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THEORETICAL AND EXPERIMENTAL STUDY OF TWISTED 

AND CAMBERED DELTA WINGS DESIGNED 

FOR A MACH NUMBER OF 3.5 

Russell  B. Sorrel ls  111 and Emma Jean Landrum 
Langley Research Center 

SUMMARY 

This investigation provided data for the evaluation of the aerodynamic performance 
of a series of twisted and cambered delta wings designed for a Mach number of 3.5. Sys- 
tematic force and pressure  data are also presented for comparison with theory. 

Force  tes ts  were made a t  Mach numbers of 2.3, 3.0, 3.5, 4.0, and 4.6. Design lift 
coefficients of 0.0 and 0.1 were employed on the 55O and 68O sweep wings, and design lift 
coefficients of 0.0, 0.05, and 0.1 were employed on the 76O sweep wings. P res su re  tests 
were conducted on the 55O and 76O sweep flat wings and on the 0.1 design lift coefficient 
76O sweep wing. 

The resul ts  indicate that for the sweep angles tested, an  increase in the zero-lift 

Comparison of the experimental resul ts  with resul ts  obtained from several  lift 
pitching-moment coefficient is the primary benefit of twist and camber a t  a Mach number 
of 3.5. 
theories indicates that the Carlson-Middleton linear theory method gave the best overall  
agreement. The pressure  data indicate, however, that there  is a fortuitous cancellation 
of e r r o r  a t  high angle of attack where the lower surface pressures  a r e  significantly under- 
predicted over the inboard region of the wing and where the upper and lower surface pres-  
s u r e s  are overpredicted over the outboard region of the wing. 

INTRODUCTION 

The performance benefits of twist and camber applied to swept wings with subsonic 
leading edges at moderate supersonic speeds have been demonstrated both theoretically 
(refs. 1 to 5) and experimentally (refs. 6 to 8). 
speeds are a higher lift-drag rat io  relative to that for  a flat wing and a positive zero-lift 
pitching moment. The positive zero-lift pitching moment has provided for  self-trimming 
configurations with little or  no t r im  drag at supersonic speeds. It is not known, however, 
whether tw i s t  and camber provide similar benefits in the high supersonic speed range. 

The benefits at moderate supersonic 
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Reference 9 indicates that the benefits are minimal for  delta wings at Mach numbers 
above about 3.0, but that double delta planforms might provide some benefits up to about 
Mach 4.5. 

The purpose of this investigation was  to provide data for the evaluation of the aero-  
dynamic performance of a series of twisted and cambered delta wings designed for a 
Mach number of 3.5; the investigation also provided systematic force, pressure,  and flow- 
visualization data in  the Mach number range from 2.3 to 4.6. The wings tested were not 
intended to  represent  optimum aerodynamic designs for a Mach number of 3.5,  but were 
intended to provide data which could lead to optimum design. 

The purpose of the pressure investigation w a s  to aid in the analysis of the force 
data and to provide, insofar as possible, systematic and detailed data for comparison 
with theory. To date, no analytical technique has been developed to predict accurately 
the detailed loading a t  high angles of attack. It is essential that high angle-of-attack 
pressure data through a Mach number range on a se r i e s  of wings, as  provided by this 
investigation, be available if such a technique is to be developed. 

Force  tes ts  were made on seven wings; detailed pressure  data were taken on three 
of the seven wings at Mach numbers of 2.3, 3 .0 ,  3 .5 ,  4.0, and 4.6 through an  angle-of- 
attack range from about -5' to 23'. 
which follow the figures. Boundary-layer transition w a s  fixed and all tes ts  were con- 
ducted at a free-s t ream Reynolds number of 8.1 X lo6 per meter. 

These data a r e  tabulated in appendixes A and B 

SYMBOLS 

The resul ts  are  referred to the stability-axis system. The moment reference point 
is at 56.9 percent of the overall  length for all models. Angle of attack is referenced to 
the center line of the strain-gage balance. 

b span 

CD 
Drag drag coefficient, - 
(L" 

CD, C zero-lif t camber drag coefficient 

cD,W zero-lift wave drag coefficient 

CL 
Lift lift coefficient, - 
q,s 

CL,des design lift coefficient 
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potential lift coefficient 

Pitching moment pitching-moment coefficient, 
qmSC 

pitching-moment coefficient a t  zero lift 

normal-force coefficient, Normal force 
q,s 

CN = -, per deg 
ACr 

P - P, 

q m  
local pressure coefficient, -- , Cp in computer-generated tables 

and plots 

local chord 

mean geometric chord 

section normal-force coefficient, lo1'" ACp d($) 

lift-drag ratio 

maximum lift-drag ratio 

f ree-s t ream Mach number 

local pressure,  N/m2 

f ree-s t ream static pressure,  ~ / m 2  

free-s t ream dynamic pressure,  N/m2 

reference wing area, 0.2045 rn2 

longitudinal distance measured from model apex, cm 

Y spanwise distance measured from model center line, cm 
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o! angle of attack, deg 

A leading-edge sweep angle, deg 
01 

I-1 Mach angle, deg 

Abbreviations: 

L. s. lower surface 

u. s. upper surface 

MODEL TESTS 

Model Design 

The three sweep angles employed were selectel to cover the three basic leading- 
subsonic, supersonic with detached edge conditions at the design Mach number of 3.5: 

leading-edge shock, and supersonic with attached leading-edge shock. 
wing had a subsonic leading edge at a Mach number of 3.5, the 68O sweep wing w a s  esti-  
mated to have a detached shock at angles of attack above 3 O ,  and the 5 5 O  sweep wing w a s  
estimated to have a detached shock at angles of attack above 15O. 

The 76O sweep 

The cambered and twisted wings were designed by using a computer program based 
on the method described in reference 3 .  This program determines the wing camber and 
twist which supports a n  optimum combination of three specified loadings so that the wing 
has minimum drag for a given lift coefficient. A body of revolution w a s  added symmetri-  
cally about the wing center line to provide a housing for the strain-gage balance. 
base diameter w a s  5.08 cm for all wings and w a s  the minimum diameter required to 
house the balance. For the 76' leading-edge sweep models, the root chord incidence as 
given by the computer program exceeded that incidence believed practical. Accordingly, 
for these wings the mean camber surface was significantly modified in the root chord 
region. For  example, the z-ordinate a t  the trailing edge of the root chord for the 
CL,des = 0.1 wing w a s  changed from 11.4 cm to 6.8 cm. The CL,des = 0.05 wing 
w a s  designed by using the option of reference 10; in this option, the z-ordinate of the 
trailing edge a t  the model center line is constrained to a specified value. For this 
wing a value of 4.45 cm w a s  used for the constraint, and the root chord w a s  refaired 80 
that the trailing-edge ordinate was  3.82 em. 
numerical program w a s  left unchanged for the 68O and 55O sweep-angle wings. It should 

The 

The root chord camber as defined by the 



numerical techniques used in the computer program. 
wings  were sheared vertically so that the mean chord lines are flat ac ross  the span at 
50 percent of the root chord. 

The airfoils for all the cambered 

Models 

Force models.- The models had clipped delta wings of equal planform area and 
empIoyed three Ieading-edge sweep angles: 7 6 O ,  6 8 O ,  and 55O. (See figs. 1 and 2.) One 

flat and one cambered and twisted wing designed to have minimum drag a t  CL,des = 0.1 
and a Mach number of 3.5 were tested for each sweep angle. In addition, a '76O sweep 
wing cambered and twisted to have minimum drag a t  CL,des = 0.05 and a hIach number 
of 3.5 was  tested. All  the wings had 4-percent-thick circular-arc  airfoils. A minimum- 
volume body housed the strain-gage balance and provided for minimum departure from 
the prescribed optimum loading distribution. The body base diameter of 5.08 cm for  all 
models permitted sting mounting from the rear on the main support system of the tunnel. 
All models except the CL,des = 0.05 wing  were measured on a three-dimensional digi- 
tizer. The resulting numerical configuration data (in the form described in ref. 11) are 
presented in tables I to VI. 

P re s su re  models.- Three of the force models were duplicated as pressure  models: 
the 7 6 O  sweep a t  CL,des = 0.1, the 7 6 O  sweep flat, and the 55' sweep flat. The pressure  
tubes were integrally cast  into the models to permit a grea te r  number of more closely 
spaced pressure measurements. (See appendix B for pressure orifice locations.) On 
the 7 6 O  sweep cambered and the 76O sweep flat wings, the upper and lower surface o r i -  
f ices  were serviced by the same pressure  tube: this technique required taping one su r -  
face while the other surface was being tested. The models were sting mounted from the 
rear on the main support system of the tunnel. 

Tunnel Description 

Tes ts  were conducted in the high Mach number test  section of the Langley Unitary 
Plan wind tunnel which is a variable Mach number, variable pressure,  continuous-flow 
tunnel. The test  section is approximately 1.22 m square. (See ref. 12 for a more 
detailed description of this facility.) 

Test  Measurenients and Corrections 

All tes ts  were conducted a t  a f ree-s t ream Reynolds number of 8.1 r. lo6 per meter. 
The stagnation temperature was maintained a t  338 K €or Mach numbers of 2.3, 3.0, and 
3.5, and a t  352 K for  Mach numbers of 4.0 and 4.6. Transition s t r ips  composed of 
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number 40 carborundum gr i t  (0.0460 f 0.0041 cm) were fixed a t  a position 1.016 cm aft 
of the leading edge in a streamwise direction. The gr i t  was individually spaced so as to 
be three diameters apar t  on centers. 

Aerodynamic forces  and moments were measured by means of a six-component 
electrical  strain-gage balance housed within the model. All pitching moments were ref- 
erenced to a point which would provide a subsonic static margin of 0.05E as calculated by 
a Langley subsonic aerodynamic computer program based on the method of reference 13. 

Angle of attack for all the models is defined as the strain-gage balance angle of 
attack and has been corrected for tunnel flow angularities and sting and balance deflec- 
tion due to aerodynamic loads. The, data have been adjusted to represent  the condition 
of f ree-s t ream static pressure  acting over the base of the body. 

P res su res  were measured by four scanning values. All pressure coefficients were 
referenced to f ree-s t ream static pressure.  

Accuracy 

Force  data.- Given the balance accuracy of 0.5 percent of maximum load, the var i -  
ous parameters  can be estimated to be accurate within the following limits: 

C D . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *0.0005 
C L . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fO.006 
Cm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kO.006 ( 7 6 O  sweep) 

k0.007 (68O sweep) 
k0.01 ( 5 5 O  sweep) 

The accuracies a r e  based on a dynamic pressure of 14 100 N,’m2 (the nominal dynamic 
pressure for a Mach number of 4.60). 

