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EFFECTS OF WING TRAILING-EDGE TRUNCATION 

ON AERODYNAMIC CHARACTERISTICS OF AN 

NASA SUPERCRITICAL-WING RESEARCH 

AIRPLANE MODEL * 

By Dennis W. Bartlett and Charles D. Harris 
Langley Research Center 

SUMMARY 

An investigation has been conducted in the Langley 8-foot transonic pressure tun­
nel at Mach numbers from 0.80 to 1.00 to determine the effects of wing trailing-edge 

truncation on the aerodynamic characteristics of a 0.0625-scale model of an NASA 
supercritical-wing research airplane. 

The results of this investigation indicate that truncations to the wing trailing edge 
reduce the aft camber of the wing resulting in losses in lift and positive pitching-moment 
shifts. The drag polars are also altered such that the minimum drag is reduced but the 
drag at higher lift coefficients is increased; however, at the higher Mach numbers 
(M = 0.96 to 1.00) the drag is essentially unchanged in the region of the design lift coef­
ficient of 0.40. 

Wing pressure distributions indicate that truncations to the wing trailing edge 
reduce the aft velocity peak on the wing upper surface, the effect being most noticeable 
at the lower angles of attack (near those for minimum drag) for Mach numbers from 
about 0.96 to 1.00. The loss of lift associated with the truncated-trailing-edge config­
urations occurs primarily over the aft section of the wing (evident in the wing pressure 
distributions), and this in turn causes the positive shifts in pitching-moment coefficient. 

INTRODUCTION 

For the past several years, a general research effort has been underway at the 
National Aeronautics and Space Administration to explore and develop the technology for 
the design of wings which incorporate the NASA supercritical airfoil; investigations have 
been conducted on both wind-tunnel models and full-scale research airplanes. (See 

. refs. 1 to 4.) 

*Title, UnclaSSified. 
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Comparisons of wind-tunnel and flight data for the TF-8A su.percritical-wing 
research airplane (ref. 1) have generally shown good agreement, particularly in drag­
divergence Mach number .. Certain discrepancies are evident, however, when comparing 

the drag polars, the pitching moments, and the wing pressure distributions; these dis­
crepancies apparently result from the full-scale wing having more effective aft camber 
than the model wing. This apparent increase in effective aft wing camber at flight con­

ditions causes the full-scale airplane to have higher minimum drag but lower drag due 
to lift, more negative pitching moments, and higher induced velocities over the aft region 
of the wing upper surface. At Mach numbers below 0.95, this difference in effective aft 

wing camber is probably a consequence of the reduced viscous uncambering effect asso­
ciated with the higher flight Reynolds numbers. As sonic velocity is approached, how­
ever, a combination of Reynolds number and wind-tunnel boundary interference effects is 
probably responsible for the effects noted. 

As a result of these earlier unknown influences, the model wing was optimized in. 

an environment that resulted in an excessive amount of aft camber for the most efficient 
operation at cruise for full-scale flight conditions. As a basis for a possible future 
modification to the full-scale airplane, a wind-tunnel investigation has been conducted in 

the Langley 8-foot transonic pressure tunnel to investigate the effects of reducing aft 
camber by truncating the wing trailing edge. Presented herein are the effects of wing 
trailing-edge truncations of 1, 2, and 3 percent of the local streamwise chords on the 

longitudinal aerodynamic characteristics and the wing section characteristics of a 
0.0625-scale model of the research airplane. Data are presented over an angle-of-attack 

range of approximately 00 to 50 and at Mach numbers from 0.80 to 1.00; however, data 
were obtained only at a Mach number of 0.95 for the i-percent trailing-edge truncation. 

SYMBOLS 

Results presented herein are referred to the stability-axis system for the longitudi­

nal aerodynamic characteristics. Total force and moment data have been reduced to con­
ventional coefficient form based on the geometry of the reference wing planform, that is, 
the planform produced by extending the straight leading and trailing edges of the outboard 

sections of the wing to the fuselage cente r line. (See fig. 1 (a) .) The total pitching­

moment coefficients are referenced to the quarter-chord po~nt (model fuselage station 
71.482 cm (28.143 in.)) of the mean geometric chord of the reference wing panel. Wing­
section pitching-moment coefficients are referenced to a point located at 25 percent of the 

local total strea!llwise chord for the particular wing station at which data are presented. 

In this report, all orifice locations are presented in terms of the local total stream­
wise chord,and these locations (x/c) are designated by unprimed symbols. In previous 

2 L. $ • II!' 



reports (refs. 2 to 4, for example), primed symbols (i.e., Xl and c l
) were used in con­

junction with chords associated with the total wing planform which includes the leading­
edge glove and the trailing-edge extension, and unprimed symbols (x and c) were used 
in conjunction with chords associated with the reference wing planform. (See fig. l(a).) 
Outside the glove region, of course, the total and reference wing planforms are identical. 

It should be noted that, although the actual wing area and chords were decreased 
slightly with each succeeding trailing-edge truncation, a constant reference area (S) and 
mean geometriC chord (c) based on the geometry of the initial or basic wing (O-percent 
T .E. truncation) were used to reduce the total airplane forces and moments of all config­
urations to coefficient form. However, the x/c locations for the pressure orifices on 
the wing were computed by using the actual chord lengths which resulted from each 
trailing-edge truncation; these locations are given in table 1. 

All dimensional values are given in both SI and U.S. Customary Units; however, 
measurements and calculations were made in U.S. Customary Units. 

b 

Cp 

Cp,U 

c 

wing span, 82.15 centimeters (32.34 inches) 

drag coefficient, D;;g 

lift coeffiCient, ~~t 

Pitching moment 
pitching-moment coefficient, 

qSc 

ff · . Pl - P pressure coe lClent, -q-

wing lower-surface pressure coefficient 

wing upper-surface pressure coefficient 

local total streamwise chord of wing, centimeters (inches) 

mean geometric chord of reference wing panel (O-percent T.E. truncation), 
13.00 centimeters (5.12 inches) 

1 
cm wing-section pitching-moment coeffiCient, So (Cp,L - Cp ,U)(0.25 - ~) d ~ 

wing-section normal-force coeffiCient, S; (Cp,L - Cp,U) d ~ 
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M 

m 

p 

pz 

q 

s 

x 

y 

z 

<5 h 

free -stream Mach number 

surface slope, : 

free-stream static pressure, pascals (pounds per foot2) 

local static pressure, pascals (pounds per foot2) 

free-stream dynamic pressure, pascals (pounds per foot2) 

area of reference wing panels (O-percent T.E. truncation) including fuselage 
intercept, 0.0996 meter2 (1.0719 feet2) 

streamwise distance measured from leading edge of total wing planform, 
positive toward wing trailing edge, centimeters (inches) 

spanwise distance measured normal to model plane of symmetry, 0 at 
fuselage center line, centimeters (inches) 

vertical distance measured from reference water line, 18.83 em (7.415 in.), 
centimeters (inches) 

angle of attack, referred to fuselage water line, degrees 

angle of sideslip, referred to fuselage center line, degrees 

horizo:p.tal-tail deflection angle, referred to fuselage water line (positive 
when trailing edge is down), degrees 

Abbreviations: 

L.S. wing lower surface 

U.S. wing upper surface 

T .E. wing trailing edge 
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APPARA TUS AND PROCEDURES 

Geometric characteristics of the 0.0625-scale model of the TF-8A supercritical­
wing research airplane are presented in figure 1 and photographs are presented as 
figure 2 . 

. The sweptback supercritical wing was constructed of an aluminum core with plastic 
fill on the upper-right and lower-left wing panels in which steel pressure tubing was 

embedded. The wing was mounted at a root-chord incidence angle of 1.50 with respect 
to the fuselage and has approximately 50 of twist (washout) from root to tip in the unloaded 
condition. The reference wing planform (O-percent T.E. truncation) has an aspect ratio 
of 6.8, a taper ratio of 0.36, and sweepback of 42.240 at the quarter-chord. Furthermore, 
the area of the reference wing planform including the fuselage intercept is 0.0996 m2 

(1.072 ft2), and the mean geometric chord of a reference wing panel is 12.9997 cm 
(5.118 in.) (fig. 1(a». Nondimensional coordinates for the basic wing (O-percent T .E. 
truncation) can be found in references 2 and 3. 

The truncations to the wing trailing edge extended from the wing tip to the 
40-,percent semispan station and were then linearly faired into the original trailing edge 
to provide a point of tangency. As the percent of truncation increased, the point of tan­

gency of the linear fairing with the original trailing edge moved inboard. It should be 

noted that each percentage of T.E. truncation is based on the initial streamwise chords 
of the basic wing. The supercritical wing panel with the 3-percent trailing-edge trun­

cation shown as a dashed line is presented in figure 1(e), and a comparison of the airfoil 

section, the airfoil upper surface slopes, and the airfoil lower surface slopes at the 
85-percent semispan station is presented in figures 1(f), 1(g), and 1(h), respectively, for 
the 0- and 3-percent T.E. truncations. The coordinates for the truncated airfoil were 
generated by recomputing z/c and x/c for the basic airfoil with a 3-percent shorter 
chord. 

The basic fuselage and tails are scaled versions of those utilized on the test-bed 
airplane (TF-8A). The model fuselage is equipped with flow-through ducts which dis­

charge at the base of the model on either side of the flat-sided model support sting. 

Side fuselage area-rule additions were added to the basic fuselage (fig. 1 (a)) , and 
aileron-hinge fairings (figs. 1(c) and l(d» were included on the model wing for the pres­
ent investigation. The side fuselage area-rule additions improve the longitudinal pro­

gression of the model cross-sectional area, and their effects on the longitudinal aero­
dynamic characteristics and wing pressure distributions of an 0.087 -scale model of the 
research airplane are presented in reference 2. It should be 'pointed out that the major­

ity or wind-tunnel investigations previously reported on the TF -SA supercritical-wing 

research airplane (refs. 2 to 4, for example) utilized a 0.087 -scale model, whereas the 
present investigation utilized a 0.0625-scale model. 

..,·t $' T 5 q- ". 5 
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Test Facility 

The investigation was conducted in the Langley 8-foot transonic pressure tunnel 
(ref. 5). This facility is a continuous-flow, single-return, rectangular slotted-throat 
tunnel having controls that allow for the independent variation of Mach number, denSity, 
temperature, and dewpoint. The test section is square in cross section with the upper 
and lower walls radially slotted (each wall having an open ratio of approximately 0.06) to 

permit changing the test-section Mach number continuously through the transonic speed 
range. The stagnation pressure in the tunnel can be varied from a minimum value of 
about 0.25 atmosphere (1 atmosphere = 101 325 Pa) at all Mach numbers to a maximum 
value of approximately 1.5 atmospheres at transonic Mach numbers and approximately 
2.0 atmospheres at Mach numbers of 0.40 or less. 

In an effort to reduce subsonic blockage effects, special test-section sidewall 
inserts were employed for this investigation (fig. l(i)). (See refs. 4 and 6.) These 
sidewall inserts were indented to account for 40 percent of the longitudinal development 
of model cross -sectional area. This resulted, effectively, in a "scalloping" of the side­
walls of the tunnel test section adjacent to the model. Fore and aft of the model, these 
inserts reduced the cross -sectional area of the tunnel test section by approximately 
0.24 percent. 

Boundary-Layer Transition 

Boundary-layer transition was fixed on the model components for the entire inves­
tigation. The boundary-layer trip locations and carborundum grain sizes used on the 

wing are shown in figure 3. These locations were generally determined by the procedures 
of reference 7 in an effort to simulate the full-scale Reynolds number boundary-layer 
characteristics at the wing trailing edge. It should be pointed out that the boundary-layer 

trips were not moved during the test from their original location on the basic wing as 

shown in figure 3 even though the relative location of the trips in terms of percent chord 
did vary slightly as a result of truncating the trailing edge. 

For all test Mach numbers, No. 120 carborundum grains were located on the hori­

zontal and verticat"tails at 5 percent of the local streamwise chords. Trips of No. 120 
carborundum grains were also applied around the fuselage 2.54 cm (1.00 in.) aft of the 
model nose and 1.27 cm (0.50 in.) rearward of the inlet lip on both the inner and outer 
surfaces. All boundary-layer trips were applied to the model in bands that were 0.127 cm 

(0.05 in.) wide, and the leading edge of the bands was located by measurements taken in 
the streamwise direction. The carborundum grains were sized by the techniques of 
reference 8. 

" 
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Measurements and Test Conditions 

Six-component force and moment data were obtained with an electrical strain-gage 
balance housed within the fuselage cavity, and flush-surface static-pressure orifices 
were distributed in streamwise rows over the upper right and, lower left wing panels. 
(See table 1.) The wing pressures were recorded with differential-pressure, scanning­
valve units mounted in the nose section of the model allowing balance force and scanning­
valve data to be obtained simultaneously. 

For determination of the base drag, the static pressures in the balance chamber 
and in the plane of the model base were recorded with differential-pressure transducers 
referenced to the free -stream static pressure, and the model attitude was determined 
from an accelerometer attached to the balance block. 

Measurements were taken over a Mach number range varying from 0.80 to 1.00 for 
angles of attack that varied from approximately 00 to 50 at a sideslip angle of 00 • The 
horizontal tail was deflected -2.50 for all tests. 

The entire investigation was conducted at a stagnation temperature of 322 K 

(1200 F) and at a dewpoint low enough to avoid s~gnificant condensation effects. (See 
ref. 9.) 

The tunnel test conditions for the present investigation are summarized in table II. 

Corrections 

Drag results presented here~n have been adjusted to correspond to free-stream 
static pressure acting in the balance mounting block chamber 'and at the model base. No 
adjustments, however, have been made to the drag for internal flow through the ducts. It 

might be noted that the model base area for the base pressure correction included the 
sting cross-sectional area at the model base but did not include the exit area of the ducts. 

No corrections have been applied to the data for sting interference effects other 
than the exclusion of the base drag from the total measured drag; however, the model 
support sting was designed on the basis of the results in reference 10 to minimize sting 
interference effects at near-sonic Mach numbers. 

Corrections have been made to the measured angle of attack to account for tunnel 
airflow angularity. 

7 



PRESENTATION OF RESULTS 

The results of this investigation are presented in the following figures: 

Effect of wing trailing-edge truncation on longitudinal aerodynamic 

characteristics . . . . . . . . . . . . . . . . . . . . . . . . . \. . 

Effect of wing trailing-edge truncation on wing pressure distributions at -

Mach number 0.80 
Mach number 0.90 

Mach number 0.95 
Mach number 0.96 
Mach number 0.97 
Mach number 0.98 

Mach number 0.99 
Mach number 1.00 

'. 

Effect of Wing trailing-edge truncation on spanwise distribution of wing-section 

Figure 

4 

5 

6 

7 

8' 

9 

10 
11 

12 

normal-force coefficient . . . . . . . . . . . . . . . . . . . . . . . . . . .. ,13 

Effect of wing trailing-edge truncation on spanwise distribution of wing-section 

pitching-moment coefficient .......................... 14 

DISCUSSION OF RESULTS 

Longitudinal Aerodynamic Characteristics 

Truncating the wing trailing-edge results in a small increase in the thickness­
chord ratios along the wing and a slight loss of wing area, but the predominant effect on 
the longitudinal aerodynamic characteristics appears to result from the decrease in 
camber and surface slopes near the trailing edge of the wing. (See figs. 1 (f), 1 (g), and 

l(h).) For each succeeding truncation there is a favorable positive Cm 0 (pitching-, 
moment coefficient when CL = 0) shift and a negative CL 0 (lift coefficient when 

, , 
a = 00 ) shift at all the Mach numbers for which data are presented in figure 4, and these 
pitching-moment and lift increments are generally constant throughout the angle-of­
attack range. 

With regard to the drag characteristics, truncating the wing trailing edge results 
in a rotation of the drag polars. The direction of the rotation produces lower minimum 

drag but higher drag due to lift as would be expected with a reduction in camber. (See 

fig. 4.) The lift coefficient about which the polars are rotated varies from approximately 

8 £ • 
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0.10 at a Mach number of O.SO to about 0.40 at the higher Mach numbers for .which data 
are presented in figure 4. 

Wing Section Characteristics 

Pressure distributions.- From the pressure distributions of figures 5 to 12, it is 
evident that the loss of lift associated with the truncations to the trailing edge primarily 
occurs over the aft section of the Wing. This loss, of course, results in the positive 
pitching-moment shifts and the losses in lift noted previously in the total airplane force 
and moment data of figure 4. 

Minimum drag levels for the truncated trailing-edge configurations are signifi­
cantly lower particularly at Mach numbers 0.96 and above. (See fig. 4.) These reduc­
ti.ons in minimum drag are felt to be associated with changes in the region of expanding 
flow (increasingly more negative pressure coefficient) on the wing upper surface in the 

- vicinity of the SO-percent chord. (See figs. 5 to 12, a = 10 and 2°.) This region of 
relatively high induced velocities (corresponding to more negative pressure coefficients) 
produces a strong adverse pressure gradient over the rear of the wing upper surface, and 
it is in this region of pressure recovery that the boundary -layer development is most 
sensitive. At the higher Mach numbers (M = 0.95 to 1.00), these induced velocities 
become supersonic and develop into a sh~ck system with attendant wave losses. (See 
figs. 7 to 12, a = 10 and 2°.) As the trailing edge is progressively truncated, the result­
ing decrease in wing upper surface slopes (fig. l(g)) attenuate the local induced velocities 
on this region of the wing; thereby, ,not only is the adverse pressure gradient reduced but 
also the associated boundary-layeri,and shock losses. 

At angles of attack of 40 and 5°, a slight improvement in trailing-edge pressure 
recovery is also indicated for the truncated trailing-edge configurations at Mach numbers 
above b.95; although, no Significant differences are evident in the strength of the wing 
upper-surface shock wave. (See figs. 7 to 12.) 

Section normal-force and pitching-moment coefficients.- As would be expected, the 
wing section normal-force and pitching-moment coefficients (figs. 13 and 14, respectively) 
indicate the same effects of trailing-edge truncation as the total model lift and pitching­
moment coefficients (fig. 4). The reductions in lift and the increases in pItching moment 
associated with the truncated-trailing-edge configurations are confined to that part of the 
wing outboard of semispan station (b72) 0.3. This is not unexpected since the truncations 
to the trailing edge did not extend inboard of semispan station 0.26. (See fig. 1(e).) 

