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SUMMARY 

An investigation has b een conducted in the Langley 19-foot pressure 
tunnel to determine the s eparate and co~ined effects of high-lift and 
stall-control devices, a fu selage , and the vertical position of a swept
back horizontal t ail on the aerodynamic characteristics of a 520 swept
back wing. The wing had an aspect ratio 2.88, taper ratio 0.625, and 
NACA 641-112 airfoil sections normal to the 0.282-chord line. The high-

lift and stall-control devices consisted of split flaps, leading-edge 
flaps, and upper-surface fences . These test data were obtained at a 

Reynolds number of 6.8 X 106 which corresponded to a Mach number of 0.13. 

The results of the investigation indicate that the increase in 
maximum lift of the wing with leading-edge and trailing-edge flaps was 
slightly larger than the sum of the lift increments contributed indi
vidually by the flaps. The stability of the wing in the moderate lift
coefficient range (0.7 to 0.9) was decreased with leading-edge flaps 
and beyond this lift-coefficient range the wing stall spread outboard 
resulting in further decrease in stability. The tip stall and resulting 
unstable pitching moment which occurred with leading-edge flaps on the 
wing were improved with upper-surface fence s. Upper-surface fences 

caused the pitching-moment curve of the wing with 0. ~7~ -span leading

edge flaps and split flaps to break in a stable direction at the maximum 
lift. 

The fuselage decreased the stability of the stable wing configuration; 
whereas, the fuselage had negligible effect on the stability of the 
unstable configurations. 

The horizontal tail increased the stability of the wing-fuselage 
combination in the linear lift range; however, the increase in stability 
decreased as the pOSition of the tail was lowered. In the nonlinear 
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lift r ange , the high t ail position contributed a destabilizing effect 
while most configurations indicated an increase in stability with the 
tail in the low position. 

INTRODUCTION 

Means of counteracting the inherent disadvantages associated with 
swept wings operating at low speeds are being investiga ted in the 
Langley 19- foot pressure tunnel (references 1 to 4). As a part of this 
investiga t ion, test s have b een made to determine the l ongitudinal 
stability and yaw characteri stics at large values of Reynolds number 
of a 520 sweptback wing of aspect r atio 2 . 88 , t aper r atio 0.625 , 
and NACA 641-112 a irfoi l sections perpendicular to the 0.282-chord line. 

The longitudina l stability characteristics of the wing with and without 
split f laps have been presented in reference 5 and the yaw characteristics 
have b een presented in reference 6 . 

The present paper contains the results of the longitudinal s t ability 
investigation concerned with the separ a te and combined effects of high
lift and stall-control devices , a fuselage, and the vertical position of 
a sweptback horizontal t ail. The high-lift and st all-control devices 
consisted of split fl aps, leading-edge flaps, and upper-surface fences. 
The fuselage was tested in a l ow-wing and midwing position. The t ail 
was tested at various vertical l oca tions for both wing-fuselage combina
tions . The data presented herein wer e obtained at a Reynolds number 

of 6 . 8 x 106 whi ch corresponded to a Mach number of 0 .13 . 

S 

b 

SYMBOLS 

lift coefficient (Lift/qS) 

drag coefficient (Drag/qS) 

pitching-moment coefficient; moment about the quarter chord 
of mean a erodynamic chord (Moment/qSc) 

angle of attack of wing chord , degree s 

wing area, s quare feet 

wing span, feet 

.- - . __ ._---
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me~D aerodynamic chord measured parallel to the plane of 

symmetry, feet (82
t

fb /2 c2 dY) 

local chord measured par allel to the plane of symmetry, feet 

spanwise distance from plane of symmetry, feet 

free-stream dynamic pre ssure , pounds per square foot (~pV2) 

mass density of air, slugs per cubic foot 

free-stream veloCity, feet per s econd 

effective downwash angle, degrees 

r atio of effective dynamic pressure at the t a i l to free
stream dynamic pre ssure 

incidence of hori zontal t ail with re spect to wing chord 
plane, degree s 

perpendicular di stance between the wing chord plane extended 
and the tail 0. 25c point 

effectiveness of horizontal t ail on wing-fuselage combination 
at CL = 0 

angular difference between the two incidences of horizontal 
tail used 

MODEL 

The general arrangements for the wing equipped with leading-edge 
flaps, split flaps, upper-surface fences , fuselage) and a horizontal 
t ail are presented in figures 1 and 2 . 