Pressure  data.- The accuracy of the scanning valve system is better than 1 percent 
of the gage range of 34 kN/mz. When expressed as pressure coefficient, this accuracy 
var ies  from 0.01 a t  a Mach number of 2.3 to 0.03 a t  a Mach number of 4.6. 

RESULTS AND DISCUSSION 

For the convenience of the reader ,  the large volume of basic experimental data is 
placed in appendixes A and B. Only summary data, selected theoretical-experimental 
correlations, and discussions of oil-flow photographs are presented in the main body of 
the text. The longitudinal aerodynamic characterist ics a, CL, CD, and Cm for 
seven wings and five Mach numbers are given in tables A-1 to A-7 of appendix A. Upper 
and lower surface pressure coefficients for the three pressure wings tested are given in 
tables B-1 to B-15 of appendix B. 
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Comparison of Various Theoretical Results With 

Experimental Force Results 

The experimental data for Mach numbers 2.3, 3.5, and 4.6 are compared with data 
obtained by several  theoretical methods (figs. 6 and 7) used for  calculating lift, drag, and 
pitching moment. The theoretical methods used include: small  angle linear potential 
theory (Carlson-Middleton method, ref. 16) ; Polhamus leading-edge suction analogy for 
vortex lift (refs. 15 and 17); the Woodward linear potential theory (refs.  18, 19, and 20); 
and several  hypersonic theories which are options in the Douglas hypersonic arbi t rary-  
body computer program (ref. 21).  
values based on reference 22. 
(Carlson-Middleton and Polhamus suction analogy), the method of reference 23 was  used. 

All the methods shown in figure 7 include skin-friction 
For the theories which do not calculate their own wave drag 

Carlson-Middleton theory.- This theory calculates the lift, pitching moment, and 
drag due to lift numerically by the use of a planar gr id  system (51 X 100 on right-hand 
wing panel). The local surface slope of a point on a lifting surface is related to the pres-  
sure  a t  the point, the influence of pressures  upstream of the specified point being taken 
into account (ref. 16). A small  angle assumption is used in this method so that the lift 
coefficient is given by CL = a. A problem with this  method is that pressures  a r e  
allowed to exceed vacuum. 

The agreement of this theory with experiment is generally good throughout the Mach 
number range for all the wings, but is better for the 5 5 O  and the 68O sweep wings. 
generally good agreement obtained with t h i s  method may be caused in part  by compensating 
e r r o r s  between the use of the small  angle approximation and by permitting pressures  to 
exceed vacuum (discussed further in the section on pressure measurements). 

The 

Polhamus leading-edge suction analogy.- -~ .- ~ The Mach 2.3 data of figures 7(a) and 7(b) 
are unique in that they are the only data obtained for the case where the leading edge is 
sufficiently subsonic to generate a significant amount of vortex lift. 
values of lift slightly exceed those predicted by the Carlson-Middleton method as expected, 
although this fact in itself is not conclusive evidence that there is vortex lift present. The 
lift, pitching moment, and drag due to lift were calculated by using the vortex-lift theory 
described in references 15 and 17. 
that when leading-edge suction is lost, it is converted into a normal force o r  vortex lift. 
The total lift is assumed to be the vortex-lift increment plus the potential lift. 
potential lift is defined as the linear potential theory lift (or Carlson-Middleton) described 
previously but without the small  angle assumption. Therefore, the equation for potential 
lift is given by: 

The experimental 

This vortex-lift theory is based on the assumption 

The 
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c L , ~  = c N ~  s in  a! cos2 a! 

where C N ~  is the linear potential theory CL, used in the Carlson-Middleton method. 

The vortex lift w a s  calculated by using the computer program described in refer- 
ence 24. This program calculates the section leading-edge thrust  at several  spanwise 
stations and integrates them to obtain a n  overall  leading-edge suction (vortex lift). The 
subsonic leading-edge cases  shown in figure 7 indicate, however, that the assumption of 
100-percent leading-edge suction is not justified because the lift is consistently overpre- 
dicted. For the supersonic leading-edge cases  (where there is no to r t ex  lift), the 
Carlson-Middleton method generally agrees  as well as the Polhamus analogy even though 
the latter cor rec ts  for the small  angle assumption. Furthermore,  the pressure data (to 
be discussed later)  indicate no significant increment in lift on the upper surface relative 
to linear theory; however, the data do indicate a strong increment of lift on the lower sur- 
face relative to linear theory. 

The pitching moment w a s  found by summing the potential pitching moment and the 
contribution to pitching moment f rom the vortex lift. 
pitching moment is found by assuming that the vortex lift ac t s  along the leading edge nor- 
mal to the wing surface and by integrating the section pitching moment due to vortex lift 
along the leading edge. 

The vortex-lift contribution to 

Woodward. - The unified approach to the aerodynamic analysis of wing-body-tail 
configurations presented in references 18 and 19 has  been extended in reference 20 by 
the introduction of several  aerodynamic singularity distributions. These distributions 
improve the capability to represent  arbi t rary shapes. 

The configuration surface is subdivided into a large number of panels, each of which 
contains an aerodynamic singularity distribution. 
on the body panels, and a vortex distribution with a linear variation in the streamwise 
direction is used on the wing and tail. The normal components of velocity induced at 
specified control points make up the coefficients of a system of linear equations relating 
the strengths of the singularities to the magnitude of the normal velocities. 
inversion procedure is used to solve this system of equations for the singularity strengths 
which satisfy the boundary conditions of tangential flow a t  the control points for a given 
Mach number and angle of attack. From these singularity strengths, pressure coefficients 
are calculated, and the forces  and moments acting on the configuration are determined by 
numerical integration. This method, although it uses  linearized theory, does not make the 
small  angle assumptions and l imits pressures  to vacuum after all the pressures  have been 
calculated. 

A constant source distribution is used 

A matrix 
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In figure 7, the agreement between theoretical data and experimental data is gen- 
erally good except at high lift and high Mach number. This exception could be a resul t  
of the failure to apply the pressure-limiting feature until all pressures  have been 
calculated. 

Douglas hypersonic arbi t rary -body computer program. - This program provides for 
the option of selecting the theory to be used for surfaces  under compression and the su r -  
faces  under expansion (ref. 21). In this study, the Prandtl-Meyer expansion w a s  used for 
the expansion surfaces, and three different theories were used for  the surfaces under 
compression: modified Newtonian, tangent wedge, and tangent cone. All three of these 
methods first calculated the pressure  coefficients and then calculated the lift, drag due 
to lift, pitching moment, and drag due to volume. The tangent-wedge option agreed very 
wel l  with experiment for  the higher values of P cot A. 

Zero-lift drag component comparison.- The zero-lift camber and wave drag a r e  
shown in figure 6. 
drag program (ref. 23) by describing the entire model as a wing and using 50 cutting 
plane angles. A special version of the program which allows the wing to have finite 
thickness at the trailing edge w a s  used. 

The zero-lift wave drag w a s  calculated by using the Harris wave- 

The camber drag predictions of the Carlson-Middleton and Woodward methods 
appear to agree equally well at all Mach numbers for the 76O sweep wing. However, for  
the 68O and 55O sweep wings the Woodward program predicts negative camber drag 
whereas the Carlson-Middleton program predicts positive camber drag with reasonably 
good accuracy for  all three sweeps. 
be r s  agree with experiment reasonably wel l  a t  all sweep angles although the predictions 
for the 68O sweep are somewhat high. 

The tangent-wedge predictions a t  higher Mach num- 

The Woodward program overpredicts the zero-lift wave drag a t  the lower Mach 
numbers for  the 680 and 55' sweep wings while comparing very wel l  with experiment for  
the 76O sweep wing. 
the 550 sweep wing for all Mach numbers and at the high Mach numbers for the 680 sweep 
wing. At the higher Mach numbers the tangent wedge predicts the wave drag reasonably 
well except for the 68O sweep wing. 

The zero-lift drag predictions of the Harris program are low for  

Comparison of Various Theories With Pressure  Tests  

Coinparisons of experimental p ressure  data for representative angles of attack with 
data obtained from both the Woodward theory (ref. 20) and the Middleton theory (ref. 25) 
a r e  presented in figures 8 to 16. 
were integrated to obtain the spanwise lift distributions shown in figure 17. 

Pressure  data for the 76' sweep wings (figs. 8 to  13) 

The Woodward theory shown in figures 8 to 16 employs a pressure-limiting feature 
which l imits pressures  to vacuum after all the pressures  have been calculated. 
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Middleton method, on the other hand, allows the user  to select the fraction of vacuum he 
wishes to use, and the pressure limiting is applied as  the pressures  a r e  calculated. For  
figures 8 to 16 a vacuum fraction of 0.7 w a s  used. This limit appears to work very w e l l  
for the upper surface, but since the program in i t s  present form constrains the total 
lifting pressure,  it unnecessarily l imits the lower surface pressures.  A s  a result ,  the 
lower surface pressures  a r e  consistently underpredicted a t  the higher angles of attack. 
The numerical model used for  the Middleton method w a s  an  all wing description. 

The data shown in figure 12(b) represent  the CL,des = 0.1 design case for the 
76O sweep wing. 
method without pressure limiting. By assuming that the pressures  do not exceed vacuum, 
the data would be expected to agree  more closely with the Middleton method without pres-  
sure  limiting than they do. 
does not lift as  much as expected. 
camber and twist a r e  expected to provide a thrust  component. 
su re s  on the lower surface near the leading edge a r e  considerably overpredicted and 
show no inclination to follow the theoretical predictions a t  the leading edge. 
tion to the overprediction on the lower surface is the center-line station (fig. 12(b)) where 
the pressures  were underpredicted near the leading edge. 
apparently caused by the groove (see fig. 2) on the lower surface center line (which 
resulted from shearing the camber lines) since the flat wings do not show this phenome- 
non a t  moderate angles of attack. Comparison of data obtained by the Middleton without 
pressure  limiting method with the data of the two outboard stations (figs. 9(b) and 12(b)) 
indicates boundary-layer separation which is substantiated by the oil-flow photographs 
of this region (figs. 4(a) and 4(b)). 

