a,, .05* 
.*1* .092 
.*.4 .*02 
.*7, .095 

-.*** -.*+, 
-.*5* -.157 
-.I.2 -.17. 
-.lb, -,*o* 
-.*o* -.255 
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0. 0 
1.2 
2.4 
5. 0 
7. 5 

10.0 
15.0 
19. b 

3: s 
,4. 5 
39.5 
14. 5 
49.5 
5,. 5 
59.5 
64.5 

:1:t 

2 d 

:::i 

1.3 

Lt 
7.6 

10.1 
15.1 
19.0 
24. 5 
99.5 
34.5 
39.5 
a5 

2: 
59: 5 

2: 

::.t 
‘I. 6 
89. 7 
91.6 - 

T 

NACA RI4 L57Jll 

TABLE I. - WING WITH QPOlWR - Concluded 

Pressure emffIctent 

l.l66W* 0.2%/2 O.Mb,‘* O.IW/I 0.706/Z 0.66b/Z O.OSb/Z O.f36b/2 O.Wib/Q O.Iob/Q O&b/Q O.‘lOb/Q O.Q6b/l O.Olb/Q 

a I 

,091 
1.069 
L.ObQ 
I.029 
-. 9‘9 

:: :g 
-. 525 

:;g 
.*3* 

:Z 
,200 
,154 

:::: 

. . 523 

:: ::: 

:: ::: 

.,‘I 
,516 

:Z 

:::: 
,247 
.POb 
,172 
,154 
,100 
,052 
,061 
,026 
,029 
,014 

,024 

:::: 
.**. 
,164 

1:;:: 
-.Ll,* 
-.lW 
-.769 

Z:: 
-.ms 

1: ::: 
-.09. 
-.059 

1:;:: 
-.*,* 
-.193 
-.*.4 

-.I22 
-.529 
-.550 
-,5*5 
-.59, 

.5*7 

2:: 

:% 
,252 

:::: 
.I27 
,091 
.OY 
a*. 
,040 

-.0*5 
-.05. 
..079 

-.*o* 

:: ::: 

:::g 

L1 ‘I 
C 

-.5.0 
-,993 
-.W, 

::::: 
-.P63 
-.9.9 
-.9*9 
-.Qll 
-.a,* 

I::2 

1:::: 
-.70. 

1:::: 

-.bbO 
-.“O 
-.‘,I 

::::: 

.‘,I 

2:: 

:::: 
,424 
,579 

:3: 
.25‘ 
.**s 

:::: 
.IM 
,120 
,094 

::;: 
-a015 
-.0x9 
-.**. 

::::: 
-.I15 
-..P9 
-,+99 

:::t 
t 96 2 

VT04 
-.nr 

::::: 

::$: 

-a9 2 

1::;: 

I:“,:: 

I::;: 
-.a5 

,602 
.595 
.5+1 

:% 

2:: 

2:: 
02~ 

::t 

2:: 
.0+5 
.Ol. 

.oob 
-*0*5 
-.o.. 
-.ol+ 
-.*5* 

,359 
,652 
r‘52 

:::: 

:3: 
,420 
,405 

:::: 
,499 

2% 
A29 

2:: 

‘.557 

1:::: 

::::; 

&Lb 

:::: 
..bl 
,419 
,a,* 
,105 

:::: 
,122 

:::: 
,101 
.05* 
.o*. 

~.OOl 

::::: 
-.10* 
**152 
.,*a7 

- 
,522 
,712 

:::: 
.QlI 

::;: 
.7?6 

:::: 
.a** 
,691 

:::: 
. ‘79 

2:: 

::R 
.bll 

:::: 

,545 

::: 
..*9 
,595 

2:: 
,251 
.18, 

:;:: 
,055 

:E 

2:: 

,.I75 
..1,7 
.*.5 

::::: 
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TABLE II. - mG WTTE ~XXLER-SLOT-DEBLECTOR 

Presmr. wtmckd 

.165b/a 0.26b/Q O.,ob/; O.Isb/l O.?ob/l 0.66bf2 O.Q6L3/2 O.lSlb/l O.l6b/2 O.,ob/l 0.66b,2 O.?Ob/2 0.6Sb/2 O.Q6b/2 

.lb, 
-.m 
-. 440 
-. 502 
-. P2 
-. *,3 

:: ::: 
-.04, 
-.oo, 

:::: 

:::: 
.2z3 
,201 
.*90 

-. I59 
-. 554 
-a 511 
-. 601 
-. 58.5 

:6 
.*1* 
.I55 

:E: 

:::: 
.o** 
.01. 

:::: 
.06, 
.I22 
,194 
.%!a 

I: ::: 
-. ‘II 
-. 630 
-. ‘51 

1:::: 
::m” 
-,na 
1:::: 
:::g 
-.1‘5 
-.*** 
-.0** 
-,-au 

1::: 
,014 
l OP 

-.*55 
-.3,, 
vs.9 
:::n” 

..I, 

.UI 

.39. 
::,“I 
.I,‘ 
.*m 
.*75 
. *,* 
::Zi 
,157 
.*+5 
.I90 
,244 
,210 

1: :“9: 
-.*n 
-.,LlT 
-.,QQ 
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TABLE IL - WJNG WPTB BPOILEB-8L0T-DEFLECTOR - ConUnuad 

3 l.l36b/2 0.26b/2 O.,Ob/B 0.66b/3 0.7,X,/2 O.Blb/P O.O5b/Z O.l36b/2 0.260/a 0.4Ob/3 0.66b/2 0.7Ob/3 0.66b,2 O.O6b,Z 

I 

22 
,051 

:::: 
.o.+ 
.o.* 
.042 

::;: 
,141 

:f 
.n1 
,324 

:“,:: 

-. 595 
-.**1 
-.,,I 
-. 6,1 
-4 ‘51 

-.057 
-.0,1 
-.0.4 
-.ob. 
-.o,o 
-.075 
-.062 
-.os+ 
-.on 
-.Ob. 
-.04* 
-.oo, 

.0+0 
,114 
,208 
.nr 

9511 

:: ::: 
-, ‘52 
-,,4* 

= : 

-1.12, 
VP,, 
VP,, 
-,9** 
-.9-/s 
-.9*5 
-.99* 

-1.094 
.*.oa* 

:::;g 

-!::c 
-,.,, 
-..a 

::::s 

-..I1 
-.5** 
-.575 
-.b,, 
-.525 

,462 

:% 
.bbb 
0.24 
,544 
.299 
.260 
.**I 
,199 
,162 
,173 
.17‘ 
,202 
,251 
,284 

-.595 

:::g 
::::: 