The wing had 52.050 sweepback at the leading edge and NACA 641-112 

a irfoil sections normal to the 0.282-chord line of the wing. The 

3 

aspect r atio and t aper ratio of the wing were 2 . 88 and 0.62~respectively. 
The wing had no twist or dihedral. 

-------- -- ----
- ~ -_. j 
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The cons tant-chord l eading-edge flaps were investigated with spans 
b b of 0 . 575- and 0 . 725-. The outboard ends of these flaps were l ocated 
2 2 

at 0 . 975 percent of the wing s emi span . The angle of the flap chord with 
respect to the wing chord amounted to 500 measured in a plane normal to 
the 0.282-wing-chord l ine . 

The split flaps, measured in a plane perpendicular to the 0. 282-
chord line , had a chord equal to 20 percent of the local wing chord and 
were deflected 600 from the wing lower surface. The span of these flaps 

extended outboard 0. 5oQ from the plane of symmetry for the plain wing 
2 

and low-wing- fuselage combination . With the midwing fuselage configu
r ation a section of the flap s (30 percent of the flap span) was removed 
to allow for the fuselage . 

The upper-surfac e fence s were of a const ant height of 69 percent of 
the maximum local a irfoil thicknes s and extended over 95 percent of the 
airfoil chord measured from the tra iling edge . 

The circular fuselage had a maximum diameter of 34 . 8 percent of the 
root chord and a fineness r atio of 10 . 2 . The profile of the fuselage is 
defined in reference 1 . Two wing positions rela tive to the fuselage 
center line were t ested . For a low- wing position, the 28 . 2-percent wing
chord line wa s 37 . 8 percent of the maximum fuselage diameter below the 
fuselage center line . With the midwing fuselage combination, the 28 . 2-
percent wing-chord line was locat ed on the fuselage center line. Fillets 
were not used a t the wing-fuselage junctures . A posi tive incidence 
of 20 exi sted between the wing-chord plane and the fuselage center line . 

The horizontal t ail us ed during these te st s had 42 . 050 sweepback a t 
the leading edge , an aspect r at io of 4 . 01, a t aper r atio of 0.625, and 
NACA 0012-64 a irfoil sections parallel to the plane of symmetry . The 
vertical locati on of the t ail i s defined as the perpendicular distance 
b etween the wing-chord plane extended and the t ail 0.25c point (see 
fig . 2) and was ad j ustable by means of the strut to which the tail was 
attached. The incidence of the tail is referred to the wing--chord plane 
and was changed by rotation about a line through the 0. 25c of the tail . 

TESTS AND CORRECTIONS 

Te st s 

All tests were conducted with the ai r in the tunnel compressed to 
an ab solute pressure of approximatel y 33 pounds per square inch. Based 
on the wing meffi1 aerodynamic chord, the Reynolds number of the tests 
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was 6.8 x 106 which corresponded to a Mach number of 0.13. Figure 3 shows 
one of the wing-fuselage combinations mounted in the tunnel. 

Measurements of the aerodynamic forces and moments were obtained 
through an angle-of-attack range from -40 to 280 , except for the midwing
fuselage combination and some wing-fuselage combinations with the hori
zontal tail where the maximum angle of attack was 10 or 20 lower. In 
addition, visual observations of the stall were obtained for several 
model configurations by means of tufts attached to the upper surface of 
the wing. 

Tables I, II, and III may be used as a guide to the various 
arrangements of wing, flaps, and tail tested. 

Corrections 

The test data are presented in nondimensional coefficient form and 
have been corrected for the effects of the tare and interference of model 
supports and air-stream misalinement. Jet-boundary corrections based on 
the method presented in reference 7 have been applied to the angle of 
attack and drag coefficient. The pitching-moment coefficients have been 
corrected for the distortion of the wing loading induced by the tunnel. 

RESULTS AND DISCUSSION 

Wing Configurations 

Leading-edge flaps and split flaps.- The effect of the leading-edge 
flaps on several aerodynamic characteristics of the wing with and without 
split flaps are shown in figure 4. The more important results of these 
data have been summarized in table I. 