The camber w a s  designed with technology similar to that of the Middleton 

In general, it  appears that the outboard section of the wing 
This outboard section is the a rea  of the wing where 

The experimental pres-  

The except- 

This underprediction w a s  

At the high angles of attack tested for each wing, linear theory appears  to be totally 
inadequate, especially ' for  the lower surface where the experimental p ressures  a r e  much 
higher (except a t  the tip) than the estimates. 
lower surface, the question a r i s e s  as to the significance of a relatively small  vortex-lift 
correction which is assumed to occur on the upper surface only. Figures 8(c) and l l ( c )  
indicate a small  amount of vortex lift at 2y/b = 0.2. However, the lower surface pres-  
su res  indicate that if lift greater  than that predicted by linear theory exists, it would be 
caused by lower surface effects and not by vortex lift. The lower surface pressures  also 
indicate that the force data correlation with theory (Carlson-Middleton) is fortuitous at 
the highest angles of attack because underprediction of lift at the inboard stations is can- 
celed by overprediction of lift at the outboard stations. Since the zero- 
thickness linear theory prediction assumes equal pressure  coefficients of opposite sign 
on the upper and lower surfaces, the high pressure coefficients measured on the lower 
surface (approximately twice those measured on the upper surface) could not be obtained 

In view of this large discrepancy for the 

(See fig. 17.) 

theoretically 

- 

IIl1l111llll11l I 1  I l l 1  I I l l  l l l l l  

Pressu re  limiting as applied in the Middleton method would tend to magnify 
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this  discrepancy further since the l imits are applied to the loading parameter 
Thus, the assumption of equal pressures  of opposite sign on the upper and lower surfaces  
would resul t  in even lower pressures  than those obtained without pressure limiting. 

ACp. 

Reference 26 compares pressure data with linear theory on a se r i e s  of delta wings 
at Mach numbers f rom 1.62 to 2.41. This reference shows the same underprediction of 
lower surface pressure coefficient a t  a n  angle of attack as low as 7O. 

CONCLUDING REMARKS 

The experimental resu l t s  indicate that for  the wings tested, a n  increase in the 
pitching-moment coefficient a t  zero lift is the primary benefit of twist and camber 
a t  a Mach number of 3.5. 

Comparison of the experimental force data resul ts  with resul ts  obtained from several  
lift theories indicates that the Carlson-Middleton method gave the best overall agreement 
a t  all conditions. It is thus concluded that linear theories can be used with good accuracy 
to estimate lift, drag due to lift, and pitching moment on slender wing-body configurations 
up to a Mach number of 4.6 a t  moderate angles of attack. The pressure  data, however, 
indicate that there  is a fortuitous cancellation of e r r o r  a t  high angle of attack where the 
lower surface pressures  a r e  significantly underpredicted over the inboard region of the 
wing and where the upper and lower surface pressures  a r e  overpredicted over the out- 
board region of the wing. 

It appears from both the force and the pressure data that any proper correction 
made to the theory for vortex lift would be small. 

Langley Research Center 
National Aeronautics and Space Administration 
Hampton, Va. 23665 
May 10, 1976 
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TABLE I.- NUMERICAL CONFIGURATION DATA FOR WING WITH 7 6 O  SWEEP, 

WtFA 
A A F  1 0  
X A F  2 0  
wAFORC, 1 
WAFOR(? 2 
k A F U R G  3 
WAFORG 4 
I J A F 0 4 G  5 
uiQFOQG 6 
k A F O H 6  7 
WAFOH(; i3 
c P F O R G  9 
W A F D R G l O  
W A F O H 6 1  1 
w A F U R G 1 2  
w F F 0 k C i l 3  
bJ A F 0 6'b 1 4 
d A F O W 6 1 5  
k A F 0 Q G l  b 
g A F O W G 1 7  
WAF O R 6  19  
W A F O P G l 9  
TZOHT) 1 
T Z O Q D  1 
T Z O P O  Z 
T 7 0 k 0  2 
T Z O P D  3 
T Z O k i )  3 
T 7 O R D  4 
T Z O R D  4 
T Z O U O  5 
T Z O U O  5 
TZOHLI  6 
T Z O R D  6 
T Z O H D  7 
T Z O H O  7 
TZOWU 6 
T Z O R D  ti 
TZOWD 9 
T Z O R D  9 
TZOFti) 1 0  
T 7 0 k C  1 0  
T L O H U  11 
T Z O H P  11 
TZOHC) 12 
T 7 O k 5  1 2  
T Z O C . 0  1J 
T Z O R U  13 
T 7 O P O  14  
T 7 O R i l  1 4  
T Z O H O  1s 
T Z O M D  15 

16 



TABLE I.- Concluded 

-.018 
-.010 
- e  025 -. 0 15 

038 
-.020 
-no28 
0.000 
0 .000  
1 .BOO 
0.000 
1.046 
0.000 
1.864 
0.000 
1.855 
0.000 
1.816 
0.000 
1 e751 
0.000 
1 e662 
0.000 
1 e558 
0 . 0 0 0  
1.545 
0 . 0 0 0  
1.550 
o n 0 0 0  
1.564 
0.000 
1 537 
0 .000  
1 455 
0 .000  
1.478 
0.000 
1.47s 
0 . 0 0 0  
1 e442 
0 .000  
1.464 
0.000 
1.527 
0.000 
1.396 

-e013 em010 
-e005 .U03 
-e023 e . 0 2 0  
-no13 -.010 
-e036 "036 
- . 0 1 5  -.010 
-e025 - e 0 2 3  

.OOH . O 1 0  

.083 . l o 2  
2.078 2.299 

. 0 8 0  . l o 1  
2.116 2.335 
e068 mu94 

2.132 2.349 
e065 e091 

2.11H 2.338 
- 0 6 4  e090 

2.081 2.259 
no70 .045 

2.014 2.237 
0 0 6 3  - 0 9 2  

1.922 2.143 
mO60 e 0 8 6  

1.75A l a y 3 3  
e065 . 0 9 2  

1.735 l e d 6 4  
e063 .U49 

1.739 l . dh3  
e059 .Od6 

1.753 l . ed2  
.049 .071 

1.720 l e d 5 4  
eO4b - 0 6 7  

1.6ti8 l a d 2 5  
. O S 1  - 0 7 6  

1.667 l . cJ1Y  
.047 .075 

1.658 1.812 
.051 .u75 

1.639 1.781 
.u3s .os3 

1.627 1.756 
-0'57 .OH5 

1.666 1.793 
.075 .112 

1.640 1.758 

-.008 
,003 

-.020 
- . O O R  
-e033 
-.005 -. 020 

- 0 1 3  
141 

2.486 
.137 

2.516 
.134 

2.529 
.132 

2.519 
131 

2.464 
.138 

2.422 
e 141 

2.321 
141  

2.951 
.137 

1.924 
.133 

1.924 
.134 

1.3h5 
.111 

1.445 
. l o 9  

1.920 
.120 

l . Y l h  
.119 

1.920 
.11H 

1 .nu3 
. 0 9 l  

1 .BS1 
.137 

I .He9 
.185 

1.998 

- . O O H  
0.000 
-.O20 
-.oos 
- .028 
0 . 0 0 0  
-.OlS 

.025 

.230 
2.723 

.235 
2.747 

.236 
2.750 

.237 
2.728 

239 
2.686 

- 2 4 9  
2.415 

e249 
2.500 

.252 
2.175 

.256 
1 e977 

.256 
1.973 

.233 
2.015 

a217 
2.013 

.210 
2 . 0 0 8  

224 
2 . 0 0 M  

.22h 
2.003 

.225 
1.977 

.195 
1.9h7 

.238 
1 - 9 6 4  

.352 
2.077 

- W O O 5  
-.oorj 
- 0 0 1 8  

-.UP5 
0 .000  
- e 0 1 3  

025 
.39h 

2.775 
- 4 2 6  

2.791 
- 4 3 6  

2.7-5 
.443 

2.756 
- 4 4 6  

2.705 
.453 

?.a26 
- 4 5 1  

2 .509  
.45H 

2.170 
.455 

1 e914 
452 

1.901 
475 

1.950 
-400  

1 e958 
. 3 9 3  

1.966 
e406 

1.961 
e421 

1.960 
e413 

1.429 
.394 

1 my41 
.43? 

1 e969 
.545 

2.181 

-.eon 

-.010 
-.(io@ 
- . o l e  
-e005 
-.025 

.010 
- e 0 1 5  

.[I25 

.570 
2.7P6 
.60h 

2.803 
.h23 

2.796 
.632 

2.769 
.63h 

2.716 
.640 

2.436 
.640 

2.526 
.h40 

2.170 
.636 

1.754 
.F27 

1 .h79 
595 

1.714 
.567 

1.716 

1.712 
.55a 

e564 
1.701 

.584 
!. - 7 0 2  

.582 
1.693 

.577 
1.723 

.634 
1 e841 . -49 
2.066 

-e013 
0.000 
-.020 

.010 
-e025 

. 0 ? 3  
-e013 

.025 

.747 
.?.e12 
.7d5 

2.82P 
.do6 

2.822 
.e10 

2.793 
.812 

2.742 
. 8 l h  

7.666 
. R 1  R 

2.552 
.911 

2.202 
.795 

1.593 
.7eo 

1.292 
.753 

1.275 
.727 

1.268 
e717 

1.264 
.71h 

1.266 
.732 

1.271 
.730 

1.287 
.739 

1.349 
.e13 

1.530 
.826 

1.797 

-.013 
.013 

-.Oltr 
.023 

-.or25 
.033 

- . U O 5  
. 0 2 0  

1.097 
2. H34 
1.145 
2.H4h 
1.164 
2.P37 
1.167 
2.bU6 
1.161 
2.751 
1 e140 
2.672 
1.125 
2.557 
1.097 
2.204 

1.534 

.W46 
1.047 

.721 
1.032 

722 
1.012 

.716 
1.Uo6 

.723 
1.012 

.73Y 
1 .O06 

.779 
l . U l 2  

1.110 
.473 
.973 

1.202 

1 . 0 7 ~  

1.067 

.a54 

-.010 
.03h 

-.018 
.041 

023 
.025 

- . 0 0 3  
04 1 

1.453 
2.628 
1 a504 
2.645 
1.5iln 
2 .  h34  
1.523 
2.606 
1.497 
2.754 
1.443 
T.673 
1.350 
2.544 
1.339 
2.171 
1.327 
1.494 
1 e323 