9 



FlllLlEE1t n :.. 
SUMMARY OF RESULTS 

The present wind-tunnel investigation of effects of wing trailing-edge truncation on 
the aerodynamic characteristics of an NASA supercritical-wing research airplane con­

figuration has shown the following results: 

1. Truncations to the wing trailing edge reduce the aft camber of the wing and 

result in losses in lift and positive pitching-moment increments. 

2. Truncations to the wing trailing edge alter the shape of the drag polars such that 

the minimum drag is reduced but the drag at higher lift coefficients is increased; however, 

at the higher Mach numbers (M = 0.96 to 1.00), the drag is essentially unchanged in the 

region of the design lift coefficient of 0.40. 

3. Wing pressure distributions indicate that truncations to the wing trailing edge 
reduce the aft velocity peak on the wing upper surface, the effect being most noticeable 

at angles of attack near minimum drag for Mach numbers of about 0.96 to 1.00. 

4. The loss of lift associated with the truncated-trailing-edge configurations occurs 

primarily over the aft section of the wing, as seen in the pressure distributions, and this 

results in the positive pitching-moment increments. 

Langley Research Center, 

10 

National Aeronautics and Space Administration, 

Hampton, Va., April 25, 1974. 
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N TABLE 1.- LOCATION OF WING PRESSURE ORIFICES 

c{ O-percent T.E. truncation) 

7.193cm(2.832 10.) 

8.656cm(3.408 in.) 

IOA09cm(4.098 in.) 

12.344 cm(4.860 in.) 

\5.037 cm( 5.920 in.) 

(a) Layout of pressure orifices on wing 

.804 __ L -3- Trailing-edge orifices 

.480_" ••••••••••• 

b;2 =0.307 7" ....... ) Upper surface orifices 

y 
bj2 =0.307_ 

Lower surface orifices 

Trailing-edge orifices 

~ 

~ 



TABLE I.-LOCATION OF WING PRESSURE ORIFICES - Continued 

(b) O-percent T.E. truncation 

Wing orifice location, ~, at semispan station, 
c bj2' of -

0.307 0.480 0.653 0.804 0.933 

Right-wing upper surface 

0.021 0.024 0.026 0,022 0.022 

.035 .071 .078 .076 .083 

.105 .132 .135 .124 .138 

.171 .205 .214 .198 .217 

.282 .294 .296 .297 .305 

.399 .399 .404 .394 .408 

.511 .496 .497 .493 .497 

.617 .597 .601 .596 .591 

.734 .699 .700 .697 .696 

.832 .778 .779 .790 .785 

.918 .865 .864 .858 .869 

.987 .925 .920 .929 .932 

1.000 1.000 1.000 1.000 

Left-wing lower surface 

0.020 0.023 0.023 0.022 0.014 

.035 .065 .090 .078 .084 

.100 .133 .133 .129 .135 

.173 .209 .214 .208 .213 

.289 .297 .291 .299 .296 

.402 .402 .404 .403 .401 

.517 .497 .501 .499 .503 

.618 .598 .602 .602 .588 

.734 .697 .697 .699 .693 

.834 .777 .776 .791 .782 

.916 .863 .860 .865 .869 

.985 .927 .917 .926 .920 

1.000 1.000 1.000 1.000 

13 
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TABLE 1.- LOCATION OF WING PRESSURE ORIFICES - Continued 

(c) l-percent T.E. truncation 

Wing orifice location , ~, a t s emispan station , b72 ' of -

0.307 0.480 0.653 0.804 0.933 

Right-wing upper surfac e 

0.021 0.024 0.026 0.022 0.022 
.035 .072 .079 .077 .083 
.105 .134 .137 .125 .139 

.171 .208 .217 .200 .219 

.282 .297 .299 .300 .309 

.399 .403 .408 .398 .412 

.511 .501 .502 .498 .502 

.617 .603 .607 .602 .597 

.734 .707 .707 .704 .703 

.832 .786 .787 .798 .793 

.918 .873 .873 .866 .877 

.987 .935 .929 .938 .941 

1.000 1.000 1.000 1.000 

Left-wing lower su r face 

0.020 0.023 0 .023 0.022 0.014 
.035 .066 .080 .079 .084 
.100 .135 .135 .130 .136 
.173 .211 .216 .210 .216 

.289 .300 .294 .302 .299 

.402 .406 .409 .407 .4G5 

.517 .502 .506 .504 .508 

.618 .604 .608 .608 .593 

.734 .704 .704 .707 .700 

.834 .784 .784 .799 .789 

.916 .872 .868 .873 .878 

.985 .936 .926 .936 .92 5 

1.000 1.000 1.000 1.000 
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TABLE 1.- LOCATION OF WING PRESSURE ORIFICES - Continued 

(d) 2 -percent T.E. truncation 

Wing orifice location, ~, at semispan station, b/2' of -

0.307 0.480 0.653 0.804 0.933 

Right-wing upper surface 

0.021 0.025 0.026 0.022 0.022 
.035 .072 .080 .077 .084 

.105 .135 .138 .126 .141 

.171 .210 .219 .202 .222 

.282 .300 .302 .303 .312 

.399 .407 .413 .402 .416 

.511 .506 .507 .503 .507 

.617 .609 .613 .608 .603 

.734 .714 .714 .711 .710 

.832 .794 .795 .807 .801 

.918 .882 .882 .875 .886 

.987 .944 .938 .947 .951 

1.000 1.000 1.000 1.000 

Left-wing lower surface 

0.020 0.024 0.024 0.022 0.014 

.035 .066 .081 .080 .085 

.100 .136 .136 .131 .137 

.173 .213 .218 .212 .218 

.289 .303 .297 .305 .302 

.402 .410 .412 .411 .410 

.517 .507 .512 .508 .513 

.618 .610 .614 .614 .600 

.734 .711 .711 .714 .707 

.834 .792 .792 .807 .797 

.916 .881 .877 .882 .887 

.985 .946 .935 .945 .939 

1.000 1.000 1.000 1.000 
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------------- --~--~----- ---------- ---- ~~-------

TABLE 1.- LOCATION OF WING PRESSURE ORIFICES - Concluded 

(e) 3-percent T.E. truncation 

Wing orifice location, ~, at semispan station, b72' of -
-

0.307 0.480 0.653 0.804 0.933 

Right-wing upper surface 

0.021 0.025 0.026 0.022 0.022 

.035 .073 .081 .078 .085 

.105 .136 .140 .128 .142 

.171 .212 .221 .204 .224 

.282 .303 .305 .306 .315 

.399 .411 .417 .406 .421 

.511 .511 .512 .508 .512 

.617 .616 .619 .615 .609 

.734 .721 .721 .719 .717 

.832 .802 .803 .815 .810 

.918 .891 .891 .884 .896 

.987 .954 .948 .957 .960 

1.000 1.000 1.000 1.000 

Left-wing lower surface 

0.020 0.024 0.024 0.022 0.014 

.035 .067 .082 .080 .086 

.100 .138 .137 .133 .139 

.173 .216 .220 .214 .220 

.289 .306 .300 .308 .305 

.402 .414 .417 .415 .414 

.517 .512 .517 .515 .518 

.618 .617 .620 .621 .606 

.734 .719 .718 .721 .715 

.834 .801 .800 .815 .806 

.916 .890 .886 .891 .896 

.985 .956 .945 .955 .949 

1.000 1.000 1.000 1.000 

16 
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--------------------------------------------------------------------------------

TABLE II.- TUNNEL TEST CONDITIONS 

Mach 
Temperature Reynolds number Dynamic pressure 

number K of per m per ft Pa Ib/ft2 

1.00 322 120 14.8 x 106 4.5 x 106 40 698 850 

.99 322 120 14.8 4.5 40 698 850 

.98 322 120 14.8 4.5 40 698 850 

.97 322 120 14.8 4.5 40 698 850 

.96 322 120 15.1 4.6 40 698 850 

.95 322 120 15.1 4.6 40 698 850 

.90 322 120 15.7 4.8 40 698 850 

.80 322 120 17.1 5.2 40 698 850 

17 
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(b) Side view of O.0625-scale model. 

Figure 1. - Continued. 

l 
i 
i 
I 



N 
!-6 

-y-
b/2 

0.764---

.663----

,565---

.467---

I 

/ 
I 

/ 

I 

/ 
I 

I 
I 

I " 

.92 -chord line 

.57-chord line 

, 
I 

/ 

/ 
/ 

/ 

I 
/ 

I 

/ / 
/ I 

I I 
I / 

/ ---~ 

I 
I 

I 

/ 
/ 

I 

/ 

I 
I 

/ 
/ 

/ 

I 

/ 
/ 

/ 

/ 
I 

I 
I 

/ I 
/ 

/ 

-------'-0 semispan station (model center line) 

(c) Location of aileron hinge fairings. 

Figure 1.- Continued. 

" 
I 

I 



I:'.:) 
I:'.:) 

-?ff --

Pion view 

I 

Elevation 

.-
Cross sections 
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(e) Supercritical-wing panel with 3-percent T.E. truncation. 

Figure 1. - Continued. 
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(i) Tunnel test section with sidewall inserts. 

Figure 1.- Concluded. 
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No . 100 carborundum grams 

No.90 carborundum groins 

9.68(3.81 ) 

3.66(1.44) 

fuselage center hne __ --LI ___ _ 

(a) Wing upper surface . 

No. 90 carborundum groins 

20.54(8.1) 

Side of fuselage 

-----

(b) Wing lower surface. 

No. 120 ca,borundum 
groms 

No. 100 carborundum groms 

.330lbasic wIng chord ) 

'-No. 100 carborundum groins 

Figure 3.- Boundary-layer trip arrangements . Dimensions are in cm (in.). 
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Figure 4. - Continued. 

36 I 
I 

------------------------- --------------------------------------------------------- ------------------------------~ 



1 

I 

1 

\ 
I 
I , 
I 

I 
I 
I 

I 

! 
I 
I 

\ 

----------- ---

Co 

.052 

.048 

" ' Ii l. 

, ill 

:t ,. 

I!' I , II 
i ' 

, f! ;:tt 
,. tHt 

I ~ t I; t t 

• j " , " 
• f J j 

'; 

',J " f I' T,.! 
'10-· 

: t ~ ~ , ; 

;[:J 
~, H 

In'! ,JI, 
+. I 

f i ; ~ 
"j' 

· " 

It It 
I :Il 
It .. , 

i fti 
; t! , 
Itt: 

~ : : i 
"i' 

, , 

" , ' , -I II , , ;': ' I. 
' , , " I 
" , 

1: ii I' " '" 
'I ' 1111 , " , 
;;;1 i ' , 

'I I, :: 
; ill " ' .,' \ , ,I 

, , 
, , 

1 i i! j 1 !! iii; 
It':, "t' I, :: ' :1: ii": 
I j,' t··J. 
• II' It " !" I ,. t \ 

'I", I: II ill, : I I) !'II , 1 it " 'I 1j , II I I 
I I j + It j l! I ' 

I ", ,I I::: 
t, •• • •• 

11'1 , , 
I , , 

'I' • 
j. '\ 

, " , Iii I , ,: 1 i,i! 'I! i ; 
;,i' i i: 1 " I , I .. 

I • t ,r 
" ' , 

;;:; ': t, 1:;: 
" , , ' 

I" 1,1, 

, , 
II t' . : ' ~ 

,;1 i 

T. E . truncat ion. 
% initiol c 

o 0 (basic wing) 

o I 

o 2 
£:, 3 

, 
" , 

" ' 

': : 
, :i 

I , 

"! " , " I .. , ,'1 j 

, , 
, 'I 

: ' 

I 
, . 

I , ~ " " " r ,j Itt I , " 
, ; 

, , , 

, " 

" " 
" 'i i ' 

" , 
" , 

", ': , " 

-1, •• , 
t, , I - I '" 

,., . 
.. ~, ''' 7' ,. ' I" """ "" "',;',' J. 

~-+~~~_~_~~:'~II_:r'~'~:~::~"_'~'~"~I+rhll" ~~ __ -+ __ ' IH~ __ ~'-4~~ 
.. ... "" .. . ........ " , 

". , 
, ' " , ~ : :; :,:' : :, 1!:-:- ', 'II!, ' I 

1 • \ .. :.. I • ,II! ! 

.044 1--: :~, ~~~" +----, , ~,+, ~, ,4, ~.-:..." :~: ..:.--: ~:, .--:.--~: H:JIt;Sl.f+----+--+---l 
It"f ~ 

: ' ;:': I:" ';':', I! :" 
.040~~~--4--+--+--+~!~,~,-, ~~-,,~-4ff~+--'+--+--~'~ 

" , ',1,'" , " "'" ' ' , f-:---+':"'-~'-'~' , J.:.' : , , ,,', NJ: 
I ,. 

" 
, 

.036 

" ~ ,. T, ,.:. ':: ';" lI' . 
, , .. ..jp .. , 

" 

·i "", ':': r , .. ', 
~-+-~-, -, +':";-i+ ;-' -+~+, -, ,-+:-1 ,-, + :-0,-h,.-fP,"--I' ----------;-'..:.------

"; '~ .', " 

.032 , 
", 1;, : t" , 

t'· • -to .; 

.024 .;; t ~t': 
~ , :! "'! 

.029. 1 0 

, ' 
" 

" , , 

'i " : .' :: !: .d~::, , 
, \' j, :~. ';:' ~ ::;; 1 i • "i' ; 

1 rl t I : 
" 

i 
I' , "1' , .; I : , " , 

" 

, 
, , 

'. , , , 
, t: , " , .. ;,:J " , , , 

1 1. :!. I : r! :;:! 
! " ! 

,I ,2 .4 .5 .6 .7 

(c) M =: 0.95, Concluded. 

Figure 4.- Continued. 

------------------------------- ----------

37 



.6 

,5 

.4 

.3 
CL 

.2 

.1 

0 

38 

;: I j 
" 

'111 
1/., 

,'I! 
,I 

" 

.llt 

;;l 

, "1 "I 
q! 

4 

, , 
, " 
~ . . . 

o 
o 

T. E . truncation, 
% initial c 

o (basic wing) 

2 

3 

I :' ,I ' , 
II I 1_;_' ,,' -,.1 
'; j I '.!' ,1 

, I 

, " , ., 
• 'I ., 

::. :~ :;;; ~;I! 
"I""i ~ l 'I' • ,' ' ~ill 

.5 .6 ,7 

"I 
J 
I 
I 

1 

I 
I 
I 

I 

1", 

(I,' " , I \ II '1/1 1,,11 i, I I, W,:' ", ,:,: , , . " " :: f: ;, i' " , :: i: ,! I ,,: i 
:----+'-:-' -j' f7--+"---,.-'+-'-+-"";'-1.-,+'-C+wL-l-.!-:tr '+-'1-. I'..,..' .j-' ... '-,61' ? ':""'+--I---+ '-+--'--t-~ 

i::: "', ;;;1 1,:1: I;:: lIiil:A :; ; 

t 

, 
, , 

I,' 

I :! 
! , , 

,i 

" 
' , 

.,.. '1 , ", 1&"~ . , . 
, ' :, ,i" :' 1 "HI' j!: I :! ~f( < I,,' ' 

", I"," '. :1 Iii'!. /»: . ..'. ' ", , ------ .--( I:~'" w/ ·, ,',,',' 
'lit' , ', IX :;: 

i 
i 

o 

I" '" 

//7 ,:;, I:., 
' -L// : '; " .. 

./~ :!::: ' 
' If. ;'.'' ~"ltt"'1 

',,' : ill 1:1 1 
".' t, /1 I 

,," " 

·,1 ' 

2 

, ' 
'I': ., 

3 
a,deg 

(d) M = 0.96. 

, ' 
" , , 

'" 

Figure 4.- Continued. 

, , 
I ' 

: :' ' 

4 5 

" I ' ,,--:-~ 

6 7 

I 
1 
I 
I 

I 
I 
1 

I 
1 , 
1 
I 
I __________________________________ J 



r---------
I , 

I 
I 
I 

( 
I 

.052 

! I' "i! "'II I: 'I: I,ll 'I:; 
, ' " ' ''' I I I 'I ~'"'t'--- __ I III jl,' ·j~.f'J f (I 

"I "", I" '" ", 71 1 I II' , 
" 
, I ' '" i .. , :: I ; Ii, I : II i I', Iii 

• I I, j t' II, 1'1 I o 
o 

T. E . truncat ion , 
% initiol c 
o (basic wing) 

2 
3 

i , :: ',': ,," ~ ! ! I !! I I II11 I,'ll II I II: I I ii( II 'I ~ ; , : ~ II ' ,! 
Ii!! I,: i '" ~ I'" : I :! :: I ' i i II ,: I: " '! I; I:': , , , " , ,,, ill' !I! ! II i II I lilt! II' . ," " " I ' I,": :111 II' , .. ,':' I' , I I L ',i'II:" ,,: :'1\,,, 

I , " I ,'I, I 1 I It' I i ~; If" t! I I 

, :" ,'! ' , , ' , i 'I I'; III ',1\' 'II I I! I' Ii; ; ,'II'! I: I':; ." , ,: I,:, 
II, ::,: ;':: ;;:, ,;\ I" + I iil I i I; _~~;:: :; 
'i:: ,::: , .. ::;! ':;' ,1

1
,1 I II' 11,11 ! 111 :!, : I,!: ::: ! ::, , 

: : : : : ' ; 'I: : :: 1'" !, 1 " 1 I! I i I :: I' " ,: I ; I 

: : ! ! ! i i':' "I' ! i ! 'I I: i 'i I' I' ,Ill I ! ! Pi i: I: l::: ;!l1 :: iT 
, "I 'i, " "'" II I, 11 ! I iI, I, i, I' " ",I "I 

Iii; i!! I : I':! :!;; I::: if! I I I I!! i,! Iii Ii! 'I II " :! JII' :: i: 1/" I" ""'i," ,I: II IH, fj t:, !,I' ,,, I' ,I 
, , I Ii," ': i : '" ! :, ;' II I! 111,1 I L ~ I i I ±1 11 11' I' I! I . i~ r." :: 11 I:! 1 
; . ; I "" .' " : : ':;: :: I ii' I I! I r I I Ii j IT +- ( t i ,;: :)/J : : II : I : 
i!l! :;,' :,:: .::: ::,1 1qlllil iit 11/'1 i 1L1 11lq lUll I';' ~ :', iii! !!il' .048 l.t "1' I \1 I .j. ~ , j~' 'i . 1 ·~1~ I~+ .• .. ".Il 

, I ; ! ,,: , :' ,: i I It! j Ii 1 : ! 1 [j II r I j ! j; j!: ~ : ! if). :', , ,,: : : : 
~:'I :;.: I,': ::1: ·!:l 1 .. \ 11 + ll~-t ~,I f l ~r nlt : l~,- ;:' . 1:;' :::: 
i ; :: i ' I ::' 'i:: ; :! ; Iii j! I j I: 1 II I II d 11',1' : trl r

i 
:it : : I .' ! ,I; !' I ! 