The values of maximum lift coefficient presented in table I indicate 
that the sum of the increments of maximum lift contributed by the split 
flaps and leading-edge flaps (based on plain wing) considerably under
estimated the increment of maximum lift obtained when the wing was tested 
with both flaps deflected simultaneously. Slightly higher values of 
maximum lift were obtained on a 420 sweptback wing e~uipped with similar 
flaps (reference 1), and the sum of the individual increments of maximum 
lift slightly overestimated the increment obtained from the combination. 

It can be seen from figures 4(a) and 4(b) that for the wing without 
leading-edge flaps with or without split flaps deflected a marked increase 
in stability is obtained through the lift range up to a C

L 
of about 0.9. 

This increase in stability is associated with a rearward movement of 
center of pressure which could be attributed, as pointed out in reference 5, 



6 NACA RM No. L8I08 

to small increases in l ift near the tip caused by the action of the 
vortex flow over the outer portion of the wing. A further increase in 
angle of attack resulted in complete s eparation of flow at the tip 
(fig. 5 ) and accompanying i nstabi li ty . 

When the l eading-edge flaps were deflected, the st ab ility in the 
lift range up to a CL of ab out 0 . 9 was decreased ( figs. 4 and 5 ) . It 

can b e s een in figure 6 tha t through the linear lift r ange the ~dditions 
of leading-edge flaps resulted in forward shift s of the a erodynamic 
center up to 5 percent of the mean aerodynamic chord. The decrease in 
stab i lity in the low lift range CCL up to 0 . 7) i s a ttributed to the 

uns t able moment contributed by the l eading-edge flaps and in the modera te 
lift range (CL = 0 . 7 to CL = 0 . 9) to the inability of the l eading-edge 
vortex to form with the leading-edge flap present . Although the leading
edge flaps caused the initial st all to occur a t the inboard end of the 
f lap, the s t all spread outboard with the result that inst ab ility was 
obta ined at maximum lift . A previous investigation of a 420 sweptback wing 
indicated similiar decrease s i n stability in the low and moderate lift 
range with the addition of leading-edge flaps (reference 2) . With either 

the 0 . 575Q- span or the 0.725Q-span leading-edge flap, stall studie s 
2 2 

of the 420 sweptback wing indicated that the stall also began a t the 
inboard end of the flap but it spread inboard more r apidly than it sprea i 
outboard , thereby effec ting a s t able br eak in the pitching-moment curves 
(reference 1). 

UPPer- surface fences .- The effects of upper-surfac e fences on the 
aerodynamic char acteri stics of several model configurations have been 
briefly investigated and the r e sults are presented in figures 7 to 9 · b 
It was found that fence s placed s eparately at spanwise location of 0. 3~-

b 2 
span and 0. 4~-span stations had a negl igible effect on the aerodynamic 

char acteristic s of the plain wing and therefore have not been pre sented . 

The results obtained with the 0. 575Q-span leading-edge flaps indicate 
2 

that fence s located O.O~ outboard of the inboard end of the flap s 
2 

(0 . 45~-spanwi se station) delayed tip st all and produced a s t able pitching-

moment s lope to just below CLmax ' (fig: 7) . When split flaps were 

deflected the s t ability was decreased slightly in the high- lift r ange 
prior to C

Lmax
' beyond which however the pitching-moment curve broke 

in a s t able direction . Although the angle of attack was increased 
approximately 50 b eyond that at whi ch the pitching-moment curve broke 
stable with only a very small r eduction in CLmax' it is believed that 

further increase of angle of atta ck would result in an unstable condition . 
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Two spanwise positions of the fence were tested in con junction with 

the 0.72s£ -span leading-edge flaps and split flaps (fig. 8) . Although 
2 

the results are not as f avorable as those for the 0.57S£-span l eading-
2 

edge flaps~ there was an improvement in st ability prior to CLmaxj 

however~ at or near CLmax~ the moment curves broke in an uns t able 

direction. It can be seen in figure 9 that the tip stall i s delayed but 
not as effectively as for the short-span leading-edge flap. 