-.a59 
- ,.a9 
-.812 
-.621 
-.ma 
-.7*5 
-.I61 

-.L*, 
-.,*1 
-.‘bb 
-.,M 
-,w6 

,564 
,518 
.I‘9 
,151 
,547 
,488 

:::: 

2:: 
. *9* 
.*,a 

*izoo 

::S 
-.7x 
-.bll 

-L 

- 0. 0 1.2 
t’o 
1:: *5:0 
19.6 

2:: : 
:t: ris 
49. 5 54. 5 59.5 64. 5 
$9: 6” 
79.5 84.6 
89. b 
94.6 

1.1 2.‘ 5.0 
1::: 15. 1 
19.6 

:::: 
:::: 
Et; 
19.5 

z: g: .t 84.6 89. 7 
94. 6 - 
0.0 1.2 2.4 5.0 7.5 10.0 15.0 I% 6 
::: : 
2: 44: 5 
49.5 

:c: 2;:; 
;;:g 
2,: 6 
89.6 
94.6 

‘.J 2.6 5.0 
7.6 10.1 15. I 19.6 24.5 

L9.5 34. I 
2: g: : 
2.2 ‘2 
jj:f 
Si6 
89.7 
94. b 

C 
-.,*2 
-.I*9 
-1569 
-,6+3 
-.‘a* 
-,5,0 
-.37* 
-.I* 
-.51* 
-.359 
-.sbb 

::$ 

~:~: 

::::: 

^.,,I 
-.3,‘ 
-.3,2 
-0377 
-.3,, 

2:: 
,467 
,421 
,287 
*II9 
.*ll 
.*5* 
,219 
‘197 
,191 

:::: 
,210 
.*r* 
.mo -..t* -A15 -..*+ 22:: 

-.7*0 
- ,a57 

3: 
-.50‘ 

::::: 
-.6*6 
-1614 
-A,* 
-.‘lZ 
-rb‘S 
-.657 
-.L45 
-.645 
-.55* 
-1659 

-a.., 
-,++7 
-,.*. 
-.+,+ 
-..** 

.374 

:% 
,506 
,486 
.a, 

::1 
.,I, 
,287 
,264 
,240 
.227 
,242 
,271 
,316 

“5.5 

::::: 
-,5,0 
-.,,o 

L 

-.,,I 
-.410 
-. 474 
-.+** 
-,.09 
-.a, 
-.,,I 
-0.17 
-.a7 
-..,* 
-..,a 
-..+b 
V.30 
-*+I* 
-.*97 

-:::: 

L 

-1271 
-0111 
-.303 
-.*Q8 
-0272 

,492 
,465 
.4‘1 
,197 
,256 
.*9* 
.*7, 

:::: 
.ldb 
,146 
. *,* 
,149 
,175 
,222 
.m 

-.,I5 
-.s*. 
-*3*2 
-.P.l 
-.*51 

,474 
,195 
,154 
,121 
‘Oea 
,024 
.os* 
,110 
.lOb 

:::: 
,176 
,216 
.*I* 
,325 
,159 
*SW 

:::::i :::g:: ~**O** ~1.022 ~1.027 :::z .*.001 -1.007 
-*res 
-097, 
-.955 
-.925 I% 

:;‘,: 
-.0*3 
-.0*3 
-.o** 
-.o** 
m.027 

-:% 
a025 
.062 
,119 

:::: 
l +L? 
,421 
.**1 

.**4 
,192 

:::: 
. 040 
.0*4 

I:$: 
-1001 
-,OO, 
-.OO* 
-.oo, 
-.OPQ 
-.051 

1:::: 
-r*+* 
-,Yl 
-r*.. 

1:::: 
-*15* 
-, *+a 

-**** 
-a*08 
-.*0* 
-.,*+ 
9725 

.I05 

.!I,* 

.‘22 
,611 
,586 
,553 
,431 

;g 

,544 
,317 
,298 
.,*s 
,526 
,360 

-.574 -747 
-r9,0 
-6.2, 
I.054 

-.,,a 
-..03 
-.,99 
-.57* 
-.,55 

.,62 
,479 
,496 
.+** 
,458 
.IPb 
.1‘S 
,518 
,271 
**+* 
,208 
. *aa 
,170 
,187 
,221 
.*,*. 

9.13 
-a.,* 
. ...4 

:::;: 

-r*o, 

::E 
-.7+1 
-*llS 

-.*70 
-.375 
-.549 
-.570 
-*359 

-,I55 
-.099 
-a074 
-.074 
-.071 
-.05x 
-*ou 
-.O‘. 
-.055 
-a34 
-a001 

:% 
.*4. 
.**s 
,252 

-.550 
-.3*1 
-.35‘ 
-.,59 
-.*‘6 

. 104 
,199 
*I,. 
,598 
.l,S 
.6,4 
,584 
,524 
,491 
..5‘ 
,411 
.573 
,339 
,139 
,335 
*45‘ 
,623 

“9-M 

::;:: 
. lQ9 
.OPl 

-1026 
-,Q.d 
-.03‘ 
-,057 
-.055 

1::: 
..,toa 
-.lOO 
-.OP, 
-.075 
-,O.l 

,001 

::;: 
,239 

:::‘: 
-a Z5‘ 
-#*lb 
-.10‘ 
-,*07 
-.*m 
-rOQ, 

::::: 
-,040 
-,055 
-.079 
-.o** 
-.*oo 
-,l“ 

::::: 
-.ll# 
-.**4 
-.**1 
-.Ul 

-,9,0 
-.96, 
-,9‘6 

r:::: 
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Pressure coeffIcImt 

~.136b O.%Sb,2 O.,r,b/l 0.65h,f I).',‘%+ 0.65b/2 O.O6b/a O.l36b/2 O.*sb/2 OAOb/2 O.SQb/t 0.7ob/¶ O.QQb,2 0.85-b/2 

10.60 c = b.7.r - 
.*1* 

-.799 

:::‘$ 
-.*o, 
-.*75 
-.*2-z 
-.05Q 
-.o*Ll 
-1001 

,044 

2% 
,1‘S 
.*70 
,160 
,124 

-.*95 
-,29‘ 
-,*90 

:::g 

,237 
.Ob. 

