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SUMMARY 

An investigation was made in the Langley 300-MPH 7- by lO-foot 
tunnel to determine the effect of spoilers on the static longitudinal 
and lateral aerodynamic characteristics and the chordwise pressure 
distribution on a thin, untapered, unswept, semispan wing having an 
aspect ratio of 3.33 and NACA 65A004 airfoil sections. The wing was 
equipped with leading-edge flaps and trailing-edge flaps. 

Results of the investigation, without discussion, are presented in 
the form of static longitudinal and lateral aerodynamic characteristics 
and tabulated pressure coefficients, section normal-force coefficients, 
and section pitching-moment coefficients. 

INTRODUCTION 

Considerable interest has been shown in the use of spoilers for 
l ateral control and gust alleviation. The spoiler is more effective 
as a l ateral control when it is located in a more rearward pOSition, 
and, as pointeQ out in references 1 and 2, the spoiler is more effec
tive as a gust alleviator (reduces the lift-curve slope) when it is 
located in a more forward position. 
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The present investigation was made in the Langley )OO-MPH 7- by 
10-foot tunnel to obtain the static longitudinal and lateral aerodynamic 
characteristics and the chordwise pressure distribution at the 60-percent
semispan station over a thin , low-aspect-ratio, unswept, untapered, semi
span wing with a 10-percent-chord projection spoiler of various spans 
l ocated at various chordwise locations on the wing with leading- and 
tra iling-edge flaps . 

The results of the investigation are presented without discussion. 
Pressure coefficients, section normal-force coefficients, and section 
pitching-moment coefficients are presented in tabular form. 

c 

b 

S 

c Iu.,o 

SYMBOLS 

chord, ft 

plain-wing chord, ft 

trailing-edge-flap chord, ft 

leading-edge-flap chord, ft 

wing span, ft 

wing area, sq ft 

lift coefficient, 
Twice semispan lift 

qooS 

slope of lift curve of basic model (measured at ~ = 00 ) per 
degree 

slope of lift curve of model with spoiler (measured at ~ 
per degree 

drag coefficient, 
Twice semispan drag 

q S 
00 

tCn jet-boundary correction applied to drag coefficient 

pitching-moment 
Twice chord, 

coefficient of wing referred to wing quarter
semispan pitching moment 



NACA RM L58B05 3 

x 

y 

P t,oo 

p 

p 

rolling-moment coefficient, 
Rolling moment caused by spoiler 

g Sb 
00 

yawing-moment coefficient, Yawing moment caused by spoiler 

~Sb 

p - p 
t,ro (where subscripts 

goo 
u and pressure coefficient, 

I denote upper and lower surfaces, respectively) 

distance from wing quarter-chord to hinge line of trailing
edge flap measured parallel to trailing-edge-flap chord, ft 

distance from wing quarter-chord to hinge line of leading-edge 
flap measured parallel to leading-edge-flap chord, ft 

longitudinal distance, ft 

distance from hinge line of trailing-edge flap to center of 
load on trailing-edge flap, ft 

distance from hinge line of leading-edge flap to center of 
load on leading-edge flap, ft 

lateral distance, ft 

free-stream total pressure, lb/sq ft 

local static pressure, lb/sq ft 

2 
pVoo / free-stream dynamic pressure, ---2---' lb sq ft 

mass density of air, slugs/cli ft 

free-stream velocity, ft/sec 

trailing-edge -flap deflection (positive direction, tra iling 
edge down), deg 

leading-edge-flap deflection (positive direction, nose of 
flap down), deg 

~ angle of attack of chord plane set in tunnel, deg 

~ jet-boundary correction applied to angle of attack, deg 
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corrected angle of attack, deg 

section normal - force coefficient of trailing-edge flap based 
on trailing-edge- flap chord 

section normal- force coefficient of leading-edge flap based 
on leading-edge - flap chord 

section normal-force coefficient of that portion of wing between 
leading-edge and trailing-edge flaps based on plain-wing chord 

wing section normal - force coefficient based on plain-wing chord 
(chord force of leading-edge flap and trailing-edge flap 
neglected) , 

cN,w' + CN'f (~~) cos of + CN'N(~~) cos oN 

section pitching-moment coefficient of trailing-edge flap based 
on trailing- edge - flap chord (moments taken about trailing
edge-flap hinge line) 

section pitching-moment coefficient of leading-edge flap based 
on leading-edge - flap chord (moments taken about leading-edge
f l ap hinge line ) 

section pitching-moment coefficient of that portion of wing 
between leading- edge and t r ailing-edge flaps based on plain
wing chord (moments taken about wing quarter-chord ) 

wing section pitching-moment coefficient based on plain-wing 
chord (moments taken about wing quarter-chord; chord force 
of leading- and trailing- edge flaps neglected ) , 

cN,f (If + Xf)Cf + cN,N (IN + ~)cN 
ew2 

cw
2 

MODEL AND APPARATUS 

The model was tested in the Langl ey 300-MPH 7- by 10-foot tunnel 
by means of the semispan technique with the ceiling of the tunnel as 
the reflection plane. The geometric characteristics of the semispan 
wing used in this investigation are gi ven in figure 1. The wing had 
00 of sweep , a taper ratio of 1 , an aspect ratio of 3.33, and ,. 

J 
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NACA 65A004 airfoil sections parallel to the free-stream direction. The 
wing was equipped with leading-edge and trailing-edge flaps. The leading
edge-flap chord was 15 percent of the wing chord, and the leading-edge 
flap pivoted about the lower surface along the 15-percent-chord line. 
(See fig. 2.) For the deflected condition the break in the upper surface 
was faired to an arc of a circle. The sealed trailing-edge-flap chord 
was 25 percent of the wing chord. (See fig. 2.) The leading-edge flap, 
the trailing-edge flap, and the wing were constructed with flush-surface 
pressure orifices located at the 60-percent-semispan station. . 

The 10-percent-chord projection spoiler used in this investigation 
was made of wood to the dimensions shown in figure 2. The spans, span
wise locations, and chordwise locations of the various spoiler arrange
ments are indicated in figure 2. 

The tests were made in the Langley 300-MPH 7- by lO-foot tunnel 
at a dynamic pressure of approximately 25 pounds per square foot. For 
these tests, the leading-edge flap was deflected at 00 or 300 and the 
trailing-edge flap was deflected at 00 or 150 . The spoiler had a pro
jection of 10 percent chord and was tested as a full-semispan control, 
a half-semispan inboard control, and a half-semispan outboard control 
hinged at the 10-, 30-, 50-, 70-, and 90-percent-chord locations. 
(See fig. 2.) The maximum angle-of-attack range for this investigation 
was from about -120 to 24°. Chordwise pressure distributions were 
obtained at the 60-percent-semispan station. 

CORRECTIONS 

The jet-boundary corrections applied to the data of this paper 
were obtained by the method outlined in reference 3 and are as follows: 

~D 

The blockage correction as applied to the dynamic pressure was 
obtained by the method outlined in reference 4. 



-- ._----

6 NACA RM L58B05 

RESULTS 

The results of this investigation are presented without discussion. 
The order of presentation in the figures and tables is as follows: 

Static longitudinal and lateral aerodynamic characteristics: 

Half-span inboard spoiler; oN = 0°' , of = 0° . 
Half-span outboard spoiler; ~ ::: 0°' , of' = 0° 

Full-span spoiler; ~ ::: 0°; of ::: 0° 

Half-span outboard spoiler; oN : 0° and 30°; of 

Full-span spoiler; oN = 0° and 30°; of = 0° • 
Lift-curve-slope comparison • • • • • • • • 

Chordwise pressure distribution : 

Figure 
3 
4 

5 
6 

7 
8 

Basic model; oN ::: 0°; of = 0° • •• • • • • 9 

Half-span inboard spoiler; oN ::: 0°; of = 0° • • •••• 10 to 14 

Half-span outboard spoiler; oN ::: 0°' ° = 0° •••• 15 to 19 
Full-span spoiler; oN = 0°; of = 0°'. f •••• 20 to 24 

Half-span outboard spoiler; ON ::: 30°; Of ::: 0° and 15° 25 to 28 

Full-span spoiler; ~ = 30°; Of ::: 0° •••• 29 to 32 

Tabulated integrated section data: 

Half-span inboard spoiler; ~ = 0°; Of = 0° •• 

Half - span outboard spoiler; ON = 0°; Of = 0° •••••••• 

Full-span spoiler; ON ::: 0°; Of = 0° • • • • • • ••• 

Half- span outboard spoiler; ON = 30°; Of = 0° and 15° • 

Full-span spoiler; ON = 30°; Of = 0° •••• 

Table 
I 

II 

III 

IV 

V 

Since the location of the pressure orifices is at the 60-percent
semispan station, the section data for the full-span and half-span out
board spoilers show the effect of the spoilers on the section loading; 
whereas the section data for the half-span inboard spoiler give an 
indication of the carryover of the load outboard of the spoiler. It 
should also be pointed out that these data are for only one value of 
spoiler projection and, although they are useful in determining the 

-- ------
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effects of the several variables, they are not necessarily applicable 
to the design of a control surface that uses small deflections. 

7 

A method has been developed by the Data Reduction Branch of the 
Langley Instrument Research Division whereby the IBM type 407 accounting 
machine can be used to obtain approximate plots of data as they are 
tabulated. This tabulator was used to obtain the plots of figures 9 
to 32, and even though they are not as accurate as may be desired, they 
do show trends of the pressure distribution. An accurate tabulation 
of these data is provided at the left of these figures. 

Langley Aeronautical Laboratory, 
National Advisory Committee for AeronautiCS, 

Langley Field, Va., January 14, 1958. 
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TABLE 1. - UfrmHA'I'tJ) ~U;TION 1lA.'l)\ 

@t - cO i ~ . rP; ha1f - spa.n inboard spoll.er] 

CN,w c CN,N 
c c em , r 

01, deg m,w m,N N, t ~,W c ~,N 
c C r cm,! 

01, deg m,w m ,N N, 

Basic model - spoiler off Spoiler hinged at 0.50 

Z- . 1091 - . 002:4 . 3 4 21 - . 2221- . 0342 - .01 10 ~- .3666- .0250- 1 . 3151- .8196- .0 296 .0IS0-

0 . 0038 . 005Z . 0519 .0329 .0 145- .006 1 0 . 12 00 - . 0162- . 3921 - . 240 4- .0740 .03"-

4- . 2395- . 00 26- . 7993 - .5 2 4 9- . 05H- .01 6 2 • . 11 6 3 . 0088- . 4422 . 296 9 . 112' .0".10-

0- .3922- .ooae:.- 1 . 4095 - . 869 3- .0164- .0 2 70 0 ;2258 .00 38- . B353 .5.98 . 1251 .0 512-

8 - t 5096- . 0083- 1 . 5 3 22- . 816 0 - .0716- .02., 8 . 3756 .0020- 1.366 5 . 8107 .1441 .0514-

10- . 64 2 3- . 0251 1 , 4 115- .750 2- . 1183- .04 27 10 . 576 9 .0 266- 1 . 4029 .7 r.38 . 1509 .0547-

11- . 699 1- .0432 1 . 4301 - . 7610- .a1I- .06 13 12 . 7309 . 0850- 1 , 2423 .66 49 . 2729 .0 9 89-

Z , 104 4 . 0 0 72 , 3 090 . 2: S01 . 00 13 .00 13- 14 . 8111 . 1055 - 1 . 33 7 3 .71 47 . 3480 .1lU-

4 . 2495 . 0094 . 86 89 . 556 0 . 0 260 .0099- 1. .808 3 . 1177- 1 . 3080 .6991 . 4408 . 1758-

0 . 4062 . 0142 1 , 4591 . 9209 . 053:3 .01 94- 18 . 8028 . 111 0- 1 . 3200 .1051 . _4t81 .1812-

-
8 . 5295 . 0137 1 . 72 0 1 • 9391 ,06 3 • .02 13-

10 • 6610 . 0112- 1 , 563 5 . 824 • , 107 8 .0387-

1Z . 7 5 31 .0517- 1 . 5019 .7 933 .1847 .0656-
Spoller hinged at 0.7c 

13 , 1&91 . 0')05- 1 . 5815 . 8381 , 20 21t .01 2.-

14 , 0.182 . 0508- 1 , 1077 ,9018 . 2124 . 0786- .- . 4188 - . 00 13 1 . 3030- . 83})- ,1 559- • ~}19 

15 . 8 471 . 0516- 1,74'. .9 2 1 3 . 23 29 .08$0-
0 . 1562- . 0117 , 32 18- . 19,1- . 1131- • .ft170 

4 . 0893 . 0 1 92 . 5 364 .3541 .0840- .346 9 
16 .8872 . 0114- 1 . 7 73 S . 934 7 . 2772 . 1021-

• . 2254 . 0 200 . 9781 .6 458 . 0596- . 2806 
17 . 932 7 . 0868- 1 . 7993 . 9444 . 3332 .126"-

8 .3567 . 0202 1 . 4281 . 8493 . 0316- . 2221 
18 . 9064 .116 1- 1 . 5626 . 82 49 ,436 9 .1131-

10 . 5520 . 0131- 1 . 3880 .7440 .0054 . 1112 

12 .1508 , 0694- 1 . 363 3 .7 253 . 0792 . 0646-

Sp::>iler hinged at O.lc I. . 8499 .1 169- 1.3379 .71 38 . 2091 . 3890-

10 . 8554 ,1 251- 1 . 3 576 ,1 2 53 . 2753 . 5496-

4 - . 1986- . 0291- . 8939- 1 . 3 77 8 - . 0 260 - . 2301 18 . 8 186 .1208 - 1 . 32 77 .7098 . 28 42 . 570 1-

0 . 0214 . 0350- . 1859- .44 27- . 0411 . 0690 

4 . 2472 . 0421 - . 5 76 2 .5400 . 1380 . 1646-
Spoller hinged at 0 .9c 

• . 350 2 . 0468- , 936 8 1 . 0031 . 1914 . 3 123-

8 .43B3 . 1")4B2 - 1 . 2 5B7 1 .4222 . 2409 . 4197-

10 . 6010 . 0 460- 1 . 975 7 2 .110 7 . 2 12 7 . 502.-
4- , 5088- . 0446 1.36 30- .8'44- . 2802- .16"'3 

0 . 2 350- .0516 . 3811- .2351- . 2312 - .1441 
12 . 7182 . 0510- 2 . 31 11 2 . 4800 . 3052 . 5827-

4 . 03 55 ,0546 . 5 271 . 3 48 9 . 1 7~1- ,1 224 
14 . 8074 . 0654 - 2 . 1735 2 .32 31 . 3019 . 5910-

0 . 1785 .0569 . 9985 .6 ~6 9 . 1494- .11 39 
10 . 7860 . 0990- 1 . 6369 1 . 7467 . 3118 . 745 6-

18 . 8747 . 1269- 1 .6 B14 1 . 7971 , 4734 .9939-
8 . 3390 . 0558 1 . 5475 , 9289 . 1090- .0994 

10 .5120 .0248 1 , 4831 .7871 .0403- .0717 

1Z .6764 . 0205- 1 . 476 4 .7836 . 0604 .0370 

Spoiler hinged at 0.3c 1. .7855 . 0451- 1.5930 . 8444 .1 332 .0133 

10 . 8 423 . 0777- 1 . 546 3 . 8 191 . 2423 .0222-

4- . 269 2- . 0411- 1 , 2 133- . 7849- . 0279 ,0074- 18 .194 8 .1000- 1 . 3294 .709l . 3386 .0587-

0 . 0423- . 0 385- . 40 4 7- . 2491- . 0927 ,0 331-

• el581 . 032 1- . 3357 . 2316 .14 2 7 .0533-

0 . 2720 . 0299- . 727 5 . 4COO .U66 . 0637-

8 . 3987 . oze.- 1 . 1580 . 71 96 . 1835 . 0683-

10 . 5633 . 0284- 1 . 4916 . 81H . 16 51 . 0 60 8-

12 . 6954 . 03 2 5- 1 . 5744 . 8356 . 1763 .0670-

1. . 82 17 . 0898 - 1 . 4181 . 7498 . 296 0 .101 2-

10 . 8298 . 11 93- 1 . 3338 . 708'" . 43 78 .173 1-

18 . 79 1 8 .11 71 - 1 . 2 939 .6989 . 4438 .1179-
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'D\BLE U.- INTIDRATED SEX:TION DATA 

[6r '" cPj 6N .. 0° ; half-span outboard SPOiler] 

a l deq "N,w C cN,N C 
m,N C cm,r m,w N,! ~, deg "N,w C cN,N c 

m,N 
c em,! m,w N,r 

Spoiler hinged at D.le Spoiler hinged at 0.7c 

4- .1448 - .0768- 1.7707- 2 .2249- .0410- .2648 4- . 503 4- .0163 1.2387- . 7867- .1850 .3160-

0 . OJ61 .. 09100 - 1 . 2 0B b - 1 . 5929- . 0 82 6 . 0309- 0 . 2682 - . 0307 . 33 5 5 - . 2027- ,171t 2 , 2939-

4 . 2443 .1149- . 5915- . 7422- . 2345 .4067- 4 . 0508 - . 0501 . 4857 . 325a .0888 .oa70-

b .'3569 .1'310- .3'367- .3 913- . 3231 .62U- b , 0 792 . 0 514 . 909 6 ,6021 .0845 . 0794-

a .430 1 . 1 298 - . 0005- . 0000 .3640 .7250- a .2591 . 0461 1 . 4961 . 9244 .1 041 . 12S6-

10 ,5,.29 . 129) - , 4409 .519 1 . 3894 .7 017- 10 .5 080 . 0021 1.5429 .8 236 .I S34 .32 80-

12 . 7164 . 1208 - 1 . 2129 1,332" . 3913 • 7966- 12 . 6771 .041 3- 1 , 4734 . 7S04 .1994 . 3741-.. .7736 .1205 - l . 3 771 1 . 4547 , 4065 .. 8210- I. .156 0 . 0162- 1 . 4353 .7604 . 2305 .4531-

16 . 7560 . 1243- 1 . 3663 1 ,4560 .460 3 . 9616- Ib . 8141 , 0 744- 1.6515 . 8138 . 2S 18 . 5786-

la . 8186 .1 267- 1 . 56"6 1 . 675 1 ,48 34 1. 0178- la .83 36 .1086- 1.4329 . 7591 . 2540 .5064-

Spoiler hinged at 0 .30 Spoiler hinged at 0 .9c 

4- .2020- . 1266- 1.4508- . e~ 11- , 2105 .0973- 4- .7000- .1707 1. 2.536- . 7898- .9"15- .5192 

0 , 0 608- . 1036- .6825- . 4018- , 2910 , I U S- 0 .4377- .180 3 . 2 96 1- . 1022- . 9131- ,H.S 

• . 1019 .0815- . 010 S .10 22 . 3328 . 1371- 4 . 1591- . 1688 . 55 49 . 3640 .7'41- ."311 

b .2013 . 0821- ,4066 .3196 .3326 .1355- b . 0050 . 1624 1.0717 .7071 .6802- .3957 

a .3757 . 0849- . 9231 , 6538 . 3834 .1547- a , lS05 ,1435 1, 5870 . 96S0 .5416- .3118 

10 .6044 .0868- 1 . 462 ~ . 9476 . 4045 . 16 16- 10 , 3700 .0993 1.5 115 . 8093 .4000- ,26,1 

12 .7747 . 1018- 1.2611 . 6724 . 3399 ,130 1- 12 . 5770 .04 22 1 . 5084 . 7978 . 24"4- ,2038 

14 .1886 . 1022- 1 . 2834 .6718 .3456 .1 3 25- I. . 657 5 .0050- 1,4708 .7S04 .0~9'- .l1S2 

I. . 7615 .11 61- 1 . 1935 . 6356 . 4246 . a48- 1b .729 3 . 0222- 1.5767 . 8360 .0 344 .0662 

l a .1789 . 1213- 1 . 22 87 .6591 . 456 9 .185 4- la , 827 6 . 0541 - 1.6557 . S7 29 ,1491 .02 3S 

Spoiler hinged at 0.5<: 

4 - .359 1- . 0144- 1 . 3183 - . 8124- . 3311 .1410-

0 . 1931 - . 0433- . 470 6- . 28 1 3 - . 3021 . 13·H-

• . Oll 1- .01 25 - ,3320 . n87 . 2398 . 107 2-

b ,1084 , 0093- .746 4 . 5053 . 252,+ . 1126-

S .2990 .0166- 1 . 3250 . 843 6 . 3120 .136 5-

10 . 5268 . 0387 - 1 . 647 5 . 8991 .3895 .16 54-

12 .7660 . 0903- 1 . 4249 . 7533 . 4250 .18 0 8-

14 .7806 .0988- 1 . 3589 . 7227 .40 24 , 16 21-

Ib .9050 . 1054- 1 . 3529 .7 231 . 390 2 , 1 !t6 3-

la . 7918 .1085- 1 . 32 4 0 • . 7076 ,41 4 7 , 1'47-

, 
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0', deq CN,w e cN ,N e e 
N,! m,w m ,N 

Spoiler hinged at O.le 

.- . 2519- . 1156 - 1 . 863 1 - 2 . 3301 - . 21 06 

0 . 0365- . 1286- 1 . 6296 - 2 . 1061 - . 26 56 

4 . 1342 . 1257 - . 9091 - 1 . 2 711- . 3056 

6 . 1932 . 1240- . 7137- . 9 796 - . 3213 

B . 2520 . 1192 - . 5 '309 - . 6484 - . 326 2 

10 . 3111 . 114 4- . 2 781 - 03271- . 3260 

12 .4639 . 1108 - 13825 . 3800 , 3612 

I . . 5136 . 108 4- . 8 497 . 8 7 20 . 382 6 

16 . 114 5 . 1115 - 1 . 3149 1 . 4S4 2 , 4211 

IB , 8~71 . 11 5 1- 1 . 88 59 2 . 018 7 .. \ 708 

Spoiler hinged at 0 .3c 

.- . ... 900 - . 0855 - l . e96 7- . 98 40- . 13 79 

0 . 2769 - . OB03 - 1 . 1 927- . 1l!H- , 18 09 

• . 0,.28 - . 0847- . 390 5 - . 188 0 - . 26 59 

6 . 0468 . 0 82 3- . O 7~ 5- . 0 200 . 2836 

B , )561 . 0 791 - . 2 7 91 . 2 498 . 2976 

10 . 3268 . 0805- . 7309 .49 16 . 342 2 

12 . 6310 . 091 0- 1 . 1993 .6600 . 3744 

14 17 5 Sl . 10 39- 1 . 2 "'4-3 .661 8 . 37 25 

16 1 82~1 . 1110- 1 . 3 549 .7084 .40 90 

1B . 8360 .l 18S- 1 . 3755 .7 2 44 . 45 24 

Spoiler hinged at 0.50 

4 - . 6092 - . 0 4.1 3- 1 . 936 2- 1 . 0 764- . 15 19 

0 . 3887- . 0160- . 8 76 9- . 5267- . 156 4 

4 . H86- . 01 29- . 05 42 - . 0004- . 21 5& 

6 . 0272 - . 0131 - . 3 42 7 . 2569 . 2392 

B .08 75 .Oll l - . 7131 .4 996 . 25 4 5 

10 , 2785 . 0 14 3- 1 . 1367 .666 7 . 2439 

12 , 6782 .0775- 1 . 2814 . 6 0 44- . 36 32 

" .8035 .0951 - 1 . 396 3 .7 391 . 3671 

16 , 843 7 . 1052- 1 . 405 7 .7440 . 3857 

IB . 8286 .1094- 1 . 394 3 .7 3 96 . 4159 

'l\l.BLE ill. - INT!X:RATED SEmION DA'I\I. 