.317 
1.316 
0 . 0 
1.304 
0.0 
1.27s 
0.0 
1.261 
O.U 
1.260 
0.0 
1.251 
0.0 
1 e254 
0.0 
1.34% 
0.0 
1.276 
0.0 

TZOHD 16 
T Z O R D  16 
T i 'OkD 17 
TZOPD 1 7  
T Z O H D  18 
T Z O H D  1 b  
TZOHO 15 
T Z O R D  1 9  
\HAFORD 1 
wAFCiHD 1 
WAFOPD 2 
wAFOF(1) 2 
4AFORIj 3 
WAFOFtI) 3 
\ u A F O H i )  4 
'HlAFtiWD 4 
eACOF(0 3 
WAFORL,  5 
W A F 0 4 0  h 
wAFOUD h 
s A F O H D  7 
WPFOQI)  7 
W A F O H D  
W4FORO H 
kdAFOeI) Y 
hAFOPi1 9 
W P  F OH[) 1 u 
w AFOHI) 10 
kAFOHul1 
kAFORL)ll 
hPF0HT)ld 
~AF~OCc1)12 
hPFDCcOl3 
k A F  O k D  13 
kAFUkLJ14 
bv A F OkU 14 
w AFuW 15 
urAFDkU1S 
W AFDri) 16 
WAFCHl)lh 
wAFUWD17 
W P F  O Y D  17 
k A F O t 4 l j 1  q 
\\I A F 0 Y L )  1 ti 
w AFG4019 
'w A F 0 H L) 1 9 
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TABLE U.- NUMERICAL CONFIGURATION DATA FOR WING WITH 76’ SWEEP, 

1 1  1 9  20 
2045.16 
0.0 0.5 .75 1.25 2.5 5.0 7.5 10. 15. 20. 
25. 30. 35. 40. 50  60 7 0  80. 90. 100.0 

0.000 0.000 0.00G 90.731 
.OS8 a214 0.000 90.655 
.8H9 - 4 3 2  0 .000  b9.812 

1.740 .64R 0.000 88.928 
2.664 e864 0 .000  87.986 
3.553 1.OPO 0.000 Y7.092 
4.359 1.29% 0.000 d6.2P6 
6.020 1.727 0.000 84.607 
7.826 2.154 0 . 0 0 0  b2.7tr9 
Y.431 2.540 0.000 81.178 

16.754 4.305 0.000 73.889 
25.32b 6.459 0 . 0 0 0  bS.303 
34.039 8.611 0 .000  56.563 
42.710 10.745 0.000 47.854 
51.377 12.918 0.000 39.134 
60.030 15.070 0 . 0 0 0  30.437 
68.732 17.224 0.000 21.671 
77.401 19.378 0 .000  12.959 
HkJ.933 21.397 0.000 4.348 

5.606 5.SHO 5.56H 5.542 5 .4h l  5.258 5.024 4.7h0 4.204 3.607 
2.974 2.385 1.908 1.473 e665 - 0 4 6  -.3?P -.4h0 -e041 
5.634 S e b O e  5.5Yb 5.56s 5.4Yl 5.281 5 . 0 5 2  4,806 4.2?1 3 - 6 1 ?  
2 . 9 8 2  2 . 3 ~ 0  1.910 1 . 4 7 ~  .hh5 .os1 -.330 -.457 - . 3 i 5  . O Z R  
5.443 3.41d 5.403 3.370 5.276 5.09R 4.905 4.666 4.092 3.493 
2.865 2.301 1.834 1.412 - 6 1 7  -020  -.340 -.452 -.312 -.OS6 
5.171 5.144 5.128 5.090 4.983 4.631 4.666 4.455 3.317 3 .730  
2.725 2.197 1.750 1.336 - 5 b l  -eo13 -a353 -e450 -e312 -e023 
4.8b4 4.818 4.736 4 - 7 5 ?  4.651 4.514 4.361 4.166 3.691 3.124 
2.568 2.080 1,651 1.250 e 5 0 0  -*OS3 -e368 -0452 -a310 -.OlS 
4.524 4.465 4.442 4.402 4.321 4.176 4.0?3 3.84P 3.432 2.921 
2.410 1.969 1.SbS 1.173 a447 -.OR9 -.381 -.457 -e310 -.OhY 
4.155 4.12s 4.110 4.U77 3.995 3.h40 3.698 3.S43 3.1HO 2.723 
2.273 1.872 1.4-54 1.120 e414 -e109 -e389 -a457 -a307 . O O R  
3.515 3.493 3.475 3.434 3.34s 3 . 2 3 3  3.122 3.010 2.715 2.362 

1.778 1.496 1.229 .950 . 3 9 i  - . o h 6  -.345 - . 4 ~ ,  - .LY+ .071  

2.012 1.674 1.361 1.041 -389 -a094 -.366 -.439 -e264 e074 
2.U91 2.880 2.U73 2.960 2.814 2.733 2.hh7 2.573 2.316 2.047 

2.443 2.436 2.431 2.421 2e.394 2.357 2 . 3 0 6  2.217 2.014 l . h?4  
1.596 1.359 1.118 .6h6 .34H - . l l ?  -.391 -.437 -.239 . 0 0 F  

-98.3 .4q6  1.001 1.013 1.046 l . l @ L ;  1.153 1.184 1.179 1.105 
1.008 . H 4 2  - 7 4 2  .5h2 a257 -.On4 - e 3 9 6  -e691 -.947 -1.?34 

e386 e434 - 4 4 7  .4bO .47H - 5 b 4  .b17 .558 .704 . 7 j 2  
,721 -67.3 .b17 , 5 3 3  .31S . O H b  -.155 -e424 -.by1 -.9h0 
.253 - 2 6 7  m297 .31d e351 - 4 2 4  .4HS - 5 3 4  me38 - 7 0 6  
0 7 4 2  e744 - 7 1 9  .hbk .S4b - 4 0 4  - 2 7 9  - 0 4 3  -e178 -.399 
.h12 ab38 a b 5 0  - 6 7 3  - 7 0 4  a767 e631 .dHh .Ye3 1.054 

1.099 1.097 1.092 1.0&2 1.052 - 9 8 6  ’ - 9 0 2  .7R7 .b17 .353 
1.247 1.2’62 1.270 1.285 1.313 1.351 1.389 1.430 1.311 1.577 
1.h2h l . h S Y  1.704 1.725 1.7S5 1.7hP 1.717 1.63H 1.521 1.SOH 

H E F A  
X A F  1 0  
X A F  20 
rlAFGl-?(i 1 
kAFC)RG 2 
WAFORG 3 
WAFOHG 4 
k A F G H G  5 
WAFORG 6 
WAFGHG 7 
WAFORG H 
h A F O h G  Y 
k A F O k G l O  
WAFORtill 
kPFOK(j l2 
A P F G 2 G  1 3 
cAFOeG14 
kAFOPG15 
hAFOkG15 
wPFOdG17 
i* A F OFC 6 1 3 
k AF 0C)G 19 
T 7 0 P U  1 
T 7 0 R b  1 
T I O H D  2 
T Z O R D  2 
T Z O H O  3 
T Z O k i l  3 
T Z O M D  4 
T Z O R D  4 
TZORL) 5 
T Z O k D  5 
1 7 O R I )  b 
T Z O R U  h 
T L O H D  7 
T Z O Y U  7 
T 7 0 R D  8 
T7UHI.l 6 
T Z O H D  9 
T70HO 9 
T 7 0 k C )  l u  
T70141) I O  
T 7 0 H D  11 
T Z O H D  11 
TLOH!, 12 
T Z O Q I )  1 2  
T Z O H D  13 
TZOHU 1 3  
T Z O H D  14 
TZOHL) 1 4  
T Z O W U  13 
T Z O H I J  15 

18 g 



TABLE 11. - Concluded 

1.831 
2.230 
2.431 

3.007 

3.564 
3.675 
0 . 0 0 0  
1.904 
0 . 0 0 0  
1.H95 
0 . o u 0  
1.925 
0.000 
1 e924 
1).000 
1 . Y O 3  
0.000 
1. h5H 
0 . 0 0 0  
1 e 8 0 3  
0 .000  
1 .h7H 
0 .000  
1.579 
0.000 
1.53h 
0 . 0 0 0  
1.544 
0 . 0 0 0  
1.557 
0 .000 
1 m572 
0.000 
1.596 
0 .000  
1 e574 
0.000 
1.568 
0.000 
1.783 
0.000 
1 656 
0.000 
1.618 

2.720 

3 254 

1 .HS2 
2.2Yh 
2.441 
2.H42 
3.017 
3.299 
3.566 
3.6Yb 

- 0 7 1  
2 .  i a o  

- 0 7 1  
2. l h b  

.o 75 
2.177 

06 1 
2.162 

.053 
7.124 

.o 70 
2.067 

. O b 1  
1.9Yl 

e071 
1. 8S0 

.os1 
1.764 

.ob1 
1.734 

- 0 4 2  
1.7Z1 

.093 
1.727 

.o 73 
1.758 

.058 
1.752 

.062 
1.750 

064 
1.770 

.os2 
1.636 

.os0 
1. R2Y 

.OS7 
1.740 

1. bh2  
2.332 
2.44b 
2.Ybl) 
3.016 
3.340 

3.713 
104 

2 . 3 9 2  
. l o 5  

2.375 
. l o 5  

2.37Y . O H Y  
2.353 

.079 
22 .303  

.095 
2.237 . Oi iH 
2.156 

.094 
2 . 0 0 5  

. U 7 b  
1.911 

. 0 9 0  
1 .ab7 

1 . ~ 4 2  
.124 

1 .Y54 
.111 

1.H94 
.UH7 

1 ebb3 
.093 

1.902 
.095 

1 a914 

1 . H 4 O  . 0 75 
1.4H3 

. 0 8 6  
1 7d7 

3.5b9 

- 0  b z  

. 0 re 

1 .H7S 
2.3b5 
2.456 
2.90H 
3.0?3 
3.373 
3.571 
3.734 

,161 
2.5h3 . l h 3  
2.552 

- 1 5 1  
2.547 

.133 
2 . 5 0 P  

.125 
2.451 

127 
2.374 

.127 
2.2H4 

.122 
2.115 

. I 7 2  
7.003 

.136 
1.952 

. l o 3  
1.327 

.164 
1.4s2 . l h l  
1.9YH 

.139 
1 555 

.1sz 
2.01b 

.150 
1.991 

130 
1.344 

124 
2.079 

.143 
1 .e68 

1.897 
? * 4 1 h  
2.479 
7.977 
3.040 
3.444 
3.576 
3.7AO 

2 s  1 
2.78h 

24e 
2 769 

. 2 3 2  
2.752 

. ? l 4  
?.709 

.212 
?.b41 

. 1 9 0  
2.557 

.1fi2 
2.45c) 