-. 242 
-m, 
-. ,I5 
-.*m 
-.m 
-.*82 
-.m2 
-.ZS, 
-0237 
-. *T1 
-114, 
-0091 

,012 
,156 
.34* 
,012 

-.sn 
-.I” 
-.i-Sl 
-.“I 
-.671 

-.OQl 
-.900 
-.M 
-*SO* 
-. 494 
-.407 
-.*m 
-. 141 
-1090 
-.052 
-.ou 

.022 
::2 
2:: 
,151 

-.m 
-.32-z 
-.m 
:::: 
..W 
2:: 
.*lS 
,245 
,190 
.l5. 
2:: 
,112 
.11‘ 
2:: 
.*o* 
.*,I 
42” 

-.‘01 
V.05 
-.40. 
-1.001 
-.+O+ 

.Mb 
-.,a, 
-.,I‘ 
-&I. 
-..I2 
-.5*0 
-.n* 
-.l.‘ 

1::; 

r::“,: 

1:::: 
-.lOO 
-.I*, 
-.*5* 
-,*70 
-.1*1 
-.*14 
-.lQ‘ 
-.17-l 
-.141 

l- 

3 

PW. 
CO* 
chori 

- 
0.0 
1.2 
2.4 
5. 0 
7.5 

It-I 
,916 

$4 .B 

::: 
44:5 
49.5 
54.5 
5,. 5 

"6:: 
74:. 

:t 2 
4,. 6 
94.6 

1.3 

L: 
1.6 

10.1 
15.1 
L9. ‘ 
24.5 

:I.: 
39: 5 

69.5 

Et 
sir 
19.7 
94.6 
- 

Tc 

2: 

::i 
1o.c 

2: 
44: I 
49.5 

2::: 
M.5 
61.6 
14. ‘ 
79.5 

z-t 
9r:c 

I.3 

k: 

1:: 
Is:* 
L9.L 
24.5 

::: 
39: 5 
44.5 

::: 
59: 5 
64.5 

19.7 
(4.6 

- 

_ a 
t 

I 

2.19~ 

.399 
,552 
.346 
,315 
.*lS 
.*Sl 
,191 
. IT1 
,131 
,110 

2% 
.053 
.08* 
,131 
011 
.5** 

-1.129 
-.e.o* 
-..W 
-.*5* 
-.*7l 

u 

,595 
,230 
.2‘0 
.I95 
.I‘. 
006, 
,015 

-.ca* 
VW2 
-.91+ 
-.0*1 
-1040 

r:::: 
-1116 
-1112 
-.*5* 
-,*.b 
-.150 
-.UO 

::;:: 

1:::: 
-.1.6 
::g:: 

2% 
-. 420 
-.5*3 
-.370 
-.535 
r:::: 
-. 120 
-.055 
-2: 

L 
=si5 
::*g:: . 
:::“,:: 

“% 
-1.012 
-, p11 
-.95x 

I: g:: 
-.950 
-.a.2 
-.703 
-.552 
-. 5.6 

-. 55. 
-.sw 

1:::: 
-. 410 

.5*4 

.5.5 

:3: 
..,I 
. 260 
, ,*5 
.27, 
.*41 

:::i 
.X9‘ 
.*0* 
. 224 
9275 
1 ,I1 

-.579 
-. 57‘ 

X 
-. 5.0 

z?z 
1:::: 
r:::: 
-.t.O, 

r:::: 
-.,17 

1:::: 
-al‘5 
-.755 
-.I32 
-,,95 
-.‘.b 
-.575 

-.+92 

::::: 
-,5,, 
-,53X 

.5*x 
,529 
,502 

:% 
.Ul 
.,I, 
.*bb 

2:: 

2:: 
,197 
.*22 

13:: 

-.51* 
-.I25 
-.SiI 
-.a04 
-.‘I, 

zir 
-.45* 
-..85 
-.55a 
-.I,, 

2% 
-.35+ 

1::: 
-A01 
-.,m 
-.47-l 

1;:;: 
-.511 
-.5,x 

VS.1 
-.bo, 
-.+1* 

::b’: 

.SU 

.SU 

:Z 
,560 

2:: 
,260 
,219 
,200 
.l” 

:::: 
.**+ 

Jo7 
. 75 

-..*9 
-.a‘, 
VU0 
v.51 
-..+I 

_- 
,051 

7012 
-,I45 

I:::,’ 
-.‘Y 
-.b30 

-,*,I 
-.**5 
-,**o 
2::: 

.506 

.+‘I 

.40* 

.I.‘ 
,114 
.147 
,115 
,111 

2% 

:::: 
.I.5 

:;:: 
.2U 

.,a, 

::i: 
,530 
,476 
,401 
,169 
.5** 
.*Qb 
.*,1 

:::; 
,222 
.*bb 
i291 

-m*.* 
-.*97 
-.*I* 
-. 275 
-,I., 

* 
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TABLE II. - WING WITH SPOILER-SLOT-DEFLECT - Conthmd 

Per- O.l=W o-b/a 0.4obh O.SSb/2 O.?m/2 O.S6b/2 O.O6b/2 O.lBSb/l 0.26b/2 OAOb/2 0.66b/2 0.7Ob,2 0.66b/2 O.O6b/2 
cent 
chord 

M = 0.60 a = &6.73-. .M=o.ao r=~.9P ,_ 
0.0 r 

,065 -1.256 -r‘s8 -a529 -a529 -.4** -.os* -.S75 vb.2 
1.1 -*,,b -1.37, -2::: -0614 -..6, -.+e* -.3*, -.59, -.855 :: ::: 1:::: 1:::: ::::: 
f: 

7:5 

-1.02. -1.17-r -1.51s -*.,,I 1:::: -.,10 -..85 -.,lY -.4,7 -1.97 -.,69 -.,I‘ -1910 -.Bll 31.1 -. -. 811 61, -,7*0 -r71+ -,MO I:::: -.,,7 -.5** 

-1.267 -1.5,‘ -,9+7 1:::: -.49, -*.15 -.5*9 ::;:p -.6‘6 -. QOJ -,I07 -.,bO -,560 -.**3 1:::: 
10.0 -1.222 -1.32, -.9*5 -.I92 -.507 v.97 -.39. -a174 -,70‘ 
1,. 0 -1.0‘2 -1.503 -.9** 1:::: -a*+ -..99 -..o* -.55. 2% :: ::: I::: I:::: 

-.,,* 
-.b,o I::",; 

19.6 -.*9, -1.289 

::z: -‘se4 1:::: 

-.5*, -.503 -.+o, -.a9 -.*50 -. 797 -.‘a -.,26 -0505 

; g; 
-.7*0 -1rlbl 

44: 5 

-.n* -.a54 -.7w -1.2‘6 -1.222 -,r,07 ^.b,l -.,50 -.6,6 -.557 -.5+, I$ -. -.+99 492 
-.b.5 -..Q2 

:: :g 

1:::: -.4,5 -..a -1613 -a852 -a145 1:::: -.*s, -.*49 -.79. -.lw -.m ::::: -,‘91 -1‘95 -0‘63 -.,b, 
-.*35 -. 782 v‘s2 

-.,** -1117 -.,00 
-.a. 