Wing-Fuselage Configurations 

Several wing configurations were tested in con junction with a fu se
lage (figs. 10 to 14) in a low-wing position and midwing position . The 
results of these tests have been summarized in table II. No fillets 
were us ed a t the wing- fuselage junctions for either configuration and 
therefore local effects at the junctures may be severe. 

The fuselage in the low-wing pos ition caus ed very small changes in 

7 

lift throughout the angle-of-attack range for either the plain-wing or 
flapped-wing configuration. The fuselage in the midwing position had little 
effect on the lift of the plain wing but it did result in lower values of 
lift prior to C

Lmax 
for the configurations with split flaps deflected. 

The reduction in lift is d~e to the removal of 30 percent of the split-
flap span to allow for the intersect ion of the fuselage . It i s of interest 
to note~ however, that even with the center portion of the split fla ps 
removed the values of maximum lift obta ined with the rnddwing position were 
equal to or slightly greater than those obtained for either the flapped 
wing a lone or low-wing position . It is believed that the juncture of the 
mddwing configuration is more ' favorable than that of the low- wing pos ition, 
although the reason for the increase in lift over that obta ined with the 
wing with the fuselage off i s not readily apparent . 

The data shown in figure 10(a) for the unflapped wing indicate tha t 
the drag increase due to the fuselage is very small and is relatively 
independent of wing position . For the flap-deflected configurations 
(figs. 10(b), 11, and 13), an appreciable increase in drag attributable 
to the fuselage for the low- wIng position occurred, whereas for the mdd
wing position the results indicate a drag varia tion comparable to tha t 
of the fuselage-off configura tion with split flaps . 

In the linear lift range the fuselage caused a slight rearward shift 
in center of pressure and a small decrease in stability of the unflapped 
wing ( fig . 10(a)). When the split flaps were deflected, the re sults for 
the midwing position show a relatively large rearward shift in center of 
pressure which can be attributed to the removal of the center portion of 
the split flaps ( figs . 10(b) and 11). The effect of the fuselage on the 
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location of the aerodynamic center is presented in figure 12 and indicates 

that the fuselage caused a small forward shift in the aerodynamic center 

in the low and moderate lift ranges. The stability prior to and 

at CLmax was little affected by the presence of the fuselage for all 

oonfigurations except when the flaps were deflected and fences were added. 

The data for the flaps-deflected configuration with fences (fig. 13) 

indicate, at or near CLmax' the stability of the wing was reduced with the 

addition of the fuselage. ,A comparison of the stall patterns (figs. 9 

and 14) does not provide an explanation for the change in direction of 

~itching~oment break although this may be due to an inability to recognize 

small shifts in center of pressure by tuft observation. Even though the 

fence s with 'the fuselage present did not provide the stability obtained 

without the fuselage, they did improve the stability up to C
Lmax 

(compare figs . 11 and 13). 

The results of tests of other fence locations and combinations are 

presented in t able II. A combination of fences located at 0.3~-span 
2 

and 0.4~~span stations or 10 percent farther outboard had a negligible 
2 

effect on the stability in the high lift range. 

Wing-FUselage-Tail Configurations 

The effect of a tail, located at several vertical positions, on the 

lift and pitching~oment characteristics of various wing-fuselage combi

nations is presented in figures 15 and 16. The data presented are for 

only one of the two tail incidences tested. A summary of the pitching

moment characteristics is presented in table III. Variations of effective 

downwash and dynamic-pressure ratio have been included in these figures. 

The values of effective downwash were determined from pitching~oment 

data with tail on and tail off. The values of effective dynamic-pressure 

ratio were determined from the tail effectiveness obtained from tail-

on tests and are based on values of (Cmit)o at zero lift (table IV). 

The slope of the downwash curves through the linear lift range is also 

presented in table IV. 

Linear lift range.- The strong influence of the fuselage on the 

effective downwash can be seen by an inspection of the downwash curves in 

the vicinity of zero lift (fig. 15). The tail in a position below the 

fuselage is operating in an effective upwash of approximately 20 while the 

tail in a position just above the fuselage is operating in an effective 

downwash of 20. Even for the highest tail pOSitions (that is, 0. 50b/2) 

the influence of the sharp after body of the fuselage is pronounced . 