.1H4 
2.254 

e213 
2 . 0 6 6  

.218 

.193 
2.023 

.23a 
2 . 0 3 2  

a242 
?.03P 

e246 
2.039 
.279 

2.075 
.753 

2.044 
.252 

2.030 
246 

2.213 
.P82 

2.039 

z . o i o  

l e y 3 3  1.974 
7.433 2.441 
2.5317 2.550 
3.023 3.053 
3.071 3 .oqr i  
.3.505 3.538 
3.589 3.602 
3.E2O 3.R5h 

.439 ,619 
?.Hh9 2.p75 

.4?2 . h 0 3  
?..)59 Z.Pb9 

.42h .624 
?.Hh3 2.db9 

.41? . 6 l l  
?.h34 2.P47 

. 3 8 H  .588 
?.7F2 2.708 

.357 .572 
?e711 2.720 

.35? .561 
?.61? %.A21 

.371 .s70 
2.334 2.311 

.3P9 .sa1 
2.027 1.407 
.39b eS79 

1.923 1.71(. 
,370 .55q 

1.310 1.467 
.453 .62H 

1.917 1.697 
.420 .5q* 

1.Y3h 1.675 
.4?b .bo7 

1.962 1.721 
.473 .451 

1.920 1.6.43 
,454 a638 

1.969 1.729 
- 4 6 5  - 6 5 6  

1.996 1.754 
a475 .6h9 

2.067 l .@?t j  
e542 - 7 5 6  

2.077 2.003 

2.014 
2.41H 
2.5P3 
3. (ISH 
3.117 
3.551 
3 .h l?  
3.889 

.7R8 
2.901 

.77R 
2-89.?’ 

eH14 
7.889 . q22 
2.866 

.Y16 
7.822 . H 0 6  
2.749 

. 7  H 4  
7.b45 

.77H 
2.347 

e771 
7.000 

7 3A 
1.546 

.731 
1 .?he 

e787 
1.2Y3 

.764 
1 ‘326 

.7R5 
1.282 

. d l 6  
1.273 

.90R 
1.321 

. e l 9  
1.355 

- 8 4 1  
1.466 

- 9 1 3  
1 e771 

2.09b 2.164 
2 . 3 5 0  2.19s 
2.b52 2.71t4 
3.040 2,954 
3.150 3;205 
3.551 3.510 

3.914 j.qO9 
1.179 1.562 
2.854 2.632 
1.157 1.547 
2.856 2.697 
1.217 1.593 
2.H57 2.607 
1.244 l . b l 6  
2.636 2,605 
1.250 1.622 
2.792 i .S75 
1.237 1.602 
2.720 2.436 

2.617 2.404 
1.149 1.44H 
2.307 2.177 
1.IJY4 1.357 
1.796 1.615 

l . l t ‘ 7  .61b 
1.032 1.3Oe 

1.002 1.325 

1.094 1.353 

1.104 1.374 

1.123 1.37h 
. - I %  0. 

1.113 1.37? 
.779 0. 

1.096 1.323 
.825 0. 

1.17r3 1.4hl 

1.128 1.366 
1.247 0. 

3.b30 3.h’=ij 

1.204 1.558 

1.042 1.320 

. 7 4 2  I ) .  

.7h? 0.  

.HOR 0. 

.7b8 i). 

. U Y ~  a. 
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TABLE In.- NUMERICAL CONFIGURATION DATA FOR WING WITH 68' SWEEP, 

1 1  20 21 
2045.16 
0 .  .> .75 1.25 2.5 5 .  7.5 1 0 .  1 5 .  20 .  
2 5  3 0 .  35 .  40 .  50 6 0 .  7 0 .  r0. 9 0 .  93. 
100 .  

.OS1 0 . 0 0 0  0 . 0 0 0  71.237 
e386 - 2 1 3  0 . 0 0 0  70.907 
e909 e429 0 . 0 0 0  70.388 

1.445 m648 0 . 0 0 0  69.R5,P 
1.976 - 6 6 4  0 . 0 0 0  69 .327 
2.553 1.077 0 . 0 0 0  6n.750 
3.053 1.295 0 . 0 0 0  6Q.245 
4.110 1.727 0 .000  67.175 
5 .171 2.159 0 . 0 0 0  6b.106 
6.093 2.535 O.0OO 65.176 
6.520 2.705 0 . 0 0 0  64.765 

13.216 S.40R 0 . 0 0 0  Sd.016 
19.926 He115 0 .000  51.293 
26.640 10.618 0 . 0 0 0  44.577 
33.343 13.528 0 . 0 0 0  37.876 
40.48Y 16.383 0 . 0 0 0  30.731 
46.860 18 .933 0 . 0 0 0  24.366 
53 .614 21.646 0 . 0 0 0  17.615 
60.340 24.348 0 . 0 0 0  10.8R9 
67.104 27.056 0 . 0 0 0  4.097 

- .079  - .04a  - .os1 -.ash - .os3  - .oh1 - .oh6  --.OM - . u> l  - . 033  
- .033 -e043  - e 0 2 8  - . 0 0 3  - 0 1 5  e030 - 0 4 1  - 0 5 1  .023 e 0 . 3 0  

- 0 3 0  
-e069  -e043 -e043  - . 0 4 R  - a 0 5 6  -.Oh1 -.Oh4 - e 0 8 9  - . 0 4 8  -.U2tj 
- .02 t ,  - .033 - . o i ~  . o o 3  . O ~ O  . 0 3 o  ,046  . o s 3  .n30 . 0 4 i  

-.023 - .033 -.015 .oos , 0 2 3  ,028 .048 .056 . o ~ n  .043 

- .os1 - .ob6 - .043 - . 0 4 6  - .053  - .oh1 - . 0 6 i  - . 053  - .033  .oos 

e041 
- .058 - 0 0 4 6  -.048 -.OS1 -.O5b -e064  -.06h - e 0 5 6  -.U43 - e 0 1 8  

043 

-a003 - . O l d  a003 - 0 1 s  - 0 3 0  e033 .U58 - 0 5 6  e033 .OS3 
053 

-e053  -e043  -eo43  -e048  -.OSb -.Oh4 -.Oh1 -.OS3 -e033  - 0 0 6  
- 0 1 5  - * O O c )  .OOS - 0 1 8  e030 - 0 3 0  .OSH .Oh1 - 0 3 6  , 0 5 4  
- 0 5 1  

- . i o 4  - .os3 - . 0 4 j  -.05i - . 0 5 3  - .061 - . o b i  - . 053  - . u J o  . O P S  
. o i 8  . o i o  , 0 2 3  . O ~ S  .043  .03h  .oh1 .oh4 . 0 3 h  . o h 1  

- . 0 5 3  - .043 - .043  - .04t(  - . o s 3  - .oh4 - . o ~ F (  - . us1  -.UZ'R . o o 3  
. o i 5  .OOR .02a  .o30 .033 . O ~ R  .oh4 .oh4 .u33 .064 

061 

064 
- . 0 S h  - e 0 4 1  -e046  - . 0 4 P  - e 0 5 6  -.Oh1 - . 0 5 P  -e051 -e033 - e 0 1 0  

e003 - 0 1 3  mO2H e 0 3 0  - 0 3 b  .02P - 0 7 1  .Oh6 e 0 4 1  .OB1 
.OB1 

-a056  -e046 -e046 -.04P -e053  - *Oh1 - e 0 5 8  - a051  -e033  -e018 
-e009 0 0 0 8  - 0 2 0  - 0 1 5  -010  e015 - 0 7 4  ~ 0 6 1  - 0 6 1  e124 

124  
-e053 -a046 -e043  -a041 -e051 -.OSH -.'OS6 -,04R -e033 -.O20 
- . o i 3  . o o 5  . o i 5  , 0 0 8  .oos 0 .000  . o i o  - . O O R  .ozb .0e4 

0 8 4  
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TABLE III.- Continued 

0 5 3  
- . 0 1 3  

.005  
- . 0 4 3  
- . 0 2 a  

0 6 4  
- . 0 3 3  
- e 0 4 1  

Oh4 
- . 0 1 0  
- e 0 4 1  

, 0 7 1  
- e 0 0 5  
- e 0 4 1  
- . 0 7 h  

. 0 0 5  
- . 0 4 1  
- .Ob1 
- . 0 0 3  
- e  0 2 5  -. 0 6 9  

. 0 0 3  
- . 0 1 0  
- . 0 2 5  

. 0 1 3  

. O O A  
- . 0 1 3  

. 0 4 3  . 0 36 . Uh4 
0 . 0 0 0  
1 . 9 1 4  

n.oon 
3 . 5 8 2  

1 . 9 4 5  

0 .000  
1 . 9 4 5  

3 . 5 8 3  

3 . 5 7 9  
u . o o n  
1 .I447 

3.537 
0.001) 
1.764 

3.458 
0.000 
1 . 5 7 7  

3.358 

-. 0 4 6  
. 0 0 5  

- . 0 4 3  
. 0 1 0  

- . 051  
. 0 0 3  

-. 0 4 8  
- 0 0 3 0  

-.036 
- .025 

-. 0 2 3  
- 0 0 0 5  

TZOWD 11 
T Z O R U  11 
TZOPL)  11 
T Z O P D  12 
T Z O R D  1 2  
T Z O n P  1 2  
T Z O R D  13 
T Z O R O  13 
T Z O R U  13 
T Z O k O  1 4  
T Z U R D  1 4  
T Z O R D  1 4  
T Z O R D  1s 
TZORL) 1s 
T Z O R O  15 
T Z O K D  16 
T7OFiO 16 
T Z O R r )  16 
T Z O H U  1 7  
T Z O H D  1 7  
T Z O k D  1 7  
T Z O H D  1 h  
T Z O R U  1 4  
T Z O H D  I d  
T Z O k D  19 
T Z O H D  19 
T Z O R O  1 9  
T Z O R D  2 0  
T Z O H D  2 U  
TZORI )  2 0  