~f .. 0°; 6w ,. rP i ruu· span spOue~ 

C m ,! ", dog CN ,w 

. ')'381- 4 - . 114 3 -

. 468 5- 2- . 5638-

. 5615- 0 . 4)17-

. &06 1- 4 t 1962-

. 6200- 6 . 0837 -

. 6203- B . 060 6 

. 7090- 10 . 2804 

. 766 2- 12 . 5134 

. S821- 14 . 7874 

. 99lj.1 - 16 . 8557 

IB . 8 444 

.0555-

.0151-

.11 36- 0 .6646 -

.1 20 2- 2- . 8038-

.1 264- 4- . 9 46 2-

. 1446- 6- 1 . 1210-

.151 8- B- 1 . 3066-

.14'4- 10- 1 . 3 43,.-

.1608- 12 - 1 . 3203-

.1803- 2 . 5294-

4 . ) 7 56-

6 . 2287 -

B . 0405 -

10 . 199 1 
. 06 22-

12 . lt8BB 
.0662- , . . 6557 
• 092 b-

16 . 7376 
. 104 2-

1B . 7925 
. 1106-

.1075-

.1514-

.1458-

.15 23-

.167 2-

MeA RM L 58B05 

e CN,N e 
m,N 

e 
N,! Cm ,! m,w 

Spoiler hinged at O. 7e 

. 0)73 1. . 7953- 1 . 014 7- . 07 .. 4 . 0203 -

. 0404 1 . 19 17 - .7587 - . 1060 . 1058-

. 0509 . 6656- ,4071 - . 0909 . 0725 -

. 05 e5 . 15 73 .1 231 . 0 905 . 0781 -

. 0586 . 5099 . 348 . . 0976 . 0738-

. 06 15 . 989 7 .66 )1 . 0707 . 0382 -

. 0 384 1 . 3759 . 1738 .06 54 . 032 6-

. 0001 1 . 4168 . 75 20 . 1524 . 253 4-

. 0 74 1- 1 . 4919 . 790 2 . 2306 .4552-

. 1092- 1 . 4410 . 16 40 . 26 28 . 5299-

. 1172 - 1 . 3867 .7382 . 238 0 . 4630-

Spoiler hinged at 0 .ge 

. 2140 • 7169- . 4409- 1 .0500- .5'90 

. 2123 1 . 22 52- . 11 9 6- 1 .0 9 42- . 596 2 

. 2049 1 . 0 4) 9- 1 . 0~13- 1 .1068- . 598. 

. 21 08 1 . 8867- . 9 849- 1 . 1150- .60 10 

. 2454 1 . 9075- . 9991 - 1 .143 5 - .b154 

. 2888 1 .7 431 - . 9151- 1 . 2 542- ,6509 

. 3175 1 . 556 2- . 8 2 1 3- 1.3704- .1000 

. 2159 . 27 35- . 1560- 1 .0 24 2- . 5.S3 

. 2057 . 1 7 55 , 13 16 .9261- . 510\9 

.1992 .6 179 . 4138 .85 12- ,4771 

. 1804 1 . 1305 , 140 9 .7190- .41~5 

. 1'60 1 . 5102 . 835 1 . 4970\- . '107 

. 0~29 1 . 382 9 .130\2 .2702- .2090 

. 00 59- 1 . 4777 .18 5 3 .04 2 2- . 1075 

. 0350- 1 . 5 330 . ~ 1 33 .08 54 . 0430 

.0895- 1 . 3898 ,138 7 . 2938 .0482-
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TABLE IV.- nmI:RAml 5EX:TION IlA'Il'. 

[BBl..t- spe.n outboard spoiler] 

a, deg I cN,w I cm,w l cN,N I cm,N I eN , f I em ,! a, dog I cN,w I 
C I cN,N I em ,N I e 

N,! I cm ,! m,w 

6f= 00; 6N = ~O; Spoiler hinged at 0 .50 6f ~ r:P; ~ = 3r:P ; Spoiler hinged at 0 .9c 

8 - 16978- . 0459 1 , 354 0 - .7 520- .Ol b6- .00 40 8- 1 . 0 401 - . 2850 1 . 36 53- ,764 9- 1, 294 2- ,"88 

4 - . 5683- . 0021 1 . 2217- . 1049- , 196 9 . 120~- 4 - . 8989- . 2357 1 . 2582- . 7333- 1 .0)74- .~''" 

° . 361 3 - . 0500- 1 . 0 283- .6 218 - . :n ao .18 18- ° • 6076- .1 553 . 9682 - .605 8- • 7459- .4118 

4 .1 >10- . 0609- .6 502- .4516 - , 3095 .1400- 4 . 2881 - . 1083 • 5305- .405 3- .6578- .380 2 

e • 1'382 . 0661- . 1638- . 2251- . Z613 .1 227- 8 . 0100 . 0951 . 0081- .1i87- .6026 - .)S8 • 

1 2 ,415 7 . 0858 - , 6387 • 1244 , 371 6 .1600- 12 . 3383 . 0994 1 . 1094 .3 56 9 . 5312 - ,'33 • 

16 • ?'He . 0873- 1 .6 43 1 • 7'351 .49 35 .2155- 1 • .6099 . 0888 2 . 0063 .917 1 . 4070- .2770 

20 . 978 0 . 1290- 1 . 8637 ,958 7 . 5595 • 23" - 20 . 8331 . 0468 2 .6060 1 .361 8 .1514- . 162 2 

24 1 . 1249 . 1256- 2 . 534 1 1 , 3862 _5646 • 2344- 24 1 . 0778 .0777- 2 . 6108 1 .4 13J . 30 96 .0431t-

bf= 0"; bN= 30"; Spoiler hinged at 0 .7c 6! - 15°; ~ = 30"; spoiler hinged at 0.50 

8 - .8486 - . 1314 1 . 3517- .1556- . 2552- ,8328 8 - . 7348 - . 0502 1 . 401 7- .7756 - . 0224- . OU2-

4- .1021 - . 0878 1 . 22 4"'- . 7138- .0 152- .1941 4 - . 5090- . 0086- 1 . 156 5- .61 56- . 2459 .1331-

0 .4452- . 0192 . 9723 - . 6058- . 2 144 .4077- 0 . 2545 - . 0540- . 8128- .5187- . 3804 .1808-

4 . 1615 - . 0055 - . 52 3 3- , 3991 - .167 0 . 295,- 4 . 0900 01'205- . 4054- .3307- .5376 .22 06-

8 . 09 10 .0045- .018 7 - .1 518- . 1096 • 15·U- 8 . 4631 . 148 1- .1428 .1 2 13- .6 300 .2498-

12 . 3912 . 005 3- , 906 9 . 2 480 . 1752 ,1166- 12 .767 8 . 1635- 1 . 034' . 365 3 .71 82 .288 3-

1. . 7183 . 0 27 4- 1 . 9 324 . 87 47 . 3408 .7386- 1 • 1 . 0250 . 1652- 2 . 040 2 . 9787 .B099 .3309-

20 . 914 1 • 052 7- 2 .4967 1 . 296 0 . 3929 .8 733- 20 1 . 2239 . 1926- 2 . 477 9 1 .3480 . 9000 . '"2-

24 1 .1 290 tl1 9 1- 2 . 598 1 1 .405 8 .41 2 5 .9212-
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TABLE V.- nttmRA'lEI) SEX:TION DA.'D\ 

[6t - 0
0 

i ~ - yP j tull- spe.n BPOll@~ 

em,! a, deg CN,w 

NAeA RM L58B05 

c CN,N c c em ,! m,w m,N N,f 

6f= rf'; 6N = 3rf' ; spoiler hinged al 0 .5c 6f= rf'; 6N = 30"; spoUer hinged at O.1le 

177 86- . 0 498 1 . 5083- . 82 1 3- . 06 38- ,0 292 e- '1 ,1 082- .)024 1.4230- .7867- 1 .360 1- .6995 

. 7859- . 051 6 1 . 4 7~5- ,817 3- .0173- .0 118- 4- 1 . 0306- ,2697 1.3414- .7640- 1.1475- , 585' 

.673 6- . 001 6- 1 . 4081 - .1929- . 1967 .0918- 0 . 8 402- .1899 1 . 2611- .7396- ,8584- ,4147 

. 3553- .OIt6 9 - 1 . 0372 - .6 271- , 2298 .0950- 4 . 4894- .10\07 . 8295- . ' 4 49- .7894- .4 .... 2 

. 0007- . 018 7- . 4859- .3 7 29- , 32 56 .1384- B . 1750 - .12 38 . 2295- . 2582 - ,74 22- ,4270 

"3~76 .0623- . 1959 . 106 2- , 3,.63 .150 2- 12 . 1298 .Ill7 .6733 . 1111 .6721- ,4QO' 

• 614 2 . 0913- , 9073 .3301 ,3900 .16,"- , . .4567 . 1059 1 .620 7 .691 6 ,4965- ,1 2'4 

, 9110 . 106b- 1 . 1600 ,89 2 0 . ~53. .1898- 20 .7881t .061t8 2 , 5 777 1 . 3431 . 2260- , 1955 

1 . 1923 . 1273- 2 .6818 1 .·"02 .S694 .2141- 24 1 , 1292 .0770- 2 . 7159 1 ,4111 . 30 2 4 .0.81-

61= rt' ; 6N = 3rt'; spoiler hinged at O.7c 61 = rt'; 6N = 3rt'; SpoUer r eversed and hinged atl).1le 

. 9610- .lS08 1 . 499~- ,82 0 9- . 2!>70" ,.'08 8- 1.0370- .. 1622 1 . 5S0 Z- . e"18- . 251 5- .S 501 

. 8B51 - .12~5 1 ,4110- .7904- . 1174- , "0'2 .- . 986 8 - . 1430 1 . 1t 938- . 9298- .1467- .5631t 

.707 0- . 0523 1 , 3 205- ."609- . llS9 .1"Tj~ 0 . 8333- . 0 738 1.4259- . 801t4- .0802 . 0462-

• 356 2 - . 006 7 . 889 2- .S.,,- .1152 ,2008- 4 .4905- . 0265 1.0272- .6281t - .0993 ,1050-

. 0 468- .00 z O- . 2685- . 2724- ,H78 , 2311- B . 1564- . 0073 . 446 5 - . 3582- .lZ74 . 1814-

, 232 1 .00 70 , 5 461 .05 20 .iSl." • 2499- f2 .1691 . 00 16 . 3411 . 0'09" .1 3 14 . 1919-

.378 5 . 0079- .9005 , 2 6 22 .I"H .35n- , . . 5934 .0508 - 1 . 0 5 17 .'>17 3 . 2066 .3984-

. '5,614 .. 0311 - 1 . 2695 .5058 . n 94 • 4760- 20 . 8915 . 0816- 1 . 9 063 . 9858 , 3332 . 719 2-

. 8500 . 0258- 2 , 5009 1 . 3013 , 2660 ."4~ 24 1,1531 . 1177- 2 . 598 1 1 . '>000 ,3793 .-"-S398-

1 . 2077 .1 257 - 2 . 7HZ 1 .4800 .4258 .9587-
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Figure 1.- General characteri stics of model . All dimensions are i n 
inches unless otherwise noted. . 
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percent wing chord 
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Figure 3 .- Effect of chordwise location of half-span inboard spoiler on 
the aerodynmni c character i st i cs of the semispan model. DN = 0°; 

Dr = 0° . 
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Figure 3 .- Concl uded . 
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Fi gure 4 .- Ef fect of chor dwi se l ocat i on of half- span outboard spoil er 
on the aerodynami c characterist i cs of the semi span mode l. ON = 00 ; 

Of = 0° . 
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Figure 5. - Effect of chordwise location of full- span spoiler on the 
aer odynaoi c char acter i st i cs of t he s emi span model. ON = 0° ; Of = 0° , 
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Figure 6.- Effect of chordwise location of half-span outboard spoiler 
and effect of trailing-edge-flap deflection on the aerodynami c char
acteristics of the semispan model. 
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Figure 7.- Effect of chordwise location of full-span spoiler and effect 
of nose - flap deflection on the aerodynamic characterist ics of the 
seroispan model. Of = 00 . 
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Figure 8.- Variation of lift- curve-slope reduction (measured at ~c = 00 ) with c~ordwise loca

tion of the full- span, half-span inboard, and half-span outboard spoilers. oN = 00 ; of = 00 ; 

chordwise location of spoiler is 10 percent chord to the rear of hinge line . 
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Figure 9 .- Chordwise pressure distribution over model. ON = 0°; Of = 

data of points plotted to left of plot. 
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Figure 9 . - Cont i nued . 
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Figure 13·- Chordwise pressure distribution over model. ON =: 0°; Of =: 00 ; half-span inboard 
spoiler hinged at 0.70c; tabulated data of points plotted to left of plot. 
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Figure 21.-
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Figure 22 .- Chordwise pre ssure distribution over model. ON = 0°; Of = 0°; full-span spoiler 
hinged at 0. 50c; tabulated data of points plotted to left of plot. 

~ 
;t> 

~ 
t" 
Vl 

& o 
Vl 

CD 
Vl 

_ I 



'--

. 90) 1 . 05 8 011 11 

. 897 1. 052 Olll9 

. 111 1 . 10 6 02500 

. 69" 1 . 1)0 0)05 0 

. ~98 l , t4e O)tt.l l 

. 3831 . 1810 •• '" 

. 371 1 .19) 05278 

!"UJ 1 . 19 6 06112 

1 . 11591 . 211 0b661 

1~51 . 2H0708. 

1 . .. 11 . Oll. 2 
! . <Iob 8 . ~H56 

!::n l:l0' J52A 
. 48) l. 10 7~HI 

1 . '9S 10226 080S6 

1 , '98 1 . 2' 1 08)) ' 

\ . SIO 102.62. 08612 

l.S2S 1 . 280 08890 

I . S I 9 l . l 0 1 091 6 1 

1 , '891 . )2' Oll"S 

1

1" 89 l . llS 0912) 

! . ~~~ 1 ' ~9~ 9!!H 

o 

(c) 

Cp 

o 
o o. 

a, ::: 4° . 

2 

1 . 04 2 . 9., 01111 

1 . 001 . 956 01)19 

. 830 1 . 0"" 02500 

. hl 1. 018 03056 

1. 1080)01 1 

, .,21 . 1 .... 0 .. u 5 

. 502 1 . 165 05278 

1 ' '''8 lo 18b 06 112 

1 . 4e/o 1 . 207 Obbb7 

1 • • 93 1 . 21 6 01084 

I:!a! : mil 
l : ~~i l :Ul 8~:~6 
I . SH 1, 222 01718 

I , H) 1 . 228 080Sf> 

l , SJ7 1 . 2'2 OS))' 

l , SH 1 . 26 ) 0 8612 

1 , S.1 1 , 287088"0 

t . SSO 1 . )14 09lf>7 

I , S)e l . ll8 09 u S 

I . H8 1,'07 0912) 

I ,U! ! , ~~~ 9!!H 

o 2 

Cp 

(d) a, =: 6°. 

r_ .. 

nm 
1 . 339 . 110 OO~~,. 

1 . 228 . 119 008ll 

1 . 14 " . 1)901111 

1 . 087 . 85" OIlI9 

. e90 . 961 OHao 

. 7U 1 . 01 0 0)050 

. 1>71 1 . 05 1 0) 011 

.",& 1 . 096 0" 4"" 

. 5)3 1 , 126 05 218 

I . .. ,." 1 . 15) 0 611 2 

1 • • eo l . rn 060bl 

I . H? 1 . 195 01084 

un ':'19 §ml 
1 • • 98 1 . 186 076 40 
1 . !l0 7 1 . 207 07778 

1 . 5\3 1 . 2011 08056 

1 . 525 1 . 219083]11 

1 ; '28 1. 211 ,. 086U 

1 . 531 l . h 4 08890 

1. 5.) 1. 291 09 16 7 

10" " ) 1 . 1 21 Q9."" 
I . H3 1 . 396 0912) 

t ' ~;g i ' ;~J fUU I 
0 

Figure 22. - Continued . 

I 00 

2 

3 

4 

~w 

6 

7 

8 

9 

2 3lO 

Cp 

(e) a, =: 8° . 

co 
0\ 

!2! 
f) 
~ 

~ 
t-I 
V1 

& 
0 
V1 



I 

I i ~. 
Cp,u ill"'" 10'" 

;H6 ;099 lI/!IlS6'i I c 

l:m :m 8°!!' 
1 . lIbl .sa 08u' 

. ~7b 00S56 

1 . 729 ,6 72 00833 

1 . 567 . 120 01111 

1 . 1011 . n) 01)8' 

1 . 062 . 885 02500 

. 969 . 933 0)0511 

. 894 . 96f> 0)61 1 

. 80 <10 1. 01 4 QU.u 

. 7be 1 . 050 051711 

1 . 381 l . au 06112 

1 . 3117 1 . 10806667 

1 . 402 l . lll 070e4 

1 . 405. 073112 

!I : :~~ !:"o ~lm 
:!u t : n~ ~a~¥ 

1 • • 35 I . hl 08056 

I , "35 1 . 16 2 08))4 

1 , '53 1. 1110 oaU2 

1 . 4561 . 20101190 

10"56 1 . 2U 09167 

o Upper surface 

o Lowe r surface 

o 
o 

0g 0g 

o 
o 

o 
o 

Cp,. I CpJ~~4 
_. 118 . 0'" O/!li:)b9 Ie 
!:l!l :l!6 88m 
) . 14 4 , 400 00.11 

1.7. .. . 1066 00556 

1 . 753 . 556 ooan 

1 , 717 , 02101111 

l . la3 ,loS10ll89 

1 . 795 . 80b 02500 

1 . 123 . 860 0]056 

l . fllS . 899 0)611 

1 . 4'9 . 96 204".5 

1 . Z3) 1 . 004 05171 

1 . 50, 1 . 021 06112 

1.54, 1 . 057 06667 

1 . 5"1 I . CH 07084 

l:lH 1:072 gnU 
l : ~:l 1:8n gl~;~ 
1 . 556 1. 090080)6 

1 . 55) 1.1 02 Oe3'4 

1.54, 1. 120 08612 

I . BS 1.14, 08890 

1 . ~0~ 1 . 171 09167 

D 
D 

D 

1,'" I, '" 0'''' D 1 I ... " 1, '0' 0 . .. , 
1 . 498 1 . ]~7 0972] D loUO J .266 0972) 

~, .. '" ... D I 'll! l ·lli .... \'38!1 1 01 1 I 'll! !'hi Yill! I 
o 2 3 0 ~ ~ 

Cp Cp 

( f) a =:: 10°. (g) a =: 12°. 