-.I,. -.,o, -.510 
-.,lZ 

b -e&581 -.4*1 -. 762 49. 54.5 5 -.I77 -..4, -1.011 -.TpI -.POl s:::: -.6.5 -&.2‘ -.,1* -.‘66 -.5*, -.55. =,5,* V.61 -.+,a -.*9. -.4*0 -.a9 -080‘ -.**1 -.m. -.63. -.*a2 -6 -. 75, 72‘ -.‘72 -.678 -,6&P 1:::; -.648 -.I.‘ -.mo -.,,o -.507 -..e* -0515 

59. 5 -.5*7 -1‘86 
::;;: 

-0599 -.,a, -.45* -.*C., -a-m, -. 727 3-i: -.455 
bl. 5 -0 175 -.489 -.579 -.I*, -.450 -.17* -.m 3; -. 702 I: ::: -.‘56 1:::: -..4, 
'2 8 -.0(1* -.,,a -.os* -..23 

-*895 
::B"," 

-*,I, -.,I7 -,555 -.s.o -.m5 -.,9* -.‘I, -.I77 -..ol -do01 
79.5 -.Lw -a590 -.5*9 1:::: -.,I. -1232 -0 Ql, -.n7 -0 525 -r,75 1:::; -..21 -r597 
::: : -,no -*ml -.705 -.‘19 -.5+* -..09 -.57* -.3*7 -.lll -.I‘2 -. ‘52 -,573 -.4‘s -.+*1 -.311 

-.X9 -.597 -.5*9 -0.1, -.357 -,,07 -075‘ 9752 
94.6 

-. ‘62 -,.a, -.a5 -.,bb 
-.*,3 -.lO, -.bOl -A,, -..o* -.I,, -.299 -.,w -4722 -. *** '1::: -..I, -a399 -1357 

1.3 ..bb .536 .50* ,492 ,494 ,478 ,426 ,514 
:E ,626 

.4‘0 
,575 :E :E :::: 

,561 
kt ,367 d.16 .,6. .,bP ,552 .5*5 .+51 ,449 

.59‘ .bSO 
2:: :::: 

,531 ,501 .42l l “2 .‘I32 . LOP 
7.6 .cm .boz ,492 ,472 ‘7Qq ,590 :::: :::: ::,‘: 

..+I 
,412 

IO. 1 ,696 ,565 ,559 ,491 ,466 ,440 :E .I*, , ,*a ,501 *.,o ,179 
15.1 .‘*I ,506 *v/o ,434 .4** 0 571 ,242 

:::: :::: 
.,*I .5** 

.,I7 2:: :::: 
,415 

19.‘ ,550 ,457 ,421 *,99 ,169 
:::: ,256 

,174 ,657 .557 ,565 :::: 
9 :;:: :E ,560 ,417 :::: .3*+ ,350 ::: .062 .*15 :::: :::: .+o* . +,9 .595 .3‘1 ,251 .,,I ,145 

20': :z 
,099 

$ . 2; SEJ 2; 2: ;zi; %i isz~ ;E E& ZJ ;E :;: :,a: :z: 2: 

0 
5 

2: .11‘ .,05 
64. 59.5 5 ::ZT 2:: l :::: ,o* 

,229 ,211 ,179 -.09* ,389 .3,8 ,291 ,193 -.049 -.*07 
.**7 ,245 .50+ ,257 ,237 ,191 -.1,* -.1‘S ::z . .I90 ,I‘ . ,294 II, 2: ,297 :2: ,299 .*SY l *00 -.207 -.*I* 

64.5 ;Fd ,384 ,322 a,., ,341 .250 -.192 . t+* .5‘1 ,3,5 ,247 -.*5* 
69.5. -.I*5 

::2 '+*+ 
-.*,9 

2: 2 -.525 -.95, -1.74, -.sm -.t05 
1::;: 

-.,,5 -,,m -.+50 -..a4 -.X35 9584 -.222 -*ns -.rm -..oo -.SM -.7.0 -.ea* 1759 -.70. -.I+‘ -..,I -.HI -.2-/s -.2-/# 

2; 
-.lll 

1:::: 
-.‘41 -.44* -a,** -.**o -.08Y 2% -. 100 ::$ -..,I -.zba 

91: b 
.o*, -.,,* -.rn -..6* -.,I2 -.225 ,192 -.5*2 -r70* ::g -.54* -*45* -.*I* 
,140 -.*** -,*55 -a592 -.450 -.652 -.**9 .lb. -.iu -. IQ5 -.595 -.*,I -..Z% -.*a* 

M -0.90 a = O.Pb” hf. 0.w a = 4.220 
0.0 ,261 ,520 ,549 .5+5 ,424 ,504 ,280 .*‘4 ,262 . PI1 .*a0 ,257 .*20 ,220 
1.2 ,311 -.oob ,047 .I,‘ ,152 .*m ,170 ,200 -.*I, -.m+ -.QW -.721 
2.4 

2;: 
-1043 ,025 ,595 .*a ,115 ,096 -.041 -.612 s: -*,3Q 

:g -.a*. 
-.559 -.I,, 

F! -.016 2% .09, ,099 :% row -.*17 -03.2 -, 4.0 -,*94 2% -a,05 -.36‘ 

1o:o 
,061 -.o*, .01* 

:::; 
.o*, -1119 -.ao, -I I** 

,034 -.OI, .o,+ 
:::: 

.Obl ,002 -.110 -.3*. -, 250 I:::: 
-.2,5 -a*40 -.*o* 
-.*os -.*o. -.a.6 

28 

,016 -.os* ,060 ,07‘ ,017 -.o*e -.,79 -.27* -. 141 -.,P‘ -0135 -.ll* 

2 
g$g 

-,602 -row -.03. ,005 .Obl ,114 :",:i ,100 .09Q ,104 ,097 -.o** -.01* -o**, -.**, -.*.* -a177 -, 113 -*OH ::A:: -.051 I:",",: -1062 -.041 
2 -*010 ,031 2% ,115 '.1,2 ,090 -.oo* -.11* -.*01 -: ::," -:Z -0010 -.o*. 