* A F O R D  1 
NAFORC) 1 
W A F O Q O  2 
~ P F O R D  2 
aAFOPT, 2 
K A F O Q C )  3 
h A f O R D  3 
*fiFOF(II 3 
rAFOQi)  4 
CAPFORL) 4 
C A k O d [ >  4 

waFOF.’I) 1 

b A F O R D  5 
r r 4 F O R D  5 
b A F O R D  5 
k b F @ r l O  b 
W A F O H 0  b 
C A F U H D  h 

-.030 -. 0 2 5  
-.03H 
- .010  

0 5 1  
- e 0 1 3  

- . 0 4 8  
- . 0 6 9  

- . 0 4 8  -. 0 7 4  

-e034 
- . 0 6 4  

- . 0 2 R  
-.03H 

-. 0 2 5  -. 0 3 6  
-. 0 2 3  
-.u3ci 

-. 0 2 8  -. 0 2 5  
-. 0 4 3  
- . 0 3 6  

- . u 4 3  
- . 0 6 9  

- . u10  
- . 041  

- e 0 1 3  
- . 0 4 1  

-.n20 -. 0 3 5  
-. 0 4 3  
-.Oh6 

-. 033  -. 0 5 a  

- e 0 4 1  -. 0 7  1 

-. 038 
- . 076  

-. 0 3 b  
-.Ob4 

- . 005  
- . 0 4 3  

- .out4 -. 0 4 3  
-.ooFI 

0 4 3  
- . 0 1 0  
- . 0 4 3  

- e 0 2 5  -. ns8 

-.os3 
- . 020  - .003  

- e 0 4 1  
- .OOR 

0 4  1 
- . O O R  -. 0 4 3  

- . 0 3 6  
-.056 

-.o 3 w  
- . O H 1  

- . 0 0 3  
- .025 

- . 0 0 3  
- . d28  

- . 0 0 3  
- . u 3 3  

- .(I10 
- . u 4 3  

- . 0 1 3  
- . 0 4 3  

-.01R -. 0 3 d  
-.0%3 
- . 0 4 b  

- . U ? 5  
- . 0 6 5  

, 0 0 5  
- . 0 1 3  

.oos 
- . 0 1 5  

. 0 0 5  
- . O l P  

. 0 0 5  
- . 0 2 5  

0 . 0 0 0  
- . 0 2 8  

- . 0 0 5  
- . 0 2 R  

- .005 
-.023 

-.OOH -. 0 3 0  
- . 0 1 0  
- . n 4 3  

, 0 1 5  
. 0 0 5  

a 0  1 5  
. 0 0 3  

.o le  
0 . 0 0 0  

.02n  
- . O O 8  

.01A -. 0 05 
. 0 1 9  

-.003 
.0 15 

- . 0 1 0  
. O l O  

- e 0 1 3  

. 0 4 3  

.033 
. 0 4 3  
. 0 3 u  

. 1 1 0  
2 . 3 2 -  

. 0 4 3  

. 0 2 p  
. 0 4 3  
. o  3 0  

( J 4 3  
. 0 4  1 

0 4 6  
.O?H 

. 0 4 3  

. 03n  
. 0 4 3  
.03a 

. 0 3 4  . Oh4 

. 0 9 ?  
2 . 2 3 2  

. 1 4 7  
2 . 3 1 0  

. ? 5 ?  
3 . 2 1 h  

.279 
3 . 2 3 4  

. 4 5 1  
3.*7F( 

. t ,45 
3 . 6 h 7  

.e?,? 
3 . 7 4 3  

1.148 
3 . 7 3 7  

1 . 1 9 2  
3 . 7 4 5  

1 . 1 9 3  
3 . 7 4 0  

1 . 5 4 1  
3.SY2 

.(I77 
2 . 2 5 6  

.IO2 
2 . 5 5 1  

. 1 5 P  
2 . 8 3 2  

.4Q3 
3 . 4 9 4  

. h Y  1 
3 . 6 4 7  

,900 
3 . 7 5 2  

1 . 5 7 4  
3 . 5 H 3  

. 0 7 J  
2 . 2 h l  

. l a 7  
2 . 5 9 1  

. 1 b 3  
2.+?3h 

.?e3 
3 . 2 4  0 

.so1 
3 . 4 9 9  

.e99 
3 . 6 9 4  

. 4 7 3  
3 . 7 0 7  

1 . 5 7 3  
3 . 5 7 Q  

. 0 7 4  
2 . 2 0 6  

. I 0 5  
2.51 1 

1 b? 
2 . 7 9 9  

, 2 7 6  
3 .207  

. 4 9 7  
3 . 4 6 7  

. h 9 5  
3.654 

. d h Q  
3 . 7 1 1  

1 . 1 8 0  
3 . 7 0 5  

1 . 5 0 3  
3 . 5 3 7  

U72 
2 . 1 1 4  

. 1 ns 
2 4.3’5 

. I 6 1  
2 . 7 2 9  

. 2 P 2  
3.139 

. 50  0 
3 . 4 1 0  

.h95 
3 . 5 9 7  

. b h h  
3 . 6 4 5  

1 . 1 7 3  
3 . 6 4 2  

1 . 4 7 0  
3.45jY 

. 0 3 1  
1 a 9 7 7  

. 1 2 1  
2 . 3 1 5  

. . l h R  
; ? . b l l  

.2*9  
3 . 0 2 7  

e507 
3.317 

. 7 0 2  
3.513 

b 7 3  
3 . 5 5 6  

l . l a 0  
3 . 3 5 4  

1 e 4 6 0  
3 . 3 3 H  
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TABLE III. - Concluded 

0 . 0 0 0  
1 647 

0.000 
1.636 

0.000 
1.626 

0.000 
1.620 

0 .000  
1.620 

0.000 
1 a584 

0 . 0 0 0  
1.5A7 

0.000 
1.601 

0 . 0 0 0  
1.608 

0 . 0 0 0  
1.607 

0 .000  
1 625 

0 . 0 0 0  
1.634 

0 .000  
1.675 

0 . 0 0 0  
1 .6 lq  

3 234 

2.H04 

2.042 

.853 

252  

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.076 
1 e872 

.110 
2.135 

166 
2.436 

.284 
2.889 

- 5 0 3  
3.194 

.694 
3.379 

.e64 
3.422 

1.172 
3.422 

1.172 
3.012 

1.446 
3.234 

.077 
1.R15 

.111 
1.9H2 

. 16A 
2.110 

.?94 
2.402 

.502 
?. 764 

-643 
2.964 

.863 
3.006 

1 e434 
2.804 

076 
1.805 

.111 
1.9h3 

.168 
2.078 

.2h5 
2.148 

.so 1 
?. 172 

.h90 
?.EJlh 

-8bl 
2.250 

1.166 
2.258 

1.423 
2.U42 

.O76 
1.799 

.110 
1.93,e) 

1 h 5  
2.071 

. 2 R  1 
2.132 

.497 
?.URO 

. hH7 
1 . H 7 Y  

. HFIh 
1 .s49 

1. l b l  
1.227 

1.417 
b’53 

bf46 
1 .p53 

.669 
1.790 

. e56 
1.475 

. 4 3 R  
1.375 

1.lhO 
.Y97 

1.114 
.24? 

0 76 
1 79h 

. l o 9  
1.956 

169 
2.069 

.?e2 
2.130 

.497 
2.076 

1.123 
.764 

.074 
1.742 

- 1 0 7  
1.938 

.159 
2.037 

.274 
2.111 

.4P4  
2.044 

l o  3 h H  
0.0  

06s 
1.762 

. 095  
1.935 

.151 
2.031 

. 2 4 2  
T .  125 

.4h5 
2.039 

. hl.9 
1 a777 

. H I 5  
1.331 

l . l U 5  . Tc4 
1.353 
0.0 

OS7 
1 790 

.085 
1.938 

.155 
2.041 

.254 
2.112 

452 
7.020 

.634 
1.743 

1.11s . b47 
1.37r-7 
0 . CI 

0 5 P  
1.7R4 

. 0d5 
1.925 

.1Sh 
2.021 

e245 
2.081 

.45H 
1.980 

.644 
1 .hC7 

. 9 2 ?  
1.254 

1.130 
.bh l  

1.390 
O.n 

e075 
1 e777 

. I  OH 
1.9U7 

.15Q 
1.941 

- 2 6 6  
2.051 

.47h 
1 eY40 

.d3R 
1 . Z 0 Y  

1.13s . h*7  
1.3Y7 
n.o 

.Ob8 
1 789 

. l b l  
1 Y94 

.2H3 
? . 0 3 0  

.497 
1 ,899 

.+52 
1 .17Q 

1.155 
.b19 

1.413 
0.0 

. 061 
1 .do4 

.091 
1.917 

.149 
1.987 

.27h 
2 .006  

. 4 H 8  
1 .e71 

. bHP 
1.585 

. H S f i  
l e l h l  

1.169 
. a 4 2  

1 e426 
n.0 

068 
1 e837 

. l o 1  
1.355 

. l h 7  
2.031 

e316 
2,047 

.537 
1 . Y O 5  

.721 
1.617 

.4HP 
1.1Rh 

l . l b 7  
.44 3 

1.41jt 
0.0 

.044 
1.772 

,065  
1 .Y86 

. I 0 9  
1.325 

.215 
1 . Y l Q  

.407 
1.410 

.572 
1 724 

.73s 

.959 
1.996 . .*e9 

1 . 4 0 ~  
0.0 
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T A B L E  1V.- NUMERICAL CONFIGURATION DATA FOR WING WITH 68' S W E E P ,  

CL,des = O. 
I- 
1 See ref. 111 - 

1 1  2 0  21 
2045.16 

25 30. 35. 40. 50 60. 70. tJn. sn. q9. 
100. 

0.0 n .s .75 1.25 2 . 5  5.n 7.5 10. 1s. 20. 