Figure 22.- Continued. 



I 

I 

I 
I 

88 NACA RM L58B05 

o Upper sur face 

I ~ I ~w Cp,u I Cp,( 
:tw 

Cp,u CP,l xlO· 0 Lower surface xlO· 

1 . 733 . 006 88m 0 l:m :82g 8g~~g 1 . 73& :~~9 0 0 
1 . 7 45 0 0 1 . 715 , 166 00278 
1 . 751 . 27 4 00 417 0 0 1 . 72 4 . 247 004}7 

1 , 763 . 339 00556 a 0 } . 721 . )04 0055& 

1 . 769 ,4 38 00B33 0 0 1 . 721 , 407 0083) 

b1S} . 509 011 11 0 1 . 745 , 47 9 01111 

1 . 796 . 539 01389 a 0 1 . 745 . 518 01389 

1 . 867 . 709 02500 a 0 1 . 76b , 6 84 02 500 

1 . 861 . 774 0)056 a 0 1 . 76) . 168 0)0 56 

1 . 837 . 8 25 0) 611 a 0 1 , 7&3 . 811 03611 

1 . 16) . 893 04 44 5 a 0 1 , 754 , 892 04445 

1 , 581 . 947 052 1 8 0 0 1 . 700 . 946 052 1 8 

1 ,6 50 . 992 06112 0 1 . 642 , 992 06112 

1 . 656 1 . 033 0 6667 a 0 1 . 65S 1 , 040 0 6667 

1 . 644 1 . 054 0 7084 a 0 1 . bSS 1 . 067 0108 4 

1 .64 1 073&2 0 1 . 679 013&2 
1 . 641 

1 : 05 7 
07456 0 1 . 676 

1: 019 
07456 

1 . 6 20 0 1 501 a 0 1 . 670 07501 
1 . 6 29 1 . 06 0 07 640 a 0 1 . 673 1 . 088 07640 
1 .6 14 1 . 0 78 0 7718 a 0 1 . 670 1 . 106 0 1118 

1 . 6 11 1 . 08 7 080 56 a 0 1 . 67 3 1 . 124 080S6 

I . S93 1 . 108 08334 0 0 1 . 6 6 4 1 . 14S 08334 

1 . S81 1 . 1 29 0861 2 a 0 1 . 667 1 . 184 08612 

I . S63 1 . 1S8 08890 a 0 1 . 6S8 1 . 221 08890 

1 . 531 1 . 1 97 091 67 a 0 1 , 645 1 , 2S" 0916 1 

1 , "62 1 . 22 lt 09 44 5 a 0 1 , 56 7 1 . 30 S 09,,45 

1 , 44" 1 . 272 09 7 23 a 0 1 . 5 4 3 1 . 350 09723 

1 . 4.32 1 , 331 098~~ o 0 1 , 528 l , ltO" 098H 

o 2 

( i) 

Figure 22 .- Concluded . 

0 
0 

a 
0 

a 

a 

a 

a 

a 

a 

a 

a 

a 
a 
a 

a 

a 

a 

a 

a 

a 
a 

o 

(j) 

0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

a 0 

o 

.I 

2 

3 

.4 

I 
.6 

7 

8 
I 

I 
.9 

1.0 
2 



0 Upper surface 

Cpo" I CP.l I x~. Lower surface 
CPo.! Cpo' I .. 'fa. 0 

:flf r';ln; 0 ~m j:l:l iim 0 0 0 
0 0 0 

:l!! :!h 88 l! 0 8 . ~1!11 . 193 ,,11 0 0 

. 511 2 . 513 oasso 0 0 , IoH 1 . 120005510 0 0 

. 601 2 . ... '9 00813 0 0 . 491 1 . 412 oOln 0 

. 6472 . 11501111 0 0 . HI 1 • • 14 01111 0 0 

ot. ll 10110 Olll9 0 0 . H7 1 .)0 9 cun 0 0 

I ! 
.: 1 I I I 

....... , .. 'I 
1 

, 

1 

. 

: 1 1 I: • 7)2 1.404 02,o0 
on ... '" ." ••• 

• 116 1. 38' O)OS, . 117 1 , ))4 030St. 

. 72) 1 . 37) OlUI . H) 1 . 122 03611 

. b9) l . )10 04"'5 I 0 I ... , ,.m ... ., 1 

1 

0 I 0 I I I I' 
, fdO l . lbl 05218 I 10 I 0 I I I I 

•• " I .m "'" I I 0 

I 
o I 

I I C . 4]61 , ,4, 06Ul 0 . 
I 

. 4'9 loZ92 06111 . · 
. )11 1 . 355 06U7 0 0 . )11 l , )l) o".n 

I I I I I , 
, "101 . 3'.070.,. 0 0 ' '''3 l . )a 010a. · 
:I!I : 11111 0 

0 
. 711 01362 0 

.14'11 .J'l 75 0 
0 

0 :m 1:11' ~m! ~ I 0 Il :nl : : ~:l o~~;a 0 
0 l:U¥ 1: : n~ o 0 
0 o 0 

, . 6ST 1. '52 0105' 0 0 ) . UI l , no oa05. · . .8 
1 " ~H 1. )61 081)4 . 0 1 ... , 1. 1l9 011' • 

I . UT 1. n, oaUl 0 0 1 • • 51 1 , ") oaU2 

1 . 61) I . ,·" 011190 0 0 l , h 51 . 3600ano u ~ 

.9 
1 ' 0"0 1."10 09167 0 0 l oUt 1 . 381 091107 

1 . 60e 1 , " 7 0'h45 • 0 1.6U 1. 40' 0911045 

I;:::: ::::: :;;:: 0 1 •• ~1 1."61 09121 
00 .... . .", .... d ~ 

1.0 
0 2 3 0 2 3 

Cp Cp 

(a) 0.= _4°. ( b) a. _2°. 

Figure 23. - Chordwise pressure distribution over model. ON = 0°; Of = 0°; full-span spoiler 
hinged at 0.70c; tabulated data of points plotted to left of plot. 

t>.:> 
~ 

~ 
:x> 
0 
:x> 

~ 
t"-i 
\Jl 
CD 
tJ:j 
0 
\Jl 

CD 
\() 



\0 
0 Upper surfoC<' 0 J 1 ~w I ,I ftw Cp,u I cp" l x~ CP,u CP" xiO' 0 Lo wer surface Cp,u CP" x 10' 

. )81 1 . 9 09 ~~?~9 . . I:li! ml ~m . . l:Ui !mm!l l o 10 1 1 0 0 
:18\ PI! Hi o • . 0 0 

0 0 
0 

0 
" .5 ' ''6 .1 0 0 1 , 165 .971 001011 0 0 I . HI> 0 

. 180 1 . )e8 00556 0 0 1 . 110, . 991. 00556 0 1 . 2 89 . 1310 00556 

. 828 1 . )25 ooe" . 0 1 . 103 1 . 02) ooa" . 1 . 220 . 880 ooaH 

. 828 l . lIb 01111 0 . 1 . 082 1 . 051 0 1111 ~ 1 . 162 . 92 5 OUll 

• 852 1. 269 01311'J . . 1 . 060 1 . 05 . 01)89 . 1 . 129 . 91. 0 1189 

I I ttJ . U3 1 . 260 02500 I 0 1 . 914 1 . 116 02 500 I 01 • 1 . 013 10 011 OHOO I 

. m I " .. . ,." I . '40 1, 131 0305 . 0 1 0 . 914 1 . 0 b5 0305 0 I ." .3 

. 80 4 1 . 16 3 0 3,,11 . 891 loU ' 0 31.11 . 9J9 1 . 089 Olb a 

. H8 1 . 21 Z 0 .. ",,5 I . 811 l . lt~9 011./0'" .. " "'" " . ., I I 0 I· I I' 
'lcw 

. 6'" 1 . 215 05218 ! 1 0 , 11 31 1 . 108 05He 
,." I , m .'''0 1 

I .. 1 0 

1 16 . lob5 1025 " 0 6112 . 5 10 \0 211 Ob\12 . " , I . U. Z 06.1 12 

. , .. , 1 . 4:81 06601 . .. " 1. 23. 0 6667 . 5191 . 192066607 

I I I] 
. 5 18 1 . 287 OTOS t. . ,,) 1 . 2102 070' 10 .6 106 1 . 201 0 1084 

:W I : ". mli . . :m 1:251 81m 0 . :1!l1:ZZ. mu 0 

0 . 0 0 
g 1 .: . . 92b 10)01 01b'0 0 t:!U l:Ul glH~ . 

1 :1;1 l:H; 8n~~ 1 . 1'4 1 . 296 01178 o • o • 

1 . 599 1 . 29) 08056 1 . 5'9 1 . 25' 08056 1 . 508 1 . 2 20 0l!lO56 ~ .8 
1 . 599 10 29908]:H 1 . 552 1 . 26) 08'" i . 5 14 i . nl!l Ol!l)]. 

1 . 599i . )16 01!1 6 12 1 . 561 1 . 21!18 01!l61 2 1 . 523 i . 2 59 01!l 6 i2 

1 . 596 1 . 331. 088 9 0 1 . 513 1 . ' 15 08890 1 , "5 1. 2 80 088 90 
1.9 

1 . 6 08 l . n8 0916 7 1 . 511 1, '46 091 61 1 . 5 4i 1 . 308 OlJ I61 

i . 59lJ 1 . )85 09 445 1 .601 i . )14 09445 1 . 5501 . ]4) OlJ U5 

1 . 6 02 10' 5 6 09 72] 1 . 61 3 1 . 469 09723 1. 556 1 . 417 09723 

1 . 6 02 1 , '95 09862 
, ." ,'" ."" l : ml " :!~lm ,"I" 11.0 ~ 0 2 3 0 2 0 2 

Cp Cp Cp 
() 

~ 

~ 
( C) a. = 0° . (d) 0.= 4° . ( e ) a. 6° . t-' 

\Jl 
(X) 

Figure 23· - Continued . to 
0 
\Jl 

L~ __ - ----



NACA RM L58B05 

o Upper surface 

I I ~w 0 Lo wer surface 1 I ~w 
Cp,u Cp,t\XIO' Cp,u cp,d xiO' 
~~~~~~--r---~--~~--1---~--~~~~~~~--~--~----~---;----~--~O 
i ~ ;18 :iH 88m 0 !:m :m ~~m 0 a ~o 
1 . 919 . 6 0 7 00417 C 2 . 008 0·fi07200417 0 

1 . 994 . ~4:l 00556 

1 . )89 . 149 008)) . 621 .. 00.3' 

1 . 28" . 80b 01111 h a21 . 697 0 1111 

. ns OUS9 

1 . 080 . 9"" 02500 1 . 27) . 85102500 

1 7'.~O'~'~.~"~'~O~,o~,~,4------+----~~----~----+-----4------j -~1-. ,~.78~. 8~.~.~o,~o7,,~-----4----~+-~--4------+-----4-----4 . 3 

. 968 1. 022 Ol t. ll 1 . 011 . 926 03611 

1 ---------4----+-----~----+_--_+----~--_j---------~----~--_j ----+----+----~--~ 4 

. 152 1. 10 7 05 218 . 905 1 . 026 0S2 78 

1 --. ,~,7,~1~. ,~,7,~O'~1~"~----~~----~----4------+-----+----~ --~ .• =,7,~1~.O~.'~O'~1~1'~-----4----~t-----4------+-----+-----4 6 

. 581 I , U2 Ob667 . 195 1 . 08) 06661 

1 --~~1-"'~.71~O~'O=8.~----~~~--+-~--4------+-----+----~--~ .• ~'~1~1~, O~9,~o,~o~ •• ~-----4----~~----4------+-----+-----4 7 

. 83'1 01]62 

. 818 . 0 1.56 

:m I:ut 8li2! 
o 

o J a 
00 

00 1 01 55 1, 116 017 78 

1 ~1-.• -.~1~1~. ,~.~'~O.~07,.-+-----4------+-----4------+-----+----~ ~1~. '~.'~1~, 17,'~O.=O~,.-+-----4------+-----+------+-----+----~ 8 
1 . 201083310 1 . 162 1 . 11) 081) 4 

I •• ,) 1 . 221 08612 1 . 37 9 l . ud Oi!l 612 

1~1~ .• ~.~'21~. '~.~.~O.~.~.O~----~------+_~~~----_+----_+----~ ~1~.'~ •• ~1.~1~ •• ~O.~.~.O~----_4------+_~~+_----_+----_+----_49 
1 . 391 l . 204 09 161 

1 . 5ll 1 . 29) 094105 1.. 24 1.225 09 •• 5 

1 . 51) 1 . )1709123 1 . ,n6 1 . ] 011 091Z) 

91 

~~~~09··~--~----+_~~--~----+_--~ -~·U·2~P' I~lJP~ntl4_--_+----~~~--_+----~--~ 1.0 
o 2 3 0 2 3 

Cp 

( f ) ( g ) 

Figure 23 .- Continued. 



92 

1 . 86 2 ' ''5 0 0055 6-

1 . 880 t ~40 00833 

1 . 886 . 609 01111 

1 . 904 . 639 01389 

1 . 862 . 786 Ol500 

surface 

NACA RM L58B05 

o 

1 . 904 . 553 01111 o .I 

1 . 922 . 583 01389 

-1~.~1~1~2--'-.'-'~O-'O~'~'-+-------+-----O--~----~--~O---4-------+-------+~1-' 9-2-2--'~.-O-'-O~'~O~'.-+-------+----O---+-------+-----o~ 3 

1.679 . 885 0)611 1 . 859 . 845 03611 

----------4_----~--_+----~~--+_--~~--_+----------4_----~--_+----~--~.4 

1 . 72 6 , 910 04oH5 

. 986 1 . 511 . 96 1 05278 

-1~.~1~9~'~I-.700~1~O~.~11~2-+-------+------~--O----4-------~------+-------+--1-.'-Z-'--.~9-9-'~O-.~II~Z~-------+-------+------O~------4 6 

1.106 1 . 046 06667 1.327 1.029 06667 

~1-.~O'~7~1-. O~.~I~07~O~.~.~------4-------4-D------+-------+-------+-------+-l~'-Z~O-'~1-.~O'~O--O~70~.~.-+------~------4-0--0----4-------~ 7 

1.1 00 07362 
1.121 t 07'+56 

I:!R? 1:8H 8mb 
1 , 28'3 ). . 07~ 01118 

o 
o 

go 0 

o 0 

I : H~ : gn~l 
1 , Z14 h047 07501 
1 . 285 h056 07640 
1 . 360 1 . 065 01778 

o 
o 

o 0 
o 0 
o 0 

-1-.-"-.--I-. O-9-'--0.-0~.-.-+------~------4-0------0+-------+-------}-------~-1.-.-9-0-,-.-07-7--0-.0-.-.-+-------+------~-o-----4-------+ 8 
1 . 451 J , 112 08334 a 0 1.511 l . on 08334 0 

1 . 451 11133 08612 1 , 550 1 , 116 08612 

~1~.~.~7.~1~. ~I.~.~O~ •• ~9~O_+------_+------~-O~--~------~------~------_+~1~ •• ~7~1_1~.~1~ •• ~O~.~.9~O~ ______ _+------_+~o----~~o----_4 9 
1 . 589 1 . 16909167 

1,481 h211 09 445 0 1 . 550 1 . 205 09445 o 0 

1 . 472 lt 295 09723 C 0 1 . 526 1 , 188 0912) 

~1~.p •• HO~I.ri'~Z~240~9~ •• ~2-+------+_------~~~O~O+_----~------_+------+_~1~ •• ~~Rl~I~.~l~7~~09.~ •• ~2------~------+_--~o~~----~ 1.0 

o 2 302 

(h) 

Figure 23 .- Continued. 



NACA RM L58B05 

u f 

Cp,u I CJ XJo4 
0 pper sur ace -

cp~uT~: ~~;:1 0 Lower surface I 
I 

1 . 787 . 012 00069 0 1 . 119 . 012 OOOb9 

1:H8 : ~3~ 88m 0 0 1 , 122 . 048 00139 0 
0 0 1 . 725 : ~t~ 88m I 1 , 79 9 ,2 80 004 17 0 0 1 , 7 16 

1 . 811 , 34S 00556 0 0 1 , 719 . 311 00556 

1 , e0 5 .435 00633 0 0 1 . 722 ,404 00633 

1 . 81 4 . 506 011 11 0 1 , 725 , 4 81 01111 

t. 817 , 548 01)89 0 0 1 . 73 4 . 5 2 3 01389 

1 . 84) .706 02500 0 0 1 , 7 4 3 . 6 91 02500 

I 1 , 864 . 711 03056 0 0 1 . 755 . 159 03056 

1 . 843 . 822 03611 0 0 1 , 161 . 810 03611 

1 . 808 . 890 04 44 5 0 0 1 . 161 , 882 04445 

1 , 751 , 944 05278 0 0 1 . 756 , 945 05276 

1 , 656 . 983 06112 0 1 , 7506 . 993 0 611 2 

1 . 593 1 . 018 06667 0 1 . 758 1 . 040 06 661 

1 , 465 1 . 048 07084 0 0 1 , 6 92 1 . 06 4 01084 

l :m 8mt 0 1 . 549 07362 

1: 051 
0 1 . 519 

1; 073 
07456 

1 , 343 07501 0 0 1 . 501 07501 
1 , 397 1 . 060 01 6 40 0 0 1 . 528 1 . 0a2 076040 
1,462 1 , 081 07778 0 0 1 . 552 1 , 103 07778 

1 . 563 1 . 08 4 08056 0 0 1 . 594 1.121 08056 

1 . sB7 1 .1 02 08334 0 0 1 , 614 1 , 145 08334 

1 , 629 1 . 123 086 12 0 0 1 . 635 1 , 166 08612 

1,638 1 ,1 52 06690 0 0 1 . 644 1 , 220 08890 

1 ,6 11 1 . 176 09167 0 0 1 .6 23 1 . 241 09161 

1 . 551 1 , 209 09445 0 0 1 , e,14 1 . 286 09445 

1 . 513 It275 09723 0 1 . 603 1 . 390 09723 

1 . 411 1 . }19 09862 0 1 . 591 1 . 4 35 09862 

o 2 o 

( j ) ex, 

Figure 23 .- Concluded. 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

(k) 

0 
0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

93 

o 

.I 

.2 

.3 

.4 

.6 

.1 

.8 

.9 

1.0 
2 



o Upper surface 

I 1 C. 0 Lower surface 
P." 

~m HiU iiHl \0 00 
. )22 l . a9) 00SS6 

l . a9S 008ll 

. ·\12 1 . <J01 011lt 

. S16 1 . 9 01 01389 

. 027 1 . 922 02500 

. 659 1 . 9)9 0)056 

. 617 1 . 9)1 0)6 11 

. "IO} 1 . Q22 ()4 44S 

. 70) 1 . a9S 05218 

. lIIailo I . h ) 0 111 112 

. 11042 1 . 828 0 1b66 7 

. 58) 1 . 808 07084 

'!'l ' 8"!' :.:, !:If gllo! :m : ! m 
. 4)7 1 . 1400805111 

. )6 110 1 . "/26 011334 

. )05 1. 711 08 0 12 

. 28 7 1 . 6 96 08890 

. lIlS l . o SS 09 167 

1 . 0 491 . 111 5809 445 

1 . 348 1 . 1b 29 0972) 

.m ' !I! 1 ... " 

0 

(a) a. _120 . 

Cp 

a 
0 

a 

2 

gO 0 
a 

. 3 H 2 . 109 OOSSO 

. /Ill a 2 . 109008)) 

. S07 2 . 1)0 01 111 

. SSS 2 01 2 7 01389 

. 056 2 . 115 02500 

. 682 2 . 101 0)OS6 

. 700 2 . 011 0 ) 11011 

. 71a 1 . 9'i4 04 445 

. "106 10 899 OS 27a 

. 11176 1 . 7alb 0 611 2 

. 650 10 124 Ooblil1 

. 581 1. 679 0708 4 

:!!! I : IIoS) ~fUt 
:HJ f:tH gn~g 

, 4)0 1 .11002 011 OS lo 

. 308 I . Sa7 Oa)34 

. )0110 I . SIb1 Oa llo l2 

. l8S 1. 501 OB890 

, 11)0 1 . 5S5 09 1101 

1 . 068 I . SSB 09 l1li5 

1 . ) 11 1 1. 58 11 0972) .... , .. , .,," 
0 2 

Cp 

(b ) 

2 

3 

4 

~cw 

6 

1 

8 

9 

10 
3 

a. = -100. 

Figure 24 .- Chordwise pressure distribution over model. ON = 00 ; Of = 00 ; full-span spoiler 
hinged at 0 . 90c ; tabulated data of points pl otted to l eft of pl ot . 