$2 -.o*. 
::ZZ 

.1‘9 .13‘ .106 .oo+ -.,e+ -.OZQ ,099 
-2:: 

aon -am, 
-a 15, :% 
-.10* 

) jlji irj z; ii; 2; $ji iii 2; ,on iii ;g ii:, 2; ig ;iz; -.03* 

9'5 ,481 ,360 .I“ ,242 ,275 -.*Sb .*** .m ,200 ,221 ,225 ,172 -.*.8 
64.5 22 ,415 ,344 ,574 .3.‘ ,262 -.*I‘ ,110 ,161 ‘.254 ,220 0 1% -a**0 
69.6 ,032 -**ma :iE -020, 

:::t 
VP19 -4 .a* -.652 -.+95 -,455 -.,,I -.19+ VP03 -.*o, -.a. -.JIQ -1.10 -.*26 -*n. 
-,*‘I -07% -.,m -*,o, -..so -.3,0 -.*m -.cls* -.79‘ -, b,‘ -.,JO -..*4 -.5*5 -.**o 

54.6 1:::: -.m -a&19 -,,*r -.+I. -.sn 9192 
99.6 -.,I* -.‘I* -.5,7 -.425 4: -.*9* 

-6777 z: -, 6+5 -.550 
-.705 -. ‘51 -.5*7 

1:::: 1:::: -.I24 
-.*17 

94.6 -.‘,2 -1757 -.65* -.,I, -.a9 -.182 -a,*9 -.72* -,Ml -.,*5 -..*1 -.,,I -620, 

1.3 ,224 ,031 ,021 -.03, -.,x9 -.in -1155 .55‘ .599 ..I, l * ‘3a1 .,a* 

::t .*55 ,013 -.o*. -a051 -.0,1 9150 .51‘ 
7.6 :;:: 

.M)9 .OOS .005 -.0,7 -.0‘S -.lz* ,519 ,139 ,246 rmo ,556 :::: .261 :::: .a+, .IW ,250 .1*3 

2% 
-.0*7 -.o*. I:::: -,o,, -.*09 ,252 . *a9 .l., ,192 ,119 

:9:: :Z 
-a059 

1::;: -.o.* -.O,, -a70 -.0x -.070 -.*,4 0 I215 175 .I29 :::: .1+5 ,124 ::;: 0 15, .1‘S 
9055 -.1** 01% 

-.004 0074 

I ;t. -.o*. w3; -':a: w,";; VW; ww; v3;: ,131 ,101 **lb ,120 :Fs :;:: 
-.o** ,117 .092 .LlQb ,010 .065 -*o., 

i y:: -.0.3 -.07, -*OS1 90.4 -.05* 9050 .04¶ :::; 
-.062 -.os+ -.Ol@ -.o*. -.o,o 

va;: 
-a040 .0‘2 ,055 

.o** :::: ,017 ,055 -.o** 
,07‘ ,057 .O,‘ -.0*7 

1 39.5 -.07. -.o,, ,001 -.oo, -1010 -.O,, .OU .0‘S ,044 -.o., 
; 44.5 -.085 

i :'I:: 
-.ObP 

:% .030 
-2:: 

,057 lO5, ,025 ,091 
::2 :::: :::: 

lOI5 -1057 

2:: 
.OT7 

:::t 2:: 

::g 
,025 

::z 
6 120 .l‘?O .lz. ,100 -.017 

-1011 . I59 ,147 
59.5 ,097 ,203 **27 .*,o 1:::: :tZ ,257 

,175 
,244 2:: 

,169 .1‘1 -01.0 
,245 .*,7 -.,75 

64.5 OX.7 ::2 :z: .264 ,235 ,207 -.1*0 1 **I ,212 . I266 .**9 ,261 0215 -.169 
$22 ,412 -.I,. ,521 -*1.1 

-Vsb* a954 M,b9, '.521 -4421 ",346 =r1,0 WPb+ -,*Ll0 =,515 -,,I5 1223 -.l9, 
79.6 -,727 -.95+ -*be. -+5,* 

4: 
-.54* -.1&z -.I‘2 -. .,I 95‘2 :::g -.3Ja -.*a. 

84.6 -.I25 -.9*5 -,‘I, -.510 -.*57 -.*59 -*so0 -.950 -. ‘5. 1:::: -..,I -.,*I -0201 
89.7 -,b,Z -.51, -a.*1 -.322 -.170 -0 570 -1975 -. ‘57 -.I,. -84.6 -.a22 -*z-26 
94.6 ::g: I:';: -0652 -,s,* -.4*, -.305 -.I‘1 -.*I* -.Q32 9‘31 -.,@I -,,,, -.30, -.*t* 

- 

.- 

. 
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TABLEu.-wmGw-crEBPaLER -SLUl’-DRFLRCTOR - Cemtlnu+d 
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. 

fz- 0-W a=b/Z OAob/Z 0.66%/l O.?ob/P O.Qsb/l O.O6b/Z O.lXb/* 0.26b/l O.,Cb/t 0.66b,2 0.,&,,2 o.a&,,/a O.@ib,, 

chord 
K .Q.QO c = *.a0 ~-0.90 2.x- 

0.0 . 1.2 
.PbO .09l ,026 -.1*5 -.0‘0 

I:::: 
.*14 .26‘ 909‘ -. 197 -.405 

;.**a 
-.40* 

.**o -1.211 
4:;;; -‘hog: -y: . 

-.1‘S ,042 -1.10, -1.40, -.9m -.95* -.75* f::: 
t: 4E -1.118 -.514 -.,92 -.279 -1.271 -1,3,* -.,I2 -.I85 -.7-N -.,I. 

-.ns -.bOS 
7.5 -2.5 -.I.55 -‘:m; -.655 I:::: I::% 

-.**I -1.040 -1.322 -1.035 -.a,* -.I.9 
-.,9. 4:: -.*15 

10.0 -. 217 -.,*o -dOI 

::::: 1:::: 

-..& 9536 -.455 -.M a&y 
-.920 -,t3* -.,*t ::z: 
-.4‘S -.9w -.5*3 -..,s 

15.0 -. 102 -1‘75 -.,a+ -.,I. -.a22 -.‘?a -.*o, -.555 19.6 9204 -.,,I -. 19, -.*+9 -.2*5 1:::: -.*5* -410 -lb,0 -.7-M 2::: 2: -.557 I:‘:: 
1 2: -. I51 -a*,, -.069 -.*4* -.*a, -.5*+ -.**1 -.*50 -.,a0 

-.*91 -.*o, -.OO. -.*1* -.*00 -.*1, -.**5 -.39‘ -.W, :::;: 
92‘7 VP59 -.523 -,+*, 
-.*a* v2.5 -.,,b 

1 2:‘: -. 5,+ -.09. ,055 -a91 ::::I: -.*t. -a,** -.*3, .O.b V2.1 -.**. -..Ul :::o’: 
-.*94 ,007 .014 -.01* -.*,a 

, 4: 
-.4*2 -.OR .Ob. -.*29 -.I86 -..sb -1594 
-.,o, 
-.t** 

g ;; 3; g ;i$ 3;; -g 22 g ,,~ ;;g ;g _ig ;ig ;ig 3J -.bO, 
. 