- ;---
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Comparing the stability obtained with the tail on to that obtained 
with the tail off, the results indicate that through the linear lift 
range the stability (as measured by dCmld~) was greatly increased by 
the presence of the tail. The increase in stability decreased at each 
successively lower tail position (table III and fig. 17). As the tail 
was moved from the high to low position, the aerodynamic-center location 
was moved forward as much as 7 percent of mean aerodynamic chord. Inas
much as there is a negligible variation of ~t/~ through the angle-
of-attack range for all tail positions tested, the change in stability 
between the various tail positions can be associated with the increased 
values of dE/d~ for the low tail positions (table IV). These results 
are, in general, comparable to those obtained in a similar investigation 
with a 420 sweptback wing (reference 8) and also to those obtained from 
surveys behind a 420 sweptback wing (reference 9). 

Nonlinear lift range.- At high lift coefficients the tail in the 
high position was operating in a field of greatly increased d€/d~ and 
was becoming enveloped in a wake with the result that the tail actually 
contributed a destabilizing effect (figs. 15 and 16). The stability 
contributed by the tail i n the low position was in most cases increased 
in the nonlinear lift range over that in the linear l ift range because 
of the reduced values of dE/d~ and the reduced effects of ~t/~. 

The stability contributed by the tail was not appreciably altered 
when the flaps were deflected (fi g. 15). The differences in stab i lity 
are confined to the differences obtained for the tail-off configurations. 

The results indicate that the tail in a position below the 
fuselage gave the most desirable increase in stability throughout the 
lift range. It should be mentioned, however, that a fuselage afterbody 
having a more gradual taper and an improved fuselage-wing juncture might 
increase the effectiveness of the tail in the high positions. 

In general, the stabilizing effectiveness of the tail is 
approximately the same for the present wing ani the 420 swept back wing 
of reference 8; however , the complete configurations for the 420 swept
back are more satisfactory because of the greater stability of the 
wing-fuselage combinations . 

CONCLUDING REMARKS 

The results of a longitudinal-stability investigation of 
a 520 sweptback wing tested in various combinations wi th high-lift and 

---~ ~---~ -~-- - -- --- ~---~ 
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stall-control dev ices, a fuselage , and a s weptback hori zontal t ail 
indicate t hat : 

1. The i ncrease in maximum l i ft of t he wing atta ined with l eading
edge and trailing-edge flaps in combi nat i on was sli ghtly larger than 
the sum of the lift increments contributed individually by the flaps . 

2 . The addi tion of leadi ng-edge f laps to the pla in wing or to the 
wing with spl i t f laps caused a decrease in s t ability in the moder a te 
lift-coefficient range (0 . 7 to 0 . 9) . Beyond thi s lift-coefficient 
range t .hs wing s t all spreads outboard, resulting in further decrease in 
stability . 

3. Upper-surfa ce f ence s with l eading-edge flap s delayed the tip 
stall and produced a st able pitching-moment slope to just below the 
maximum lift coef ficient . • Fences caused the pitching-moment curve of 

the wing with 0. 575~-span l eading-edge f laps and s plit flaps to break 

in a stabl e direction at the maximum l ift coefficient. 

4. The fus elage decreased the s t abil ity of the stable wing configu
ration ; however , it had a negligible eff ect on the unstable wing 
configura tions. 

5 . The horizontal t a i l increa sed the stability of the wing
fuselage combina tion i n the linear l ift range; however, the increase 
in stability decreased as the pos ition of the tail wa s lowered . In the 
nonlinear lift r ange , t he high t a i l pos iti on contributed a destabilizing 
effect while mo st configura tions indica ted an increa se in s tability with 
the tai l in the l ow pOSition . 

Langley Aeronautical Labora tory 
National Advi sory Committee for Aeronautics 

Langl ey Field, Va. 