\0 
+ 

~ 

f) 
;t:> 

~ 
t-i 
V1 

& 
o 
V1 



NACA RM L58B05 

I cp,~J Cp" I};. 
.~~~ " , .. ~~?!! :liil:mss!ii 

o Upper surface 

o Lower surface 
I I ~ .. 

Cp ,U l Cp, l X/O" 

iUllimllft! 0 
. )16 2 .12) 00 .. 11 

.,as 2 . 298 OOS!l6 

, 418 2 . 1'lll 00 8)) 

,,,,92 . 13100SSb 

. 539 2 . lS5 OOal) o 

-c." ~'O~2~, '~"~OI~I~II~----~~----~----+-----~'------·~-'-"-O~2-. ,~,~'~O~II~I ~,+-----~~---+-----4------~--7 

, b12 1 . 292 02500 

o 

I---- I 

2 

~--+-~~---+--------4----r--~----~---+---4--~ .3 
. 1)'3 1 . 8.'0105. 

r---------�----------+----+---- -
. 121 1. 9190,10445 , 148 1 • • )9 0 .... 4 5 

, 715 Ial0 7 05278 . 719 1. )85 05218 

1-,7.~,.~I,7,,~.~O~.~I1~,~-----+~~~------~----+-----~-----+--.~ •• ~1~1~,~,.7,~O~.,~17,4------t-----+-----~-----+-----~ .6 

' 029 1. 4'8 Obb llo l 

.ST9 1. 4,,1 010,4 

. "38 1.4 20 0805 6 

1 . 4 2008])1; 

, )02 1. 421 08612 

, 280 I ,U8 08890 

"'17 h19. OeOS6 

. ] 14 1 . 40 b 083" 

1 . 1)7 1 . ,040941." J . l) .. 1. 508094.' 

1 . ]96 1 . 59309121 1 . 40] 1.S S. (912) 

~t~i:~~~~------~----+_4-~~~--_+----_4------I~I~, ·~7~O~,·U'~'~O~.'~.'~ ____ ~ ____ __+ 

o 2 3 0 

( C) 

Figure 24 .- Continued . 

L-~ ___ _ 

2 

( d) 

7 

8 

9 

10 
3 

95 

J 



96 NACA RM L58B05 

o tJpper su rface 

o Lower surface 
Cp," k/ l x~' 

a :Hi J : ~H ggn! a 

cp.u k,j x~' 
7:~. ~,j!~f~j:~:Y~I~88~y!~:+o~---r-----r------r-----.----.~---~~~~~~~-.-----~-----T-----T-----t---~ O 

:lH ~ : t6: 88H' 
. 519 2 . 0 72 0055h 

. 61Z 2 . 512 008n 

o 
o 

a 
a 

0 
. 610 2 . )21 00417 0 

. 6~9 1 . 971 OO~~O 

. 1\8 h~"''' caa)] 

. 1505 1 . 448 01111 ~. '~'~'~2~ol~O~270~11711~----~~----r-----+------r~---+----~--~~~~~-r-----+--~-4~--~+-----4------r------I .I 

. 6941 . 119 01389 . 192 t . l99 0))89 

, 160 1. 403 025000 . 821 1, 114 alSOO 

. 1811 . 11170)0506 . '29 1. )118 0)050 r----+----~--~ 3 

. 715 1 01 84 0)611 . alb 1 . )5090)611 

.4 

. 715 1 , )lS 0 4U • ., . 826 J. nz 0. 4"5-

. 751 1 . )72 0'.>21, . 808 l . lSS 0.,278 

. 152 1. )34 011112 --.~'O~'~I~. ~,,7' ~07'1~1~,+------r~---t--~~------t-----+------r~~~~~~t-----+-~~-r--~-+------:~----+_----~ 6 

. 66t 1. 369 06 66 1 . 69' t . )62 061101 

• 6)1 1 , )62 0708 • --.~' O~'~l~. '~'~'~O~'O~.~. +------r~---+----~------t-----+------r~~~~~~+-----4-~---r-----+----~~----+_----~.7 

07)62 
. 519 . 014'.06 
. 501 1 . ) 84 01501 

:Ult:lIl81m 

o 
o :m 8lI11 

. 508 1: .. 20 OHOt 

. 5)8 I:UJ g~~~g . 50 1" 

, 4SS 1 . 180 080510 --.~'2~'-I-.~,,7'~07'O~,7.+------r-----+----~~----t-----+------r--~~~~~+-----+------r-----+----~~----+_----~ 8 
. )65 1. 19) 08»" 

, )II 1. ,U 2 08890 

, 489 1 . 46 9 09167 

1 . llt l 1 . 499 094 4 5 

1 , 4 18 1 . ~8) 0912] 

--.I.:i!LJ.:!1U.~OOI!O-m+--_-I--_-+ 

o 

( e ) 

. )'10 1 . )99 08'))01. 

. ) 47 1 • • 17 OaoiZ 

. ) 4 0 1 . 4 51 08890 
r----+----~----+_~~~~~--~~----+_--~----~----+_--_1.9 

. 51 4 1 ' ''' e2 09161 

1 0210 I . SH.O'lU'.> 

1 " '11,1 1 , 6 09 0912) 

,1" lo'&: ml ~~r---_+----~ ~--_4--~~----+_--_1 10 

2 3 0 2 3 

( f) 

Figure 24 .- Cont inued . 



3J 
NACA RM L58B05 

. 765 1 . 1015 00551:0 

. 11191 . )55008]) 

. 825 1.)4 0 01 111 

. 858 1 . 29) 01389 

. 613 ) . 281 02500 

. 8b7 1 . 190 03611 

. 852 1 . 299 0 ..... 5 

, B19 1. 101 05278 

. 756 1. 287 06112 

. 700 1 . 316 06 667 

.& "0 1 . )4) 07084 

. U,l 1. ).906056 

, 18a. 1 . 16408))4 

. 357 1 . )91 086 11 

, '''51 . 41808890 

. 527 1 . 46 2 09161 

10111 I . !HO 0944S 

1 . )46 1 . 46 2 0912) 

' aJ " _92'll 

( g ) 

o 

a, 

o Upper sur face 

o Lower su rfa ce -~ 
Cpp Cp" KIO' 

lm Ilm §m~ 
. 9 4 8 1, 201 00411 

. 960 1 , 196 OO~S6 

. 970 1 . 19~ 0081] 

, 960 1 . 204 01111 

. 'n) I . HIO 01)89 

. 9S7 10201 02,"00 

. 9H I . Z,!:) Ol056 

. 921 1 . 212 Olb!! 

-- ---1- ---!--

. 902 1 . 250 0 .... .. 5 

. SH 1. 265 OS27lf 

. 190 1 . 262 01.112 

. 720 1 . 290 Ob66 7 

. 656 1.29) 0708/0 

:iH 1: 102 gHat 
:U! }:1}! 81t;g 
. 4 0 ) 1 . 114 08056 

, "12 ) . 332 08334 

.)81 1 . )51 086 12 

, 181 1 . .. 02 08890 

. SZI 1 . 4)6 09167 

1 . 119 1 ' '''5 09 ..... 5 

1 ' 'Il0l181.63709723 ,,, , 97tH 

3 4 0 

Figure 24.- Continued. 

97 

0 8 
,--- 0 

D g 
D 

.2 

1- .3 

--i- f! 

'le .... 

. 6 

? 

0 
0 

0 
0 

.8 

.9 

1.0 
2 

Cp 

(h) a, 2°. 



98 

i : j~~ : ~~~ 88~~: 
1 : U~ : ;~~ ggt19 
1 . 1108 . 'ill " OO~~6 

) . 01" 0083) 

o Upper surface 

D Lower surface 

. 
o • 

o • 
o 0 

nil :lli Hni 
1 . 428 .h .. OOH~ 
1 . )5' . 79 4 005506 

1 . 29) , IbO 008" 

o 
o 

NACA RM 158B05 

: 010-:-~-I 0 

1 . 01~ 1 . 049 01111 \--' .-"~'-.~"~'~O~II~,,~-~~-~--r---

1 , 06l' 1 . 0)7 01389 

1 . 010 1 . 112 02~OO 

, 999 1. 14 2 O)O~b 

. 'U.6 I . UC 0)611 

. 807 1 . 217 OUI] 

. 7)5 1 . 24/0 06661 

. obl 1 . 2St> 07084 

o 
o 
o 
o 

1 01 l1li . 917 01389 

1 . 09) 1 . 02" 02500 

1 . 01021 , 06) 03056 

1 . 01) 1 . 0930301 1 

. 824 1.11 101>112 

. 7J!, 1 . 198 06667 

. 61' 1. 219 070!" 

obZ" , 01362 

:ml :ll!~m! " ",4 I. !4iSJ'ha 

-.----- 0 

o 
o 

o . 
o 

o 
o 

o 

.3 

.4 

J- .6 

\---\---\ .7 

--" ~'~'~1~. 2~"~O'~O~,.~-----1------t-~--~-----r--. '~27'~1~. 2~'~O~o.=o7,.~----~~----t-----~-----r-----+-----4 .8 
, 469 1 . 292 08))4 . ,23 10 26 ) 08)34 

. 4,1 ! . 1l9 08612 

, 10,7 l 03bO 08890 

. 5eo t . )?6 09107 

l
l OlOJ 1 ,4 4) 09, ... , 

1 , " )2 1 . "2 09723 

. 112 • • '"'' 

a 

o 

. !loa 1 . 29) OSt-12 

. 523 1. 329 088'90 

. 621 1 . ) 6 8 091 6 1 

I . Ul \ . .. \} oC) .... !> 

' :~: ::; ;";"~~'+------I-----
2 0 

Figure 24 .- Continued . 

o 
-~---r----~--~.9 

O~ ____ _ 

2 

(j) a= 

1.0 
3 



cp,ulJx~' 
!:m :ll! ggm I 0 
2 • • 24 , 108000218 
2 . 168 . ~62 00"11 

1 . 8~ " , 631 00556 

. 109 OOB)) 

1 . ))1 . 710 01 111 

1 . 268 . 7'U 01)89 

1 . 1)8 . 912 onoo 

1. 099 . 969 03056 

1 . 051 t . 002 03 t.ll 

. 9901 . 0", 04 "" 5 

. 'no 1 . 0S 4 05278 

. 851 1 . 099 06111 

l , llS Ob bo? 

I . UO 0708 4 

:133 : gml 
: ~U 1: B! g~ ~~A 
. 652 1 . 1115 01778 

. 622 1. 171 08056 

. 6011 , 196 0813 ' 

, 580 1. 126 0861 2 

o 
o 

o 
o 
o 

r 

o Upper surface 

o Lower sur face 

o 
o 

cp,u I cPJ xJo. 
' ;YH ;060/S!IlSn 10 

l:1li :l!I 88m 
1 , 129 . 538 00556 

2 . 078 , 6 25 00833 

1 . 979 . 69) 01111 

1. 827 . 718 OU89 

1 . 311 7 . 155 02500 

1 . 2f~2 . 909 03056 

. 9420)611 

1 . 09 1 . 99301; 1145 

1 . 018 1 . 03 11. 05278 

. 951 1 . 0101 0611 2 

, 906 1 . 094 Obbo1 

. 879 1 . 115 070810 

. 858 . onu 

. 851 ' 01Hb 

: ' :~ 1:111 OJ'1' ,I" , g,',1 
. l!iI1l 1. 1)0 0805t. 

, 195 I . Ut 08))4 

. 174 1 . 115 08612 

o 
o 

0 
0 
0 

0 ,0 
0 
0 
0 

.I 

2 

3 

.4 

~ Cw 

6 

.1 

.8 

. 571 l . ns oa890 I riO" I I . 765 1 . 205 08890 I I Q I u I 1.9 

. 670 1 . 298 09161 , 828 1 . 2)2 091 67 

1 . '01 1, 411 09123 00 l . n7 1, 3870972) 
1 . 129 1. ".0.'" I 0 0 I I \ "'" 1. ' .. 0 .... \ 

1 . .. ' • • 0'''' , 0 0 I:~li I 'm IllSl 100 IV I 1/.0 
o 

(k) a., So. 

2 

Cp 

3 4 0 I 2 3 

cp 

(1 ) a., = 10°. 

Figure 24.- Continued. 

2: 
f) 
» 