6916 ,143 ,000 .lM .I15 ,045 ,012 .a,, 4222 -,oo‘ ,244 *I.. .03* -.*I* -.o,* 9102 
74. b 

1:::: 
-.*,I -.799 -.‘32 -.,o* -..05 -.,,a -.*3* -06.2 -.7-f, -. 62.3 -..Ql -.*9. -.24, -.,I7 

84. “.5 
-.*31 -amI -.‘,l -.501 -..09 -.3.0 -.*.o -.111 -.,a -. ‘22 -.+90 -..Ob -1347 -.505 

59.6 X 2% -.e,, -.510 -.409 -.f,‘ 1:::: -.I,9 -.lsQ -.‘62 
1::;; 

-,.O. -.,,* -a** 

9+.6 
-.‘35 -509 -.+*I -.**1 -.ru -.R, -.bfZ -..13 -1151 -.PI, 

-*-to* -.R0 -.‘*I -1507 -.*I, -.*24 -.*a, -1.97 -.I01 -. 610 -,4,0 -.+15 -.*30 -.nr 

1.1 
et :z: 

‘4a2 ,464 ,463 ,461 
2:: 

,387 .4.* .5*1 
:::: 2:: 

..W ,491 
,452 

2:: 
,412 ,396. .5*, .504 .+51 ,455 :::: 

1::: 
.ML 

,232 
.3+5 ,527 .3W .2‘2 :S 

:9: 
,405 .,,I ,400 .*67 .*I* 

,522 a287 .zsl a**. .*19 ,256 
l *O5 ::‘,: 

.2,9 .?A1 .5‘5 .5,7 .2‘6 
.29‘ ‘*‘, ,252 ,216 ,140 .,I, .¶Z* .30* .504 ,101 ,221 

15.1 ,253 
‘19.6 

2% ,212 :::: .1m .051 .,*a .*7, ,256 
.*o* .I‘0 .,I‘ .*** ,156 2:: -.003 2% :z: 2:: ::2 

g 24.5 .ml .*n ,146 :*G :::: .I09 -.03* :E :K,’ . **+ . *a, :X: .oos 
d 29.5 ,141 .1*1 ,129 .0*9 -.0*6 .*lS .*70 .1-r* 

::2 
,162 ,141 -.001 

-.03* 
j gi ;E 2; 2; spi 22; iii w3;; ;;; 2; 2; Zf 2; 2; 

-.o** 
-103, 
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TABLE II. - WIN0 WITH ~POILER-BLOT-DEFLECTCR - Continued. 

1.138b/2 0.2Sb/2 OAOb/2 O.SC.b/2 O.Vo/Z O.ZZb/2 O&b/2 OJZZb/2 0.26b/2 0.4Ob/2 O.SZb/l O.lob/Z O.ZZb/l O.Mb/Z 
f 

a 

‘I 

1.1 

$I: 
,. 6 

10.1 
13. 1 
19.6 
a,. 3 
29. I 
34. I 
3% 3 
14. 3 

2: 
3% 3 
6,. 5 
69.3 

:tt 

::: : 
94. 6 - 

T-G 
1.2 
1.4 
3.0 

1::: 

:t: 
24:s 
29.5 

:::: 
4,. 5 
49.3 

2::: 
6,. 1 
69.6 
7,. 6 
79.3 
8,. 6 
3% 6 
9,. 6 

1.3 
2.6 
5. 0 
7.6 

IO. f 
15.1 
19.6 
14.5 
24.5 
3,. Y 
39.5 
,*. 3 
49.5 
,*. 3 
39.3 
6,. I 

$:i 

0:1: 
9,. 6 

-.*30 
-rm 
-,,n 
2::: 
-.630 
-.*a* 
-‘MS 
-.62, 

1:::: 
-,62, 

:::'t: 
-,634 

-.I- -I 672 
-*eas -1662 
1.006 -,662 
1.01, -.440 
-.,86 -.62, 
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TABLE II. - WING WITH SPm-B’UX-DEFLEC - C- 

I 

.30* 

.I02 
-.ZOQ 
-.mo 
-.I,’ 
-.,m 
-.36, 
-.352 
-. 37e 
-. 343 
-. 374 
-.360 
-.,,* 
-.a71 
-.06‘ 

.0,* 

.227 

.a09 
-.86’ 
-.,a 
-.,a, 
-.‘I1 
-.671 

0.w 
moo* 

.I.106 

.1.1m 

.I.046 
-.‘-I, 
-.661 
-.51* 
-.,36 
-.,03 
-.,m 
-.426 
-. MY 

:% 
:::: 
.I,, 

-.80, 
2% 
-.lYb 
-.rzY 

-.,l, 
-.3’70 
2::: 
-.6,6 

6.25- 

.4,7 

.,a, 

.,*7 

.27‘ 

.125 

.106 

.004 
-&lo1 
-.a1 
-.oa, 
-.031 
-.OYY 
-.101 
-.I69 
-,a19 
-,m, 
-,OOP 
1:::; 
-.*,a 
-.*,a 

-.UT 
-.I,‘ 
-.I64 
-.312 
-.LW 
~601 
-.3*4 
-.461 
-.,,a 
~461 
-.,I0 
-.,a, 
-.34b 
~360 
-.3“ 
-.3,9 
-.,Y4 

- 0.0 1.3 
:.: 7.3 
t;:: 
19.6 

:: .a 34.5 39.3 44.3 49.5 54.3 9.5 g. :. 
lib 

-.,07 
-.6,I 
1.697 

:: ::: 
-.342 
-.,a4 
-,,44 
-.3,7 
-.33, 
-.32* 
-.421 
-, 37, 
-.a39 
-5:: 

,071 

-.,a 
-.a,‘. 
-.3,1 
-.,,2 
-.a11 

:::g 
-.*32 
-.641 
~64, 
~669 
~6% 
-.661 
-.7X 
-.n. 
22 
-.,I6 
-.Tw 
-.760 
-,702 
-.617 

-.‘u. 
-.Ul 
-.Wl 
-.UB 
-.63P 

!l.35* 

zii 
-.-ml 
-.‘Y’ 
-.‘l- 
-.,4, 
-.,,Y 
-.,a 
-.,PY 
-.,01 
-.,I0 
-.715 
-.,19 
-.722 
-.‘OY 
-.721 
-.713 
-a696 