.003 0.000 0.000 72.2e3 
e417 .216 0.000 71.94Q 
a 9 1 9  -432 0 . 0 0 0  71.361 

1.446 a645 0.000 70.H30 
1.956 .664 o.000 70.317 

4.155 1.725 0.000 68.049 

2.489 1.080 0.000 63.764 
3.033 1.293 0 . 0 0 0  63.212 

5.273 2.159 0 . 0 0 0  66.960 
6.281 2.535 0 .000  6'5.763 
6,789 2.703 0.000 6'5.217 
13.907 5.413 0.000 57.942 
20.660 H.120 0 . 0 0 0  S1.153 
27.371 10.820 0 . 0 0 0  44.409 
34.082 13.531 0 . 0 0 0  37.663 
41.092 16.391 0 . 0 0 0  30.592 
47.386 18.943 0.000 2'4.247 
54.000 21.646 0 . 0 0 0  17.590 
60.670 24.351 0.000 10.RP4 
66.980 26.8'49 0.000 4.519 
1.928 1.943 1.948 1.063 1.99'4 1.986 1.944 1.H92 1.745 1.549 
1.344 1.158 .9Hq .81S e 5 0 5  a206 -mol0 -.lo7 - e 0 5 6  e046 
.046 

1.935 1.951 1.956 1.96'1 1.Qq4 l a y 6 9  1.928 leu77 1.730 1.537 
1.328 1.14d e975 . E O 5  .49H e201 - . 0 1 5  -.lob -.0'.1 .04M 

1.890 1.915 1.925 1.935 1.941 1.92~ 1.A47 1.434 1.702 1.521 
1.318 1.140 .')bo .795 . 4 ~ 3  .i93 -.ole -.in4 - . 0 4 h  . O S $  

.048 

. 0 5 R  
1.867 1.864 I.Hb2 1eA62 lee64 1.657 l e f ' 7 6  1.7H1 l.Obl 1.494 
1.306 1.130 -953 .787 .47O -18.7 -e073 -.IO4 -.U43 e051 
e061 

1.745 1.745 1.745 i.74R 1.763 1.763 1.742 1.649 1.3YR 1.450 
1.283 1.113 .94s . 7 ~ 2  .450 . i 7 ~  - . o z d  -.io4 -.043 .053 
.053 

1.605 1.613 1.615 1.623 l.h3h 1.643 1.626 1.595 1.511 1.3t37 
1.247 1.092 .940  HZ .455 .i70 -.033 -.in4 -.u4i .071 
e071 

1.427 1.443 1.448 l.'+hl 1.474 1.491 l.kPl 1.463 1.397 1.298 
1.1fil 1.046 -914 -770 e452 e157 -a038 - . O Y Q  -.Ojj -076 
.07% 

.9a9 ,897 .sob .h99 .432 .137 -.oh6 -. io7 - .028 .ne? 

.089  
0505 0495 -490 .4P3 e505 e567 -648 a 6 9 1  .T3i! -742 
a 7 2 9  e678 ,625 ,546 a 3 7 3  ml27 - e 0 3 9  -a107 e 0 5 6  
.OS6 
0010 0008 - 0 0 6  . 0 0 P  - 0 3 3  m133 -206 -267 -343 .399 

1-036 1.039 1.039 1.041 1.052 1.Ud7 1.110 1.120 1.105 1.059 

-437 .442 .424 . 3 8 v  .32s .2i3 . I  17  OR^ ,201 .36a 
.36H 
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TABLE IV.- Continued 

-. 191 
.307 
.533 

-1.519 
- .5hh 
1.501 

-1.280 -. 353 
1.773 
-a762 
.005 

1.979 
- e  145 
.4dd 

2.233 
-625 

1.173 
2 . 5 ~ 5 3  
1 e458 
1 .d69 
2.933 
2.337 
Z .  652 
3.366 
3.28? 
3.459 
3.83H 
4.155 
4.171 
4.277 
u . 0 0 0  
1 e h 2 4  

0.000 
1.8b6 

0.000 
1.859 

0.000 
1.814 

3.499 

3.502 

3.473 

3.438 

-. 193 
.333 

LYh 
.3 33 

-.193 
.325 

-. 152 
.3os 

-.OS6 
.S4h 

.030 

.703 
.OF9 
-213 

.170 

.328 
.?46 
.533 

T l O R D  1 1  
T 7 O H D  1 1  
T Z O H O  1 1  
T 7 0 k D  12 
T Z O R D  12 
1 Z O H U  12 
T 7 0 f 4 D  13 
T Z U R O  13 
T Z O R D  13 
T Z O R O  14 
TZOHD 14 
T Z O P D  14 
T 7 O H D  15 
T Z O k D  IS 
T 2 O H D  15 
TZOHr I  l h  
T Z n H I )  16 
T Z O k D  16 
T Z O H D  17 
T Z O H O  17 
TZORTJ 17 
T 7 0 R D  1.3 
T 2 O R O  1 H  
T Z O H i )  18 
T Z O k t )  19 
T Z O H D  1q 
T Z O H O  19 
T Z O R D  20 
T Z O H D  20 
T 7 O R D  2 0  
wAFOr7D 1 
k A F O R D  1 
W’AFORD 1 
w A F O R D  2 
WAFORD 2 
WAFORD 2 
W A F O R 0  3 
kAF09D 3 
WAFORD 3 
w P F O c ( D  4 
L A F O R 0  4 
kAFORO 4 

-1.504 -. 399 -1.4Y9 -. 2 3 3  
- 1.4R3 
-.081 

-1.443 
.l’)h 

-1.356 
452 

-1.156 
. 3 4 6  

- . Y 5 8  
1.257 

-.757 
1.501 

-1.260 -. 1Y3 -1.250 -.036 
- 1.224 

.119 
-1.179 

.414 
-1.074 

-696 
-.975 

- 9 6 3  
-. d79 
1 e227 

-. 6 5 6  
1 .SO4 

-.5?1 
1.773 

-.747 
.145 

-.73’) 
.2Q 0 

-e721 
.434 

-.6Ql 
.71h 

- . h 0 2  
.YH0 

-.523 
1.719 

-. 442 
1.471 

-.2Y0 
1.722 

137 
1.979 

-. 132 
.734 

-. O H 6  
1.107 

-.015 
1.334 

. ns3 
1.542 

-117 
1.76R 

.244 
1 e994 

.3hh 
2.233 

-.137 
.610 

-.12? 
. R 6 6  

.737 
1.847 

.795 
? . 0 2 9  

.453 
2.220 

.963 
2.390 

.625 
1 275 

.h27 
1 .A77 

.63H 
1.473 

.h79 
1 e 6 6 4  

1.613 
?. 695 

1.649 
2.b17 

1.7‘36 
2.939 

1.455 
1.953 

1.455 
2.03s 

1.458 
2.113 

1 .&7H 
2.261 

1 579 
2.400 

1.570 
2.553 

2.342 
2.710 

2.344 
2,766 

2.352 
2.824 

P.367 
2.934 

2.400 
3.040 

2.436 
3.142 

7.469 
3.231 

2.532 
3.315 

2.533 
3.366 

3.284 
3.43s 

3.284 
3 . 5 2 b  

3.2ti7 
3.564 

3.292 
3.630 

3.317 
3.686 

3.327 
3.731 

3.348 
3.777 

3.366 
3.8lR 

3.424 
3.838 

4.145 
4.181 

4.135 
4.199 

4.122 
4.216 

4.125 
4.237 

4.138 
4.249 

4.145 
4 257 

4.153 
4.262 

4.lhh 
4.272 

054 
2.169 

. 0Q5 
2.467 

.153 
2.722 

.254 
3.089 

.39 1 
3.3hH 

.55 1 
3.500 

.711 
3.S30 

1.067 
3.S64 

1 446 
3.4g9 

.on1 
2.206 

.118 
2.504 

.1H1 
2.750 

.2 66 
3.105 

0412 
3.377 

.674 
3.501 

.737 
3.532 

1.099 
3.572 

1.483 
3.50~‘ 

,105, 
2.203 

.149 
2.507 

. 2 0 0  
2 745 

.257 
3.106 

.42? 
3.367 

e560 
3.486 

.737 
3.519 

1.097 
3.5bO 

1.475 
3.473 

Ob9 
2.160 

.lo3 
2.470 

sl64 
2.705 

-264 
3.071 

~ 4 2 1  
3.334 

.569 
3.444 

726 
3.480 

1.074 
3.519 

1.433 
3.438 
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TABLE lV.- Concluded 

0 .000  
1 737 

U ’ . O O O  
1 e637 

0.000 
1.547 

0 . 0 0 0  
1.41 1 

0.000 
1.328 

0.000 
1.317 

0 . 0 0 0  
1.334 

0 . 0 0 0  
1.496 

0.000 
1.474 

0 . 0 0 0  
1.432 

0 .000  
1 a499 

0.000 
1 e461 

0.000 
1 e441 

0.000 
1 - 4 2 2  

0.000 
1.538 

0.000 
1.692 

3.355 

3.261 

3.105 

2.656 

1 .h96 

- 6 1 1  

.295 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

086 
2.079 

124 
2.3&5 

e182 .259 
2.618 2.997 

e409 
3.258 

.s45 
3.369 

.700 
3.406 

1.026 
3.445 

1.364 
3.355 

WAFOR(? 5 
NAFOHD 5 
kPFOYU 5 
k P F O H D  6 
C A F O R D  6 
WAFOWD 6 
NAFOSi )  7 
H A F O R D  7 
WAFORD 7 
WbFORD 8 
CPFORD 8 
WAFORD H 
WAFORD 9 
CIFOR9 9 
WAFORD 9 
WAFORD 10 
W A F  UR 01 0 
CAFOROlO 
CAFOHDll 
wAFOHDl1 
w&FGFcO 11 
wAFGC1DlZ 
k A F O N  [) 1 Z 
h IFORI l l 2  
W A F  ORDl3 
wAFGH013 
kAFORnl3 
w A F 0 w 0 1 4 
WPF QHDl4 
k P  FORD 14 
WPFOHPlS 
D A F O ~ I I  15 
lu A F 0 P ii 1 3 
w A F O R n  1 h 
MAFOQD16 
kAFOF(b1h 
kAFOHl117 
wAFOk1)17 
wPFDHD17 
w P F O K 0  19 
utPFOUDld 
k AFOHDIH 
kAFOrDl9  
w AFOR L, 1 Y 
w A F O Y O  1 c) 