~ 
t:-i 
Vi 

& 
o 
Vi 

\0 
\0 



100 NACA RM L58B05 

o Upper surface 

o Lo wer su rfac e 
Cp,U Cp,l X/O · Cp,u 1 cp,,ix%w. 

~~~~~~--'----.----~~~----r---~TT,~~~~----r----r----~~~O 
'I ;W ;m SSlii 0 

,I II~w 
t : :~~ : g~; ~~~;~ 

.81g .hs OC"I~ 
) . 819 . U200)So 

, . 8)4 . ~J) OOSH 

. o~1 01111 

1 . 8b) . 6 36 01)89 

1 . 8)1 . 78S 02500 

.eu OlOSt. 

1 . 664 . 88S 01611 

1 . lll> 1 . 017 06112 

1 01 86 1. 0S2 06667 

1 . 1)4 I . Ol!:o 07084 

1 . 0)7 1 . 096 000S6 

1 . 014 1 . 1lS 08))4 

1. 181 08990 

I . Ol ~ 1 . 20~ 09111.1 

1 . 248 1. 23b 0944S 

I . H~ 1 . )0 ~ 0972) 

1 . 2") C'J8b2 

(m) 

o 

o 
o 
o 
o 

00 

2 3 

1 . 818 :m8gm 1 . 881 

. :. C 00SS6 

l . a~l .Io.8'!> <KIal') 

1 . 89) . SST 01111 

1 . 890 . 6 01 01189 

............ 
1 . 872 • 7S60HOO 

1 . 8)) . 812 OlDS,. 

. 86103611 

l . flS6 . <'I270U4S 

I . S71 , 'ne OS2 78 

1 , 466 1. 002 06112 

1 . 100) 1 . 04) 06661 

I . )t.? I . C6) 0108_ 

1 . ))4 • 07362 
1 . )49 ':0)) gHat 1 . )40 
1 . 328 1. 07S 07b40 
1 . )1) 1 . 0'91 01 778 

~ . 288 1 . 10S oaOSb 

1 . 201 1. 126 oall " 

1 . 246 1 . tH DUll 

1 . 237 1. 1aO 08890 

1 . 214 ' . 2 l' 09167 

1 . 182 ) . 2S209US 

1 , 421 1 , 128 0972) . ,., " ... 

Figure 24 . - Continued . 

0 



NACA RM L5SB05 

(0 ) 

l ~m ~m ~Uil 00 

. 3 28 OOS)o 

1 . 882 , ' 2) 00')) 

,.a801111 

1 . 87) . 5290ll89 

1 . 838 . 10) 02500 

1 , 1111 . 162 0)056 

1 . 173 . 816 0)6 11 

1 . 607 . 928 0521f1 

1 , '27 1 . 028 070a4 

1 . 3h 1 , 061 0805. 

1 . '59 I . Olb 08)34 

l , ll8 1 . 10808612 

1 . ))0 1 . 112 Oano 

1.27) I . US 0911>1 

l . ll! 10182 09'U 

1 . ))8 1 . 250 (912) 

1 . )68 • l' 9,!8~l 

o 

o Upper surfoce 

o Lower surface 

o !: !!! . 0 • • ~~:~: 
~ l:n! :lit 88Hi 0 c 0 

2 

. '0] OOS,. 

1 . 722 1)97 008)) 

1 . 113 . 6930HOO 

1 . 101 , 7", 0)056 

1 . 701 . 801 03611 

1 . 710 . 8.'OU •• , 

1 . 713 . 9)0 052711 

t . b'U . 9.,... 06111 

1 .695 lo 02 ' 06661 

1 . 11092 1 . 0'" 07084 

1 . 0,7 • 01362 
1 .6S4. 07'5' 
I • • ,. 1 . 05' 07501 

l::U 1:8U 8~Hg 
1 .,4 2 I . O'U 0805110 

1 . 61. 1, 1l80a)34 

1 . 616 1 , lS4 08612 

1 . 611 1. 186 08190 

1 , 495 1 . 207 O'U 67 

1. 360 1 . 219 09'" 

1 . )66 102 71 0912) 

· n~ ·m qx!O~ 

0 

Figure 24. - Concluded. 

101 

0 

.I 

2 

,3 

,4 

~If' 

6 

7 

0 
0 

0 0 
0 0 

0 0 

.8 

9 

00 

.0 
1.0 

2 
Cp 

(p) ex. l SO . 



. 504 1. 6,7 01111 01>39 I . U. 01111 

. 859 1 . 102 01)89 l . on 1 . 610 Ol'l"" 

o Upper su r face 

o 

~:-,o 

. 79/1 1 . 5 15901111 

1 . 228 I . SQ2 onn 

~lO 019 '1 I 0 I ge3 I ut 1119 , I I I Ion I ,0, 010.1 I 1.2 

. 196 1 . 729 02500 

. 621 1 , """ 03611 

. 3991 , 7620 • • • , 

•• 110 I . TSt 05278 

1 . 562 I . no 06b61 

1.5'" 1.""1 aloe .. 

t . :!'89 . 01).2 
1 . 58) . 07456 

i:tUt:1U8HH 
1 . 622 1 . 6' . 08056 

1 . 6 31 I • • " .. 083)4 

1 , 631 I . '.] 08612 

1 • • 14 1 . 622 08890 

1 . 6 1<J 1. 6 01 0911111 

1 . 568 1 . 565 09445 

1 . 5H 1 . 5]5 091 23 

II ,m\,mmM. 
o 

( a ) a, 

· · • 0 
• 0 
• 0 

2 
Cp 

_8° . 

. 8591 . 6 9002500 . QSI 1. 6 01 02500 

. 7671 . b93 1 

, 6)9 1 . 6 'H, 03611 . 10 .. 15 I . bl .. Olt.H 

"-+If! 

• ••• 1 . 717 ou .• , . .. eO 1 . 577 0 .. .. .. 5 

.yew 
, .59 1 . 717 05278 . 507 I . SH 05278 

;701'1"' 1" I t 1'1 I 1 . 505 1 , .0106111 I (] L 1.6 l~ 

1 . 54 2 1, " 0 06661 

1 . 55 . 1 . 5990TOh 

!:!!l,:, .. mll 
: : ~:l l : ~n gn~g 

1 . 602 1 • • .,4 08056 

1 .608 1 •• 3908314 

1 ,608 1.40 6 08612 

1 . 599 I . Hl 011890 

1 , 59) I."" O'lU 

1 . 581 1 . 120 0'''' ' 
1 . 6 19 I . nt 09723 

I" I! I 'm mu 
0 

( b ) 

Cp 

a _4°. 

· · o 
00 · 

I . SlS 1 . ]18 06661 

1 . 5]15 1 . 2580708.\0 

1 . 55] . 0736 2 

t: U~ 1: 231 8~;~t 
I:!ll 1:11881111 
1 . 571 lo1890805b 

1 . 57.10 1. 17208'] . 

I . St." 101t>9 0.612 

1 . 565 1. 17208190 

1 . S5 b 1 . 18609167 

1 . 56 2 1 , 1l 6 0<",. ' 

1 . 604 1 , 21515 0912] 

0 
0 

0 
0 

0 

I ~ 

~W!!I! I .,0 I • 
2 0 

Cp 

(c) a 0° . 

1 
I 

B 

9 

1.0 
2 

Figur e 25 .- Chordwise pres sure distribution over model. DN = 30°; Df = 0° ; 

spoiler hinged at O. 50c ; tabulated data of points plotted to l eft 

hal f - span outboard 

of plot . 

I--' o 
I\) 

~ 

~ 
~ 

~ 
t-I 
VI 
co 
tJj 
0 
VI 



NACA RM L58B05 103 

\() 

0 

'" C\J 
ri 

II 
..," t3 

o ° 
0 

...-... 
'H 

----

C) .. r' 0 

~ 
.0 .... 0 ..... : ~S? 

~ 
......... .0 ... 

~ ~ 
ggg 0 0 0 0 0 0 0 0 0 ~~~~ 0 0 :; ~ 0 0 ~ 

-~ 0 0 

~ ~ ;;.- ~~~ . . ~ .. ~~~ ~ 
~ - - - -

"- .~~ - 0 .................. 'LJ ..," -- - - - - - -- - - - --- Q) 

'" g 
.r! 

~ ~ 
~ 

~ '" 0 0000 
0 . 0 0 0 0 

0 <> 0 

" ~ II U "- 000
0 ° ° '- '- 0 

" " 0°0 ..," t3 '" '" -'- '-
If\ '" '" <>. ~ 
C\J <>. " ~ --.I Q) 

---- Q) 
0 0 

~ 
C) bD ." § ~ --- . 

~ i 
.r! 

~~ g - .......... .0 ... 0 ~ 
~ 

g ~ 0 0 ~ 8 0 0 
................. 

0 0 0 0 0 0 0 ~oo 0 0 

£ ~ 
o_~ 

0 
0 

..," ; 0 .. ~~~ 
~t -- - - - - --1"'-"'::"" 

'0_ 0 0 ; 0 ............. , . . ..," ~~::; 0 . - - - - - - - - - - - -
'" 

.~ 

0 
~ 

-..," II 

t3 

...-... 
'LJ . 

0 
C) •• ~r --~ n ~'\l S? ~g g ~~ ~ 

~N_ 

P ..," 
~oo .. ~ -I----;-~: 

0 ..... _ 

~ ; d· ~. 

, 



f---' 
0 

0 Upper surface + 

~ Lower surface I ~w 
Icp,u CP,l xl;' 

0 
Cp," cp" l xiO' 

I El~ ' : ~~~ gt~f; 0 0 !:m :YIg ggm 0 r -----10 
0

8 
. 0 

I :l!l :11 881 ' 8 f"o9B . 2'1' 2 g021, 0 
. 90 ~ 1 l2~ 0 .. 1 0 

1 , 71 7 . "4' OO~ ~6 0 . 1 • • , 0 . )) 4 OO~Sb 

1. 85 1 ,"03001l) 0 . 1 . ,81 , l l O ooe)) 

2 . 0 6 1 , ))2: 01111 0 . 1 . 9 8 5 . 292 0 1111 n p } 

2 . 1 1 1 . ZlS 01)n 0 . 2 . 3 5 2 . 182 01 389 

2 

1 . 55t> . ' 8 7 02 500 0 1 . 836 . .. , 2 0 2 50 0 0 0 

l . lS9 . 5 16 0 105 111 0 0 1 . 696 . 525010 56 n n 3 

1 . 186 , 110" 803 6 11 0 0 1 . 580 . , 0 2 0361 1 

I I I I I I I I I I I 
---1 4 

. 98 t. . 738 0 .... ' J I 1. 10 ,,,- . 6 92 O.c, U 5 I 01 I 
Ix 

. S87 . 812 0 52711 o • 1 . 2 "'0 , 778 05 218 

I 
o I 

. 
I I 1 I I I I 

lYe. 
I 

1 . ,0 2 . 112 OU1 2 0 1 . 6 81 0, 3 5 0 6 11 2 n n .6 

1 . 5002 . 92 6 0 666 1 0 1 . 6 81 , 19106607 , 

I I I I J I I I I 
la 5'2 . 912 010" " 0 0 1 . 6 96 . 9 12 0 70'''' 1 n .1 

1.5'6. r162 . I : ~8 2 , .""' I 1 : ;9~ : '1)8 H6! 0 · ! : l~! 
• OH56 · . 9 111 OHOA 

1 . 5'1 1. 00 1 1b40 · l . '0 ~ . 97807'4 I r I . I 1 I I 1 . 592 . 995 0 7178 · . 915 0 7118 I I 1.8 
I . U6 1. 0 U 080 56 · 1 . 10 8 1. 00 1 080 56 P . 
1 . 6 19 1 . 04 2 0 81 1 4 0 · 1 . 10 5 11 0'" oan. 

l . t. }!> 1.0 "0 O16 U 0 · 1 . 10 2 1 . 01) 080 12 

1 . 0 11 1 . 120 0 8890 0 · 1 . t. 99 1 . 12 1 0 8890 n 

.9 
1 . 6 28 l . lSt. 0 91b1 c · 1 . b 84 l . a 2 0 91t.1 

1 . 0 31 1 . 20 . 0944S 0 · I . m I , m ." " , , , , l . b l3 l . no 0 9 1 2) c 0 l . b 2 4 1. , U 0 91 21 o , . , 
-' 1 1 1 

'1.0 
!2: 

• Ht J. n } 97ft? c · 1 . 0 10 lo !~ ! 09lt.l c • 

~ 0 2 3 0 .2 3 4 5 
Cp Cp 

;J:> 

~ 
(g ) (1, = 16° . ( h) (1,= 20° . t-! 

VI 
en 

Figure 25·- Continued. to 
0 
VI 

... 



- ----- "'-- --- - ---- - - - - - -

4J 
NACA RM L58B05 105 

u 
~ ... 

0 pper sur ace 

Cp,u Cp,l X/04 
0 Lower surface 

3.0 9 1 :g~~ gm~ Po 0 

3.091 0 

~:m :mSSH9 8 0 
0 

o 

3.091 .23 2 00556 0 0 

2.126 . 23~ 00833 0 0 

2.269 .220 01111 0 0 .I 

2.135 .17 2 01389 0 0 

2 

1.722 . ,359 0 2 500 0 0 

1.699 .457 03056 0 0 3 

1.681 .5 26 0 3611 0 0 

.4 

1.642 .63 8 0,.44S 0 0 

1.526 .716 05278 0 0 

1.675 .784 06112 0 0 6 

1.702 ,846 06667 0 0 

1 .699 .81'6 07084 0 0 T 

1 .710 . 07362 0 

i:m :891 gmt 0 
a 0 

1.702 .953 07 640 0 0 

1.105 ,953 07778 0 0 

1.110 ,980 08056 P 0 
.8 

1.702 1 . 022 0833. 0 

1.$99 1 .06 3 0861 2 0 0 

1.693 1 .114 08890 0 0 
.9 

1 .615 10158 09167 0 0 

1,624 10220 09445 0 0 

1.610 1,298 09723 0 0 

1.5"86 1 .372 09862 0 0 

10 
o / 3 4 

( i) 

Figure 25 .- Concluded . 



.. 

.11 ) 1 . 121 005'" 

. ) 48 1, 111 0081 ) 

. 5'4 1, 121 0 1111 

. 925 1 . 1)2 oul9 

. 928 1 .16 2 02,00 

. 9 02 l . n 5 0)05 6 

. 178 1. 777 0)611 

. 1 111 1 . 781 0.""5 

. 70' 1 . 791 05271 

, ' 91 1. 780 06112 

."'''' 5 hUb 0t.66 7 

. 751 1. 780 07084 

! ' il" g"" 
1 :~911 : 7C~ 2 gH~' 
t:Hb f : J:~ on;g 
1.514 1 . 7 21 0105. 

1 . 565 1 . 712 0111 4 

1 . 579 1.68 2 0861 2 

1 . 5" 1, 6 5) 01190 

1 . 6 12 1. 110 26 091 67 

l .~no 1 . 591 09 U5 

I . H~ 1, 5l1 09 123 

1 .48~ ~ " QO 9?U~ 

0 
0 
0 

o 
Cp 

I 
2 

~w 
Cp,U Cp" KIO' 

llU nil mll rOoo 
. 1 1) ) 1011088 005 56 

. 411 1. 688 008)] 

. 61 5 1 . 69. 01111 

1 . 135 l , b9'} 01)89 

I . OU 1. 706 02500 

. 96 0 1 . 718 0)0 56 

. 921 1. 12 . OUll 

. 8 4 51 . 74 1 04 .45 

. 728 1. 748 0'2 78 

. 528 1, 112 06112 

.414 1, 1)7110 0110 11067 

. 76 7 1. 627 070 14 

1.0., . r)62 
l : b~f l:r9 t;~l 
!:!l !: l! m. 
1 , ' 95 1, 504 0805 11 

1 . , . 9 l ."'b. 0811. 

1 . 581 1 . 4 ) 4 016 12 

1 . 594 1. 40 . 01190 

1 . 6 00 I , ll) 091 67 

l.b)O 1. 368 09-.5 

1 .667 1 . 42209123 

1 .7 0 b 1 • • 21 0916 
I II I )89 1-eGO 

0 

o Upper surface 

o Lo wer sur fac e 

Cp 

o 
o 

o 0 1 gO 

010 

I ~w Cpu Cp KIO' , " 
• 10577 

:?n f:UJ ggB: 
. )11 1. 586 00411 

•• u. 1 . 586 0055 110 

. 110)9 1 . ,9) 008)1 

. 8811 .596 01llt 

1 . 312: 1 . 599 OU89 

1 . 122 l . b08 02 500 

1 . 0 41 1 . 611 0)0 56 

. 992 1. 602 0) 611 

. 89. 1 . ,8004 4"" 

. 751 1 . 493 05211 

. 552 1 . )69 0611 2 

. 504 1. 29 4 06067 

. 769 1 . 24) 01014 

!:89: : 8ml 
i:iil : : f;~ gH;g 
1 . 547 1, 182010 56 

1 . 559 1 . 119 0111 4 

1.577 1.170 016 12 

1 . 514 1 . 185 0 18'.10 

1.596 1. 20 6 091 6 1 

1 . 6 2)1 . 24 ) 09 U , 

100.1 1.327 09 1 23 

~H,! 9~!~~ 

2 0 
Cp 

( a ) a, _8° , (b) 0,= _4° , ( c ) a, 

Figure 26 .- Chordwise pressure distribution over model. ON = 30°; Of = 0° ; 
spoiler hinged at 0.70c ; tabulated data of points pl otted to l eft 

.. 

i-' 
0 
0\ 

0 

.I 

1.2 

.3 

4 

~w 

.6 

7 -
I I 

0 
00 
0 

8 

9 

1.0 
2 

2: 

~ 
;t:> 

0° , ~ 
I:-i 

hal f - span outboard \Jl 
co 
b:J 

of pl ot , 0 
\Jl 

~ 



1-- - - - ----- - -- -- ------- - ----- - -- --- --- - -

NACA RM L58B05 107 

Cp,. Cp" x~. 0 Lower sur face Cp,u cP" x}. I 1

)( 0 Upper surface J I )( 
~:~!a~IC!:~lt~!~~!ll~!·~-~-~-~~--r---r--t-~:!ttif~~I:~ll~!~~J~n~!r-~-r--~~~--~--r--~o 

:~H t : ~U ggn, . 180 1 . Ul 001011 

. 649 I . l" OO~5b .8 98 1 . 144 00556 

.876 1. 174 ooa3' 1 . 1)2 1 . U7 ooeH 

1 . 135 1.:11, 01111 1 . 41' 1 . 118 01111 

1 . 697 loll' 011 89 

1 . 197 . 864 02500 

~,~, ~,.~,~,~, ~"~,~o~,o~.~. t---~---t~-~---r---t----r~,~, ~,,~'~"~"" o~,o~.~.t---~-~-t-~~---~--+---~.3 

1 . 07 5 1. 116 0)611 1.tH . 813 0]611 

. 95 7 1. 11.' OU.4, 

. 188 1. 011' 05278 .eto . '4' 0521e 

r-~" ",.o"~, ou""o ... ",,.t--~~--~--t----r---t--~-~, .~.~.~, ,~"" o,,,I,,,.t---+~~-~--t----r---t---4.6 

. '800 1 . 06) 066"'7 

r-~" ~O~"'~' O~"" OU'O~ •• .t--~-~-~--t----r-~-t--~-~,.",.,.IJ' O~""o'~o~ •• .t---+-~-~--t----r---t---4 7 
1 . 042 . 01162 

1:81t 1: 01S gHM 
l:in l:181 gn~g 

. . . g • 
. · .. · . · ~1~" ~""I~' I"""O'''O~ •• .t--~---~--t----r---t--~-,I~.,~ •• ~IJ. o~""o.~o~, • .t---+--~~-~t----r---t---4 8 

1 . 4'1 1 . UI 08134 1 . 3'17 1 . 10 8 08)] 4 

1 . S0 4 1 . 162 08612 

~'~" ~'~O~'~, '~'~'~O'='~'O~ __ -f ___ ~~ __ ~ __ -+ ___ r-__ t-~I'~'~''~"~"~'~O~'~"~O~---t---+~-~r---t---~---4.9 
1 . 510 1. 229 09 1b1 

10525 1 . 211 09"4, 

loS'" 1. ) . 7 0972) 

,Ill ' mu 

( d) 

o 2 

l o.n 1 019b 091b7 

1 0" 0 l oll] 0 9 •• S 

1 0449 l oll] 0911] 

1 0.1\1 02't 09!H 

3 0 

Figure 26 .- Continued . 

o-''---''I---+---l---l t.o 
2 3 

(e) a, = 80 • 



f--' 
0 

0 Upper surfoce CO 

~ ~ I 0 Lower surface 
Cp,u Cp,l XIO~ 

• 1 . 010 Db 
0 

l:?n l;,ii 8gU; 0 
0 0 

1 . 10 7 . /t ! b 00556 1 . 931 •• 20 00556 

I . SU . 510" ooall 2 . 0., . n ,. DOll) 

1 . 792 , "2 0 1111 2 . 327 . 353 01111 

2 • • 81 . )15 01389 3 . 128 . 19 8 01)89 

2 

1 . '8l . 585 02 500 1 . 797 , 4elOHOO 

1 , 40 2 . 11> 9 5 030 56 1 . 563 . 567 0305. 3 

1 . 26 2 . 15 3 0 36 1\ 1 . ),<, . 6 40 03611 

"" .. ··1 I I : I : 

I 

I I' 1 . 082 .S.701l"'5 l o I 0 I 1 . 182 0 0 

.• 04 0"" I 
I 

D I 
I I J J I 

~w 
. 90 5 . 90 5 05 21 8 D . 91. 

6 . 771 . 9" 0 10112 0 D . 853 . 856 0U12 -

.7 0 7 1 . 000 0 6067 0 . 8 47 . 920 0666 7 

I I I I J JT . 884 . ' 9 1 0 7 0 84 0 " 71!1 . 926 070e4 0 

i:fn 1: 000 gHU 0 
0 i :lZ! 8ll1l D 

0 
0 1 . 2210 : 938 0750 1 D 0 

!:m !:8!l8l!li D 0 
0 

1 . 362 1 , 008 071040 
D 1 . 483 1 . 00 2 0717!! 

1 , 469 1 . 0111 08056 0 0 1 . 627 1, 014 08056 
1.8 

1 .466 1 . 091 08334 D 0 1 . 10)) 1 , 0 . 5 0833" 

1 • • 81 I . lll 0861 2 D 1 . 654 1 . 0 9 0 0 1 6 12 

1 • • 99 1 . 161 0 1890 D 1.""0 1. 145 08890 " . 
9 

1 • • 9' 101 85 091b1 D 1 . 66 9 ) . 182 091107 

1 ."15 I . U? o'u~ 0 ,.,4' ,.24' 09" ' 1 
I I I I I I 11.0 

1 . 4112 1. ) 2) 0'72) D 0 1 . U' It)62 0'12' 
D I 0 ~ 

·~n ~ ' ~a! 9'!H D 0 . ", . )01 m.l o 0 f) 
0 2 3 0 2 3 4 :t> 

Cp Cp 

~ 