~ . ; I ; i :: ,,,. :! ~ ~ t; lIt lIt I 1: . I r ~ i I t J- iH : ~ ! I: i! ; I ! t •• :; 

.044 :, 'il: j I'! :llj"" 1:: 1 1 !il ti l t !1 't t 1 Ht r{. 'li ii,' ,,'i ,!ij 
;;:: Ii'; :: , j I, i, '[ ,I; i 11 'q ~ ::. i ':: .;: I :: I 
"I' "I' I]" '" ,· ,1 "'I iijl' I! J I -t 1 1~ ' jl"'1 I'l' 'II 
; , Iii, ,! ";, i I'" .I::: 1111 III I I 1 1- i I I; T" I 1 ' .040 ~" )1 " I I I I' /.. ! I '1 1 '1 ' I ! t!' I I j \ 

::;. [I:; :':: ill: :;:1 'I'! III! :'11 H [ -j 1 I?[ 11'1 'I': :1'1 ,:1 
"" ,,;, I,., ",: ... ' I I." II' I ii, I I ' II ., 1-n ,I , I " , " "1 I 
, I" ., t: ! I \. ., .. • • !, I I j I . I L r~ l '}.{ t t •• t ., 

I ' " ,,, I' Ii' , , , ' ' I' ,I I I II 1 II d ! 11" itll' 'I" ... , , . I 
: : :: :.:: i, ii ' : : ~(;, ; :: i:! iii!! :,' I : i: v.t- ! d :; 1 ::' : : ; f :' h 

Co .036 ,." "" , " ,." ". I '" , j .. I, I,' 'i \ r '.~' :>: ., I-dhf ' .. .. I ,." " I 
; t :! .!:; .: I I •••• : j :: : ~ . j: j ~! . I t1 ; I ~ ! t ~ I 1. l . . I .; . : ; ~ :: t ! 
\'\' , '" ,,'" t' 1,,1 1,1, I'" I, " . , 'I j ,,' ,.,. " I'i' 

[1 ',1 'I" 'I r .. , II> "I' "" 1"1 W' "f!! IL hH!" ," ", "I' , . 1 . I ! . t· ! ! I I I ~ ttl j • I t I' , . . . -f l-+-. I . t .• ' I , I • 

I,::', j ~:', !;1: :',,; :.11 ::1;;:1, ! ::;:; .t~;fl : ... ,;:~ :'l,':! 

.032 I:;: ::11 i:j: : .. 1 :.1; : I:~I' !:'I'! 1~ !I'tl' !j!j il j ! l'f' J j: ' I' 1'1: :1';1 ::: 
;:;: Iii! ::/1 ,', :':: : i tt ~ l ii, if) II . .L ;;1 Ii t; ; I:! 
! . t I : I : L 'f I! .. , " 11 ! ' 11 ~;:r r f 'I! l' I j II l-t I I 'I Ii' I I! 4 i I 
I i : i ~~ I: ( : : i ,!l.;.~ rr I 1 : H 1 j f ~ I, I ~ : ; i I :i :, Ii! : 111 

.028 111 " I". t+=, ;-;- ;tff l1H \ !!.j't 11 1'1 I ' jl, II~ 'I " I'll Ilfl : !!~! ';n t;:-: :;:!ilrt f tl~~ qlt ~ 4 r ~ I!!~hfl ill 
• , t! "11 '! I J .. I' i'! l \1 , I i~U itt I ~H It ~ ! -t ~~ I jj t \ l ! I ~ t I: \ [ Ii,; \!~ji; li ; J lj11lf-~ Irt-r 1:jj jttt tt Iti I-H fIll \~!t h i;r 

.024 :::1 !1:; :'1: ';:1 :H!Ti+ Itt! L!, II "j I!' W= ,l t4 IH tn 
, " "I, '" t i. J. itt t, ~ W) i It· 1+ t+ " l.! I. 
il;t l!P I':t . ll~~htt\ tltLI~H ~itl: r+ - H+ ilittH ,Ut It! 

.020 .\" I,' 1 'I' ,r ~H-j -tIt I[.t: I-th'T LlI trH ,+H 1,1 
-.1 0 .1 .2 .3 .4 .5 .6 .7 

CL 

(d) M = 0.96 . Concluded. 

Figure 4.- Continued. 

39 



.16 

I' r::: -- ~ 

.12 
C 

~ ---

.08 

--- -- -

--r- --
o 

- 1-- ,-. 

-.04 

r- - I~ 

-.0 8 
-. 1 o 

,6 

---- -- --

. 5 

--- ._- ... 

.4 

I - f- , . 

.3 

CL - - -

.2 
._--- -

.1 

o 

__ c.. --
~ 
f 

o 

40 

. t ._. - -._. - -~ .. --'-

~ 

~ 
~ ~ 

""" -- --

I-

--

.1 

I--

--. 

. 

I-

W 
~~ 

~ 
- , ~-, -;-'--

"'" ~~ ~ r---

~~ ['y, 

--b l~ 
'\ 

-

.2 

! 
1":' 

1---

---

A 
Id 
r 

.-~f 1-' 

) 

l7 ---'- , ......... 

2 :3 
a ,deg 

(e) M = 0.97 . 

T .E . truncation, 
- --- % init iol c 

0 o (basic wing ) 
0 2 

--..,-
/:', 3 

-'7 - .. ~. :-. - -- ~--- - -

l\. 
~- --- -- -- -- - --

~ l",. .: " 

'" ~ ~ ,""":' --

"" ~ 

"'" ~ l<> --- I - ,- r-- --- -....,-

!'o' 
.4 .5 ·6 .7 

. !: I:: 
A~ I'" i 

h 
~ . .. 

~ 
W 

--

t--- ---:-r:-:-:-

..:. 
, 

. 

'!' I ~ .. , !'!!' '" 

-
4 5 6 7 

Figure 4. - Continued. 

j 
I 
i 
I 

j 

I 

'--~------------------------ ---------------- -.---- _.------------ -- -------------------~ 



I 
, : , 

I 
+ + I I 

I , , , 
I 
I 
, , 

, I : 

o 
o 

, , 

T.E. truncation, 
% initial c 
o (basic wing) 

2 
3 

: !: I; II jt +::! II;;: j: t 
; : J I-I ! t ! tit: 1 ~ ,i; ! 

hl t~tjl~!~:+ljM!~+:~~~:.~! ~~:~:!~:~~~~~~~~~~~~-+~~"~I'--
Ii f ,. .... ~ •• , I j •• ... j 

:11 1 : : t i i I , I, I , , , 
: ! I , I : I : : 
1 
, : : .. ! ; 

j . , , 
j I 1 ; i I : I I 
I : j I I ; 1 . : ; : I 

+ I I , , , t dll It 11 r; ;: 'I' !!:; ; 1'1 11111 lil. II ..... ! 
f , + , . . 

. 052 :, 1 i ' ;; :::' j;: ~ ,::' ~:': ' ' Wi, 
';i" .1'; , ....... ::,i :;,: ,", .... ... .. 'I , 

.040 . : 
, 

.. '1,.,. 
'l-+ ott" t ,..-t 

j .,. •• ~ 

,1_, 
•• ~ j. 

,t ••• 

.• i .t. 'I 

,t " '., , 
,f, , •• L, . ,' . 

.024 : . I" 
~ 1 i ... j::, ::: :.: 

•• ;;. : .. : ,. + ," 

" . I t , , •. I 
.1 '\ \. 

~ : ; t ,I 

.\. I lif , . 
i· 

Ii ' 

• I 

I 

.020L·~· -L~--~-L--L-~~--~~--~J-~--~-L~~ 

-.1 0 .1 .2 .3 .4 .5 .6 .7 
CL 

(e) M = 0.97. Concluded , 

Figure 4.- Continued. 

41 



42 

.!6 r, -,-! rl ~~!ii-" r;~I~I-:I~I ~I--':':-' -':'--''--'--'--'------------------
i:';!I''K. Iii II:, I,!: "":" T.E.truncation, 
: ; :! ~ * : I : ,," ~ --~ ----j---t--. - % initial c 

1'< ~I. N :!! ~ I,. 

• I 2 f---:-t---:-t-"".""t-''l!<I::-.,,-+-:--+--+--+--_+_---"1 0 0 ( basic wing) 
': m, ;'·I ~ : ':-i-. : 'I: 

, • ! ~~ ; ,: ;X , :; ~ '-. ' .' " 0 2 
I" "II I' I , r-t-.:.. :! ,, 1'-- ' '" • , r----;-r --, r --. 
I:: ':1: ,·II I ;I~ r-.W :: N~ , " 

.08 r, -, -r~r: ~:;~: ~, ~! ~: ~; ~, ~1. ~-, ~, :~~,~: ~--, ~: --.+--+-'--.--.--r--r-~ 

, , , . " ~' ,~ 1--- 1--+--+ ,,- --r-----
. , ,.. "! ~ . " 

6 3 

,'I ,,:.1' , ;:,: ['>..;. ' ~"'" 
Cm .04 r-, ~, - ,-.. r,~. ', -+,-,,~,-. +,-,,-, r. ~)~, ~~~, ,~~~--r-~-+-r-+-'~ 

, ~, {f-;. ". 

:1:; !.:; -.04 r' -::,: -" ~"+,_::~i r-~,,~ .. +·-' -' r-" ~' -"+'-"-r~-~-r~~~~" ~' ~"-r~~ 
• I j •• , If' ~ II ' U """""'- ' .. 
I . " ' " , ' • ", , . , , ' I "~I'<>' , 

r;-:! :-:-1: r::-:-t : -:-1: :'1, ;-:::+1 -:: :-+-', 1*": :-: :+:--'-: ;-i-j+-:---+'-,:-, , ---t, '-, -,:+, - -+-,';',--~. :' : K..,: :.:: 

-,08 ,'1; :Il; :,Ii I:': :i:: '..... " . I, V , .'" 

-,I 

.6 

. 5 

.4 

.3 
CL 

.2 

.1 

o ,I .2 .4 . 5 

~~ ~ 
., ., , 

, , 

" 
r--;-r ---

, . ; 

~ , , 

~ , , . , . , , 

~ .. 
,I, 

" kt .:~ ---. 
' ' t----1-- -- ---. , 14 ~ , . 

, 'I 

A ? 

r -- -- t--

" A 
, , p , 

" , " i" / ' , :::1 
"1 • . , 

* 
' , 

,-;----~ 

., , . , 
, 

~ 
~ .. ,. 

,.1 L; " '.' " .. I " 

j);: ;::! jjf : I., 'I: , " 
, ,I 

'" 

o 

, ' 

, , 

2 3 
a,deg 

(f) M = 0.98. 

4 

Figure 4 .- Continued. 

~' ... ---.... --

5 

.6 

--:-;- . . _-

-- ._-

---

6 

., , 
" , 

.7 

r-:--

:~ 

--

7 

! 
? , 
I 

I 
I 
I 
I 

i 

i 
i 
( 



I 
I 
I 

I 

I 
I 

, 
, " ... 

T .E. truncation I 

% initial c 
., :." I." 

o 0 ( basic wing ) 

0. 2 
t. 3 

; ... . .... , ......... , .. 

, 

.044 . , ' " Iff'" ;"; "1';: 
I, .' 'I '.: : ' •• '. ;,'. '-.: ~l' ,lu'l' 

I-~I '-I-~ . .:..-t-''':''-+ " ... ' " " ... , , ' ..J. , .': .... ':,' " : ~:: fr " ':: .. :::t :1', 
Co .040~~~~~--+_~II--' +-_':+-' -:'~'-::-:: r-:-ri!.,.~J' -: -.. ~'-'~'-'~'-" T:~'~:: 

~ • I L. .. .' •• " I 1 ~ •• 

r--+--~~~-"-~-~~-'~-~~-+-~"H'~ ~_'+-__ ~ __ ~--+_',~t~j~'~"~' 
.. : j~, ,," : I:;! 

. 036 ~~~~4--4-, -~" --+-~-r,-~-r~~. ~, r-~~-.. -: ~, I~: ~' -I;T:~; -i: 

, : I ' '!" : ~ ~~ , ': .... , ..' " ,. :::: ~ 1 i ; 
.032~+I ~~~~, +-, 4, --~+~~~~r-~-r-+~-,-:~,: -, ~, -" ,: h::~:t 

I ~f:::;: rO , t-:;:::~ , , , '" '''', .. ,' .. 
, ~ ." 

(f) M = 0.98. Concluded. 

Figure 4 . - Continued . .. ---'; 43 



44 

~ , 

I " I : 
T.E. truncation, --

~ 
1--- .... _ .... t-------- -- % initial c 
I"<-

0 0 (bas ic wing) ~ K; ~ ~ 
, , 

0 2 -- -- - :--:-17--:--:- --
~ ~ 6 3 

'" '0 . , 

.16 

.12 

.08 

- -- - -- - --~ 1-- ~ ~ ~ .-r- - '--,-

Cm .04 

I-----

o 

-.04 

'11 
" 

- .08 
-.1 

.5 , 
, : 

1---

, 

, 

., .. :. 
: :- : 

o .1 

['-.., 

"'" ~ ~ --t---

~ 
, 

' .:' .... . , ... ,. ., .... ,., 

.2 

•• '1 

,,' 

~ .j' • 
. . 

, " , , 

i~ ~ i II ,,' 
K ' , '! " , , 

, . . '; '1' " ". 
I~ r.; ~ :1: 1 

.1' , ::: , ' , 

~ ~ . .• ,I ~i, , I , , , 
' ~ .. "'-r :: ! ~ : i 1 } .' 
~ 

, . , !I: 
.. , , 

';! : Imj il ! i 'J . ;ti !! 1 , , .. .,. . " , .. .1· ., . 'f' 
.4 .5 .6 ,7 

.4 t---+::~~+~~:_:-~+~:~_#-7Wt--~T7¥~~'---t--t-----t---__ -t-.=:::" 

. 3 1-----t--t--t--t--t--t-

A
...-.e7r '-+--t--t --+--+-+-+-+---1 

~tf . " 
. 2 ~-r--+--,+-, -+-.-, ./+~-H" 4--,. + .-. -+--+--+--+-.--+. -:: -+, --+--+--+, 

.. 

'.:. ,f/ :. ..', ::: .' :'; ":: Wi: :::: 
.1 +---+--+-'-+, /)--'/;j.~'" -+. -+---+--.. -t--+-t---+-+--+. - , ,+--, .. -+.. --;, • 

~#'- . . :: .. :: ':: ~ ; ~ 

,;;V: . ,,;' ',':1 : ,; , :; ::r: /i ~j~ 
O~~~~~~dd+-' -r,_ .. ~_l~._. +-. _.~' __ ~~-+ __ ~~-;~~~ r ... , ........ , f" 'I' 

~ :. .", ... ' t:: ~ ~: !.-
'. " . '" ... ..., '-"" '-

f-:--,--+--f~+--:--'-:+'-.:..:----1~-+-- . ,. ,. ':1' .. -+ 

.. , I·.. . . .. .. : . I ~; :;' t (I ..... : 1': ~ ;-
I . \1 I •• , ••• I ••• , • +,.1 " '" -. ~~~ __ ~-L __ ~~~ __ ~~~ __ ~~ __ ~~~~ 

-I 0 2 3 4 5 6 7 
a ,deg 

(g) M = 0.99. 

Figure 4. - Continued. 



.060 

" " " I '~ I I ' i , 
• . - '-I ... .:..... -- '" : '" >-. .. :, .. :.. _. c ~ -

T.E. truncation, 
II I p I \ r II'! 

I I I j I " I I I 

., .... ,. % initial c 
I p I! I ,II " t I 

III I p! \ ! \ '! I , I o 0 (basic wing) 
I t I I :! " I I I I ., I I ~! I I I ~ I ! I 