-.wu 
I:::: 
-.w6 
-.,Y 

I. 3 

t: 

12: 
LY. t 
1,. 6 
z4.3 
2,. 3 

::: 
44.5 
49.3 
5C3 
5,. 5 

2: 
g: % 

84: 6 
89.7 
94.6 - 

0 

TE 
I:Ly 
-,,23 
-,621 

::9 
-.63, 
-.‘I, 
-.‘I, 
-..U 
-,636 
-.63P 
-.LF) 

::g:: 
-..PC 

Kzz 
-.606 
-..o, 
-*Lo, 
-.60, 
-.a* 
-.609 
-.‘I3 
-.,I, 
-.621 
-.6,2 
-.‘26 
-.a* 
-.612 
-.LO’ 
-.609 
-.‘lY 

r 
-,‘I6 
-,,*3 
-.Y‘Y 
~161 

1:::: 
-.I61 
-.Y63 
-.133 -.,‘I 
-.YT’ 
-,,n 
-,I,, 
1:::: 
-,Y4’ 
-.,,a 
-,,21 
-,,I6 
-,,02 

bf- 0.94 
-.91P 

.1.021 
~1.002 
.I.006 
-.PI* 
-.9-n 
-.97-r 
-.961 
-.,I‘ 
-.sar 
-.m’ 
-.ml 
-.a,, 
-.817 
-.,86 
-.739 
-.691 

-.‘I0 
-.671 
-,686 
-.68, 
-,637 

:::: 
,621 
693 
2:: 
,411 
2:: 
.314 
.,,l 
,336 
,321 
,329 
.,64 
,1*7 

-.‘I0 
-.73, 
-.70* 
-.6,0 
-,,a1 

4707 -.,M 
-.*,a -.YOY 
-.,,I -.ilY 
-.6,4 -.,t, 
-.,,I -.,a 
7‘43 
-.634 ::::,’ 

I:::,’ 
-.,6, 
-.Y’P 

~69‘ -am 
P696 -.,m 
-.WZ -.,a 

::::: 
-.YLx 
-.,,O 

-.656 -.Y,’ 
-.662 -.Y,, 
W6ZP -.54, 

-.I46 -A’, 
-.I,6 -.a0 
-.,,O -A,, 
-.54, -A71 
-.Y35 -.4-/o 

-.,m 
-.+96 
-.,01 
-.,09 
-.Y09 

1:::: 
-.,a3 
9111 
-.,11 
-.YZY 
-.,I, 
-.I11 
-.I06 
-.w* 
-.494 
-.4*, 

-.*a 
-.,s 
-1411 
-.423 
-.417 

-.710 -.,*4 -.664 
-.101 -.6W -.470 
-.I,, -.601 -.46, 
-.nrm -.,86 -.4,3 
-.-nb -.,,a -.4*7 

-,663 
-.6,3 
-.‘PS 
-.776 
-.672 

c 
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‘.135b/ 0.21b/2 O.IOb/Z O.lE.b/Z O.‘KB,2 0.223,/2 OS%/2 O.,%b/2 0.2&b/2 OAOb/Z O.SSb/Z Q.7Ob/2 0.26b/2 O.OSb/Z 

.P61 

.*Pd 
,166 
.113 
.o** 
,062 

2:: 
-.oo, 
-.0*3 
-.046 

I:",:; 

2;: 
.n, 
.45Y 

-**1* 
-.l'c 
-. 071 
-.411 
-.**7 
- 

- 
. PAa 
,191 

-.066 
-.203 

1: ::: 
-.*21 
-.a*, 
-.261 
-.*,a 
-.3-n 
-126, 
-.-TM 
-.a*, 
-.030 

2:: 
.d16 

-.*,* 
-.*o* 

::::: 
-643 

I.016 
l.013 
,I .007 

":Z: 
- 
0.98 
- 

,219 
'1.002 
-.*7, 
-.7m 
-.660 
-1399 
-,376 
-. 1% 
-.364 
-.331 
-.330 

.a01 

2:: 
.m* 
.226 
.I94 

..3,* 

..a3 

..819 
-.YO' 
-.'66 

.307 

.4*6 

.I62 

.314 
,286 
,231 
.I94 
,161 
,146 

:::: 
.177 
,210 
.276 
,318 
.347 

-.e4* 
-1901 
-.9'6 
VP72 
-.72* 

-.666 
-.61+ 
~619 
-.623 
~619 

~67, 
~681 
-1669 
~672 
-.6*1 

KS 

d. 
-I- 

0.91 - 
,162 

-.'Yl 
-1X-9 
-.1*7 
-.LYI 
-.t,* 
-,*72 
-.ZYl 
. ..**7 
-.211 

,047 
,112 
,276 

::El 

2:: 

:::: 
.272 

::t: 

2:: 
,094 
,046 
,087 

2:: 

2: 
.a09 
.4IY 

G 
.23 

-.Ilz 
-.67Y 
-.*,4 
‘.I81 
-.I46 
-.O,, 

::"o;: 
.w., 
.OY, 
.0*6 
,139 
.177 
,201 
.?a1 
.*** 

-.620 

::::: 

::::' 

-.667 
-.674 
-.670 
-.6.5 
~610 

0.27. 

.3,1 

.1,3 
,106 
.O,O 
.040 
,010 

-.o** 
-.04, 
-.023 

-23 
.D24 

-.003 
-.0,, 
-.1,* 
9227 
-.,02 
-,317 
-.%I3 
-.m* 
-.3,1 
-.a11 
-.,03 

-.11* 
-.(1*, 
-.0*7 
-.0*1 
-a89 
-.13.3 
-. 18, 
-.1*2 
-.o*, 
-.013 
-.a2 
-.011 
-.o*. 
-.121 
~216 
r.*az 
-.2*, 
-.,11 
-.302 
-.a.1 
-.?.*l 
-.216 

0. 0 
1.7. 
3.4 
3.0 
1. 3 

:!I8 
19.6 

f:: : 

::: 
44:5 
49. 3 
54.3 
59. 5 
64. 5 
69.6 
14. 6 

870 I 
89: 6 
'sr. 6 

L. 3 

k8 

1::: 
I,. 1 
19.6 
24. 5 

3: : 
39.5 
44. 5 

2::: 
19. Y 

1:: : 
7,. 6 
74. 6 
84.6 
69.7 
94. 6 - 

L.3 

$8 
,:6 

:t: 
19:6 
24.5 
29.5 
34.3 

2; 

2:; 
59.3 
64.4 

$0: ! 
79.6 
84.6 
I*. 7 
96.6 

- 
-.w 
-.*7, 
-.*a: 
-.,6! 