( f ) 0,= 12°. (g) 0,= 16°. ~ 

\.Jl 

& 
Figure 26 .- Continued . 0 

\.Jl 

L 



,--

L-_ 

C
p,. I cp" l )(Jo. 

1;J4¥ :0)) 8:5069 Ie 

l:m :!il ~~m 
2 . ZH . )01 OO~56 

2 , 211 . 296 001" 

z. u a . 251 01111 

1 . 1" • • 117 Olla' 

t . eal 04 '0 02,o0 

1 . '11 _'II 0)0'6 

1 • • 2" . 5U O)bll 

1. 2. ' .611a 0."'" 

1 . 128 . 76) O'l18 

1 . 10 4 , 117 00112 

I . U, . 1890611067 

t . lSlI . 901 Q70lfo 

1 • • )9 . 0 136 2 

i:m :mSliU 
1 . , •• • 9670171<1 

1 . 6'2 ''''to; 010'6 

1 , 679 t oO'5 0'''' '' 

1 • • 91 1 . 0 11' 0161 2 

1 , 72_ I . Ul oano 

1 . 73) 1 . 17!) C'Ubl 

1 . 700 1. 241 0944!1 

1 . c.94 1 . l!l~ 09721 

I HI! I ·m !!Ill 

o 

00 

( h) a, 

o Upper sur fa c e 

o Lower surface 

o . 

20°. 

2 
Cp 

3 

o 
o 

4 

Cp ,. 1 CPJ~. 
l:8f1 :8ji ggm 
!:m :1Sl 88m 
) . 111 . 2)) 00"" 
z.na . 227 00813 

2 • • 20 . 21601111 

2 oU, , 112 OUI. 

l . n, . HZ 02,00 

1,111 .,U40)0'6 

1 . " 2 . 524 0) 6 11 

1 . 6 6.6 . 6 11' 0" • • , 

1 . '. 11 . 711 05211 

1 . '" . 76906112 

1 . '61 . 131.06667 

1 . '0) .n' 0101t. 

1 . ,00 . OH62 

!:m :'" 81m 
I . H, , 93' 07" ,, 0 
1 . 511 . tH 07118 

1 , 6 28 . 96 1 0105' 

1 . 0 41 . 9990833. 

1 . 6a. 1 . 040 OUlll 

1 , 1'21 1. 01008190 

1 . 7a l#lJO 09a7 

1 .c.c.o 1. 179 0'44!1 

1 . UI 1. 27109121 

I ,m I ,m 9~A~l 

o 

Figure 26 .- Concluded. 

o 
o 

oJ 

( i) 

r·. 

2 

Cp 

a. = 24° . 

·~-r 

2 

u: 
Y-cw 

6 

7 

I 
8 

9 

3 
10 

!2: 
;J> 
(") 
;J> 

~ 
t-< 
V1 

& 
0 
V1 

I-' 
0 
\0 

~ 



Figure 

, . ,. I ~{'oo~ \ I t "'ii~ I. ~:5.! ~~!~ ! l 10 

0 Upper surface 

l rJw I ~ C . .. rc. l~ Cp,u _ Cp,/ xlO" CP,u CP,I ! X/~4 0 Lo wer sur fa ce 

:Ui f ~ JU §~1'9 0 ~m !:m ~~m . ~ tH gU~ HHi . 3 Lin .1 ' 0 . 11) 1 . 7)] OOHl 

, us l . n7 00" 6 . 27, 1. 736 00" 6 , '.9 la 6 0 5 00"6 

. )S5 1 , 140 0013' ... ao 1 . 751 ooell .6 " IoU 1 008H 

. " , 1,146 01 11 1 . 70 9 1. ' 4 ' 0 11 11 . 90 1 1.6 1i. 01111 

. , . , 1 . 149 oun 1 , 17) 1 . l H 0 1)89 1 • • 0 & 1 . 614 Olll9 

2 

. '5' 1 , 17 ) 02 500 ) . 0 6 9 I . HI OH OO 1 , 116 1. 6 2 3 02 50 0 

. 9. , 1. 18. 0)0" 1 . 036 I . Ul 0 3056 I . l ib 1.6 32 030 5' 

. 9)6 1 . 199 0 3 6 11 1 . 0 18 l . ln 0)611 

!-t 
1 . 0 83 1 • • '5 0)6 11 

. 9 2 " 1 . , 0 5 0 "" '" . 987 1. 791 0 . . .. ' 1 . 032 1059 6 0 . ... ' 

3 

U4 
Yc .. 

. 9 01 1 . 1 0 5 05 271 • 9 . ~ l . e O) 0521 8 . '111 1. '05 05211 

. , . 2 1 . 80Z Ob112 . Ill 1 . 151 Oe- HZ . 8Of) 1 . ) 15 0 6 11 2- 6 

. 111 1 . 802 0660 7 . a 0 7 1. 720 0 6 66 7 10 29 7 0 6 66 7 

. 11 0 1 . 196 07 084 . 7 H 1 . 66~ 0 7084 . 7 4 2 1. 261 07 01 • T 

• 6tO • gnr . . ::H ':bl. §llH : ~8~ : ga~l I ~ : ~9~ 1 : 790 gH ~ . 0 . 6 ll 10112 l~(U . 
• 60~ 1 . 77 3 764 0 . . 0 :Uf l:n: gt~~ i :m I:l!! smg . 0 
, ~66 1 . 776 7711 0 

. ~19 10710 080~6 . 5)8 1 . ~H 0805 6 . ~u h203 oa0 56 8 

. 4~8 101 ~2 oel'4 . 111" 1 . ' 21 0 8334 . ~2 ~ 1 . 197 01134 

. 437 1 . 732 OU.12 . 4 77 1 . 4 91 OU 1 2 . 5 0 1 1. 200 08 6 12 

, 4" 1 . 720 08890 , 489 1 . 47) 08890 
" ".m 1 "11 0m 

. " .. . . m 1 I" I · 1.9 
. 59') 1 .693 0 9 16 7 .6 11 1 ,4 5) 091 6 1 

I' 1

0 j 
1 

. 6 4 5 l , nl 09 16 7 

1.0 10 1 .69 6 0 9 44 ' 1 . 030 10 4 30 0944 ~ 1 . 0 41 1. 26 1 0 9 44 ' 

1 . 20 6 1 .14 9 09123 1 . 238 1 . 4 8 8 0 9723 1 . 2~ 2 l . ll" 0 9723 

. Ufa 1 . 6 .. 098 6 2 1 . ~8~ 1 .4 U 0 '(1,, 2 ~ :~W:w. U~6+-_-+ ___ I--~"":+--"-_+..j.;;""-h-i~oiH<n";"U>+I __ -+ __ ---iI--_o-,,-u+r __ -ll~t·!!~ ! = ~: ~ ~~~~: ~ " ..... 
0 2 0 2 0 2 

Cp Cp Cp 

( a ) a, _8° . (b) 0,= _4° . ( c ) a, 0° . 

27 ·- ChorQwise pressure Qistribution over moQel. oN = 30°; Of = 0°; 
spoiler hingeQ at 0 . 90c ; tabulateQ Qata of points plotteQ to l eft 

half-span outboarQ 

of plot 0 

I-' 
t) 

~ 
;I> 

~ 
t-t 
\J1 

& 
o 

\J1 



NACA RM L5BB05 

.\ ,I ~w Cp,u Cp,l xlO' 

:~n l : ~t; ~~~~~ 0 

: ~,~ l:lH gg~n 
. 618 1 . 31~ OD!I!lb 

~ 872 J, )71 OOS)) 

1 . 132 1 . 37S 01111 

1 " 0~ 1 . 31~ 01389 

1. )06 1. 3B7 Ol 500 

1 . 228 1 . )72 03056 

1 . 159 1 . 303 0) 611 

1 . 093 1 . U8 04 "" 5 

1 . 0 1b 1. 0]9 0'218 

. 926 10 02206112 

. 8)9 1. 03b 06 bb 7 

. 161 1 . 01UI 01084 

. ,S4 l . lJI 0&056 

. 5 fob J.1 2" 08)]4 

. 569 1 . 181 08890 

. 689 1 .2 19 091 6 1 

1 . 0 6 3 1 . 261 09445 

J . 2b4 l . l)) 0912) .... .". ,,, .. 

(d) 

o 

0 

0 

Upper sur face 

Lower 

o 
o 

o 
o 
o 

Q 
Q 
Q 

surface 

Q 
Q 

2 

Cp,u \Cp" \ x~' 
;iU i : m~~!\i 
. 789 l . lST 0041 7 

. 910 loU " OOSSO 

1 . 141 1 . 1"4 00833 

1 .4 31 1 . 13S 01111 

2 . 0S1 1 . 093 01)89 

1 . 0\6 1 . 8 11 02500 

1 . ])7 . 777 0)056 

1 0256 . 810 0)6 11 

1 . 160 , e16 0.""5 

1 . 063 . 94, 05218 

. 910 . 9lt. 06112 

. 813 1 . 018 0 6667 

. 192 1. 021 0706 4 

·:m 8ml 
'6 99 1: 01' 01501 

:m 1:8n 8iHg 
' 638 1 . 08 4 08056 

06 20 1 . 1Il10 0833 4 

.6 14 1. 14! 086 12 

. 614 J. 172 0.,90 

. 726 1 . 205 09167 

1 . 09) 1 . 25) 09"'5 

) . :111) 1. )'0 0912) 

1.464 1 . 17 098tl 

0 

o 
o 

o 
o 

o 

Figure 27. - Continued. 

Q 
Q 

Cp 

--- I--

2 

(e) a. 

III 

0 

2 

3 

--- 4 

Y-ew 

6 

7 

8 

9 

LO 
3 

= BO . 



1 . 92~ • • 20 01111 

12 ,661 . 281 Oll89 

1 . 6 99 . ~11 02'00 

,t.8t. 030560 

, lS60 03611 

1 , 288 . 8'" 0 """5 

1 . 11~ . 901 05218 

. 010) . 911 0611 2 

, 992 06661 

. 865 , 989 010810 

. 822 . (1)62 :111 : ... mal 
: ~:g 1 : 8~~ g~~~g 

. 13S 1, 013 08056 

. 111 1 .10 10 083) " 

.110 92 1 . 131 08 t.12 

. 680 1 , 110 08890 

. 8 01 1 , 215 09161 

1 . 113 1 . 210 09 .... 5 

, )61 1 . )10 091 2) 

-"'lU ,AQjZ!l!~ 

o 

o Upper su r face 

o 
o 
o 
o 

o 

Cp 

( f ) a, = 12° . 

2 

Cp," I CpJ~4 
, , 1'" 0 

2 , 210 , 291 00139 
1 , 9910 . 390 002 18 
1 , 9 40 •• 11 00 "11 

1 . 910 , ) 99 oo,,~ 

2 . 126 . 360 00833 

2 , 312 , JU 01111 

1 . 181 ol 92 01) 89 

1 . 8~8 . 4 56 02 500 

\ . 6055 , ~se OlOSt. 

. 110 3003611 

1 . 3'8 . 720 0 .. .... 5 

1 . 220 . 1 92 05218 

1 . 016 01110 006112 

. 89) 06661 

. 896 . 908 0 10 84 

. 852 , 0136 2 :m :.Il mal 

.8 25 ,9~8 016100 

. 816 ,96 5 01118 

. 99 5 080St. 

. 180 1 . 031 08n4 

. 1"110 1 . 061 08612 

. 780 1 . 118 08890 

, 8 16 1 , 1lS 09161 

1, 229 1 . 2)8 09 .... 5 

1 • • 0 6 1 . ,.9 09121 

.!_a21 · .t~!lH: 

3 0 

o 
o 
00 
00 

o 0 

Figure 27 .- Cont inued. 

o 

2 
Cp 

( g) 

2 

3 

'" 

Ycw 

6 

T 

8 

9 

1.0 
3 4 

a, = 16° . 

I--' 
I--' rv 

~ 

f) 
;t> 

~ 
t-' 

\J1 

& 
0 
\J1 



--------~~ ---- ----
y 

Upper ~ 
0 sur ace f) 

' \ ' \ ~w I , l ~w Cp,u CPt x/04 0 Lower surface 
Cpp Cp" xO' 

;p 

rlall m~ HID 0 0 1; !2? , .06 ~?!! , 0 ~ 0 
0 

, 1:11: :." 811l' 0 , 
00 . 0 , 

.• " . 1~1 ... 1 0 0 

2 . 382 . 29 2005'& 0 . ) . 141 . 2)1 00''', 0 0 ~ 
2 . 2 41 . ,283 cC!ll 0 . 1 . 88 1 , .240 0(83) D D \)1 

2 , ")5 . 259 0 1111 0 2 ,' )1 . 21001111 0 0 & 
)0 2 \0 . Ill Oll!9 0 D 2 . 111 . \80 01)119 0 . 0 

\)1 

2 

) . 8" • ,,0.2 oHao I 01 .1 J . l&) 
, '" 025 •• 1 

o .1 
1 1 

. 
1 1 1 1 13 1 . &9' .... . ,." 1 

r 0 1 I." 1 . 12 • , . 50 03056 

1 . 553 • 518 0)6 11 1 . 70" . 52 10 OlUl 

I I I I I 
J ~ 

1 , "19 . 6800 ... ,1 o I 1 1 . 68) , 021 0.'. ' 

I 
" " 0521'1 1 I I' I I I I 

~w 
1 . 320 . 151 05278 I 1 0 1 . 1 1 1 1 1 1 1 . b68 0 

6 1 . 228 . 111406112 0 D 1 . O·U . 711 QU l2 . . 
1 , 105 . 871io Obbbl 0 0 1 ' 0)9 . 8''' Ob66 7 , , , , 

'T l . ll" . 891 07014 0 , I . U . . lbl070e. 0 , 

!:U! :". IllM 
, 

"1·' 0736 2 , 
D • OH 5. 0 

°0 : 1:!ii :m811f6 0 D 

1:8H ::U 8~Hg 0 0 
0' 1 . "2 . 92b 01HI 0 0 

1 . 0 ... • 98? 080511 po . 
1 . 565 , 95a 01056 . " 1.8 

1 . 064 1. 0ll OU) . 0 1 . 556 . 99. 01'34 

I . O'H 1.067 08612 00 1 . 535 1 . 01 9 08.12 

1 . 0791 . 12 " olno 0 1 . 506 1.0n 01190 - 9 
1 . 097 l . n . OtHt? 00 1 , "!8 1. 121 09lbl 

1 . 1~0 1.231 09U~ 0' 1 . 414 t . U1 09U ~ 

I . S02 h16 S 0912) Q 1 " ~8 1. 218 0912) 
4 t . 'Ul 09802 Q D .. ,. .}" "''' . - F I 1 I 1 11.0 

0 2 3 4 0 2 3 4 
Cp Cp 

( h) a= 20° . ( i) a== 24° . 

Figure 27.- Concluded . ~ 
\..N 



Figure 

Cp.1Jx~ 
.i ~CS 1; 7114 Mi5U 
. 0 0 6 1. 138 0 0 1)9 

:m !:m88m 
, 16 5 101·111 00556 
. )2 1 1014 9 008)1 

. 50 610141 0 1111 

. 8 6 3 1t147 01319 

. 191 1. 182 02 500 

. 125 1, 78 2 0 10 ,. 

.6 20 1, 79 1 Ol u t 

, 'I ll 1. 80 9 0."" 

, 425 1, 82 4 052 11 

1 . U1 "'060611 2 

1 . 525 1.1820".67 

1 . 5 16 1. 13 5 0 10 84 

'l :m : 8m!' . 5)4 1. 1 110 2'50 
!:!ll !:m ~lll 
1. Sl1 1, 60 H oaO~6 

I . SII O 1. 6 30 01334 

1. ~46 11588 086 12 

1 1 ~64 1 . ~~ 8 011&90 

1 . 510 1 . ~22 0' 161 

1 . ~)4 1.483 0'4"~ 

1 . 507 1," 11 091 23 

1 . 48 3 • • ' H 9? IlI U 

o 

( a ) a, = - 8° . 

0 Upper sur face 

0 Lower su r lace 

~ 
2 

Cp 

~ I ~w ~ Cpl' CP./ x/O' 

m I::l! §~m· 
:ng l::?a ggH' 
, 2 7, 1 ,6 2 1 OO~5b 

, 484 1. 6)) ooe ll 

. 686 1 . 6 )001111 

l . t OO 1. 6)0 o nl9 

--... 

. 904 1 06 )9 02S00 

. 191 1. 6 51 0 ) 056 

1 . U40)611 

, 466 1 . 69' 0''''.5 

.... , .... "''' I 
1 . 5)2 1 • • 69 0611 2 

1 . 5 32 1 . 569 0666 7 

1 . 54 1 1 . 511 01084 1 

I. S~4. 07)62 

t : ~~~ t::r: gH~! 
1 . 56 ) I . U9 01 11 8 

1 . 566 It)10 0805 6 I 
1 . 566 1.) 2:1 08) 14 

1 . 515 1 . 296 oa U 2 

1 . ,., 1. :112 08890 I 
1 . Sl7 I . H ' 09 a 7 

1 . 5151 , 241 Q9 U 5 

1 . 5 1'8 I . )" 09121 

l ' lI! I ' !i ! !8s!& 1 
3 0 

1 n 10 

2 

3 

-tI' 
'l, 

Cw 

r I I .. C 16 

L IT 

. I. 1.8 

1 - 1.9 

B 1 • 11.0 
2 

Cp 

(b) 0,= _4°. 

28.- Chordwise pressure distribution over model. ON = 30°; Of = 15°; half-span 
spoil er hinged at O. 50c ; tabulated data of points plotted to l eft of plot. 

outboard 

f--' 
f--' 
+' 

~ 
f) 
;J::> 

~ 
t-i 
V1 

& o 
V1 



fh~~~~--~----r-~~--~~~~~~--T----r~~----~~~~~~04----r-~T----r--~---- O 

. ,521 .40 2901111 1 . 10" 1.2". 01111 1 . )98 . 124 01111 

1 . )0 4 1 ."23 01319 1 . 6 21 1 . 2" , OUI9 1 . 987 . 137 0 1119 

11 171 1 'H 019 .. 1 0 I I 1 He 1 in 819 ! I II II I I 1 179 191 OU • I I n 1.2 
. 99110 1. "oH 02 500 1 , 1H! 1. 267 02 50 0 1 . )1 0 •• 31 02500 

I . 1." t ou t 0305. 1 0 I 01 I .". 1 . 219 030 56 I 01 n I 1 ,101. 7 068501056 1 I 0 I 0 1.3 
, 7 12 l .u 7 0 3611 .1a, 1, 11 6 0"11 . 1)1 Ol Ut 

+----+----+-t----t----t----+-+--+---j--i------I---I--+--+--+--I--i 4 
. 50 81 . " 29 0 U,'" . ". , 965 0"u., .", . 71180u", 

~Clf' 
. 529 1 . )11 0 5218 . 605 . 195 OHlI . 7.1 . 109 05218 

1 . "5 0 1 . 10 1 06112 1 . 4'2 . 16206112 I .U • • 711 06112 .6 

I , ,,,. I . nl 061161 1."10 , 147 cu.? 1 . 519 ,761 ou • ., 

1 . .. " t . 18 1 010'. 1 ."82 . 190070." I.SZZ •• ,. 010a4 .7 

i :!U : 8ml 
1. 528 t , 1l1 onOI 

l : ~U l:B& 81Hg 
o 

o 
o 

l:~gi t.,,, 
1. '1', 
1 , 516 

• 0136 2 
• 0 1010&6 
:l'l& 21'.A 
• 90 chtu 

. . . l::n :'81 gHH 
I:m :m 811li 

. 
·0 

o 
o 

o 
g 

1 . 51) 1 , 106010,. .8 
1 , '16 1 , 091 0"'4 

1.'1. t.O'H 0",12 l.H1 , 916 01611 D I " ,. l in 0 .. 12 

1 . Hl . 911' 0 1190 1 •• 0 , . 969 01190 .9 
1. U" 1. n o 09161 1"19 100., 09161 1 . "." 1. 041 09Hol 

1 , '61 10 01 91 .u I" I 110 
2 0 2 3 ' o o 2 

Cp Cp 
Cp 

( c ) a. 0° . (d) a.= 4° . ( e) a.= 8° 

Figure 28.- Continued . 

~ 
f) 
:t:> 

~ 
t-i 
VI 
CO 
td o 
V1 

I--' 
I--' 
V1 



ll6 NACA RM L58B05 

I 

0 
\0 

r----~~---+-----+-----4------------~----~----~----+-----+ 
rl 

1\ 

tl 

..--. 
bO 

'" ,," '-'" 

o 00000 0 0 0 0 

rd 
Q) 

0
0 ~ 

0 0 
.S 

0 

~ 
<::> 0 

~~ ~f~ 
~ 

" c 
0 

~ . ~ . ",_ oog 0 ! ~ u ~ 0 : -0" . 
=0 

0 0 r" ..... .. ... 0 

~ 
g g 0 0 0 0 0 0 8 00000 0 0 0 0 g g 0 g 

~ ~ 
. 

~ ~ <.: ~~~ ! ~ ; . ~ § " ... .. 
f-----; 

~ CD 

~~:: ; ; ~~~ 0 (\j 

"..: 
0 ~ 

~ N N ~ ~ ~ ~ ~ ~ ~ 

Q) 

'" 8 
bO 

.r! 
~ 

.. .. 
" " '" ~ " .... ... ... 
" " , , , , , .. .. . ., . · . ... ... ,," 0 .. .. (\j 
"- ~ 

"- " . . rI 

'" -.J . 
0 0 

0 
0 

0 
tl 

0 
0 

..--. 
c,..; 

<::> ." ~:- "'oo .... oa 0 

~~ ~~ gg . 0 "''''0 .... · 1.-.2.. g 0 0 0 0 0 0 0 :; 00000 0 0 0 0 

... ,," -- . . .. . . · ~ ; I--. ~~~ 0 
~ 

0 0 

"..: 
0 "' ... .0"'''' . 

~ ~ ~ N ~ ~ ~ ~ ~ 



I 

I 

I 

L 

NACA RM L58B05 

o 

o 

Upper surface 

Lower surface 

117 

r-tl~~ ~~i~~~T~ ~~t~I~~~~~I!~~rtP~o-o-o----,-------t--------r-------t------~r-------t-o-----:-o-r-------.------~r-----~ C7 

2 , 592 . 260 00550 

- 2 . 093 , 24500833 

2 . 192 . 221 01 111 

2 .673 .1 73 01389 

1.677 .350 02500 

a 

a 

a 
a 

o 

o 

o 

o 

a o 

r-~1~. S~3~7~~. ~43~7~O~3~OS~6~------~O~------+--------~O~-----+------~L-------t-------~-------+------~------~ 3 

1 . 462 . ,,9903 61 1 o 

r---------r---~----~--~----~--~--_,~--~--~~--~--~ 4 

o o 

1.396 .616 05278 o o 

r-1~.~7~9~1--~.6"4~0~06Z1~1~2.t-------1--~O-----+-------i----~O~-+------~--------t-------~------_+------~------~ 6 

1 , 821 . 619 06 661 a o 

r-l~.~8~2~4--.~S"6~2~07~0~8~4-+-------i~o~-----+-------+----~O~-+-------+--------~------+_------~------_J------_J ? 

l:m 
t:m 
1 , a21 

. 8m~ 
:m 81m 
. 553 01178 

a 

a 

o 
o 
o 
o 
o 