<> 2 
6, 3 

II'; I' ::: I' II: I ,::: I: I II': I,' ,::i ,': ,: 
~~~~ ~::-~ ~~":"'+-';..:.I..:..,~,~..:.....;+: .. ~: ~. __ 
II!\ It t IIII i,t! 11

1
•

11 
1'1 

"'\1 \: I: : I," (': I I : It ;: : I 'I 
., \ It'll I f II "II 

, 

, , I: , , I 
I' , " 

I: Ii; I 1\ 
: "; j':: I 

'/" , , , ,. 
\ 1'\ 

" , 
, 

: : : ~ :,:: :,: I 

'I: ".:.': ~'-:-+, ---l'-;'-+:~- ':: : 
,. '.: i :' : " II 

, I' .. 
1III , , " ' , ; , " 

" II 

" ' til t 

,; ,~ .:: :;::::' 111 I" 
'!-iT" 'T'" .• . 1/1 , ........ /t : 

: ! 

·1 .; , 
. , . , . 

: 
; I , I :; ; 

, 

, 

i 
. : 

, 

.;. 

: 
, 

: 

, I ... " 1 I' . 
; 

; j 

;~ 

. 024~~~~~~--+--+--~-r--~~~--+--+--+--+.~ 

I ; ., , .. : . 
, ' , . : 

.4 .5 
, 

0 .1 .2 
.020L-~-J __ ~-L __ L-~~ __ L--L~ __ J-~ __ L--L~~ 

-. 1 .3 .6 .7 
CL 

(g) M = 0.99. Concluded. 

Figure 4 ... Continued. 

-- -~---------- -----------

45 



46 

T.E . truncation, 
% initial c 
o (bas ic wing) 

2 

1!':lll:, :'I:! !'I:II 'IiI I: ,::'1,1 : 11'" I'" ".I ,,1, &, ~ 1'1'1 I , .. " I ' ' , : ~ ~! ~,:' , : ', : !' I ' ,i : ' I;' :1': " : :.: . . t : ~!'L' :: Iii' "~ 'I'! 1'1\ "\ D1 I I" ... 

-.04 lill ;;1: 11:1: ;;i; I:t: !!q '::: ",' , :,: : ": ~ ; I::: ' , 
, i I: i:;: :,,: ",: ;::: ,:: ~ " " : I : , ' , ::-r:;,' " , 

I\!; I II! I:: : I 1: ! I':! I: Li tll;f : I;: I f", t H # t· I t -" .1-: • ,'1 -.08 I', , .. ", "'I "[ h" '" 

-. 1 0 .1 .2 

:1:: '::: :::' !:" ;:1: ;':' ;:; : :::' " 
" , ,. '. ,0" "'1 ,., .,., 1." .,'+ 

.4 .5 . 6 ,7 

11:11 II: 111:1 I::' ilj' I'll IJli llj~ IP I '!llllj ff$1 II :II',l l il'I!, :,'I';i, : II! ,!: I :, I I I:: ',;I : I , ' I : I 1111 I III ,I ~lfi I I i I I 111 
.5 t-:-'7

1 
,TIl' r, ; :-:-t!: 7::! ,rr.1 1 1'~1 ;+I~' 11

m! l+r-! I rT-11
7TIll :m 

111-++-1 ::-h-~ ll7-rd+-:; j+-'~~ff ~ll -ml! 1I+n11 *1 jw..:.1 ,.J.tL
1 

1";'+:14 1+: ~Ii : 'II U' I'11 i'l ,r, "I Iii ,I " t 1i!'1 I :!, 111 ! IIj ,,' rt--C '[1 I I ' , ,,' I " !, ' • j • i ' I I II ,,( , , I I' ,I i" , I , 

, !l1 11 ! ;! ! i i 1 ,'III ! 111 !:! !UI W I au I I !j 'i I ~ 1111 I; f! t I Ii:, !! :: \: :~,:, il lit 1111, ", 111'111 "I' ll~{ II ;j~!: 'I , I it I II 1,1 
.4 i" i, I , "'" ,I:: :::i lllftWril l :0f ;1:' 'Ill II:, "II. iii: !:i; :~ 

': 1'1 ';~! .. , 1;1, ::11 III 1,;~ !V}1 ! ;, ,I I ::)1 :r ll,~ ill; :;: 
ii' ,," , ; 'i , .. , ,', :::' ~' ;;,', I" '!l :'(:: tli I'll' I: 'I' ,," 
1:1' "I:': ",',,, .... , ", I'" Ii ' , "::1' 'II I' I • I \ •. I •• I ,. • ,.. l f f • ~ j I • t • 

. 3 I':' i II ': I ' : :: ,", 10" tf I ' I! ' '11 ' " II! I I I' I I " .. " 1;,l l il l , I 'I ' ,,:;,'1 : /.rl~ :" 11,/ 'Ii; 'III ,,:rl III 1:'1' 1"'1' ':; C '1" 11' It'" ,',' , .. , ,~q, ,I 1 lit 111'11 1, " 1, 
L 'tl 1111 ' 01" II,' "" "l nff' I" '" II" "\' ,," 'I! 'l'Ul l II" " , ; I \ ; I' I Ii:: I::: : 1:: : :Ap,- i I ; I :; ::;: ,'I: :: ~ I : ill ~ I ~ I: lit; ':: , 

.2 I 11 I till! I' I III! Vdl ~ i II • II' l!i I 1111 Ut I! : l!i' I 11111' II; 1'1' 
I I !It !,lljlyff,' ll lll/l II,' III :lUI I I J1li lHil 11; ,1:1 

IiI 1 I I ! II I ~ : i ! i ! i l! ! II! i! 11 I!! I n 1 H Ii.l ! I ! Ii!! !li1 
.1 Ii! I I'" 'I ' W)J. "Iii " I "" Ill' I' I' I!' "~ Illti I '1 I ~ l' I' ' I' 'j' , ; :,' l I' : . I , ! I I !j d "I ; i; : I' ! i I I :1 " ! I I 11 I ,: , 

I. 1,1 I " " II 'I . II I I . fr' ' ft· I 1 '\ J..' f-..i i 

I! ! I; j: I :: .,%rt.l j' ill'::!: ;! i! I'!:! !: j' i :::: !, i II ::!! ,'II" I lil III 'Ii I!!l o " , 1/0' I, I "It I I ,I"" Iji, 'Ii 1." I I ,I, 

111 ill4 ffl llW l!;! iii: !:ii iiPi';ill ill! Hll ~~:' IJJ il! !P, i !i 
I ! !! i ! II! I 111111 i!t I:I! !!I i! ! Ii: i PI i i 11 ::: ill! I! I ill: ! P 

-~, 0 2 3 4 5 6 7 
a ,deg 

(h) M = 1.00. 

Figure 4. - Continued. ; , 
I 

1 

I 
__________________________________________________________________________ J 



---------------------------------------------------------------------~~~ 

I ! I II I I 
i i II III i I 

I, I I III "II' I ~ ;: i i : i "~, i: iJ ',,,, 1111 i II I 
Ii! i: I :, ":: 1 i II, J ' " , 

T .E . truncation, 
% initial c 

o 0 (basic wing ) 

<> 2 
6. 3 

.064 III' I i~ ;11: :i:.: I:.!: 'I~ illl II ;!!I II,' :il'l i;111 1;::1 :i\1 ;::1' 
"I :ill :;:: .1:1 I I ill: 11~1~, ;:..t I 1\ iii : r\ l ;:Ii ;;; 

i III !', i : iii li'l! ! I : 'I! I ; 11 1 1: I 
' ' I !, I " II" :l I I 

1
'1 I! '!I' I,ll II" I'" 'I I I: I I' 'I Jill" I" I ~ t " I" I "'I ! I iii i ::;; i I ! : I [I i : i ,111 J I J! i 1 :; , I?:~) i: i! :i;: 

.060 1111111 (Iii P!l Ill! III! !ii! UJ 1 II IJI I!· 11:1 ill W iillj~i iHl 
i: I III; iii! I:!, : i:: i I!! I! I! ! 1111 i I ! i !: I! Iii: : i;;1 : 'Ir ~ j! t f i j:: t!:-~ 
,I I I. ,il 11,1" ,I", I ,I, 'I'" I dl' II 'J ,,·1,·-, 

.056 !,ij )I!l 'll'l! !l:; '1,li: II':; !;:ji :1:: :1::; i!il 'i;! ii l:: ~ 1Y : ,i;: !~:t:1 ~~I'h 
'" I' ii, I! ~! I (I II 1"1 'it' 'ti 1\., ., t ~ 11 I .1, ·ti_L 

'II ! I' III, "I 1111 II" III' ·'!I I I II:!I 'I "", 'I I" -, 'Hi I I I '1
1
'1 t i, I ,Ii I ; 11:: I ! I'lit ' 'I 111I1I1 : i II II' i It: ',i: f t , I I I ~ I I , :'" ii, I , ' , I , " ,',' I ' 

.052 !! I j;;',! I !! ; II \:; ! 11I11 II;: :: i I: I; i I I " ! !! ! i I! iii: :' 'h :: i: ;!! 'I ! ~ : i ~ ii.:;-
: 1 I L I' t • I 1 I I i ~ j. ,I · I j; I ' I. . I ~, • t I I • • 1L + I I 1 ... , • ~ 

I: Iii!" : It j I: i: 11 111 ! 11 ; I : 1 ~!;;, :! II i i! i: ; J' ! J : : ' I : 1/1 ';:; " : i ;: :; ~r , '1'1 ,," Ii 'n ' \ , ', .,' 1", I;.g , "'." ." 
.048 ! I ii', Ill! PH '111 1 j 'II ! 'II i I; I: t i i j: II :::: w: :: ':'. :,:: : ; it i \ 

lj :, iT '1:1 :d Ij IlL, IIj III ,~I ,'ii tli :,: ::;: ,:" :I~l+;i.t 

I ~ I I!! I: 11 'd I '1 It! lUI t "I ~ I:' t ! I ! I : 'II j' )f. I ' , " :' t: ::;: : T [:-1' . 11' , 11 t I ' ,II I 11'1 " , 41 , I' j" ,I [' I, t Ii ~ I r-~1 C
O

.
044

. I ,,1, 1' ,.," ",;j-, .. ," ,t'""""" L'.L 

'.1 1 I'~II II:; ':1'1': ::11 r"'I·,t1;11 ' III: I;',: ::1: 11' : ". "t, '''I ". :;': , ',. t' ,! I l' • ' It I. j I II' i ; j .• IT'" , •• j "" ••.• j! Ill' _til. II :1; ,I't ",,'. , II "I' T' .," ,." "" 

II ! I 'i I ; ! 'j II Ii I 'III I 't' I' III" ' '! I i)" 1'" " I""'"'''' ,-", jl 'I I: Iii j .1'1 1·;IIII!t ':'1 11'1' 'I: ' ·1 : ,:;11:1: 1,'1: :! li U'l;:1 1:j1 
I "It I I I I 1111' ,,';" I'·· " I' ' ..l ' I' \ t· ,~~ 

.040 '11' 111:; !j'! :I!; ;:1' Iii 1,1, tli' :;:1 .. 1: !:il 1:1: :::: i:: , :'1: ~l:-j 
I , 11 ,., I I '''' ." r I' I I I I 'Ill .,,' ' ,. ",' .", "" , ,. ", f ,.: 1 
I I l.i i ' IJ. I 'I 'I I I ,. t I. I I . i 'i' .•. .. .1 I'" I' t . , .. I • I - . 

;:;'1 :1"1 '1'1' :,11, "'I· II!i :'1: ':i": "" :li, ";: ';" ", ":; ,. ,;:, 'I ~. : 1 .j.:; I ;-1 . ; II;! ~ .. : I, : V : f j ~ : j •• ; • I .• f,·· I, 1 ... j ~: I ~ 

.0361 ;!1:~ ::Iii .HI;1 :!i! li!: t !;I' H-;! I~ :;:i 'I':;; '::: !li' ::;: ';;: till .;:!i 
III . ~r . I [ f ' 11 ! 1 I, I . ~ t L WJ/~tl I" t I I I I, I j I' ~! ,j t, i" I " I ~ t· , -' 
• II I!' f)~' : , ' II I , \ j I ~~Il ,',' r' II 'II ;,,; I:: II t,,: :::' : 1 ;: ~ j::-~ I', ",~I, , : I ~A ' H. , ; .11' :!; ,';. 1;,1 t :',1' , , I' , 
\I'II'II I II" ~ 'Ii )1.I;t 1 'jl ..... r1~1 II- It .::, :;i, .. :: '::, 

.032 "!I 'I" ~'i' :1 1, tllll:l!i!" 'il': 1"1 I',; 1:"1 :.:', j"":: ;:;: ::,1 ::~ 
II,:, ' \: I I' II' III' j 1 'I jl I,.; I 1 [' !, I I: i l :, t "I' j 'I 1T " ·' " I'", t ','" 'I ' " 'I ' " 'If' ': r' ,,',' " ..l.,,1 

Iii! I J' III jill: II 11!1 Hli ::Ij !ili lif ll1!l'uilLlil Ii!;!;! tD~ 
.028 I: j I'! WI llll~i ~ill illl Jl1!IHHI lPfltl l illill illll 

! I! 1 i 111 If i t1 ii!: i! II rE ~ HU lUi U lllHlru m± 
.024 11 1111111 ~I:I !IIU iii' 1 iiI: :1!141t I Vir llilntl li· a 

!II jj ; !!l !I·I HI r r ll Ilj'l: 111,111 I. ,Ittl$ ~4+-H'd~ l t i_ttl 
:, ill! II ; Ii! . i! I il l ! I~ ,: ,1 : 1 til, t. nll~;.. j It, d Ii ' i±tt" 

.02~1 o .1 .2 .3 .4 .5 .7 .6 

(h) M = 1.00 . Concluded . 

F igure 4.- Concluded. 

47 

--------------------------~ .~--------~-~--



"'" co 

-1.6 

~2 
-.8 

Cp -.11 

-.0 

.11 

U.S. L.S. 
o (J) 

<> $ 

D. £ 

Ii~ • I 

.8 
o .2 

-1.6 

-1 .2 

T.E.truncotion 
-.8 

% initial c 
o (basic wing) 

2 
Cp -.11 

3 

-.0 

.11 

.8 

-y =0.653 
I 

b/Z 

A 

~q Q,; "' .. 
1<>8 

'g ( • » :'ta 

- -- ---I"--~~ 
--

.4 .6 .8 1.0 0 .2 .4 .6 
x/C x/C 

(a) a = 1°. 

y =0 .933 
b/2 

y =0.804 
biZ 

~ 

t! 
1» C ~~ I ~ ~ c ~ 

~ ~ ~ II) ~ ~ ~ ~ % 
~ < 

@ ~ 
~ 

(l!' 1# "" i-

.8 1.0 0 .2 .4 .6 .8 1.0 
x/C 

Figure 5. - Effect of wing trailing-edge truncation on wing pressure distributions at Mach number 0.80. (3 = 0°; 

0h = -2.5°. 



*'" (0 

- 1.6 

-1 .2 

-.8 

Cp -.4 

- ·0 

.4 

U.S. L. S. 
o <D 

<> ¢ 
LI ., 

~ 
.~ 0 

~ 
til I'" 

r-
1 

.8 
o .2 

~ 

1 

-1 .6 

-1 .2 

T.E. truncation, 
- .8 

% Initiol c 
o (basic wing) 

2 
Cp - ·4 

3 

- ·0 

·4 

.8 

..L =0.653 y =0.804 
b/ 2 b/2 

1 

~ Q ..3 ~~ Ii , (~ ( F- ~ 
:-Q, 

It 
~ 

~ ~ ~ I~ 

~A ~ 
I r 

, 
@' I~ 

.4 .6 .8 1 .0 0 .2 .4 .6 .8 1 .0 
X/C X/C 

(b) a = 20. 

Figure 5. - Continued. 

y =0.480 
b/ 2 

I 
I 

I~ 
~ 

'" r> ~ ~ ~ ~Q '" . ~ lIP ~ .. ~ E ~ CQ. 
~ 

• ~ 

~~ 
- -

--L =0.933 
b/ 2 

~ 

It> ! It Ii C; 0-

~ 11\ ~ ~ ~ 
E~ 1 

b 
~ 

o .2 .4 .6 .8 1.0 
X/C 



L 

C}l 

o 

U. S . L.S. 
o 6l 

o <l> 

e. '" 

-1.6 

-1 .2 

- .8 
<> 

(.J). 
Cp - .4 

~ I' 

-.0 • 
.4 

.8 
o 

• • ~ I 

I 

·2 

- 1 .6 

-1 ·2 

- ·8 
T . E . truncal ion, 

% initial c 
o ( basic wing) Cp - .4 
2 
3 

- .0 

.4 

.8 

..L =0.653 
b/2 

~ ~ ~ q ~ 
I 
I 

II" ~ l'Aj 
I 

~..4 I~ 
1 I 

.4 .6 .8 1 .0 
X/ C 

-y =0.80 4 
bj 2 

~ 

"' I'" ~ ( ~ < ~ «t 
Ii) 4 '" .. ~ ~ I~ 

~ 
~ l~ 

o .2 .4 .6 .8 1 .0 
X/ C 

(c) CI. = 30 • 

Figure 5. - Continued. 

lti 
I:> 

<> 
c 

-"'- • . ~ 
I", 

- - ---

16~ ~ a 
~ 

o ·2 

y =0.480 
b/2 

I> ( ~ ~GI (), 

.. ~ ~ ~ 

, 
~ t!! 

.4 · 6 
x/C 

c$ 

~ ; 

-.L =0.933 
b/ 2 

<; 9 
.~ 

E~ 

" "'l!'!" 

.8 1 ·0 



-~--.----------.---- -----

01 ...... 

-1 .6 

-1 .2 

- .8 

Cp - .4 

U.s. 
o 
o 
6 

Oil 

<'"l 

0 

b 

- .0 !. 

.4 

.8 
o 

" 

L.S. 
<D 

<D 

AI 

~ ~ 

L --!---

.2 

Ib 

~ 

-1 .6 

-1.2 

T .E . truncat ion , 
- .8 

% initial c 
o (basic wing) 

2 
Cp -.4 

3 

- .0 

.4 

.8 

- l =0.653 
b/ 2 

--1 

-

po fb ~ <; .3l 
~ ~ 

-l- f' ~ .A .... 

0 

~ 

. 4 .6 .8 1 · 0 0 
X/C 

ZI ~ 

tfi • 
~ , (h 

• ~ • ~ , 
- -

.2 .4 .6 
x/c 

(d) 0' = 4°. 

--~.---------------

y =0.80 4 
b/2 

A 

'" ~ ( ~ Q",l 
n 

fa 
~ (I. , 

'l -. 
~ -!!I' 

.8 1. 0 0 .2 

~ ~ 

• ~ I! 

.4 .6 
x/c 

y =0.933 
b/2 

~ 0-

~ 

" ~ 
~ 

- - -

. 8 1.0 

Figure 5. - Continued. 



01 
r:-.:> 

U.S. 
0 

0 

6 

-1.6 

~ 
C -1 .2 

- .8 
.A. 

Cp -.4 

- .0 
~ I '" 

l-
.4 

.8 
o 

L.S. 
Ell 

<l> 

'" 

& 

~~ 

.2 

-1.6 

-1.2 

- .8 
T .E. truncation, 

% initial c 
o (bosic wing) 

2 
Cp -.4 

3 
-.0 

. 4 

.8 

---, 
I 

...1....=0.653 
b/2 

-Y-=0.804 r--- b!2 
-

~! 
-

I 

J 
II 

-
J o~ -

I 
~ ~ ~Sl Q, J 

c ( 

e.. ~. ( ~ 

~ ~ ~j 
I 

~~ ... J 
I'" I 

I 

~ 
Q.A 

t. t It ~ 
---< 

4 
l. 

~ 1 .j. <tJl-

.4 .6 .8 1.0 o ·2 .4 .6 .8 1.0 
X!C x/c 

(e) a=5°. 

Figure 5. - Concluded. 

O() 
b~2=0.480 

0 -
-

~ ~ ~~ 
~ ~ 

.... Q.A 

• • ~ .. ~~ 

Y =0.933 
b/2 

~ 

~I~ 
~ ~ a ~ ~ q Q. ~ , ~ ~ . ~ ~ ~ ~ 

~- ~ 
<'II 

!l "'t ...,. 
- - - - - - ---

o .2 ·4 .6 .8 1.0 
x/c 



C11 
c.o 

-1.6 

-1 ·2 

-.8 

Cp._ .4 

-.0 

.4 

U.S. L.S. 
o <D 
() ¢ 

6 .t; 

I I 

~j t ~- ~ 

1 
.8 

o .2 

-1.6 

-1 .2 

T.E.truncation, 
-.8 

% mitial c 
o (basic wing) 

2 
Cp -.4 

3 

-.0 

.4 

.8 

~ 

I ..L =0 .653 
b/2 

-
r---
;--

~ 
It Ih ~ ~ ~-l 

~ 1 

1 1 I~~ 

~j--j--j--~I---1f--l-':-Y;;; =0.804 
b/2 

~_it..lo. 
~ . ~ ( ~~ 

~ ~I'" ~ 1&. ~ 

,. 
<:;)'1~ 

f!' 

Iii 

·4 .6 
X/C 

.8 1.0 0 .2 ·4 .6 
X/C 

.8 1.0 0 

(a) a = 1°. 

...1.... =0.933 
b/2 

3!. 

Ill' c 0 

S ~ "" I'" ,. ~ ~ 
E" 

, 
<I 

"'I"'" 

.2 .4 .6 .8 1.0 
X/C 

Figure 6.- Effect of wing trailing-edge truncation on wing pressure distributions at Mach number 0.90. t3 = 00; 

0h = -2.5°. 



(,}1 

*'" 

U.S. L.S. 
o <D 
o $ 

'" " 

- 1.6 

- 1 .2 

- .8 

Cp - .4 
8( 

- .0 ~ 

.4 

.8 
o 

I'" ~ 
~ 

.2 

-----------------.~~----

- 1 .6 

-1 .2 

T .E. truncation, 
- .8 

% initial c 
o (basic wing ) 

2 
Cp - . 4 

3 