----- ------_. __ . -----
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TABLE 1.- SUMMARY OF AERODYNAMIC CHARA==ICS OF A 520 SllEPrBACK w:rn;; WlTH AlID WlTHOur 

VARIOUS HIGII--LIIT AlID STALlrCONI'ROL DEVICES 

span D/L at 
o f L . 2 . Cr.n. x 

a: at 0 . 85 
Conf igu r a tl on fl ap C

Lmu CLmax Om- c har a c teristic s Type of 
(b/2) CL- peak 

:·t 
'(~ 1( 5 

/ c::=:::=- Ofr 1.12 27·1 0. 190 

-.1 

I- I =Jd I / 
. 72 5 1. 24 828 . 2 . 189 

c====-

I 

);;;,1 I I 

· 575 1.17 828 •2 .195 / 

I 

I =7 I 

/' .-.72 5 1.,6 27·0 . 184 

r= "\ 

I 

Jl I I / 
· 575 1.,2 27. , . 194 

I 

I I I 

c::: \" ~ 
~ 

orr 1. 1 5 22 .1 . 165 

I 
I ~ I 

c..E ~ /' · 57 5 1. 1 0 "'28 .2 .1 57 

Fence. at 0 .451>/2 

I 

I I I 

,;< \ ------, / · 57 5 1. 27 24.0 .176 

Fence. at 0 . 451>/2 

I I I I 

~ . 72 5 1.41 26 .4 .189 ~ /' 
F.nce. at 0 . 30b/2 

I 

I ~ I /' ~ 
·72 5 1. ,5 26 · 5 . 182 -

Fenc •• 8t 0 . 45b/2 

"Maximum angle of attack teated . 

P1 1). 
no . 

4( a) 

4(& ) 

4( a) 

4(b ) 

4(b ) 

4 (b) 

7 

7 

8 

8 



NACA RM No . L8ro8 

TABLE 11.- SUMMARY OF AERODYNAMIC CHARACTERISTICS OF A 52° SWEPI'BACK WOO WITH FlSELAGE AND 

VAR10LG HIG&-LIFT AND ST~Ol!l'ROL DEVICES 

Span DtL a t 
!"U sa 1age o f L. :?: <r at 0 . 85 

Con!" lgurRt1on po.ltloD noes cLmox cLmax cL",ax 
C -char acte r1stlc s 

(b/2) m 

a · 5 
CL 1.Q 1. 5 

:] 
I V 

I 

Mld Ofr 1.17 26 .6 0 . ~2~ 

c ----

1 
I V 

I 

Low Off 1.14 26 .0 .203 

I- I =-:} I 

Mld Off 1.17 24 ·0 · 170 

-
c::: '\ 

I~ 
I 

1.10 .164 Low Ofr 21.7 

F 
I 7

L I 

Mld · 575 1.34 26 . 9 .210 

r===- \ 

1 == ~~) I 

Low · 575 1. 31 26 . , . 197 

1 ~ ' = I V.ld · 575 1.39 a 27 .4 .213 

~ -

1 
I I I 

LOW · 575 1.31 24 . 3 .191 -~ 
Fences at O. 45b/2 

1 
I I I 

(~ LOW ·575 1.24 21.3 .185 ~ 
Fences at 
O. 30b/2 and O. 45b/2 

F =:] I 

r< \" Low · 575 1.22 21.7 .1.3S 
Fenceo at 
0 . 40b/2 and 0 . 55b /2 

~lmum angle of a t.tack t.-)oied . 

13 

Typa of Fl g . 
CL - paaic no. 

/ 10(a ) 

/' 1 0(~ ) 

/""' 
l Oeb ) 

~ 
l Oeb ) 

/' 11 

/' 11 

/ 13 

/' 13 

/ -----

/ ----
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TABLE rrI. - SUMMARY OF prrCHINJ-MOMENr CHARACTERISTICS OF A 52° SWEPl'BACK WINJ. IN 

COMBINATION WITH A FUSEIJ!.GE AND HORIZONTAL TAIL 

Con1'l gur a t l on Ta11 hei gh t) 
perce nt b/2 above chord plane Cm-characte ristic s 

Flap WI ng e xtende d 

vL 
0 ·t ~i2 <= - ::::::> Ta11 off 

:;l 
-

l-----~' c - :> 50 .2 

- l~' Off Mid < - ::::> 3?2 

< - ~ 19 .6 f='~ 
<:: - ~ -7 .4 r~ : 

t- I I =: <::: - -----.::> Ta 11 of f 

-
r--~ Mid < - :> 50 .2 

O . 57~ 
span - ~~-:: L.E. flap , <" - :> 37 .2 

Split flap , 
and fences 

r~ 
b 

at O . 4~ 

<= ? 19 . 6 I - "\ 

<= - 2 -7·4 r=~~ 

-----
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TABLE III .- SUMMARY OF prrcl!IJ'C-.MOME:Nr CHARACTERISTICS OF A 520 SWEPTBACK \lIM> IN 