r-l~.~8~1~8--.~6~S~S~08~0~S~6-r-------+--=O-----+-------+----~O--~-------+--------~------+_-------~------_J------_J 8 
1.812 . 13608334 a o 

a 

1 , 197 ,8 91 08890 a 0 ~~~~~+_--_+--~~--~--~~----~--_+----+_--_4~--~--~ 9 
10773 .969 09167 
1.113 1.082 09 .... 5 

1 .695 1 , 253 09723 

a 

a 

o 

o 

a o 

1 . 7 01 1 .~67 09862 c 0 ~~~~~H_----~--_+--~~~--~--_+----~----+_--~----~--~ 1.0 
C7 I 2 3 4 5 

Cp 

( h) 

Figure 28.- Concluded. 



f-J 
0 Upper surflJce ~ f-J 

13 Cp,. 1 cM i xJo. CP,.}P,l I};· CD "w 0 Lower sur face 
Cp,. CP,l xiO' 

: ~~~ ~ : :~~ gg~~~ 0 ~. ;m\;mHm 0 
B 

:8! 1. 12" 000,1 0 10 0 0 :~i; i :iH HUt 0 

:811 l::n gg~H °0 
0 0 
0 . 111 1 . '~ 1 00 417 0 0 0 

. 1~O 1 . 832 0o,,11 0 0 , 210 t.e., 0055' 0 0 . 217 1 . 1 , 4 00550 

. 299 1,11 2 001)) 0 0 . 36 2 1.UO oOln 0 0 0 4, ) I.,,, 0013) 

, U6 1 . 1350111 1 0 . 557 I . '" 01111 0 0 . 66' 1. ,H OUlI 

. 7'1'11, 1 . 83501389 0 0 . 905 1 . 114, Olll' 0 0 1 . 0 ., 1 , 170 01)19 

.2 

, 142 1. '4' 02 500 . 770 1 . 860 02500 te a 1.930 02500 

.,78 I . a,. 0)050 • 692 1 . ln 0)05" . n 4 1 , 97, 0305 • .3 

. 586 l , a,o 0)611 . 517 1 . 89) 0)611 . 59. 2 . 00. 03611 

4 

. 412 l . a60 0" 104 5 I 01 Q 1 • • 07 1 . 9 20 OIo U ' 1 01 Q 1 .410 I . ".) 0 •• • , 

-';tw 
• • 0 9 1 . ... 0 05278 01 .422 1 .9 2l! 0527' .435 1.1100 05211 

1 . 711 1,190 06 112 1 . 60 9 1 . 190 06112 1 .411 1. 550 oun 6 

1 . 725 1 .871 OU67 1 0.15 1 , "0 Ct. .. 6 T 1 • • 17 10'''' 066067 

I I I, 
1.728 1 , '7 2 0701 4 1.612 hll 2 010' . 1 . 414 1. ,., 010'" 

1 , 111 01362 0 tan 1:161 ~ln; 
0 0 1 •• 7"1. ru z 

l:Hi t ::t~ gHn 0 1:!:1 1:31) l;~! o D o 0 

o D 1 • • Z1 1 . 1"1001 •• 0 o Q 1:::1 t :U~ gn; 8 1 .1)8 1 . IS. 01 771 o D I . U1 1.1"1 ) 07771 o Q 

1.1"1. t . ast OlOS6 1 .U~ hllq OlOS' 1 •• 81 h268 010,. 
8 

1 .1"11 1 . I n on]. 1 •• Z. 1 . 61 Z 01)). 1."18.1.2,908)3"1 

1 . 7"1"1 1 . 82Q 086U 1.UO 10 •• 8 086U 1 ."18. I . H. 08 . U 

1.lH 1. 817 08no 1 . ')0 1 • • h 088 90 I • • , ,,,, I t t~4 a.no P 9 
1 .76 Z 1 . 1n 09161 1 . 6]) t..OQ 09)67 1 . "18. 1 . 21 . 09 161 

1 . 1 • • 1.177 09 •• , 1 ..... l . ~al O'1 •• ~ 1 .~11 h)0 7 09 •• ~ 

1 . 7.1 1 . 1S9 09H) 1 .6 H 1 , ' ]6 091Z] 1 . ~1"1 1 . 389 091Z] 

I I R ~ l!llLU no 0'''' 1 . 10. 106 H 0986 Z .m ... " ID 2: 
0 2 0 2 0 2 3 ~ 

Cp Cp Cp 
:t> 

( a ) _8° . ( b) _4°. ( c) 0° . ~ 
a. a. 0.= 

t-i 
V1 

Figure 29 ·- Chordwise pressure distribution over model . ON = 300
; Of = 0°; full-span outboard & 

0 
spoil er hinged at 0·50c; tabulated data of points plotted to left of plot. V1 

l 



~ 

~ 

0 Upper surface f) 
,J l ~w J '\ ~w Lower surface J ~ :t> 

0 
Cp,u Cp, I X 10. Cp" Cp" xIO' Cp" Cp,l xiO' 

~ ail lim Min , ~! "m' !!!! ! , , 
;l!i I=i~! iii!! , , 0 

o , 
'~ :"1 ':l·1 snl' , , , , , , , , 

t-i , l41 1 . ... ' O~l1 0 ,It. t •• '. 9 0 , . 14) ." 41 0 , 
. "~l 1.04' OO!l~b 0 , . 701 1 . 374 OO~~. 0 , . 9 10 6 . 911 OOSSfo "" \Jl 
... 7 1. 0 .. 0 oon3 0 , .920 1 . )71 OOlH 0 , 1,142 . 7:it 001)) , 0 CP 
0'" 1 • • 12 0 1111 0 , 1 . 11119 1 ,368 0 1111 0 , I . H2 , 671 01111 0 0 

tJj 
0 

. 2 91 1."9 OUI9 0 , 1 .0 52 l . n) 01319 , 0 I.IU , 6090J389 , 0 VI 

l~. 2 

. 9U 1. 70202 500 0 , 1 , 061 1tZU ouoe o , 1 . 31) . 0 56 02500 , 0 

,m " ••• 0.0" 1 

1 

0 

1 I: I 
• '93 1 . 0!h 0)OS6 o , 1 . 21" , 759 0]056 , . - .3 

. U9 1 . 512 OlUt , • 731 . ,)) 0)611 . , 1 , 1)) . 8300)611 

4 

. 418 l.JSJ cutos l l I , I I _HO . 923 04"4' 0 , . 918 .9 21 OU"5 , 

, .." Itl'7 0""71 I . 576 .990 05271 
. .. 0 . ". 0>'" I 

I 
" 

I C 1 .4" 111)04 06112 ----. 1.521 1. 057 06112 1 . 501 1. 01 0 06 112 - T 

1045' I . U2 0 ••• 7 1 . 54 2 1,1 00 0"061 1 . 508 1. 086 Obb.7 

I, 
I . U7 1,149 0108" 1.,.0 hI 11 010 . ... I . H) 1. 08 . 0 701/10 

l:i!:.:".§ml t:!U: &lrf 0 !:m .: ... ~lm 0 
0 0 

0 
1 ,56) hili rst1 0 0 0 l::n l : n~ g~~;a 0 t:Ult:l! mg 0 0 1.!H9 1 .1~9 0 7, ",, 0 0 

0 0 . 1 . 567 1.IS1 07771 0 

1 .0109 2 1 . 200 01056 1 . 591 1 . 119 0 10S6 1. s n 1.151 010S6 .8 
1 . 501 1 . 22' OU)4 ' .600 hlU OU )6 1.591 1. 180 01) )6 

1 . 50111 10230 01"12 I.U5 1.20\00 01012 1 . 519 1.201 01.12 

1 . 513 1 . U' 08190 1.'2' l . nl 081 90 1 . 592 h l19 08890 
.9 

1.507 1.290 091U 1 .0241 . 10709-IU 1 . 592 1.270 09167 

l on7 1. 1200944' 1 . 585 l . lh 09""" 5 loU7 1.)0109 40\0 5 
1 .'10 101OS 0972) 1.579 1.414 09721 loUt 1.41409723 

.'10 J." 0 ' .. ? ·m ,·m om~ ! , . 0 ' ! .. ~~ 0 ... ' LO 
0 2 0 2 0 2 

Cp Cp Cp 

( d) (1,== 4° , (e) (1,== 8°. ( f) (1,== 12°. 

Figure 29·- Continued. f-' 
f-' 
\0 



L 

Cp,l xlO'-I 
~w 0 Upper surface 

. 701 to 0 

~~ ~ 
1 . 261 . 591 00556 1 . 8 0 ) 

1. )9 5 . 500 00a n 1 . 8 U . 325008l) 

1 . 550 . ,.. 0 1111 1 . 923 . 292 01111 

1 . 959 . 250 011 89 2 . 210 . 179 OU89 

~, ..... I n I I • OI' 30"10 I I • I 1-----1 

1 . 590 . 53,) 02500 

1 , .a6 . 649030 56 

1 . )34 . 7 2 2 03 61 1 

1 . 164 . 816 0 4'4' 

1 . 06) . e89 052 78 

1 . 4 89 . 935 06112 

, 981 0 b667 

1 . 5)2 . 996 07014 

1 . 5)8 . 0 1'362 

t:n* :996 2H8t 
\ : ~~) t:&tt olt~g 
1.5" 1. 012 0805t. 

1 . SH 1 . 10) 0 8 ]).10 

1.581 1, 1)6 0&612 

1 . 590 1 . 170 08190 

l oSH 1 . 20 9 0 9167 

1 . '5" 1.24, 09 " 5 

1 . 5]8 1. ))1 0972) 

~~UU
o 2 

Cp 

( g) a,::::: 16°. 

l . 8n , 435 0 2500 

l . ns . 5)70)0 5 6 

1 . 63 9 , 608 03 611 

1 . 475 . 712 0 • •• , 

1 . 23 4 . 793 05218 

I . " . . no 06112 

1 . 57 •• 909 Ob66 7 

I . ,,,, .Ofl 6 07084 

!:m : .. ,ilm 
l:m 1:88j ill): 
1 .60 1 I . Oll 080" 

1 . 5921 . 05 201S) H 

1. 589 It.O'H 08U 2 

1 . 5"5 1. 1)6 08190 

1 . 592 1,117 0 9167 

l . ,e. 1. 2:)7 09U~ 

l.~n l . ))~ 0972) 

, ~:.m...wu-
3 0 

Figure 29 .- Continued . 

2 3 4 
Cp 

( h ) a,::::: 20° . 

2 

3 

.4 

Yew 

6 

1 

8 

9 

1.0 

f-J 
I\) 
o 

!2: 
f) 
:x> 

~ 
t-t 
\Jl 
CD 
tJj 
0 
\Jl 



NACA RM L58B05 121 

0 u pper sur f ace 
~ 1:'w 

Lower surface 
Cp,u Cp,{ x/04 0 

~ :m :m g8f~~ Po 0 
0 

3 .173 . 156 00278 0 0 
3 . 203 . 197 00417 0 0 

o 

3 . 209 . 22 4 0 0556 0 0 

2 .985 , 221 00833 0 

2.5 0 4 . 20 3 0 1111 0 .I 

2 . 207 . 180 01389 0 0 

2 

1.844 . 351 0 2 500 0 0 

1 . 830 . 442 0305 6 c 0 3 

1 . 791 . 5 2 4 0 3611 0 

4 

1 . 715 . 6 2 5 0 4445 0 0 

1 . 535 .70 4 05278 0 0 

1 . 679 .781 06112 0 0 6 

1.691 ,843 Obb67 0 0 

1 . 700 .863 07084 0 0 1 

1 . 703 . 073b2 0 
1 . 72. . 07456 0 
1 . 70 3 .875 07501 0 0 

l :m :m 8~m 0 0 
0 0 

1 . 7 09 . 966 08056 0 0 8 
1 . 691t 1.00 8 08334 0 

1 . 688 1 . 046 08612 0 0 

1 .6 76 1 . 090 08890 0 0 
9 

1 . 656 1 , 146 09 167 0 0 

1 . 618 1 . 202 09445 0 0 

1,59" 1 , 299 0972) 0 0 

t · 57O l ' ~H 09~H 0 0 

10 
o / 3 4 

Figure 29 .- Concluded . 



CP,"_~pJ ~~. 
. ii9 1; '12 001-~9 
:8li l:iH ssli 
. 140' 1 . 826005,. 

. 305 1 . 132 OOn) 

. 491 1 . 829 01111 

. an 1. 1", 01119 

D 
D 
D 
D 

I I ~w 
Cp,"~~/O' 

:U1' H!~l 88111 1 
0 

. 136 l . a ~ . GG Ul 

. 225 l . no 005 56 

" Oli' 1 • • ,0 008)) 

. 6011 . no OWl 

. 991 1. n) oun 

o upper svrfoce 

o Lower svrfoce 

D 
o 
o 
o 

C
p," I cp.l ~JJ. 
;m I:m ~ml'· 
ouo l oU' 00 .\011 

. n1 1 " 32 OO~~/o 

. ~2 .\o 1 . 1.\01 ooln 

. 1~ I I . I ~O 01111 

101 78 1 . 1S) Olln 

~4-i .... SJ OI'i"1i I g i l OCt J,UI al';' I I I I ];U , too Otctt l 

. 85) 1 . 85) 02500 

t e2' 1 . 862 0)056 

. 80S 1 . 868 01011 

. , .5 1.1800" "'" 

. ,,,. I . U) 05278 

• • 82 1 . 186 06112 

. US 1 . 88'11 06667 

. 6,8 1 . 889 010a. 

:in ; 80 8HH 
1 . 25' I.lu 87640 
1 • • 88 1087' 07178 

1 . 74' 1, 165 08056 

1 . 157 1 , '5) OIU)' 

1 , 75T \0,., OIUZ 

1 . 169 1 . 11H 01190 

1 . 11~ I . UO 091b1 

o 
o 
o 

0 
0 

0 

. 930 l . au 02500 

. 882 10,41' 0)056 

. 815 1 . 168 O)t.ll 

, 710 109U 0 """ 

. 660 1 . 921 05211 

0. 91 !taH 0611 2 

,'51 1 , 130 0666 1 

.66 1 1 . 7ee 070h 

on62 
. 9 ••• 01 . '6 
• 9)8 1. '135 oHOI 

I : fg ~ I :tn sn;i 
1 , 6e." 1. 1164 01056 

1 . 65 8 1 ,,,40 08"" 

1 .6 ,8 1 . 60. 086 12 

1 . 6641 , 58708890 

1 .,.7 1 . 515 09 16 7 

1 .670 I .! 

o . . D 
D 
D 

. 993 1 . 91, 02~OO 

. 93 /0 1 .96 2 OlO!! " 

•• n 1 . 91>8 036 11 

.'J~) 1 . ln a u,.\o!! 

. 61 2 1 . /01.\0 0!!278 

. !09 I •. U~ 06112 

. 4691 . )1!1 06661 

. 66 3 1 . 101 0101' 

:!i! ,:". mn 
I:HI I:Ub g~~ji 
l o!!O I . HZ OaO!6 

1 . !!~l 1 . 2)8 0,'14 

1 . ~!I' l . u. 011612 

1 . !!9 1 . 26 0 01'90 

1 . ' 6 3 I. U 7 09161 

UI091U D 0 1. ~.9 1 . '9909121 1 .6871 . 4 

0 

.I 

2 

r 
4 

'Yew 

6 

? 

.~ I W I I 
0 

• D 
DO 

8 

9 

...lillU:l 

," " .. , I r 0 I "". "'" ..... 
!!! 9!B8ioD 

0 l'UW~!lSi I . +-=---1 10 
2 o 230 

Cp Cp 

( a ) a. = - 8° . ( b) 0.= _4°. ( c ) a. 

Figure 30. - Chordwise pressure distribution over model . ON = 30°; Of = 0°; 

spoiler hinged at 0.70c; tabulated data of points plotted to l eft 

2 

Cp 

0°. 

full-span outboard 

of plot. 

f-' 
I\) 
I\) 

!2:: 
f) 
;t=-

~ 
t-i 
VI 
CO 
IJj 
0 
VI 



~ 
0 Upper surface f) 1 I ~w Cp,u I cp,/ 1 

~w 
cp,u l Cp,J~4 Cp,u Cp,l xiO ' xiO' 0 Lower sur face ;r::. 

m: ::lll ijiP 0 

0 

il111!!!l Hm 0 

~ :m iiiii ~li: 
0 0 0 ~ 0 

0 0 
0 0 

0 
0 

0 ,,,I I, .. , • , 0 0 . b8" I , S ) 00 4 11 , . 984 • ,. .19 0 

. 510 1 . 5'7 00"6 0 0 • 792 1,2 1>8 00"" 0 0 1 . 09 • . 786 00556 0 0 t"-i . 146 t . 60 b 00,,, 0 0 1 . 0 27 1 . 271 ooa)) 0 < 1 . 320 , 6 ) 400133 0 0 \Jl 
, "8') 1.62ft 0 1111 0 1 . 280 I . U, 0111 1 0 1. "9 .'2 7 Ollll 0 0 OJ 

td 
1 . "ao 1 . 6111 0 1189 0 1 . '52 I . US 0 1189 0 0 2 . 210 • • , . OU89 0 0 

\Jl 

2 

1 , 112 1,6 42 02 500 I I 0 I 0 1 . 2 8 0 1 .1 15 0 2 500 1,420 . 6 11 onoo 

o 1 
1 1 1,3 .. ,,' " ' .0" '"'' I J r- I 

1 015 0 , 981 0)0 56 1 . 250 . '41 0 )0 56 

. 9U I , ." 0 1611 1 . 0411 . 11) Gl Ut 1,128 ,8ll' OUll 

. 11$1 1.240 044., 1 o I .. " , .... I 
1 

o 1 ... ·_ · .... 1 I -I I I I I' 
.n. . .. , '327' / 

/ 

00/ 
I I I 

'lew 
. 71) 1 ,1 20 05218 I I 0 ,.., ,,. , 9'19 OU7I 

.6 . 56 0 1 . 099 0 61 12 . '99 1. 0 4' 0611 2 ,6,0 1 . 009 06112 

.,n 1 . 114 06bbl . HI 1. 0 'U, 06667 . U2 1. 051 06667_

1 I I I I I 11 . Us 1. 121 01 0 84 . 1)5 1. 10 2 010'. . 110 ltOST 01084 

.908 • 0 1)6 2 0 :W ,:," um . 98.. 0 7)6 2 

I -h o 
:;u 1:1' 1 ~Hgo 0 

0 ':m ,:, 1 imi l l : ~U l : H~ ~Hg 
0 0 

0 l : U~ l:n! g~~~~ 00 !:l!ll:!h m o 0 0 

1 . ~4 ) 10 110 0.05& I . ~)o hllS OlOS& 1 .'99 1, U' OlOSo 8 
1 . 5'" 1. 20 " 0.))" I . S42 I . lla 01)'" z.J18 IIU 2 O.JH 

1 . s , ,, 1. 2)7 0'0 12 1 . S4 ~ 1. 211 08612 10511 111'12 0.612 

1 . ~5~ 1. 26' 0 8190 1 . 5&0 I . ZS0 oano 1.)21 1. 222 0'8'10 1.9 
I . SSS 1. 212 09h7 1 . 560 1. 216 09)07 1. '24 J. Z49 Ofl67 

l o ~55 1. 111 09' '' 5 1 . 566 10119 09u~ 1. 5" 10292 09u5 
loSS' 1. )'19 09721 1 . 575 1.'°(0972) 1 . 554 1t)96 09723 

l oHO I oU'} OUbZ , '" · mO ... l ,,.7 I.m mH 1.0 
0 2 0 2 0 2 3 

Cp Cp 
Cp 

( d) 0.= 4°. ( e ) 0. = 8° . (f) 0. = 12° . 

Figure 30. - Continued. f-' 
[\) 
\..N 



l 24 NACA RM L58B05 

0 Upper surfoce 

Cp,· I CpJ~ (] Lower su rfa ce Cp,. I cp,l~~ 
0 I:m :!!I §§m : ' I :~~ :l!8 88m Q 

Q 
. 

1:!1l :!l2SSH! Q . 
l e203 , lS2 00411 Q . 
1 . 2" • 6150055. 1 • • 15 . ", 00556 

1 . '15 . 555 OOnl 1 . 631 • • ,0 001'" 

h7. 0 . U l01 11 1 1 . 855 . 360 01111 .I 

2 . 3 82 ,ll 5 01119 2 • • ,. . HO 01)89 

.2 

1 . 5:U . ,9Il10 02!!100 1 •• 4. . 52302500 

l . l l ) , 6 97 0)05' 1 . 538 . 6 2303056 3 

1. 228 .no 0) 110 11 . 6'15 0)611 

i---- 4 

1 .• 05' • • 5. 0 • • ·. ' 1 . 2. ' 2 . 1'11 0" ' 5 

.yew 
. 'lIe) _'Ill 05271 1.0 61 . 8 •• 052U 

. 973 0 6112 .9., . 9a 06112 6 

. 761 h 02 1 0 6661 . e l 1 . 9790b"' 

. 8 52 1 . 0 31 07084 . 922 . 919 07011 4 1 

I:n~ 1 : 040 8l~t . t:8;g 8Utl 
~ . . !:nllim§!llt t:H~ 1 : 6~~ g~~;~ Q 

Q 

1 , 5.3 1 , 118 08056 1 .. 5,0 11 061 OIOSt. 8 

1 . 5521 . 1400.114 1 . !!!1l 1. 09. 08314 

1 .55' ] , 1110 4 0114.1 2 .r 1 . 511' 1 1 121 08'12 

1.'.4 I . Z00 08890 1 . 517 hat. 08890 
9 

l . ~l h2'0 09167 1 , 5 8 10 1 , 209 09U.l 

1 . 5'5 !f211209 ... 5 1 , 559 l oUt 09 U !i 

I.So. I . :UI 09123 1 . SU 1 , 369 09723 

. • ) 64 ,m mOl I . m , m 9UU W 
0 2 3 0 2 3 

Cp Cp 

( g ) ex. = 14° . ( h) ex. = l 6° . 

Figure 30 .- Continued . 



0 Upper surface 

cp,u1 cJ,Jo. 0 Lower surface Cp,u I cp" i };. 
r:m :m~m 0 

0 ''j'' , 001 881" i o ll •• 2.0\2 °827' 0 1:,U m. oo,lj 1- DO . "'''7 .279 0 41 0 

2 . 186 . )03 OOS:i6 1 . ZSS . 22) 005 56 
2 .23 8 . 285 008)3 3 . 047 . 22 0 00 833 

:2': 
;J:> 
n 
;J:> 

0 

1

0 ~ o~ 

t"-l 
\..Jl 

2 • •• ' .2 51 Oillt 2 . 575 . 20501Ul OJ 
3 .140 . U6 CllS9 2 . 290 . 187UU89 

b:J 
0 
\..Jl 

2 

1074' . 412 02500 1.88) . 3104 02500 

1 . 505 . 506 0]0 56 lo a H • .u8 OlOSt. :3 

1 . ) 4' .58 " O] bll 1 . 805 . 511 03611 

4 

1 , 184 . 49 ~ 0 1044' 1. n o . 6 2 1 0"4" 

"'Ie ... 
1 . 093 . 1M1 052 78 1 . 713 . b92 OH18 

1 . 0 61 . 8 2 1 OU12 1 , 660 . 16 300112 6 

1 , 105 .8a'" 06661 1.598 .829 06667 

1 . 0 96 .905 0708" I.'" .846 0 70811 .7 