- .0 

.4 

.8 

-L =0.653 
b/2 

I I I 1 I I I_y =0.804 
b/2 r 

-
I 

~ ---1 

ill- II> '1 _ct. ~~ • ! < I fi !6 Q,; 
I<A I~ r ~ 

'i 
~~ 1# 

N -
~. 

1 1 1 l~ 

. 4 .6 .8 1.0 o ·2 .4 .6 .8 1 .0 
x/c x/C 

(b) a = 20. 

Figure 6. - Continued. 

y =0.480 
b/2 

I~ 

9 0 

~ 
~ ~ jb.Q a,. .1· ~ ~ 

~ ~ 

~ ; 

o .2 .4 .6 .8 1 ·0 
x/C 

---------



C}l 
C}l 

U.S. 
0 
(> 

t::. 

-1 .6 

-1.2 

-.8 
S 

Cp - .4 

- .0 
~ 

.4 

.8 
o 

L.S. 
$ 

~ 

AI 

e 
I~ 

~ 
@ • /!1 ~ 

.2 

-1 .6 

-1.2 

- .8 
T .E. truncation , 

% initial c 
o ( basic wing) 

2 
Cp -.4 

3 
- .0 

.4 

.8 

y =0.653 
b/2 

I 
I 
I 

A 

~ ~ ~ It' '< q, 
1'1' ~ 

( ~ ~A 
~ ~-

1-

.4 .6 .8 1.0 0 
x/c 

SQ 
~ 

~ 

• • • 
1101 

y =0.804 
b/2 

I 

li:l " IV jI ( >1 ~~ ~I~ ~ ~ 
• • ~ ~ ~ • 

~ 
r;J ~ 

.2 .4 .6 .8 1 .0 0 .2 
x/c 

(c) a = 3°. 

Figure 6. - Continued. 

~ ~ /). 

~ 

~~ 

.4 .6 
x/c 

y =0.480 
b/2 

I 
I 

~q; 
n. 

) 
I 

~ ~ J 

~ 
1 

~~: 
--- -- ---

.. 
y =0.933 

b/2 

, 9 

~ 

~ < 

eJl!ree" 

.8 1.0 



, 
I 

CJ1 
0:> 

L ___ ~ __ ~ 

U.S. L.S. 
o (]) 
o ¢ 
A I; 

-1 .6 

-1 .2 

" C 
~ '!. 

-.8 
L> 

Cp -.4 
( 

-.0 • it ~ 

~ 

.4 

.8 
o .2 

~ 
r 

+ 

T.E . truncation, 
% Initial c 

o ( basic wing) 

2 
3 

-1.6 

-1.2 

- .8 

Cp _ . 4 

-.0 

.4 

.8 

-y =0.653 
b/2 

~ ~ ItA ~ ,. I~ 

r~ ~~ 
f' 

!9 

~ 

.4 .6 .8 1 . 0 0 
x/c 

'" {1 

,* • • 

.2 

~ 

~ ~ , 

. 4 .6 
x/C 

(d) a = 4°. 

1 1 -r 1 

~o 
~ ~ 

I. ~ • 
~ 

y =0.804 
b/2 

I'll 
c 

~ b. 

~ ( ~~ 
Qa 4. " 

~ ~ 
~ r~ 

.8 1.0 0 .2 

Figure 6. - Continued. 

-----~--~- .. -----£.--

1 T 1 I 
y -

t:> 

~ • 

~ 
~ ~ ~ 

.4 .6 
x/c 

b/2- 0 .48O 

ja G 
~ 

1& ~ 
<!I 

~~ 

I 
y =0.933: 

b/2 , 
, 
, 

1 

( 0 

C<t, 
e ~ 

E!lr-

.8 1.0 



Ul 
~ 

U.S . L.S. 

- 1.6 

- 1.2 

-.8 

Cp -.4 

- .0 

.4 

.8 
o 

o e 
o <j) 

A AI 

.2 

T.E. truncat ion, 
% ini t ial c 

-1.6 

- 1.2 

- .8 

o ( basic wing) Cp -.4 
2 
3 

-.0 

.4 

.8 

I<> ~ 

.. 
~ 

.4 .6 .8 1.0 0 
x/c 

~ 

I-

y =0.804 
b/2 

18 

~ \ ~ ~ ~ c ~ ~ 

" .. Ito t ~ ~ 

~ 
fi1 1~ 

.2 .4 .6 .8 1.0 0 
x/c 

(e) a = 50 

Figure 6. - Concluded. 

y =0.933 
b/2 

~ ~ 

~ 

~ ~ ( ~ C; Q. 

~. It- ~ ~ ~ ~ ~ 
~~ 

"" I!!!" 

.2 .4 .6 .8 1.0 
x/c 



--

C]l 
00 

u.s. 

- 1.6 

-1 .2 

-.8 

Cp - .4 

- .0 

.4 

.8 
o 

0 

0 

0 
6 

L.S. 
E9 

IB 

~ 

I» 

.2 

-1 .6 

- 1 .2 

T .E . truncat ion , - .8 
% init ial c 

o (basic wing) 

I Cp - .4 
2 
3 

- .0 

.4 

.8 

.4 .6 .8 1 .0 
X/C 

y =0.933 
b/2 

~ Ii 

I " • 

l '" ~ 
~I Q 

~ _t 
c:. "l r~ 

0 
~ III 

1"""1 _____ I 

o .2 .4 .6 .8 1.0 o .2 ·4 .6 .8 1 . 0 
X/C X/C 

(a) a = 10 • 

Figure 7. - Effect of wing trailing -edge truncation on wing pressure distributions at Mach number 0.95. {3 = 00 ; 

0h = -2.50
• 



0'1 
<0 

,.,....--~-. ___ . ...",.::t"--_____ ~ __ 

U.S. L.S. 
0 61 

0 EB 

0 ~ 

(; <to 

-1 .6 

..: 1 .2 

-.8 
In 

Cp - .4 
I'" r,: o ~ 

• - .0 

.4 

.8 
o 

I . ~4 

. 2 

-1.6 

-1 ·2 

T. E . !runco! ion, -·8 
% ini!iol c 

o ( basic wing) 

I Cp - .4 
2 
3 

- .0 

.4 

.8 

..L :0.653 
bj 2 

~ 
Ii) , ~~ l 

b 

!" I~ 
~ 

-- - ' ~tL 

.4 .6 .8 1 ·0 
XjC 

-- -._---_ . . - ~--.--.----------

J - ..L:0.48C 
b/2 

-I 

-, 

~ c) r> 

~ ,. .-
~ 

~41 • 
~ 

~ 
r 1# , 

I Y =0.80 4 
I - b/2 r-- _ 

[ J J -= 
, I --y-

' ~ 

I~ # ~ q r ~co, 
I'- I It ~ 

el_ L 1 -L 1 _,_ 

L 1 J 1 J J.-+-- - + 

o .2 .4 ·6 .8 1 .C o .2 .4 .6 .8 1 ·0 
x/c x/c 

(b) a = 2°. 

Figure 7. - Continued. 

------.--~.~~~~-----~~ 



I 
J 

m 
o 

U.S. L.S. 
0 Ell 

0 !Il 

0 $ 

C> .t. 

-1 .6 

- 1 .2 

.. ~ 
f) 11 

- .8 

Cp - .4 

I '· 
- .0 r--

.4 

.8 
o .2 

T.E . truncation, 
% initial c 

o (basic wing) 

I 

2 
3 

- 1 .6 

- 1 .2 

- .8 

Cp - .4 

- ·0 

.4 

.8 

2- =0.653 

~ 
t 

16 

.4 .6 
xlc 

b/2 

~ <ill 

I~ 

"' . ~~ .. I 

.8 1. 0 

I_Y_=0.80 4 : 
b/ 2 , 

, 

-
, 
I 

, 
, 

-I , ~ 

~~ j -I'" 

L , 
, 

1'!1!6 , 11 , -
~ .. iii 

, 

..#.. -' .,. 
,,- I 

o .2 ·4 .6 .8 1. 0 
XjC 

(c) a = 3°. 

Figure 7. - Continued. 

----_._---------

2-=0.480 
b/ 2 

I 

I 
~B 

i 
! ~ ~ ,. 

~ 

•• ~ ~ ~ ~ 
~ 

• ~ 

#; 
- - - - - -- -- -

Y =0.933 
b/ 2 

~ i 
• II • ~ po ~ ~ 

: • II III <iii! 
~ 

E. 
<II 

"" l'1li" 
--- -- -- --~ 

o .2 .4 .6 .8 1 .0 
x/c 



0) ..... ( 

.~-~--~~-~~-~~-.-----------.-~. 

U.S. L.s. 
0 G) 

0 III 

0 ~ 

t:. &I 

-1 .6 

-1.2 

Oil! " 4 ~ 
- .8 

Cp -.4 

... ". I 

Ie 
-.0 

.4 

T.E. truncotion, 
% Initiol c 

o (basic wing) 

I 

2 
3 

-1 .6 

-1 .2 

-.8 

Cp - .4 

- .0 

.4 

.8 

L=O.653 
biZ 

A (ij ... 
~ 

~<!! 
~ L ..... 

f'" 

-~-.. ---.-- .. -.--

O~ 
'A 

Jl ~ 
II-

~ ~ • • .,. 
I~ 

-Y-=0.804, 
biZ 

10 IA .. 
i ~ ~~ ~ ~ 10 p 

~ 
/A~ 

•• .. ~ ~ ~ ~ 41· ~ 4 
~ ( 

It. " -t' 
I 

.8 
o .2 .4 .6 .8 1.0 0 .2 .4 .6 .8 1 .0 0 .2 .4 .6 

x/c X/C X/C 

(d) a = 4°. 

Figure 7. - Continued. 

---"--.r" ------

Y =0.480 
biZ 

~ .. 
, ~ 

~j 

<!! 

~ t# 

Y =0.933 
biZ 

~ ern 

~ ,. , 
""fIll" 

.8 1 .0 



(J') 

~ 

U.S. L. S. 
0 Ell 

0 !B 

0 ~ 

to. I> 

-} .6 I 

-1 .2 

;a~ 8 ~ 
I - .8 

Cp - .4 

~ Ii • - .0 
I 

.4 

.8 
o 

+- +-

·2 

-1 .6 

-1 ·2 

T.E. truncation, - .8 
% initial c 

o ( basi c wing) 

I Cp - .4 
2 
3 

- ·0 

.4 

.8 

--. 
I 
l =0 .653 
b/ 2 

-
it 

~ 

P ~ 

j 
". "ll& 

~<Ii .Jtlw-
I 

+ +-

.4 .6 
X/C 

.8 1 .0 

...a !fl 

--'-
~ 

o 

~ ~ 

·2 

~ ~ , 

.4 .6 
X/C 

(e) 0: = 50. 

I~P'l Ig ~ 

.. I-, ... 
* - --

y =0 .80 4 
b/ 2 

I 
I 

, fg( 
~ 

I I U 

I 
I 

I 

~ 
, 

I 

II" ~ ~ ~ , 
!r t q 

, It 
'l!l 1"-: 

, 

.8 1 ·0 0 ·2 

Figure 7. - Concluded. 

- ~. ---------.-----

~ 
~ ~ Ii' 

~ 

j ~ 

II' f 4 

·4 .6 
X/ C 

- - - -~----------- --------

L=0.48 0 
b/ 2 

~ ~ 

,.., , 
"'~( 

<!lI 

~ ; 

-..L =0.933 
b/ 2 

C F' d,; &6 
~, iii 

""'I""'" 

.8 1 .0 

---------< ~--------~-----'-



O'l 
t.:l 

U.S. L.S. 
o (j) 

<> 4) 

D. A 

-1.6 

- 1 .2 

-.8 3 

Cp - . 4 1t1 !~ ~ .~ 

-.0 J 

.4 

.8 
o .2 

- 1. 6 

-1 .2 

T.E . truncat ion , 
-.8 

% mitiol c 
o (basic wing 1 

2 
Cp - .l± 

3 

- .0 

.4 

.8 

..L =0.653 
b/ 2 

0 !i. 
~ Jh <2 

f$ N Ie<> 

~ ~~ 

.4 .6 
X/C 

.8 1.0 0 

t ~ 

I 

I'S 

.2 

• ~ 
~ 

·4 .6 
x/c 

(a) a == 10 

Ie, 
i ~ 

~ 

y =0.80 4 
bj 2 

~ 

GI> 
.. 

ia 

~~ 

It 
GA ~ ... 

6~ to 
."" fel!l' 

'--+--- -

.8 1.0 0 ·2 

--------- C""h ~~~---

Q. 

i ~ a 

~ ~ ~ 
~ 

1 

. l± .6 
x/c 

y =0.480 
b/2 

~ o GIl 

~ 

~ 

~ ~ 

-L =0 .933 
b/2 

f ( 

. d I.aA 

~ 1 

"'1"'" 

.8 1.0 

Figure B. - Effect of wing trailing-edge truncation on wing pressure distributions at Mach number 0.96. f3 =00; 
0h == -2.5°. 



J 
J 

I 
L 

(j) 

*" 

U.S. L .S. 

-1 .6 

-1 .2 

-.8 

Cp -.4 

-.0 

o 
o 
6 

:~ c 

~ 

E9 
$ 

&. 

~ I) 

~ ~I 

.4 -----+--

.8 
o .2 

~ 

-1 .6 

-1.2 

- .8 
T. E. truncation , 

% mi tiol c 

o (bosic wing 1 
2 

Cp -.4 

3 
- .0 

.4 

.8 

I 

L =O.6Sj 
b/ 2 

I 
I 
I 

I 

J 
! 
, 
, 
, 

q og I 
~ 

t> 
JQ. J 

'" <J6 ! 

~.J. ~ 
1 J 

I 

~ 

.~ ~ ~ ~ 
~ ~ 

-+-

-------------~-----"----~-------"--- ----~--~---.--

r 
- L=0.480: 

b/2 rl 
---1 

-
In 

j ~ p 
~ Q 

~ 1-
.:; ~ 

f"' !.t 

+ + --+-- -- I--~ I~ 1 

y =0 .933 
b/2 

-Y-=O.80 4 
b/2 

, 

I 

I 

..a. 
<) l ~ 

~ 1 : ~ ~ ~ 
.. ~ c 

-
It. 1'<6 ~ , ~ ~ 

~ E~ 4 

-1" '" Ill! • 

.4 .6 .8 1 .0 0 .2 .4 .6 .8 1 .0 0 .2 .4 .6 .8 1 .0 
x/c x/ C x/C 

(b) a = 2°, 

Figure 8. - Continued. 

-L~ ________ ~ __________ ----____ ...... __ --------------------



m 
Ul 

U.S. 
0 

0 

'" 

-1.6 

-1.2 

&iJ 
0 

-.8 

Cp -- .4 

. 1" 
-.0 

.4 

.8 
o 

L.S . 
6) 

$ 

AI 

P ~ . ~ 
.2 

~ _____ , __________ ~. __ ~ _______________ ~ ___________ ~.:..--..r'_ 

-1.6 
b;2 =0.307 y =0.480 

b/2 
-1.2 

T. E. truncat ion, 8 > 0 
-.8 :0 $ 

~ 
%initi()1 c 

° (bask wi ng) 
2 

Cp -.4 o @ r> ~ ~ 0 

~ ~ ~ Q 

3 . ~ 
• Ia 

P 
" - .0 

~ ~ ~~ , • 
I. • • • ~ 
rw ~ 

.4 
~ ~ 

-
.8 

I 

L=0.653 
b/2 

y =0.804 
b/2 

.-L =0.933 
I 

b/2 

I 
I 
I 

I 

~ 
~ ~ 

e Ie ~" 
~ -~ 

~ ~ 

~ ~ r-. ~ 
<t> ( ~ "'" 

(. • !? r F' 

fit ~ ~-
~ • ~ P 1"<lA 

t ~ jr. ~ Q; 
& 

~ Gl 
~ 1A. I ~ 

~ , ~ 

I ""leer <!I I"'" 

.4 .6 .8 1.0 0 .2 .4 .6 .8 1.0 0 .2 .4 .6 .8 1.0 
x/C x/c x/C 

(c) 0'= 3°. 

Figure 8 . - Continued. 



r 

, 
I , , 
I 
I , , 

I 
I 
I 

I 

I 
I 

\ 

m 
m 

-1.6 

-1.2 

-.8 

Cp - .4 

-.0 

.4 

u.s. L.S. 
o <D 

<> 4> 

D AI 

0 
~ 

~ p 

~. 

I-

.8 
o .2 

~ 

.4 

T. E. truncatian, 
% Init ia l c 

o ( basic wing) 

2 
3 

-1 .6 

-1 .2 

-.8 

Cp - .4 

-.0 

.4 

.8 

y =0.653 
b/2 

(~ ~ Q 
l'" ,. 0 

<t& ~ 
I"'" ~ ~ 

.6 .8 1 .0 
X/C 

L_____________ _ _____ ._~ 

Y =0.480 
b/2 

@O 
A 

~ ( 

~G 

Q-

• • Il " Q£ 
j 

• ~ 

r- ~ ; 
-- -f---'-

-Y-=0.804 
b/2 

-.L =0.933. 
b/2 

I'T o~ ~~ ~ ~ ~ ~ 
~ ~ 

!> 

4 \· • t "(): 

~ ~ 

I"" • 
..0, 

~ 

~ ~ < 
'<A 

~ I" II" 
\!II! ~ "'F 

o ·2 .4 .6 .8 1 .0 o .2 .4 .6 .8 1 .0 
X/C X/C 

(d) a = 4°. 

Figure 8. - Continued. 



O'l 
-J 

u.s. 
0 

0 

£I 

-1.6 

-1 .2 

QI! 

- .8 

Cp - .4 

- .0 
!. 

.4 

.8 
o 

L.S. 
e 
<l> 

AI 

() ~ 

• If ,j 

.2 

-1.6 

-1 .2 

- .8 
T. E.truncotlon, 

%Init iol C 

o (basic wing) 

2 
Cp - .4 

3 
- .0 

.4 

.8 

-L...=0.653 
b/2 , 

y =0.804 
b/2 

, 

\Qa 

f5 
, 
, 

~c , 
, 

~ 
, 

'" 
, 

'l~~ 
P--.< u:b La. 

~. ~ ~ • l ~~ 

E ~ ~ ~: It Jl IJ-
"" r""" 

- - - - --

·4 .6 .8 1.0 0 .2 .4 .6 .8 1 .0 
x/c x/c 

(e) ct=5°. 

Figure 8.- Concluded. 

I -.L =0.933 
b/2 

~ ,. i'" 

41 ta I"" 
~ G "'lc. r-
~ 4i '-' ~ 

~ r 
-+---- -- 1 

o ·2 .4 .6 .8 1 .0 
x/c 

I 



I 
I 

I 

• 

I 

I 
I 
I 
I 

I 

L 

en 
ex> 

-1.6 

-1.2 

-.8 
T.E .truncot lon , 

U. S. L. S. % Init ial c 

0 Ell o (bosic wing ) 
0 <l> 2 

Cp -.4 

D. I!. 3 
-.0 

.4 

.8 

-1.6 
..L =0.653 
b/ 2 

y =0.933 
b/2 

y =0.804 1 

b/2 

-1 .2 I 
I 
I 

-, 

-.8 It Ii 

, 
, 
, 

0 

~l Ii ~' ~ ~ ~ ~ <,: Cp - .4 
: ~ It ~ 

, 
~ ~ f' 

~ 

:~ • c ~ 0 
, 
, 
, . ~ ~ b 

-~ 
, 

c , 

I~ 
~ 

". ~ &1~_ 

1 1 

- ·0 

.4 

~ I a I" e ~ 
te E~ a: "". ,-

--- ~ 

~$ :0 • ~ 
O}, : 

e~ 
, 
I 

-"'" ~I 
I 

.8 
0 .2 .4 .6 .8 1 .0 0 .2 .4 .6 .8 1 ·0 0 .2 .4 .6 .8 1 .0 

X/c x/C xjC 

(a) a = 1°. 

Figure 9.- Effect of wing trailing-edge truncation on wing pressure distributions at Mach number 0.97. f3 = 00; 

0h = -2.5°. 

~---- ---



Ol 
co 

-1.6 

-1.2 

-.8 

Cp - .4 

-.0 

.4 

U.S. L.S. 
o (jJ 

<> Q 

I:> '" 

1-

~§ ~ A 

fI" 
.. ~ 

.I. .I. 

.8 
o .2 

I 

T. E .truncation, 
% Initial c 

o (basic wing) 

2 
3 

-1 .6 

-1.2 

-.8 

Cp - . 4 

- .0 

.4 

.8 

...., 
..1... =0.653 
b/2 

y =0.804 
b/2 

r--

.4!: -.<: ~ I 

c; 0 1 

~ 
I ~ J I ~i I' It 'll 

I 

to ~ I 
%J 

.I. "~ki 
.. -~ , 

~ j 

~~ 
~ I"'" : 

. 4 .6 .8 1.0 0 .2 .4 .6 .8 1 .0 
X/C x/C 

(b) a = 2° . 

Figure 9. - Continued. 

y =0 .480 
b/2 

10 

~~ 
~ ~ ~~ 

'" • )! ~ .. 
~ 

c# ~ 

I I 
2...=0.933 
b/2 

---l 

~ 

III' ~ ~ t ~ l\ ~ c 

j~ 
~ 

E 

~ 

""l""'" 
l - .. .1. .I. 

o ·2 .4 .6 .8 1 ·0 
x/C 



I 
I 
I 
I 

-l 
o 

- 1.6 

- 1 .2 

- .8 

C - .4 
P 

- .0 

.4 

.8 

U.S . L.S. 
0 $ 

(> ¢ 

t; &\ 

r--

<>~ & 

_t 

il l · 

['" 

o .2 

- 1 . 6 
y =0.307 : 

b/2 
- 1 .2 

T. E. truncat ion, 
% ini t ial c 

~ I> ~ 
- .8 

o (basic wing) 

2 
Cp - . 4 c 

~ 0 <> ~ 

3 • 4 ~ 10 : 
~ - .0 

I. • • 
~ : 

.4 

.8 

L=0.653 
b/2 

~=0.804 
b/2 

- -
-

-

~ G 

~ ~- 0 

r-----lOco 
il r-

~ ( ~ 
~ -<Q. l'> 

-
I'" c1t. .. 

~ 
f" ~ ~~ 

1 • ~I""'--I --+--L 

.4 .6 .8 1 .0 0 .2 .4 .6 .8 1 .0 
x/c x/c 

(c) cv. = 30 

Figure 9. - Continued. 

L-___ ~ __________ ._._ 
------~--------.-------------

y -=0.480 
b/2 

IQ" 0 

I (l 

~ P (r> 
~ .- I' 4 ~ 

1+ ~ 

~ 
~ 

- - _ .- --

---, r 
-.l =0.933 
b/2 

-
-

-
[6~ 1 9 ~ ~ -

41 • ~4 C ( 

~ E C!l3t.. 
E ~ 

I '" ~ 
r 

I I '-

o .2 .4 .6 .8 1 .0 
x/c 



r-----------

-.J 
l-O 

u.s. L.S. 
o CD 
o ~ 

'" A 

-1.6 

-1.2 

10 .,. 
~ ~ 

- .8 

Cp -. 4 

•• 
~ 

-.0 
L-- _____ 

.4 

.8 
o .2 

~ 

~ 

-1 .6 

-1 .2 

T.E.truncotion, 
- .8 

% init ial c ° (basic wing) 

2 
Cp- .4 

3 

- .0 

.4 

.8 

..L =0 .653 
b/2 

~ (J 

~ It' 
~ 

~l 
<f" ~h 

.4 .6 .8 1 .0 
XIC 

r 