::::: 
-.,,! 
-.3,’ 
-. 17, 
-.oLY 

,011 

:E 
.14* 
.I84 
.*1, 
.*42 

-.I92 
939, 
-a*, 
-.,*4 
-.,I9 

.301 
,436 
.3,0 
,314 
.282 
,236 
.zu 
,177 
.I,6 
.1,* 
.*a, 
,142 
,161 
,206 
.*,a 
.3*, 

-.679 
-.676 
-.6,1 
~660 
-,66, 

I:::: 
-,,*2 
-.YM 
-,Y10 

-.737 
-*,3* 
-r,24 
-.,11 
-.6** 

-.I,, 
-*,U 
1:::: 
-.,a, 

-. 661 
-..71 

::::: -. -. 6II 70, 
-.'U V‘94 

,467 
,412 
.*12 
,300 
,261 
,211 
.I*6 
.I,, 
,131 
,127 

:::: 

:% 

::r;: 

-.,a 
-.,.4 
-a,* 
-.,,3 
-1349 

-a,,6 -1821 

-.916 -.117 
-.‘I1 -. 643 

. 
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l.W6b,2 0.2W2 0.4&/2 0.52b/2 C~Toq/2 OXb/Z O.SBb/Z O.l%b/a O.ZSb/l 0.4ob/2 O.SSb/Z O.‘lOb/Z OASb/Z O.SSb/Z 

~641 
-.669 
-.669 
-.661 
-.667 
~671 
-.6*9 
-.11* 
-.77* 
-,*1* 
-.I23 
-.I,, 
-.836 
v-1 
-.334 
-.7** 
-.lOY 

1::;: 
V646 
~670 
-.bl9 

-.,n 
-Alo 
-.,73 
::::: 
-a731 
-A61 
-.,7, 
-.I*, 
-.,** 
::::: 
-.,,* 
-.5** 
-.606 
-.609 
-.604 

-a01 
-.,I6 
-.,25 
-.,a 
-.,1* 

.343 

.YYl 

.,I1 

.46* 
,421 
.370 
.3,3 
.**e 
.PW 
.*44 
.PII 
.z*o 
.*,* 
.PIL 
.*** 
.21, 

-.667 
-6.7 
-.666 
-.6&4 
-.,*7 

.PP6 
-.129 
-.,4* 
-.69, 
-.*2, 

I:::: 
-.lll 
-B‘Y, 
~609 
-.601 
-a161 
-.5'9 
1:;:: 
-.3*, 
-.*66 
-am 
-.*1* 
-.*12 
-.I93 
I:::: 

V660 
4.877 
-I.*,7 

::::: 
-1.248 
-1.196 
-1.113 
::'::; . 
-1.111 
.1.-J** 
-.*7. 
-.I94 
-.I,* 
-.102 
-.cl*, 

-.a,* 
-.‘4e 
-.73* 
-.71* 
-.,o* 
-.19‘ 
-lb,2 
-.*53 
-.61* 
-.,*7 
-8768 
-.'I* 
-.775 
-.7*7 
-.7,* 
-.14* 
-.731 

~606 
-.636 
-.6‘O 
~612 
-.63* 

.34, 
,307 
,614 
.,76 
.YU 
.4*1 
.bLO 
.411 
,379 
.3+6 
,324 
,103 
.F)Y 
.,a 
,347 
,311 

-.,a 
-.I,‘ 
-.*2x 
-.*e, 
~760 

,234 
9643 
969, 
-.,II 
-.*09 
-. 141 
-.OLI 

,003 

:::: 
.tlm 
.122 
.l‘P 
.20* 
.*37 
.*I4 
.2‘2 

~601 
-.‘*6 
9‘19 
-.‘I* 
-.6U 

.,86 

.401 
,334 

2:: 
.m* 

2:: 
.lSO 
.lz' 
,131 
,141 
,171 

2:: 
.31Y 

-.,,I 
::::: 
-.*,1 
-.‘I* 

- 
a 0 
1. 2 
2.4 
3.0 
7. 5 

20” 
I*.6 

$4:: 

::: : 

2:: 
54.3 
39.5 
64. 3 
2: 

2 a 
19.6 
94.6 

0.D 
1.2 
2.4 

v: 
litI 
::. I 
23': ; 

34'5 
39: 3 
44. 3 
49.3 

::: : 
64.5 
69.6 
14.6 
'9.5 
86-6 
69.6 
*C6 

1.3 

:: 
7:s 

LO.1 
15.1 
19.6 
24.3 

:I-: 
39: 3 
44.5 

::: 

2: : 

2: a 

2: 
a*:7 
94.6 

.,o, 
-.001 
-. 3,1 
-.41, 
-.,*, 
-.,*t 
-.,,a 
7. I24 
-.YOl 
-.6-/l 
-.4e1 
-.we 
-.a464 
-.46* 
-.311 
-. 223 
-.0** 
-.0,1 
-.**1 
-.**4 
-.8,6 
-.12* 
-a654 

,337 
.UY 

:::: 
,638 
. 11, 
,102 
,467 
,619 
.377 
.*47 
,116 
,293 
.IP‘ 
.331 
.Y01 
,573 

-.'20 
-.62* 
-.a* 
-. 119 

.117 

-.660 
-.‘76 
~691 
-.'I, 
-.661 

,600 
.LOI 
.ss* 
.YlO 
.492 
.,,I 
.3*7 
.I,, 
,321 
,306 
.*** 
,210 
.**0 
.2W 
,366 
.366 

-.m4 
-1.117 
-1.101 
-1.09. 
.I.066 
-1.062 
.1.03* 
-1.0,. 
-1.011 
:::::: 
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(a) Model. 

(b) Spoiler-slot-deflector. (c) Deflector. (Section. 
(Section parallel to pparallel to plane of 
plane of symmetry.) symmetry.) 

Figure l.- Diagr&m and dimensional details of wing-fuselage model and 
cross-sectional detail of two different ty-pe spoiler control con- 
figurations. (All linear dimensions are in-inches, except as 
noted.) 
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wing 
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Spoiler-slot-deflector 
Cl. .055c 
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Figure a.- Wing chordtise pressure distributions for the basic model 8r.d a deflector 
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Figure 18.- Span-load distributions for a spoiler aileron and spoilers 
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aileron configurations. 
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Figure 20.- Section centers of pressure for a spoiler aileron and 
spoilers of basic and leading-edge chord-extension spoiler-slot- 
deflector aileron configurations. 
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Figure 2l.- Section centers of pressure (measured from hinge line) for deflectors of the basic 
and leaking-edge chord-extension spoiler-slot-deflector aileron configurations. 
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