1 . 118 07)62 l:l!l : ... 81m t:u: :908 g~:6t 
t:m :m8!l1i 1.'19 .'US 01h O 

I.SS0 .921 071 78 

0 
I 

Dg I 0 
0 

1 . 511 1 . 008 OBeSb 1 . 639 . 9 ·U 080S6 8 
1 . 529 1. 0J9 08 334 1 . 663 . 980 0833 . 

l. !ln t . 069 08612 1 .1 05 1.0Z4 08b12 

1 . 5411.11708890 1 .134 1 . 066 08890 
.9 

l oSS) 1 .16 0 09 161 1.102 hl0S 09l.b1 

1.5531.2140944" 1.618 l oU2 094.S 
I . S47 10)23 09'723 I.S92 1 . 211 09 72) 

I, .m ,·m 9,.u 1 . SS3 1.1,16 09 BH 
1.0 

0 2 :3 4 0 2 :3 4 
Cp Cp 

( i) 0.= 20°. ( j) a. = 24°. 

Figure 30.- Concluded. f-' 
f\) 
\..Jl 



l_ 

o Upper surface 

~'" 
xlO" 

• 1 . 792 0 
. 01' 1 , 1/19 00119 
. 131 1 , 104 00218 
, 26' 1 . 101 00 411 

. 1~9 l o1t1e 00556 . 241 1 . 711 oon. . ,., I . au 00556 

, ])0 1 . 111 001)] . "]2 1 . 171 008n . 517 1 , 128 008)) 

. 522 1 . 783 01111 0'4' 1, 110 01111 . 791 1 . 131 01111 

. (1840 l , llb 01)89 1.0.' 1 , 79201)89 l o U'" 1 . 1310 oua9 

~791G19i l g 1 1 011 ' 700101$" , In 1 1 2QllUo2919 u l g 1. 2 

. 90S 1 . 100 OBOO , 972 1 , 792 ouoe 1 . 071 l . au 02500 

I . 89. 1 . 10] 03056 I 0 I a I , n1 1 . 104 0)0,. 1 01 a I 1 . 02. 1 . 92t> 0105.1 10 01·3 
. 111 l oin 0)611 . '20 \ .au. OlUl 

. 1'" 1 . 12 /0 ou .• , . 111' h 8H 0 .. .. ' 

, a4) 1 . 821 0'271 . ,.0 1 . 116' 05218 

1 . 190 1 . 12 4 011111 1 0 1 0 1 . 113 1 . 121 0 611 21 0 I 

. 1311 . 1II10b6 bl 1 . 110 06661 

I . 6611 1 . 121 01014 I I 0 0 I . 65 2 1 . 1·U 01084 I I 0 

:tll : 8ml 
• 569 1 . 812 01501 

: ~!~ 1::U g~Hg · · · 
. . . 611 . 01362 

. 599 . OH56 

:lUI :m 8m! 
. 541 1 .663 01118 

. 491 I . UI 080511 . 494 1 . 63' OIO)b 

. 411b 1 . 11208]" , 410 1 . 1110 083 34 

. UI 1 . 803 08bl2 . 4" 10583 08 b 12 

o . . 
o . 0 

0 
0 

, qat. l . 'n] 0]6\\ 

. 'n" l . ns 0 ..... 5 

. 879 1 ,6 33 05278 

. v _ _ • • _~ 

. 73] t . nl 06661 

---~ 

. 6 04 , 01., 

. SI6 1 , 2Io1 0 u ot 
•• ,0 . 0".' I 
: ~~I l:n: 8H;g 
. _~ •• _. )1 0805t. 

. ... 91 1 . 2" 01)' " 

, .'5 1 . 270 0161Z 

. 445 1. 806 01890 . 4111 1 . 563 08190 . 4" 1. 3 ,,' OU90 

, o2~ 1 . 800 o'nb1 .tol1 l , ')4 09\61 

1 . 08 4 1.533 09 44 5 

1.315 1 . 580 09723 

l : i:~ l : *g~ y98 1 . 601 1 . 451 0986 2 

o 2 0 2 
Cp Cp 

( a) ex, _8° . (b) ex, = -4°. 

ot.41 t . lll 09167 

1.11" 1.)77 09 .. 5 

1,'" 1, Ul 09723 

)~w:m.+ 

0 

+---1 4 

~w 

IJ 

Cp 

(c) ex, = 0° . 

Figure 31.- Chordwise pressure distribution over model . ON = 30°; Of = 0°; full-span outboard 

spoiler hinged at 0 . 90c; tabulated data of points plotted to l eft of plot. 

f-' 
f\) 
0\ 

~ 

f; 
:t> 

~ 
t-t 
\Jl 

& 
o 
\Jl 



~-

. 552 1 . 57" 0055& 

. 182 1 . 511 oOln 

o Upper surface 1-i:tw\ 
cp ," _ Cp,{ x/Of 

-:,mmsl:=lii-4tffl\I+----1
I
-:-. --r---. '>t-I ---;--1---------11 0 

. 9'8 1 000 4 2 I 
1 . 069 . 872 00 .11 

" 4.1 1 . 267 005510 1 , 189 , 183 005'. 

,-OU 1.210 0013) . 11039 008)) 

11 . 032 l.~" 01111 I /0 I 0 I I. HO 1.27) 01111 I co l I 1. 693 . 511 01111 I I a 1.1 
1 . 5'" 1 . 593 Olln 1 . 92 " 1 , 2710 01119 2.J65 • • 15 Oll19 

+---o?4>-l.~. I I . I I •. ...-.." OJ' I I I .• ' ' ••• '" I [2 

1 , 211 1 , 614 OHOO 1 . 177 I.U3 once 1 . ,., ' . '0 02500 

/1 0143 1 . 561 030'" I to-- /0 I 1 . 2,,, h OIl ' 0)05' I I 0 0 -/ • 1 1 . )91 . HoO 03050 I .... I ~3 

1 . 080 1 . U7 03/0 11 1 , ln . 911 0)611 1 . 211 . 1080Ull 

r-~~----_+---r--~---+_--~----~--_+--~--4_--+_--~~1 4 

1 . 00) 1 , 212 0 4 "" 1 . 080 t UT OU.4' 1 , 101 . ' 0004'" 

~w 
. 928 1 . 101 05211 . 979 , 912 052'H1 1 . 05 • • 971 05278 

I . 136 1 . 098 CUll I 0 I D I 0811 ,912 OUIZ I 0; I .• 28 1 . 0 14 061 12 I .... L /.6 

. 7(.1 1 . 122 O."U 1. 0-'00.Ul . n9 1 . 06 9 0.667 

. 6'n 1 . 131 010.... . l U. 1 . 101070'" .'5' 1 . 063 0708. .7 

mi I;m mu 
.'91 1.112 0111'8 · · · 

. . 
D 

D 
D 

:tZt : SH62 

::;t l :lg 8idl 
. U-' I.ln 01118 

. 
o . 
o 

o 
D 

D . : ~H l:l!j &Hii ::u I: gh~8 
D 

D 
o 

. 561 10206 0805. .6110 1 . 152 080511 .8 

. 5.0 1 . 215 OUll ,11. 5 1 , t80 OU) • 

• 5]1 1 . 25. OUU . 518102'-208. 12 . n9 I . U) 081112 

. ~2. J . 286 0".'0 1 . 5., ' . 282 0 .. 90 1 10 a I I .n) 1 . 25) oeno I I 0 I 0 I 1.9 

. 6e. I . Ul 09161 .1 U 1. 11. 091t.1 . 11) 1.)0 5 091117 

1.11. I .... ' 0 .... ' ,0 I ... , .... , , , . 
1 . ) •• 1.-. .. 0912) 1,-'500972) 

~f-m3i ·!tWX!!! 10 
2 0 2 2 3 o 

Cp Cp Cp 

( d) a. = 4° . (e) a. = 8°. ( f) a. = 12°. 

Figure 31 .- Continued. 

~ ;p 
() 
;p 

~ 
t-"i 
Vl 
():) 
t:d o 
Vl 

I--' 
II) 

---.J 



l 

o Upper surface 

1o10b 1 . )0\ 

1. 876 •• 3to ooal) 2 . 2~) 

2 . 129 . 3" 1 01111 

2 . e H . 21601389 

1, 782 • "Ot. 02500 

. 6 0 6 0)056 

I . U l . 6 8 5 036 11 

1 . 21 0 " T80 04 "'.5 

1 0110 2 . 856 0 5278 

1 . 0 11 . 9 11 06 112 

. 950 . 972 06 bb 7 

.978 0708" 

:n~ :98 .. nUt 
:Ui 1:8!' gH~g 
. 798 1 . 069 08056 

. 7 74 1 , 103 OBlH 

. 755 1 . 13b 086 12 

. 128 It lB 5 08890 

. 856 1. 231 0916 7 

1 . 255 I . l'U 09 u 5 

1 . Io S3 1 • • 32 0972) 

.t?i! ! . ~~~ 97ft l 

o 

o 2 
Cp 

( g) ex, = 16°. 

2 . 508 . 273 0 1111 

3 . 2 32 . 1830 1)89 

1 . 908 ... 210HOO 

1 . 691 . 505 0)05 1> 

1 . 5"1 . n'? Ol to n 

1 , 1 85 0676 0 U" 5 

1 . 2 to 8 . 763 05 218 

1.160 . 820 Ob11 2 

1 . 091 . eel 06667 

1 , 0 6 ) 

t:81~ 
1:8U 
1. 009 

. 898 0 70'" 

• 073b2 
• 0'''5" :UI gn2! 
. 979 07118 

. 9 97 1 . 006 080 56 

. 9911.036 083" 

1 , 00 9 1.085 oaU 2 

1 . 006 1.130 081 90 

1 . 0 6 0 I , UI4 0 91110 1 

1 . 3 49 1 . 247 09 1104 5 

1 . 51 " 1. )7 0 09 H l 

l!ta I · " } O'''H 

3 0 

Figure 31. - Continued. 

2 3 
Cp 

(h) a. = 20°. 

00 0 

.2 

3 

f/ 

~w 

.6 

1 

8 

9 

10 
4 

f-' 
I\.) 
(Xl 

2: 
f) 
;J:> 

~ 
t-' 
V1 

& 
0 
V1 



7J NACA RM L58B05 

~ 1;", 

Cp,u Cp,l xlO4 

r~:m : g2~ ggm 0 
3 , 209 016 3 00278 0 
3 , 239 . 201 00417 0 

3.245 .228 00556 0 

30058 . 225 00833 0 

2.& 00 . 210 01111 0 

2 . 269 .171 01389 0 

1.86 1 .352 02500 0 

1.813 .444 03056 0 

1.775 .52 1 03611 

1 .7 36 .621 04445 0 

1 . 707 .701 05278 0 

1.668 .763 0611 2 0 

1.630 ,8 31 0666 7 

. 615 .849 07084 

1 . 597 . 073 6 2 

I:W : 86 1 gmt 
1.582 .9 2 3 07640 
1. 574 .926 07778 

1 . 565 .941 08056 

1 . 5 .. 4 ,979 08334 

. 526 1 . 0 29 08612 

, 488 1 . 074 08890 

1 . 45 2 1 . 121 09167 

1.440 1.16 5 09 44 5 

1 . 473 10278 09723 

II ! ~B9 I! ~fq 9~AR~ 

o 

o Upper surface 

0 Lower su r face 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 0 

0 
0 

0 0 
0 0 

0 0 

0 0 

0 

0 0 

0 

0 0 

0 0 

0 0 

0 

/ 

Figure 31 .- Concluded . 

0 
0 
0 

0 

0 

0 

3 

o 

/ 

2 

3 

.4 

6 

T 

B 

9 

1.0 
4 

129 



. 12. 1 " ~9 00~~6 

. 278 1 . 8~~ 001l] 

---::-----j---t--- --. , , , , 
0198 1, '15 00~~6 

. ]71 1 . 8 8 1 ooan 

o 

o 

Upper surface 

Lower surface 

. lI!! 1 . 891 0 0!!!i6 

._n 1090 . 008" 

r--g 10 

~ 

I ._!il 1 " H 01111 I 01 0 I . !!60 I . n!! 01111 I 10 0 I . 687 1 . 9 20 0 1111 I I ... - I I j 
. 790 1 . '68 OUI9 . 9)5 1087 2 013.9 1 . 0 961 . 917 OU'9 

~.'11 019" I CI I 935 I 8-" 019 S 1 01 CI I 1 0)0 1 938 OlO'!i I oj 1.2 
. 781 l • • n 0 2!i00 . 8!!1 1 . 88. 02!!0 0 . 90~ 1 . 911 02~OO 

I . 748 1 . 192 OlO!!6 I 0 I . 791 1 . 90 2 0]05 10 I 0 I 0 I . 8]6 2 . 029 0] 0 ~6 I ... I l.. 1.3 

. 697 1. 892 0]611 . 731 l . 'n ", 0]0 1\ . 1bO loon OlU 1 

-I--- I l----j " 
. 606 1 , 198 O_ u5 . 1:120 1 . 96 2 o .u!! . 6 24 1. 9!!9 o" ... !! 

Yew 
. .... 4 1 . 90 . 0!i27a ' ''61 1 , 968 05027' ."72 l , n6 050278 

. lU 1 . 91006112 • • U 1. 920 Ob 11 2 .6 

._19 1. 9lb 0066 7 . u o I . n~ 061:167 . 41:11:1 l o. ]!! 06 1:11:17 

'''1:1 2 1 . 910 070"" '''1:17 I . U!! 070.. . .81 1 .]6 6 070BII. L? 
::H : gHtl 

I :!H i:iit ~H~g 
o 
o 
o 

. 797 • 
• • , 0 . OH!! I:I 

l:Uf tHU gH~g 
o 

o 
o ;!U ,;'" m~i 10878 1.287 07 1:1.0 

1 . 29] 1 0 ] 0 2 07718 

o 
o 
o 

1 . 111 1088t. oaO~6 1 . ~" 1 1,281 08056 .B 
1 . 795 108n Oil "" 1 . 5"" 1 . 26908]3" 

1.795 1 . n" 08612 

1. . 80, 1. . 8]7 09167 

1 . H7 l . a22 09 ""5 

1 . 717 1 .76509723 

1 .6 ao 1.li0ii0081:112 

1 .1:1 8]1 .1:1 150<;1167 

) . 50"7 1 . 215 oa U 2 

1 , 50 .7 1 . 287 08890 9 
1 . 5 .. 7 1 . ]1" 09161 

Li.:tlLl:ill !!BSl I I ~'=-' -I....;.;.;.M-+:w.-..... i-!-----+----+---++=--.:-I~~;L4...~i_!__-_+_-__I_-___<4_-=---_I--l____I 
o 2 0 2 0 2 

Cp Cp Cp 

( a ) 0.,== _8° . ( b) a, == -4° . ( c ) a, == 0° . 

Figure 32 .- Chordwise pressure distribution over model . ON == 30°; Of == 0° ; f ull - span outboard 

spoiler hinged at 0.90c ( reversed mounted) ; tabulated data of points pl otted to left of 
plot . 

f--J 
\..N o 

2: 
f; 
:t> 

~ 
~ 
\Jl 
OJ 
tJ:j 
o 
\Jl 



[ 

2: 
0 Uppn surface ;;> 

cp,UIcp, ,\x~ Cp,".1 Cp,. I X~4 Cpp I Cp" IxJo4 
n 

0 Lower sur face » 

~m ", .. nm 0 m~ t:nf ~~!!! 0 0 :m I:m ~~m 0 0 0 ~ 
:!i' I:m ~81 i 0 0 0 0 0 

0 0 
0 "'" 0 0 ::11 l:li! 88m 0 

• 8 t obbO 0 101 0 0 0 0 . 176 . 93S OOUl 00 

. 41 2 l ob7, GOSSe. 0 0 . 11 .. 1 . 311 00556 0 0 , 989 . 828 OOS~b 0 t-i 
, 680 1, 611 008)) 0 0 , 960 1 . )71 ooa)] 0 0 } 019 2 , 110 78 oOln 0 0 \)l 

. 9021 . &96 0 1111 0 0 1 . l01 10]14 01111 o 0 1 . ... '" 
co 

. 60 1 01111 0 0 ttl 
. 37 1 l oUD 0 1389 , 0 0 1 . 7,. 10)56 01189 0 2 . 005 . !l to ' 01)89 0 0 

\)l 

, .... 2 

1 . 032 l . 720 OHao I 10 1.116 Jollb 02,o0 I I 1 , 32 7 . 64" Olsoa 0 0 

. 932 1,06. 0)0'" 

01 
10 0 

1 . 0 " 2 1 . 061 0)05' 

I .J 1 ,174 . 7Sl 0)0" n 3 

. 821 t.", 0)611 . 920 . 9' " 03 611 1 . 0)" . 822 0111011 

t-I- -- 4 

, 6b8 1. 32) 0"'" I I 0 I . 122 , 939 0444 ' I J . Sbl , 91 10414 '" 

~"" 
. 501 1, 191 05271 I I . ' 73 1 . 006 0'278 I 10 . 738 . 980 0'218 

. Ito '3 1 . 1", Ob1l2 I I 0 . 5" 1t057 OU1 2 . 10' 1. 007 0611 2 6 

. 520 1 , l b l Ob667 . 600 10112 0 6667 . 16' 1. 070 Obb., 

I I I 17 
. '20 1. 164 070810 .no loin 0701!14 . 637 1. 01) 0 70'4 

.e09 . fltJ2 0 :UJ : gn~~ 0 
0 :m 8ml 0 

0 . 8h . 14~h 0 

,:ft8 1:161 I!_o 0 0 ~ 9112 1 ~ HO 07"Ol 0 0 . 932 1: 079 onol o , 
00 I:m 1:!Il 81m OD 1:H1 l:Ut g~Ha 0 

1 . 311 1 . 20, 01 18 o 0 o 0 0 , 
I . S28 1 . 211 oaOSh I . S39 1 . 20 1 oaOSb 1. 4881 .1 noaOSb 8 
1 . H) 1 . 2Jb Oa))4 1 . 5hO 1.215 Oa3)4 1.50) 10111 08134 

1 . 540 1 . 21~ ) oa U 2 1. 50' I . Ue. oa6 12 1 . 509 1. 192 OUi2 

1 . 5S5 1. 281 oa890 I . "" 1. 271 0.u90 1 . 'ZI I . ZJ1 0" 90 1· 9 
1. "55 1 . 321 09 1'" 1 . 5 as 10120 09 h l I . S24 I .U' 09 167 

1.546 1. 1S) 09 " 5 1 . 5e5 1 . )59 09" 5 1 , "271 . 29409US 

1 . 54111 1 . 416 09721 I . S82 1 . 4'5 0912) 1 . 51 0 1 . )96 0972 3 

~;; 0986 1'18Ll!1Il mu . " ,'>1, 1m I I I .0 10 
1 10 

0 2 0 2 0 2 3 
Cp Cp Cp 

( d) a 4°. (e) a 8°. (f) a:::: 12° .. 

Figure 32 .- Continued. I--' 
\>J 
I--' 



• !~! OO!! /o 

1 . 481 .489 008)) 

1 . 643 . 31! 01111 

2 . 0! ... . 240 01389 

1 . 130 . 5)102!00 

1 . 589 . 6)) 0305/0 

1 . 4!1 . 111 OJUI 

1 . 2,0 . 195 0u,,45 

1 , 151 . 81005218 

1 . 091 . 91406112 

1 . 091 . 980 066 .. 1 

.902 . 911 0108. 

nm lim 81m 
1 . )). h040 87118 

1 • • 12 1 . 055 01056 

1.49 .. 1 . 082 01 3]100 

1 , 511 1.10 9 086 12 

1 . 529 1 . 154 01890 

1. 541 1. 187 091 67 

1 . 5291.23209"",,5 

1 . !29 1 . 331 09123 

I , H3 hlt! 09862 

o 

( g ) 

o Upper Stir face 

o 0 

o • 
o 

a. 

2 
Cp 

16° . 

3 

1 . 881 . )22 00!5/o 

1 . 896 . )1) 008)) 

2 . 000 . 289 01111 

2 . )94 . 110 01389 

1 . 182 . 414 02!00 

1 . 699 . !22 03056 

1 . 598 . 58703611 

1 . 4H . 6 8904u,,5 

1 . '391 . 16 .. 05218 

1 . 380 . 129 06 11 2 

1 . J03 . 882 0 ...... 1 

1. 103 , 8970108' 

!l:Hi 
. 338 

1,·46 

• 013 .. 2 : ... mal ::n g~H~ 
1 . '71 , 990 080'" 

1 . .. 13 1 . 025 0133 ' 

1 . 6 30 1 . 0!2 086 12 

1 .633 1 . 09 ' 01890 

1 . 616 1 . 13/0 091 67 

1 . 5'" 1 . 119 09 ." 

10556 1 . 281 091H 

. ~2' l . ll~ onu 
o 

o 
o 
o 

Figure 32 .- Continued . 

2 

3 

4 

~w 

6 

7 

8 

9 

1.0 
2 3 4 5 

Cp 

( h) a. =: 20° . 

I-' 
\..N 
I\) 

~ 
~ 

~ 
t-i 

\..J1 
en 
tJ:j 
0 

\..J1 



8J NACA HM L58B05 

~w 
CP,IJ Cp,l X/04 

3 . 047 . 000 Q~Ob9 
~ :m :m 88m a 

c 
3 . 09 4 ol 9 b 00417 c 

3 . 09 4 . 214 0055b C 

2 . Bb O . 220 00B 33 c 

2 . 45 9 . 196 01111 c 

2 . 168 . 16 9 01389 c 

.~ 

1 . 820 . 3 50 02 500 c 

1 . 80B . 442 0305 b c 

1 . 797 . 511 03bll 

1 . 743 . b2 1 044 45 c 

1 .6 87 . 70 1 05278 

1 . 642 , 778 0611 2 

1 . 559 . B31 Obbb7 

1 . 431 . 855 070B 4 

i:m . ~73f . 74b 
1 . 3 4 5 . 873 7501 
1 . 461 . 935 07 b40 
1 . 532 . 929 077 78 

1 . 6 01 . 9b5 080 5b 

1 . 63 3 . 998 0833 4 

1 . 66 9 1 . 039 08b12 

1 . 675 1 . 08 7 08890 

1 . 666 1 , 1 3 4 09 1b 7 

1 . 61 2 1 . 1 91 09445 

1 . 595 1 . 292 09 723 

1 . 568 1 , 348 098 b 2 

o 

NACA - Langley Fie ld, Va . 

0 Upper surfoce 

0 Lower sur face 

0 

0 

0 

0 

0 

0 

c 0 

c 0 

c 0 

c 0 

0 
0 

0 0 
c 0 
c 0 

c 0 

0 

c 0 

c 0 

c 0 

c 0 

c 0 

c 0 

/ 

Figure 32 .- Concl uded . 

0 
0 
0 

0 

0 

0 

3 

o 

/ 

2 

3 

4 

6 

7 

8 

9 

I .0 
4 

133 