~~~ 

... 
t l'" 

rr 

I 

o 

-, 
I 

-Y-=0.804 - b/2 

---I 

! 
~ f' 

~ ~ 
~ 

.2 

~ 

1 1 -1--

.4 .6 
X/C 

(d) a = 4°. 

"'~ 
f. '-"...-

----1: 

.8 1 .0 

F igure 9. - Continued. 

0 0 I ~ , 

~ ~ • 
~ 

I 

~ 
~ ~ ~ 

• 

I 

o .2 

..L=O.480 
b/2 

~ 

) ~ cl 
( ~ ~ 

r ~ , 

~ 

-+--- - ~~ 

~ I> 

~ 

~ 

.4 .6 
x/c 

J.. =0.933 
b/2 

(l~ ~ 
~ ,. < 

'r" 
--+-

.8 1 .0 



I 
I 
I 
I 
I 
I 

I 
I 

i 

-J 
N 

L __________ _ 

-1.6 

-1 .2 

- .8 

Cp-.4 

- .0 

.4 

U.S. L.S. 
o <D 

<> $ 

II I> 

-

Gil f) I) 

• ~ ..... 
Ia 

.8 
o .2 

~ 

-1.6 

-1.2 

T.E. truncation, 
-.8 

%Inillal c 
o (basic wing ) 

2 
Cp -.4 

3 

-.0 

.4 

.8 

...L =0.653 
bj 2 

I"-

~ o 

~ (i 

~ 

1 'I"" ijP'<t"aS!~ 

.4 .6 
XjC 

.8 1.0 

r 
I 

~=0.804 - b/2 
r-

Io 
IV 

( ~~ ~ 
~ ! . ~ t 

~ ~ I....t.. t-

I 

o ·2 .4 .6 .8 1 .0 
Xj C 

(e) a=50. 

Figure 9.- Concluded. 

-L =0.933 
b/2 

~ , ~ i ~ /0 ~ ~ ~ 

I 
I 

I t" ( 
I 
, 

I ~ .. .t; Ja « Q./ lq,. 
, 

III at IfI -- - - - - - - - - - - - - - - - - ---

o .2 .4 .6 .8 1 .0 
x/c 

, , 
i 

I , , 
I 

I 
I , , , , , , 
I 
I , 
I 

I 



-J 
W 

u.s . 
0 

0 

Cl 

-1 .6 

-1.2 

- .8 

Cp -.4 
8i 

-.0 

.4 

.8 
o 

I 

L.S. 
$ 

~ 

I!\ 

• II 

.2 

T.E.truncotion, 
% initial c 

o (basic wing) 

2 
3 

-1.6 

-1.2 

- .8 

Cp -.4 

-.0 

.4 

.8 

.L. =0.653 
b/2 

0 

t> ~ <; 

I~ 

f" 4 ~ 

.4 .6 .8 1.0 
x/c 

~i 

~~ 

o 

y =0.804 I --L =0.933 
b/2 b/2 

~~ 
c<" 

I-
I- ~ 

I 
~ G 0 

• I ( 0 

~ (~ ~ - ~ 

~ ( 

~ .. G 
L21. 

!6 1 'f~ I 

IV • ~ 
1<J6 

E ~ .... I""" 

·2 . 4 .6 .8 1.0 o .2 ·4 .6 .8 1.0 
x/c x/c 

(a) a = 10 

Figure 10. - Effect of wing trailing-edge truncation on wing pressure distributions at Mach number 0.98. f3 = 00 ; 
o (\ = -2.5 . 



~ 
~ 

U.S. 
0 

0 

/l, 

-1.6 
-

-1.2 

-.8 

Cp -.4 
l;f ~ 

-.0 
,~ 

.4 

.8 
o 

L.S. 
(j) 

<l> 

d\ 

<) ~ 

• 4 

.2 

-1 .6 

-1.2 

-.8 
T. E. truncation, 

% initia l c 
o (bosic wing) 

2 
Cp -.4 

3 

...., 

.L =0.653 
b/2 

-
-

~ -

• ~ 1i G <i 

~ 

P'" "' _~ ~lL ~ 
4- 4- J 

.4 .6 
X/C 

.8 1 .0 

- .0 

·4 

.8 

I~o 
e ~ I 

~ ~ .1· 
~ 

- - - --- -- 01--- ---

1 
-Y-=O.804: 
b/2 , 

, 

I 
, 

I 
I 

(~ ~ 
I 

~ I"", 
I 
I 

~J 0 f! ' ~ 
~ 

La 0. 
jQ 

1" . I~ l l ~ I 

~ J 
je ~ 

~ 

t j 
~~ I 1- , 

I 

o .2 .4 .6 .8 1.0 o .2 .4 .6 
x/c x/c 

(b) a = 2°. 

Figure 10.- Continued. 

-.£.~------------------------------------

.L=0.480 
b/2 

P c 
" <,j 

~ 

eI 

~ 1~ 

-L =0.933 
b/2 

c 

0 

~ 

Eil .Jill ..... 

.8 1 .0 



-J 
01 

-1.6 

-1.2 

-.8 

Cp -.4 

-.0 

.4 

U.S. L.S. 
o ill 

<> ¢ 
{; I; 

6~ C> ~ 

•• 
~ 

.8 
o .2 

It. 

~ 

-1.6 

-1.2 

T. E. truncation, 
-.8 

% initialc ° l basic wing) 

2 
Cp -.4 

3 

-.0 

.4 

.8 

I 
Y I 

-=0.6531 
b/2 : 

G 

~ ~ 0Q] 

«A 
~ ,.~ 

~ ,A 

'l ~ ~ 
~ . ~ 

II 

r-

,--
-

r-

-

G. 
~~ 

.t. , 
~ 

1 I 1 

-Y-~0.307 
b/2 

() 0 10 

~ ~ .... .... 
• • 

I'" ~ 

-Y-=0.804 
b/2 

I .-
I 
, 

( 

0-1 
f ~~ 

~ r ~ 
r---; 

~ 

I J 1 I L~ 

.4 .6 
X/C 

.8 1 .0 0 .2 .4 .6 .8 1.0 
x/c 

(c) a = 3°. 

Figure 10.- Continued. 

y =0.480 
b/2 

Oil o ~ 

~ 

~ I'" 
...or. 

• • ~ ~ ~ 

~ ~ 

re ~ 

\ 

Y =0.933 
b/2 

I 
, 

I 
~~ fQ 

iC) ~ 
~ 

~Ia • ~ ~ 
It Q Ii 6 

f.aA.. -
( 

~ " < 
"'I!~ 

o .2 .4 .6 .8 1 .0 
x/c 

___ __ _ ~ _ _ _ _ _ ___ _ _ .-..J 



-J 
C!) 

U.S. L.S. 

-1.6 

-1 .2 

- .8 

Cp -.4 

- .0 

.4 

o 
o 
6 

IA ."\Q 

.* 
l* 

.8 
o 

$ 

<:I> 

AI 

.2 

T.E. truncation , 
% ini tiale 

o (bosie wing l 

2 
3 

-1 .6 

-1 .2 

- .8 

Cp - .4 

- .0 

. Lf 

.8 

..L =0.653 
b/2 

~ ~ 

& (!l 

Ia. Q, 

Il % 
(,. ~ .~~ 

.4 ·6 . 8 1.0 
x/c 

r ..L =0.480 
b/2 

0 -l 

~ 

~. a 

-~ 

" 
, ~ o.6.Jl I. .-

~ 

1* <$; 

y =0 .933 
b/2 

, 
, T I I I I I 

-Y-=O.804: 
b/2 : 

,-

r ~ 

r 
, 

~ I ~ 16 ~ 
, 

~ ~~ , ~ \)0 ' ( 
l-

I , . ~ ~ ~ ~ 

~ ~ 0, ..., 

61 GIl 
... ( 

Ie... 

\ , ,-
~..QJ, ----l ...... 

~ 
.. 

t. Qo..~ 11 

---i 
I I"" 

<l .-l r 

1 1 
- I~ I 1 1 

o .2 .4 .6 .8 1.0 o .2 .4 .6 .8 1.0 
x/c X/C 

(d) a = 4°. 

Figure 10.- Continued. 



u.s. L.S. 

-1 .6 

-1 . 2 

-.8 

Cp -.4 

-:] 
-:] 

--... . _-------------- .-

- .0 

.4 

.8 
o 

o <D 

o 4) 

l> '" 

.2 

T. E.lruncal ion, 
% Initial c 

o (basic wing ) 

2 
3 

~----------.--------

-1.6 
y =0.307 

b/2 

-1.2 

<> ~ 
~ - .8 

2 

Cp -.4 <> 
t) 

4 
Jo (l 

• r- • • - .0 

~ I· ~ 
- -.4 

.8 

~ 

-y =0.804: 
b/2 

J 
J 

I 
I 

--I !o-- I I"f 
J 
I 

~ J 
G F' ~ ~-' 

~ I 

~ I t ~ ~ iP 
J 

t- I~ ~ 
I , 

I --4 -

.-.----- ----< ------~-~- ---

, 
y =0.933 

b/ 2 

"" (:l 6 ~ ~ ~ ~ e 

, . ~ I~ 
41· E' 

G; ~c 

~ e ~t--

.4 .6 .8 1.0 0 ·2 .4 .6 .8 1.0 0 .2 .4 .6 .8 1 ·0 

X/C x/c x/c 

(e) a = 5°. 

F igure 10 . - Concluded. 



I 
I 
I 
I 

I 
I 
I 

• 

I 
I 

i 
I 

~---

-J 
00 

I • 

U.S . L. S. 

-1 .6 

-1 .2 

- .8 

o 
o 

'" 

Cp - .tt 
~ 

-.0 

.4 I 

.8 
o 

~ • 

1 

e 
<l> 

III 

=-

.2 

~ 
, 

T.E.truncation, 
% initial c 

o (basic wing) 

2. 
3 

-1.6 

-1.2 

- .8 

Cp - .4 

-.0 

.4 

.8 

---, 

y =0.653 - b/2. 

l 11 ~ 

~ 
1-<6-

ff~ 
~ 

~ 
l 

· 4 .6 .8 1.0 
X/C 

--L =0.480 
b/2 : 

I 
I 

:e .... It 
• ~ ~ ~ Po 

... < 

~ ~ " «. t".. 
~ 

~ 

~ 1,.$ 
- - ---

o .2 .4 .6 .8 1 .0 o .2 .4 .6 .8 1 .0 
X/C x/c 

(a) 0' = 1°. 

Figure 11. - Effect of wing trailing-edge truncation on wing pressure distributions at Mach number 0.99. f3 = 0°; 

0h = -2.5°. 



1------

-J 
~ 

U.S. L.S. 

-1.6 

-1.2 

-.8 

Cp -·4 

o 
<> 
tl 

efj 

6) 

(j) 

&. 

~ ~ 

.. .. 
~ 

-.0 

.4 

.8 
o .2 

E ~ 

T. E.truncation. 
% Initial c 

o (basic wing) 

2 
3 

-1.6 

-1 .2 

-.8 

Cp - .4 

-.0 

.4 

.8 

2'-:0.653 
b/2 

0 

~ ~ 
...0.. 

"& 
~~ ~ 

• 
IA. 

.4 .6 .8 1.0 
x/C 

~ . If ~ ~ 
10 

o .2 .4 .6 .8 1 .0 o ·2 
X/C 

(b) a= 2°. 

Figure 11. - Continued. 

~ ,. ~ 

l> 
~ 

.4 .6 
x/C 

-L =0.933 1 b/2 

I 

~ ~ 
0 

E~ ~ ~ < 

1= 

.8 1 ·0 

I 
I 
I 

i 
I 
I 
I 

I 
I 
I 
I 

• ..J 



(Xl 
o 

U.S. L.S. 
o <D 
o <!> 

l> £ 

-1.6 

-1.2 

-.8 
~...S1 ~~ 

Cp -.4 

-.0 ,-

.4 

.8 
o 

• • 

.2 

~ 

-1.6 

-1.2 

T.E.truncation, 
- ·8 

% init ial c 
o (basic wing) 

2 
Cp -.4 

3 

-.0 

.4 

.8 

L =0.653 . 
b/2 ' 

(rr ~ 
I 

~ 

~ Q 

~.J 
".~~ 

AC 
~ ~ 

~. 