COMBINATION WITH A FUSELAGE AND HORIZONrAL TAIL - Concluded 

Configura ti on Ta il h e ight., 

Flap Win g 
pe rce n t b/2 a bove chor d p l ane Cm-charac teris tic s 

extended 

.~ 
cL .8 1.2 

~~j ~I <: -::::. Tall off 

- 1----~' 61. 5 < :::> 

------- 48 ·3 1 ~J Off Low <: ::::::> 

<: > 30 ·7 f-------,~ ! 

<::: - ::::? 3·7 r~ '" 
1 I I ==::Y <::: :::> Ta il ort 

-
~~ <::: :::> 61. 5 

0. 57~-span Low 
2 

~*-J 
L.E. flap 

30 ·7 and split <" ~ 
flap 

<: :::;;? 3·7 r'~ 
! I I : <: ::> Tail off 

-
~~ <::: :; --:::> 61. 5 

b o. 'j75;?-span 

~~ 
L.E. flap , - 48 .3 split flap, LoW <: ::> 
and fences 

at 0 .4"£ 
2 

~~ <: ~ ,0 ·7 

F-~ ,·7 <::"" ~ -
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TABLE IV. - MEASURED VALUES OF dE/do. IN THE LINEAR LIFT RANGE 

Configuration 
(Cmit)o 

.6it 

Position of tail (deg) 
dE/do. 

Fuselage Flaps 
(2h/b ) 

0 . 502 0 . 0153 3. 6 0. 36 increasing to 0. 51 

· 372 .0147 3 · 6 · 51 
Ofr 

.196 . 0153 3· 8 . 51 increasing to . 65 
I-

- .074 .0125 4 . 4 · 52 
Midwing 

b 
0 . 57~-span · 502 .0155 3. 6 .41 increasing to · 50 

L.E. flaps , · 372 . 0159 3. 4 ·50 
split flaps , 
and fences .196 .0158 3 · 6 · 51 increasing to . 62 

- . 074 . 0130 4 . 0 . 55 decr easing to .47 

. 615 . 0158 3 . 6 . 43 

. 483 . 0152 3 · 5 . 42 

Off · 307 .0156 3 . 6 · 53 

.037 . 0153 3 . 6 . 60 
-

0 . 57~-span 
. 615 . 0134 3 . 8 . 36 

2 . 483 ------ --- -----------------------
L.E . flaps 

Low-wing and split · 307 . 0138 
flaps 

4 . 0 . 36 increasing to . 68 

. 037 . 0130 4 . 3 · 57 

. 615 .0132 4 .1 · 37 
0 . 57~-span 

. 483 . 0146 3 . 9 . 46 
L.E. flaps , 
split flaps , . 307 . 0144 3 · 9 . 43 increasing to · 55 and fences 

. 037 . 0141 4 .1 . 62 
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Figure 1. - Details of a 520 swept back wing with fuselage and horizontal tail. Wing: aspect 
ratio = 2.88 ; taper ratio = 0 .625 ; area = 4429 sq in.; c = 39.97 in. All dimensions in 
inches . 
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(a) Front view . 

Figure 3. - A 520 sweptback wing-fuselage combination in the Langley 19- foot pressure tunnel. 
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Figure 4. - Aerodynamic characteristics of a 520 sweptback wing with and without leading-edges flaps. 
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(a ) Wing configuration - plain. 

Figure 16. - Effect of a horizontal tail on the aerodynamic characteristics 
of a 520 sw eptback wing with a fuselage ; low -wing combination. 
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(b) Wing configuration - split flaps, and O. 57 5~ -span leading-edge flaps. 

Figure 16. - Continued , 
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(c) Wing configur ation - split flaps , O. 57 5~ -span leading- edge flaps , and 

fences at 0.45~ . 

Figur e 16. - Concluded. 
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(b) Split and O . 57 5~ - span leading - edge flaps and fences on. 

Figur e 17 . - Variation of aerodynamic -center location with lift coefficient 
for a 520 sweptback wing -fuselage combination and horizontal tail. 