~ 

~~ 
~ !O 

4 • Ito 
!t 

. 4 .6 . 8 1.0 0 .2 .4 .6 .8 1 .0 0 .2 
X/C X/C 

(c) a = 3°. 

Figure 11. - Continued. 

y =0.480, 
b/2 

~ <lI 
~. 

q.. 

~ i 
~ 

~ 
, 

; : 

-L =0.933 
b/2 

~ p ~ ~ 
J 

l' 
~ Q 

~ 
~ 
~ 

\lIP' ~ 

. 4 .6 .8 1 ·0 
X/C 



00 
~ 

-1.6 

-1.2 

-.8 

Cp·- .4 

-.0 

.4 

u.s. L.~ 
o . ID 

o ~ 

I:> I; 

vel ~ ~ 

• • 
~ 

.8 
o .2 

-1.6 

-1 .2 

T.E. truncation, -·8 
% initial c 

o (basic wing) 

2 
Cp -.4 

3 

-.0 

.4 

.8 

y =0.653 
b/2 

~ 
~ IA 

~ 

~ " 
'<,j~j 

~ e ~bt-

r-

-
r-
r-
-
9~ 8 
r 

"ll-
I"" 

·4 .6 .8 1 .0 0 
X/C 

.2 

~ 

II" 

.4 .6 
X!C 

(d) a = 4°. 

iA..l::> 

• 
IW 

-Y-=0.804 
b/2 

~ ~"l; 

(.,.,.,. ..,.. 4 -t -
E~ .J/.... 

-

.8 1.0 0 

Figure 11. - Continued. 

..L=0.480 
b/2 

, 
~ 

t1 b!:. Q 

<t 
• !It ~ . 

~ 

~ ~ 

J.. =0.933 
b/2 

.,. ~ ~ 

~ F , , 
~ 

~ ~~ 
e Gil 
~ 

.2 .4 .6 .8 1.0 
X/C 



I 
I 

I 

(Xl 
I\:) 

L-____ " __ 

U.S. L.S. 

-1.6 

-1 .2 

-.8 

Cp -.4 

- .0 

.4 

.8 
o 

o <D 

o <l> 

" .. 

.2 

T.E.truncot ion, 
% initial c 

o (basic wing ) 

2 
3 

-1.6 

-1 ·2 

- .8 

Cp - .4 

- .0 

.4 

.8 

.4 .6 
x;c 

.8 1.0 

Q 

I'" 

~ 

o 

~ ~ 

• 

.2 

~ 

·4 .6 
XjC 

(e) a = 5°. 

-Y-=0.307 
b/2 

I '" 0 

(,) (1 

• • 
I· ,. 

.8 1 .0 

Figure 11. - Concluded. 

!V( 0 ~ ~ 

l1 • 

~ 

o .2 

~ ~ 

~ It> 

·4 .6 
x/c 

-1..= 0 .933 
b/ 2 

Ii 

E ~ "',~. 

It: E!Il ~ 

.8 1.0 

~--~--~------- - - -



,---~--------....,-------.~--~------~. ---~-

U.S. L.S. 

-1.6 

...: 1.2 

- .8 

Cp - .4 

- .0 

·4 

. 8 
o 

o e 
o ¢ 

6 AI 

·2 

T. E .truncation 
% initiol c 

o (basic wing) 

2 
3 

-1.6 

-1.2 

-.8 

Cp - .4 

-.0 

.4 

.8 

.4 .6 .8 1.0 
x/c 

r--

t-

r-

-
t-
Iii Ii ~ ~ 

~ E ~ ~ 

~'" IU 

'" 

o .2 ·4 .6 
x/c 

(a) a = 1°. 

- - -
-Y-=0.804 
b/2 

.L =0.933 
b/2 r-

I I 

-

r-

( 

~ 

I" 

~ -
(~ ( ~ c 0 1<\. it.. 

~ ~ 

~ 

~ -
~ -~ .Q. 

ct ~ < 
'U 

""1l!!l' 
l 1 .!. "'l~ ..... 

.8 1 ·0 o .2 ·4 .6 ·8 1 ·0 
x;t 

Figure 12.- Effect of wing trailing-edge truncation on wing pressure distributions at Mach number 1.00. {3 = 00; 

~ 0h = -2.5°. 

-~-~- -- - -' -----



00 
~ 

------------ ------~--- ----- ---------------------~-~--------------------------~--~~---~ 

-1.6 

-1 .2 

-.8 

Cp- .4 

-.0 

.4 

-1.6 

-1 ·2 

- ·8 
T. E.truncatlOn. 

U.S . L. S. % init iol c 
o (!l 

o $ 

o (bosic wing 1 

2 
Cp -.4 

l\ AI 3 
- .0 

.4 

.8 

ILL =0.653 I -b/2 

---i 

r---U-~---t-t-Irr 
-; 

8 Ii! <> ~ (! 0 

• I' ~ ~ 
I. ~~ 
~ <~~ ~tL 
r--

- ---t-

.8 
o .2 .4 .6 .8 1.0 

X/C 

!9i ,-
~ 

o .2 

~ 
<p. 

• ~ 

.4 .6 
X/C 

(b) a = 2°. 

y =0.804 
b/2 

<~ 

2: 
It ~ 

~ 
\!IO 1(!5!7' 

.8 1.0 

Figure 12.- Continued. 

y =0.933 
b/2 

~ l~ <; 

~z I~ ~ It , ~ ~ F 

~ 9.l 
lL>-

~ "'I 
~ ~ 

1""11' 
- - - --

o .2 .4 .6 .8 1 .0 
x/c 



00 
01 

U.S. L.S. 
o (j) 

<> <D 

L> 4\ 

-1.6 

-1.2 

- .8 
6...c ,.. 

Cp - .4 

- .0 ,-

.4 

.8 
o 

4 • 

.2 

~ 

-1.6 

-1 ·2 

T. E .truncation, 
- .8 

% Initial c 
o (basic wing) 

2 
Cp - .4 

3 

- .0 

.4 

.8 

I Y I 

b/2 =0.653
1 

J 

J 
I 
I 

I 
I 

J 
I <l , 

12> 
3: 
~ ~ 

'II'" € ~~ 

.4 .6 .8 1 .0 
x/ c 

a .2 .4 .6 .8 
x/ c 

(c) a = 30 

Figure 12.- Continued. 

t ~ @ !k 

. .. ~ 
~ 

I 

~~ 
a t> 

~ . t 
~ 

1 .0 o ·2 

~ 

(~ 
~ 

.. 

I'" ,:> c 

lit 

.4 .6 
X/C 

y =0.480 
b/2 

(J! 

0, 

QA 

~ 

- ~ ~ 

--L =0.933 
b/2 

t> 

~ f.Q;.... 

ij " ~ ..... 
J 

.8 1.0 

I , 

I 
I 
I 

I 
I 
I 

: 
I 

I 

I 
I 
I : 

I 
I 
I 
I 



00 
m 

U.S. L.S. 
o e 
o <!> 

" &, 

-1.6 

- 1.2 

-.8 "0""0 0 ~ ~ 

Cp -.4 . ,. 
• 

I-
-.0 

.4 

,8 
o .2 

T.E. truncation, 
% initial c 

o (basic wing) 

2 
3 

-1 .6 

-1.2 

- .8 

Cp _ .4 

- .0 

.4 

.8 

..L. =0.653: 
b/2 i 

, 
I 

I 
I 

~ ~ ~ Q 
I 
I 

0 

~ ~ ,.-,.. 

~d 
el {! ~ 

.4 .6 ·8 1 .0 
X/C 

o .2 .4 .6 
X/C 

(d) a = 40 • 

.8 

Figure 12. - Continued. 

1 .0 

10 19 

.. ~ 

" 
~ 

~~ ..Q16 -

~~ It. 

It.. 

o .2 

-----------------------------------------------------l , 
! , 

y =0.480 
bj2 

~ [L 

II!' (3 

QJ 

• .. ~ j 

'" ~ 

~ c# 

y =0.933 
b/2 

~ ~ 

~ 
et ~ G't,l 

e 8E 
~ 

.4 .6 .8 1.0 
XjC 



i---

c:x:> 
-:] 

U.S. L.S. 

-1.6 

-1 ·2 

- .8 

Cp -.4 

-.0 

.4 

.8 
o 

o (]) 
<> ~ 

t; .. 

·2 

T. E. truncation, 
% Initial c 

o (basic wing) 

2 
3 

-1.6 

-1.2 

-.8 

Cp -.4 

- .0 

.4 

.8 

.4 .6 .8 1.0 
X/C 

~ -
~ b~2 =0.804 y =0.933 

b/2 

~() ~ ( e" IO(! ~ ~ ~ ~ ~ G fo 
P 

~ 

~~ 

•• ~ 
,. , ~~ 

, W ~ G~ 
~ ® ,. 

E~ .".!.' 

-
i 

-
~ .All .. If " .~~ 

---4- - r 
o .2 .4 .6 .8 1 .0 o ·2 .4 .6 .8 1 .0 

X/C X/C 

(e) a = 5°. 

Figure 12.- Concluded. 



co 
co 

.7 

.6 

.5 

cn .4 

.3 

.2 

T. E. truncat ion , 
% init ial c 

o 0 (basic wing) 

o 2 
e:,. 3 

I 

~-H-+--+-+---+-LL ' , 
I 

-1 
~i-1~~~LL R~ : 

~ r-n ' 
~~R' i 

J ,,~ --1 
r·, ""~ I 

a = 30 '\ 0 1 
L I I l 

. 4 

.3 

.2 

Cn 

.1 

o 

- . 1 
o 

.7 

.6 

.5 

Cn . 4 

. 3 

.2 

. \ . 1 
o ·2 ·4 .6 .8 1 .0 a 

- y­
b/ 2 

. 2 

a = 4 
I 
.2 

0 

.4 _ Y_ .6 

b/2 

= ~~ 
,,-0, 

¢ " 

.4 
-y­
b/2 

.6 

(a) M = 0.80. 

.8 

::-----. 
i~ ,:~ 

'\: -g 
l:;, 

·8 

.4 

. 3 

.2 

cn 

.1 

o 

- .1 
1.0 0 .2 

.7 

.6 

.5 

cn .4 

.3 

.2 

. \ 
1. 0 0 ·2 

.4 .6 

·4 

- y­
bi Z 

- y­
b/2 

·6 

.8 1 .0 

.8 1.0 

Figure 13 . - Effect of wing trailing -edge truncation on the spanwise distribution of wing-section normal-force 

coefficient. {3 = 00 ; 0h = -2.50 



r------------

00 
CD 

--------.-------........ -----~---~---....----~ ---""'-~....,- -----------. .----.--------------~----------

.7 

; .6 

.5 ; 

I cn . 4 

.3 I 

.2 ~ 

o 

T. E . truncat ion, 
% initial c 

o 0 (bas ic wing) 
o· 2 

6 3 

~ 
'=l!! ~ 
~ 0, 

""" "" ~ ~ 
a = 3° 

I 
·2 .4 

-y­
b/ 2 

r~o 
"<7 

6 

.6 ·8 1 .0 

- I . 4 

.3 I 

-

.2 ~ 

Cn 

o ) 

o 

.7 

.6 i 

.5 i 

I cn .4 

l .3 

.2 ~ 

I 
o 

~ 
f:;;;;;~ ..... 

~ t:-.. 0,,,-
.~~ 

~ '""" ~: 
a = ( 

I 
.2 

a = 4° 
I 
. 

.2 

·4 
I 

...L 
b/ 2 

.6 

.-b ~ 1-0 

.4 
-y­
b/2 

'" ~o, 

.6 

(b) M = 0.90. 

I 
.8 

""'. 
~ >.\ 

r~ 

.8 

Figure 13. - Continued. 

t!, 

---j 

~ 

1.0 

0 

f'~ 

1.0 

.4 

~ 

l .3 

.2 1 

Cn ~ 

I 

) 

a = 2° 
I 

a .2 

.7 

.6 ; 

.5 i 

I cn .4 

.3 l 

1 

a = 5° 
I I 
o ·2 

r::::::). ~ 
~ ~~~ 

·4 .6 
-y­
b/2 

_c 
::.:::r;...- ...... 

I'---
~ ~ 

'~ 

.8 

~ ~ 
1-0, 
t-.A I"-. 

.4 
-y­
b/2 

.6 

~,\ 
'\, 

~~\ 
~ 

.8 

-

0"" 

c,. 

1·0 

~ 

1.0 

I 



i 
I 
I 

co 
o 

.7 

.6 

.5 

cn .4 

.3 

.2 

. 1 
o 

~-----------~------

a = 3° 
I 
·2 

T.E. truncation, 
% init ial c 

o 0 (basic wing) 

o I 

<> 2 
t; 3 

-Q 

.,,~ 38::: 
"10/, 
~ ~ '-.,.. 

.4 
- y­
b/2 

.6 

r\\ 
'\ 

·8 

~ 
!A 

1.0 

.4 

.3 l 

.2 ~ 

Cn 

o ) 

o 

.7 

.6 

.5 

Cn .4 

. 3 

.2 

.1 
o 

~ 
~ ~ 
~ ~a, 

""~ 

a = ( 
I 
.2 .4 

~~ 

a = 4° 
I 
·2 .4 

-y­
b/ 2 

-.. 

-y­
b/2 

.6 

.n 

r-X: 

.6 

(c) M = 0.95. 

~ ~ 
~ 

.8 

~J B\ 
r~ 

"\ 

.8 

Figure 13. - Continued. 

---------------~.-----------"----~-

~ 
r= 

~ 
I~ 

.4 

.3 

.2 

Cn 

.1 

o 

- . 1 
1.0 0 

.7 

.6 

.5 

Cn .4 

a = 2° 
I 
.2 .4 

-.. ~ 
~ 

.6 
-y­
b/2 

~ 
~ ~ 

~ 

.8 

p- ~ 
____ o~ l_n ..... ~ 

P/ I~ 

- ~ 

~ 

1 .0 

~ 
u 

.3 11t-t-+-+--+--+---L-L-.J! 
, 
, 

1 .0 

.2 

.1 
o 

l 

a = 5° : 
I 1-: 
·2 ·4 

- y­
b/ 2 

.6 .8 1.0 



«:> 
~ 

.7 

; .6 

.5 I 

Cn .4 I 

.3 I 

I 

o 

0 

0 
t; 

a = 3° 
I 
.2 

T. E. truncat ion, 
% ini tial c 

o (basic wing ) 

2 
3 

~ :-0_ r---., 

~ ~~ 
-~ 

·4 ·6 -.8 
-y­
b/2 

~ 

1.0 

.4 .4 I 

.3 I .3 

cn 

~ 

""'" ~~ t----. 
~ ~~' ~ 

-

~ ~~ 

.2 

. 1 

L. 

-

·2 

Cn 

.1 

I~ o r~g 
rz,- o 

o 

.7 'I 
l-

;1-.6 

l..... 

.5 ; 

Cn • I 

") 

) 

o 

a = 1° 
I 
-·2 .4 

-L 
b/ 2 

-.6 

01--1--' co, 

I>-- ~ 

-
- .1 

-.8 1.0 0 

I T . 7 

-

- .6 

~: ~ 
.5 

~ cn .4 

J 

a = 4° 
I 
.2 .4 

I 

-y­
b/2 

·6 

(d) M = 0.96 . 

.8 

}<'igure 13. - Continued. 

''l\,., 
~ 

r--

~ 

1 .0 

.3 

.2 

.1 
o 

I 

a = 2° 
I 
·2 

.2 

,-<:, r-ti ~ 0 

.4 

.4 

I 
...L 
b/2 

-y­
b/2 

1'-6 

.6 

.6 

~ 
~ ~ 
~ ~-~ 

6 

--

.8 1.0 

.8 1.0 



CD 
tv 

.7 

.6 

.5 

cn .4 

.3 

.2 

. \ 
o 

a = 3° 
I 
.2 

T. E. truncation , 
% Initial C 

o 0 ( basic wing ) 

<) 2 
.6 3 

-Q 
~:=- ~ ~~ ~, 

~: ~ 
"\ 

.4 .6 .8 
-y­
b/2 

~ 
IE 

. 4 

.3 

.2 

Cn 

o 

- . 1 
o 

.7 

.6 

·5 

Cn .4 

.3 

·2 

.1 
1 ·0 0 

---------------------

·2 

~ 

a = 4° 
I 
·2 

. 4 
-y­
b/ 2 

.6 

~ ~ 

.4 
-y­
b/2 

·6 

", . 

(e) M = 0.97. 

.8 

p:::~ 

\ 
'l~ 

,A 

.8 

Figure 13.- Continued. 

.4 

.3 l 

.2 ~ 

en 

I 

o ) 

a = 2° 
I 

1 .0 0 ·2 

.7 

.6 

.5 

Cn .4 

. 3 

.2 

a = S° 
.1 I 

1·0 0 .2 

- - ----- -----------------'--~-..... --~~"'---------- -

=e 
~ r--o 

.4 

W/ 

.4 

.L. 
b/2 

/ 'X 

-y­
b/2 

~ 

.6 

.JS 

.6 

~ 
~ 
"'\ 0 

~ 

--i 

.8 1 .0 

~~ 
, 
, 
, 

\ 
, 

'\ 
~ 

I~ 

.8 1.0 



~ 
c...:l 

--------------- -----

.7 

.6 

.S 

Cn .4 

T. E .truncation, 
% Init iO I c 

o 0 (basic wing ) 

o 2 
t>. 3 

..i!. 
..A ::s::: -0 

-

-1 

.4 

. 3 

.2 

Cn 

.\ 

o 

- . \ 
o 

.7 

.6 

.S 

en .4 
'2?~ ~. \ 

.3 

.2 

.\ 
o 

-

a = 3° 
I 
.2 .'1 

-y­
b/2 

.6 

'-~ 
""\"'0 
~ - .3 

.2 

-
.\ 

.8 \.0 0 

.2 

a = 4° 
I 
·2 

.'1 .6 
...L 
b/ 2 

v~ 
..& 

.'1 
-y­
b/ 2 

0 
~ 

.6 

(f) M = 0 .98 . 

.8 

~ 

1\ 
\ 

.8 

Figure 13. - Continued. 

.4 

.3 

.2 

Cn 

. \ 

o 

a = 2° 
- . \ I 

1 ·0 0 .2 

.7 

j .6 

.S 

I 

1 , 
Cn .4 

\h 
~ 

: .3 

.2 

a = 5° 
I 

1.0 o .2 

~ 1"-0 
'0.... 

.4 .6 
- y­
b/ 2 

-'" 

d P'" ---r:x~ 
!r" 

.'1 
- y­
b/ 2 

.6 

~,~ 

~ 
~ ~ 

I'X 

.8 \ .0 

t\.. 

~ 

I 

\ 
'\ 
~ 
X 

I 
! 

.8 1.0 



I 

I 
I 

1 

L 

to 
~ 

.7 

.6 

.5 

cn .4 

. 3 

.2 

.1 
o 

a = 3° 
I 
.2 

T. E. truncat ion, 
% iniliol c 

o 0 (basic wing ) 

() 2 
6 3 

~~ ~ 
""'" ~ r\ 

.4 
-y­
b/2 

·6 

~~ 
\~ 
i~ 

.8 1 .0 

.4 

.3 

.2 

cn 

. 1 

o 

- . \ 
o 

.7 

.6 

.5 

en .4 

. 3 

.2 

. 1 
o 

a = 1° 
I 
.2 

a = 4° 
I 

~ 
-~ ~ 

~ ~<>, 

.4 .6 

~-? 
<Y 

.4 

- y­
b/ 2 

r. 

-~ 

.6 

~ 

~ ~" 
r~ ~Q 

IX 

.8 

~ ""'. ~ 
\ 
~~ 
I~ 

.8 

. '1 

.3 

I 
I 
I 
, .2 
, 
, 

, en 
, 

. 1 

o 

- .1 
1 ·0 0 

1 ·0 

.7 

. 6 

.5 

en .4 

.3 

.2 

.1 
o 

a = 2° 
I 
.2 

a = S° 
I 
·2 

~ 

,0 

~ :?8:-
'"' 

. '1 .6 
-Y­
b/ 2 

"" V ~ :::g\ /' 

.4 ·6 .2 
L -Y-
~2 ~2 

(g) M = 0.99. 

Figure 13. - Continued. 

~ ~ 
1,\\ 

\I~ 
Itl. 

I 

.8 1 .0 

~ 
. "!~ 

\ 
~~ 
IX 

.8 1 .0 



, 

~ 
~ 

.7 

.6 j 

j .5 

cn .4 I 

I 

.2 ~ 

o 

a = 3° 
I -.2 

T.E .truncation, 
% iniliol C 

o 0 (bas ic wing) 

<) 2 
l:; 3 

~ 
) - ~ 

c=:: ~ 

.4 .6 
- y­
b/2 

'\ 

.8 

~ 

1.0 

---<"""--_._---::- - - ------

.4 .4 

l-
r---l 

-.3 .r;; 

P" -"'R :::? 
.3 

it-+--l--L-~ ~r~--r--+--+--L---J 

~8> 
'- ~~~ 

J '~'O. 

a = 10 ",-
__ I -I I -

.2 

cn 

.1 

o 

- . \ 

Cn 

-A~ N ~ 
~ 

--{ 

~ 
Do 

"'1 

-
l 

a = 2° 
'--____ J - -.-J 

.2 

.1 

o 

- .1 
o ·2 .--\ .6 .8 1. 0 0 .2 .-\ _ Y_ .6 

b/ 2 

.8 1·0 

.7 

.6 j 

i .5 

Cn .4 I 

. 3 j 

.2 ~ 

I 
o 

a = 4° 
I 
·2 

./ 

- y­
b/ 2 

..d! ~ 
:::::~ 

·4 .6 
-y­
b/2 

(h) M = 1.00 . 

~\. 

\ 

.8 

Figure 13. - Concluded. 

~ 
x 

1 .0 

.7 I T T 
i ~~~ 
'- ~ f\: 

.6 

Cn . 

S
l- ~ 

1 ~ 

'\ 
I ~-

-.r 

j r-r-I:-t~--~~JL~'-r­

)II-+-+-+-+---Ll~ 
I H--t-+-+-+-LJ a = 5° 

o ·2 .4 .6 
-y­
b/2 

.8 1·0 



CD 
O:l 

T .E .truncation, 
% initial c 

o 0 (basic IIlng) 

o 2 
A 3 

.04 r T I T I T I l I 1 I 

o 

-.04 

Cm I-
-" - f-A 

R 

I--1--0, ~-
A-

t--. I>- I-Q -.08 

t--

I I 

a .:: 3° 
, - . 12 

I I I 

Cm 

.04 

o 

-.04 

- .08 

- .12 

- .16 
o 

.04 

o 

-.04 
Cm 

-.08 

- .12 

- . 16 
o .2 .4 

I 1_ I I r=J 
.6 .8 1.0 

- . 16 
o 

- y­
b( 2 

·2 

a = 4° 
I 
.2 

(a) 

·4 

I:::: 

.4 

-y­
b(2 

-y­
b(2 

·6 

~ 
~o~ 

.6 

M = 0.80 . 

·8 

r---..- .A 

"-.. r-.... r-- ::<0 

.8 

.04 

ol~~+-+-~~~~-+~~ 

- . 04 11--+---+~-+--+--f-+---+--+---t 

em ~-l--~~A 

- .081 I I r~:fSt;t I 
- . 12 1-1 -.-1.-'---+--+-+-+--+--+--1--; 

a = 2° 
-.16 1 I I I I I 

1.0 o .2 .4 .6 .8 1 ·0 

1 .0 

.04 

o 

- .04 
Cm 

-.08 

- .1 2 

- .1 6 
o .2 .4 

- y­
b(2 

- y­
b( 2 

.6 .8 1.0 

Figure 14. - Effect of wing trailing-edge truncation on the s panwise distribution of wing-section pitching -moment 

1 ____ _ 

coefficient. {3 = 00 ; Dh = -2.50 . 



l 
to 
-J 

.04 

o 

- .04 
cm 

- .08 

- .1 2 

- . 16 
o .2 

T.E .truncatian. 
% initial c 

o 0 (basic wing) 

o 2 
Do 3 

·4 .6 
-y­
b/2 

.8 

.04 

o 

- .04 
cm 

- .08 

- . 12 

- . 16 
o 

.04 

o 

- .04 
cm 

:- .08 

--12 

- . 16 
1.0 0 

a = 1° 
I 
.2 

a = 4° 

1 
·2 

......... 
-0 I---

.4 

.~ 
fT 

- y­
bj2 

::::'-0 

ro..: 

.6 

~ 
1-0 

.4 .6 
- y­
b/2 

(b) M = 0.90. 

;:-. I'-
............ ; p-

.8 

:----. Ie--::-

~: R:::: 

.8 

Figure 14. - Continued. 

I 
I 

D. 

O 

.04 

o 

-.04 
cm 

- .08 

- . 12 

- . 16 
1 .0 0 

II I 

f:3 i 
, 

.04 

a 

- .04 
cm 

- .08 

- .1 2 

l-

-
I--

a = 2° 
I 
.2 

a = SO 
- .16 '-- I 

1.0 0 .2 

-.----------~----------

~- -0 r--. ~~ 

.4 .6 

/' 

~ 

I 

-y­
b/2 

~o -

I I 

-v 

I 
.4 .6 

-y­
b/2 

:::::-. 1'- ~ 
~ . 1>- 0 

.8 1.0 

I l 

r--- fo \-

~ V ..0-

-

I I I I 
.8 1·0 



to 
CX) 

em 

, ~ .0'1 

0 

I 
-.0'1 

- .08 L. 

"-

+_ J I - .12 

T.E. truncat ion, 
% mi t lol c 

o 0 (basic wing ) 

o I 
<) 2 
6 3 

b ..L 
~ 
~ 

8::: ~ 

l 
l 

J f'-
1);;,.-'" 1 

.04 

o 

- .0'1 

em 

- .08 

- . 12 

- . 16 
o 

.0'1 

a 

- .0'1 

cm 

-.08 

- . 12 

- .1 6 
a 

a = 3° 
I I I I I I IJ - . 16 
.2 

------------_ ...... 

.'1 .6 
- y­
b/ 2 

.8 1.0 0 

0 

a = I 
I 
.2 

..I:>. 

=§ ~ ~O, 

·4 
- y­
b/ 2 

0 

.6 

~ 
~; I>--.,-

.8 

, 

, 
, 
, 

, 
I 

! 
I 

~ i 
, 
, 
I 

, 
, 
, 

I 

.04 

o 

-.04 

Cm 

-.08 

- .12 

- .1 6 
1.0 a 

.04 
, 

, 

o 
, 

/~ 
-.0'1 

em 

..... 

a = 4° 
I 
.2 .'1 

J. V 

- y­
b/ 2 

..4.>. 

.6 

(c) M = 0.95. 

.~ 

J 
.8 

Figure 14. - Continued. 

"]I 

- .08 

-.12 

- .1 6 
1 .0 0 

.2 

.2 

.4 
- y­
b/ 2 

.6 

.4 .6 
- y­
b/2 

.8 1· 0 

.8 1.0 



co 
co 

Cm 

.04 

0 

I-

- .04 

- .OB 

- . 12 

- .16 
o 

T.E.truncation, 
% init ial c 

o 0 (basic wing) 

o 2 
Do 3 

" ----.., --

a = 3° 
I 
.2 .4 

-y­
b/ 2 

.6 

-; 

:::; ~ 

. 04 

o 

- .04 

cm 

- .OB 

- . 12 

- . 16 
o 

.04 

a 

- .04 

cm 

- .08 

- . 12 

, - . 16 ~ 

.8 1.0 0 

.2 .4 

a = 4° 
J 
·2 .4 

- y­
b/ 2 

-0 r---

-y­
b/2 

.6 

.6 

(d) M = 0.96 . 

\.( 
v' 

Figure 14. - Continued. 

.04 

o 

- .04 

cm 

-.08 

-.12 

- . 16 
.B 1 ·0 0 

.04 
, 
, 

o 

- .04 
0 
'~ 

// 
cm 

- .08 

-.12 

- .16 
.8 1.0 0 

--~~-~~----. -------~ . 

a = 2° 
I 
.2 

a = SO 
1 
·2 

-:--=, 
----: t::O - -v, 

·4 
-y­
b/2 

.6 

F8 ~ 

·4 
-y­
b/2 

.6 

0 

~ 
N 5== :g 

·8 1.0 

I 

I 0 ~ 

r: 
I 

! 

.8 1.0 



..... 
o 
o 

.04 

o 

- .04 

cm 

-.08 

- . 12 

- .1 6 
o 

a = 3° 
I 
.2 

T.E. truncation, 
% init ial c 

o 0 (basic wing ) 

<> Z 
I:l 3 

--.c -X - ~ t-, 
1-0 -I 

l~ 
~/ 

.4 .6 .8 
- y­
bi Z 

'B 

.04 

o 

-.04 

cm 

- .08 

- .1 2 

- .1 6 
o 

.04 

o 

- .04 

cm 

- .08 

- . 12 

- . 16 
1.0 0 

.2 

·2 

·4 

.4 

- y­
bi Z 

-y­
biZ 

.6 

.6 

(e) M = 0.97. 

.8 

.8 

Figure 14. - Continued. 

.04 

o 

-.04 

cm 

- .08 

- . 12 

- .16 
1.0 0 

.04 

o 

- .04 

cm 

- .08 

- .12 

- .16 
1 .0 0 

a = 2° 
I 
.2 

.2 

~ ~ll. ~ 
1-->< 

.4 

·4 

-y­
biZ 

-y­
biZ 

I 

I 

.A 

-0. ~ 
-v, 

--.c ~ 

.6 ·8 1 ·0 

·6 .8 1.0 



1---

..... 
o ..... 

.04 

o 

- .04 

cm 

- .08 

-.12 

I - . 16 
o 

T. E .t runcatl on > 

% Initlol c 

o 0 ( basic wing ) 

o 2 
t:. 3 

Jl 
-'-1:- / 

1'-0, 
r=::~ V 

a = 3° 
I 
.2 .4 

-y­
b/2 

.6 .8 

~ 
0 

I 
I 
I 

.04 

o 

-.04 

em 

- .08 

- . 12 

-.16 
a 

, ~ .04 

I-

o ~ 

-.04 

em 

-.08 

- . 12 

- .16 
1.0 ' 0 

.04 

a 

-.04 

-0 
~ K ~ 

em 

-.08 -0, r0 >::::::: ~ 

a = ( 
1 
.2 .4 

- y­
b/ 2 

.6 

~--
·V 

-.12 

- .16 
.8 1·0 a .2 

,-- .04 

J. 

o~ ~~ 7 

a = 40 
-

I 
.2 .4 

-y­
b/2 

.6 

(f) M = 0.98 . 

~ 

.8 

Figure 14. - Continued . 

-

o 

---1 

---1 - .04 

!t1 em 

- -.08 

-.12 ~J I 

.., a = SO 
l __ --w -.16 

1.0 0 .2 

·4 
-y­
b/ 2 

.6 

"" ~ t;:::--
" ,g~ 

.8 1.0 

~ 
/) 

W 
::..-.--' 

I r---; J I I I i 

.4 
-y­
b/2 

·6 .8 \.0 



~ 

o 
~ 

. all 

o 

-.04 

cm 

-.08 

- .1 2 

-.16 
o 

a :: 3° 
I 
.2 

T. E. truncalion, 
% initial c 

o 0 (basic wing) 

o 2 
{'. 3 

~ 

~ y 

.ll 
-y­
b/2 

.6 .8 

.04 

o 

-.04 

em 

- .08 

-.12 

-.16 
o .2 .4 .6 

-y­
b/2 

.04 

a 

- .04 

em 

-.08 

- . 12 

-.16 
.8 1.0 a 

, .04 Ir r T T I 1 I T 1 .04 
, 

, I-
, 
, 

o ~ 

- .04 

~ . 
em 

-.08 

- . 12 I-

- .16 L 
1.0 0 

-

- o 

- .04 

Do 

JI¥ 
"'" ~ ~ III :::'l!I 

em 

-.08 

-
""'" - .12 

a :: 4° ~ 
I I -.16 
.2 .4 .6 .8 1.0 a 

-y­
b/2 

(g) M = 0.99 . 

Figure 14.- Continued. 

----------~--------

·2 

a :: 5° 
I 
·2 

·4 .6 

~ 

-y­
b/2 

f:::;:~ 
-:::::::: ~: 

.4 
- y­
b/2 

.6 

.8 

/I 
~ ~ 

V 

I 
.8 

1.0 

lt~ 

1 .0 

, 

I 
i , , 
I 
I ________ ~ _________ ---1 



z 
:>-
'" :>-
r. 
~ 
~ 

'" ::< 
.... 
'" -l ... 

t"4 
I 
~ .... 
C1l 
00 

.... 
o 
w 

0 

<> 
e:, 

.04 

o 

-.04 

cm 

-.08 

-.12 

a = 3° 
,-___ L.. -.16 
o .2 

. -

T.E. truncation, 
% initia l c 

o (bas ic wing) 

2 
3 

.I!.. 

·v-,; 

'-l/ 

.4 
....L 
b/2 

.6 .8 

.t:.. 
F' 

.04 

0 

-.04 

cm 

- .08 

- . 12 

- .1 6 
o 

.04 

o 

- .04 

cm 

- .08 

- . 12 

-.16 
1.0 0 

.2 

a = 4° 
I 
.2 

.4 
- y­
b/ 2 

.6 

--=: 
~ ~ 

F=A-. 

.4 
-y­
b/2 

.6 

(h) M = 1.00. 

.8 

j 
~f 

.8 

Figure 14.- Concluded . 

I.e 

- __ ~ ___ - _____ __t___ , ______ ._.__...._ ___ , __ 

.04 

o 

-.04 

cm 

-.08 

- .12 

a = 2c 

- . 16 '- I 
1 .0 0 .2 

.04 

o 

-.04 

cm 

-.08 

- .12 

a = 5° 
- .16 I 

1.0 0 .2 

i----

.4 

~ 

- y­
b/2 

~ 

_.t. 

v 

.6 

~ ~ 

.4 
-y­
b/2 

.6 

-

-
'-., 

~f>.-
Ir 

r:.g-

.8 1.0 

fA 
/' 

~ 

.8 1.0 



I 

I 
I 

I 
i 
I 

________________________________ ~ _________________ i 



'Tbe l/crOIl,Ulficlll ,mel .rjMCC d(lil ilier of !Ix United Shltes sball be 
cO/u/lfeleel so ciS 10 contribllle . , , to tbe cxp,lIIsioil of bltlllc/ll knoll·l­
edge of phe/wlllcn.! ;11 tbe illllloJj/bere tllld .rptlce, Tbe Adlllinistratioll 
.I/J,tll prOlide for tbe lcider! /lJdCfic-.lble ,/luI c/ppropri'ltc disselllination 
of illfollildfioll wi/cemillg if.\ .(cli( ·itiC'J ,mel Ibe re.fllllS tbcn: oj." 

-NATIOt-:A I AFRO:\AlITICS ANI) SPACE ACT OF 1958 

NASA SCIENTIFIC ANI) TECHNICAL PUBLICATIONS 

TECHNICAL REPORTS, Scientihc .fd 
technical informarion considcred iml:')f(ant, 
complcte, and a LIsting contributioll to existing 
knowledge. 

TECHNICAL NOTES: Tnform,uion less hrmd 
in scope but ne\'ertheless of importance as a 
c(lIHriburion (() existing knowledge. 

TECHN ICAL MEMORAI\"DUMS: 
Information receiving limitcd distrihution 
becHisc of preliminary data, security cLlssific)­
tinn, or oth<:r reasons. 

CONTRACTOR REPORTS: SCiUllific and 
technica l information gel1eLltcd ul1dc't' a NAS,\ 
COlltr,ICt or grant and considcrcd .In importal1l 
contrihution to l'xistillg knowledge. 

'J ECHNICAL TRANSLATIONS: Information 
publlshed in a foreign language considered 
to merit NASA distribution in English 

SPECIAL PUBLICATIONS: 1nformatlon 
lkrilcd from or of value ro NASA acri"iries. 
l)ubliCllIons include conference proceedings, 
Illonographs, d,lt,) compilations, handbooks, 
sOllfcebooks, and special bibliographies. 

TECHNOLOGY UTILIZATION 
PIIBLIC ATIONS: Information on technology 
lIse,\ b) NASA tlut mal' he of particular 
intll'l'st III commercial and other non-aerospace 
.lppliution<;. Publications include Tech Briefs, 
Tu:hl1ology 11tiltL.lCion Reports and Notes, 
and TcchnoloA) Surveys. 

Details on tile availability 01 these publications may be obtained from: 

SCIENTIFIC AND TECHNICAL INFORMATION OFFICE 

NATIONAL AERONAUTICS AND SPACE ADMINISTR A TION 
Washington, D,C. 20546 