W A F  O R P 2 0  
W A F Ok 0 2 0 
nAF0WIl;I.O 

Oh4 
1.975 

.095 
2.272 

.154 .264 
2.496 2.885 

.394 
3.154 

- 5 2 4  
3 764 

-669 
3.298 

.972 
3.342 

1.283 
3.261 

OH3 
1 .Rh4 

.OB0 
l . 6 9 b  

.121 
2.145 

a184 -267  
2.35q 2.724 

. I 8 1  .254 
2.109 2.355 

.383 
2.997 

e341 
2.53A 

.so2 
3.114 

.453 
2.641 

635 
3.142 

.570 
?.663 

.Y17 
3.191 

.e22 
2.732 

1.225 
3.105 

1.111 
2 656 

. i i n  
1.932 

.OS6 
1.600 

.098 
l.dOV 

.154 .234 
1.942 2.OH9 

.335 
2.043 

.44R 
1.951 

.552 
1 .HY7 

.771 
1 .e99 

1.044 
1 mH96 

0 6 0  
1 e572 

. UH9 
1 e737 

.144 . 2 5 0  
l . r j7h 2 .020  

.374 
1.442 

.497 
1.701 

e596 
1.438 

.756 
1.152 

1 e049 
.611 

.051 
1.57Y 

.119 
1 e751 

. l a 5  .274 
1.863 2 . 0 0 8  

e404 
1.938 

.514 
1 .6H7 

.b1 R 
1 346 

.H24 

.950 
1.073 

.795 

0 5 5  
1 e668 

. OH2 
1 .e01 

.135 .?49 
1.904 2.027 

405 
1 .Y67 

.557 
1.723 

.711 
1.30~4 

1 . O U l  
.7h4 

1.272 
.U15 

.07h 
1.654 

. l l 2  
1 . A 0 5  

.181 .310 
1.925 2.032 

.455 
1.955 

.hlO 
1.696 

.75h 
1.286 

1.019 
.748 

1.755 
.003 

0 76 
1.677 

.112 
1 .H30 

,179 .29H 
1.935 2.001 

.445 
1 . g i n  

.599 
1 .(170 

.745 
1 e270 

1.020 . 740 
1 .?SO 
-.017 

. l o 3  
1 e679 

.145 
1 e e l b  

.204 .29b 
1.912 1 . 9 R A  

- 4 7 6  
1.912 

.h38 
1.660 

.7Y? 
1 a277 

1.048 
.750 

l . ?h9  
074 

. l o o  
1.634 

.143 
1 . 7 H l  

.211 .313 
1.BHh 1.949 

.469 
1.922 

.616 
1.660 

.762 
1 e235 

1.250 
.023 

- 1 0 7  
1 a605 

.15u 
1.749 

- 2 4 7  a791 
1.860 l .Y75 

.554 
1.924 

.650 
1 .h55 

. d l l  
1. ,246 

1.044 . b e 6  1.259 
. 0 2 9  

.OY 1 
1.559 

.137 
1.675 

.225 .425 
1.7RZ 1.930 

. h h S  
1.935 

.7bO 
1.713 

. H77 
1.274 

1 .0r5  
, 7 3 0  

1 e 9 5 5  . 1 b 5  

126 
1.675 

. l h R  
1.773 

.307 .552 
1.8h4 1.995 

.75h 
2.000 

.R79 
1.774 

,993 
1 e340 

1 . l n9  
.no4 

1.377 
- .070 

m287 
1 e676 

.425 
1.756 

e676 1.105 
1.843 1.886 

1 .A21 
1 . H R 6  

1.279 
1.720 

1.340 
1.462 

1.542 
1.2h7 

l.hO8 
.155 
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TABLE V.- NUMERICAL CONFIGURATION DATA FOR WING WITH 5 5 O  SWEEP, 

PEFP 
XAF 10 
XAF 2 0  
WAFORG 1 
NAFOHG 2 
WAFOHG 3 
bAFOkG 4 
W P F O Q G  5 
k A F O H G  b 
* A F O W G  7 
kAFOk’G H 
kCIFC)P,G 9 
WAFUuGlO 
kAFOHG11 
G’A F Qd b 1 2 
k * A F  O P G  1 3  
k AFOkG 1 4  
wAFOQG 15  
W A FOP(. 1 6 
*AFOH617 
kbFOH(~18  
aAFDaG19 
k A F 0 U(- 2 U 
T Z O R U  1 
T l O k D  1 
T I O R O  2 
T Z O k l )  2 
T L O R D  3 
TZOHD 3 
T70RD 4 
T l O k D  4 
T 7 0 R D  5 
T Z O R D  5 
T Z O P U  6 
T L O M D  h 
T Z O R L i  7 
T l O R D  7 
T 7 O H U  CC 
T70RD H 
T Z O H D  Y 
T Z O k D  Y 
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TABLE V.- Continued 

-.01H 
107 
043 

-.112 -. 097 -. 1 0 9  -. 094 -. 104 
- e  130 
-.112 -. 142 
- a 1 0 7  -. 1 l ?  -. 102 
-.094 
-.Ob9 
-.OB1 -. OH4 
-.094 -. 074 
-.076 
-.028 
0 .000  

0 .000 
1.953 
0.000 
1.864 
0 . 0 0 0  
1.721 
0 . 0 0 0  
1 e574 

1.509 
0 . 0 0 0  
1.496 
0 . 0 0 0  
1.496 
0 .000  
1.498 
0 . 0 0 0  
1.502 

1.983 

o . o o n  

-.030 
-.112 
-.038 

117 
- . O R 9  
-e114 -. OH6 -. 109 
-e114 

109 
-a117 
- . i n4  
- e  Od6 
-.U9Y 
-.074 
- . O R 6  

07 1 
-.ut34 
-.079 
-.O74 -. 064 
-.025 

.077 
2.365 

- 0 6  1 
2.333 

066 
2 244 . Oh5 
2.039 
.Oh0 

1 .e32 
.075 

1 740 
.075 

1.652 
.078 

1 a654 
066 

1 .bS4  
.079 

1 .h74 

-. 036 
-a114 -. 043 -. 119 
-.On6 

119 
-.0&4 
- e 1 1 4  
-.112 -. 109 
- . l o9  -. 104 
-.U89 
-.097 
-.O74 -. OH4 -. U69 -. 064 
-.074 -. 07 1 
- . U S t l  
-.023 

. l o 4  
2. 729 
.0%9 

2.709 
.096 

2.b40 
. 045  

2.50K . Oh6 
2.282 

. U Y b  
2.054 

-0 '46 

. l o 1  
1.765 

093 
1.7Y7 . 1 0 5  
l e a 0 7  

1 .aos 

-. 04 1 
-.122 -. 048 

124 
-.OH4 
- 0  127 
- . O R 1  
-a117 
-a114 -. 109 -. 107 
-a104 
- .091  
-.091 
-.07h 
-.OR1 
-.Oh9 
-.Of34 
-.074 
-.Ob9 
-.OS1 
-.018 

.145 
3.071 

142 
3.051 

- 1 4 6  
2.9Qb 

.145 
2.689 

136 
2. bqs  

e141 
2.436 

142 
2.019 

.143 
l . Y l 0  

e141 
1.902 

146 
1.910 

-e051 -. 122 -. Oh4 -. 124 
-.of39 

124 -. 091 
-.112 
- a 1 1 4  

104 -. 112 -. 102 
-.091 
-.OH4 
-.(I79 
-.079 
-.O74 
-.079 
-a071 
-.064 
- . 0 4 H  

- 2 6 1  
3.652 

2 5 9  
3.641 

.257 
3.h02 

.254 
3.514 

.244 
3.359 

.24R 
3.145 

.24h 
2.591 

246 
2.174 

- 2 4 4  
1.9Y7 

a241 
1.9qc 

- .n i3  

-.07h -.of39 
-.119 -.11Y 
-.OH6 -a099 
- . I 22  -e130 
-.099 - . l o2  
-e117 -e119 
-.093 - . l o7  
-e104 -.10Z 
-.114 -.114 
- . l o 4  - . lo2  
-.112 -.114 
-e099 -e094 
-.094 -.097 
-.OH4 - . O R 9  
-.OH1 -.OH4 
- a 0 8 1  - . O P 6  
-.(I74 -.07h - 0 7 6 - 0 7 1 
-.Oh9 -.071 
-.OS3 -.041 
-e048 -a046 
- .009  - . O O R  

a458 - 6 2 7  
4.052 4.357 

.464 .634 
4.048 4.352 

- 4 6 0  - 6 2 7  
4.011 4.318 

.45s .h71 

.44s .h13 
3.797 4.121 

- 4 4 8  - 6 1 7  
3.617 3.953 

e444 - 6 1 5  
3.140 3.532 

.443 .613 
2.h01 3.@40 

- 4 3 9  -609 
2.002 2.034 

- 4 3 6  - 6 6 5  
1.932 1.720 

3.934 4.?46 

-e097 
109 -. 104 
127 

-e104 -. 117 
- . l o9  -. 104 
-e114 -. 1 0 2  -. 114 
-.U99 -. 097 
-.099 
- e 0 8 6  
-a091  
-.07h 
-a069 
-e071 
-a030 
-e041  
-.(IO@ 

. 8 0 0  
4.562 

.79R 
4 .ShO 

.77h 
4.529 

767 
4.463 

.757 
4.343 

.7h5 
4.195 

763 
3.A01 

.763 
3 348 

- 7 6 1  
2.247 

.757 
1.435 

- . l o 2  
-.0d4 
- . lo4  
-.112 -. 1 0 9  -. 119 -. 112 
-.114 
-.112 
-.099 -. 112 
- . 0 9 7  
- * u 9 9  
- . l o2  
-.os9 -. u97 
-.of31 
-.Ob6 
-.074 
-.015 
-.OS6 
-.I305 
1.153 
4.670 

4.b6h 

4. b37  

1 171  

1.114 

1 0 5 8  
4.574 
1.036 
4.456 
1.041 
4.311 
1.044 
3.Y33 
1.044 
3.507 
1 U42 
2.438 
1.037 
1.125 

- . l o 2  
- e 0 3 0  

1 07 -. 076 
- a  105 
-.09Y 

107 
OR4 

-.112 
-.OH6 
- . l o 9  
-e086 -. 102 
-a097 
-.031 
-e086 
-.OB1 
-.056 
-.O7'+ 

- 0 0 3  -. 033 

1 .58% 
4.694 
1 e566 
4. 6h6 
1.485 
4.65H 

4.534 
1.300 
4.439 
1.287 
4.315 
1.289 
3.903 
1.288 
3.460 
1.287 
2.524 
1 287 

698  

-.(in5 

1 . 3 7 ~  

TZOR[ )  1 0  
T L O R D  I O  
T 7 c ) R D  11 
T Z U R O  11 
TZORCI 1 2  
T Z O H D  12 
T Z O R D  13 
T L O R D  13 
TZOWD 1 4  
T 7 O R D  1 4  
T Z O R D  15 
T Z O H D  1 5  
T L O R U  16 
T 7 O R r J  1 6  
T Z O H G  17 
T Z O R D  17 
TZOWD 1 8  
T 7 O R D  l b  
T Z O P D  1 9  
T Z O R D  1 9  
T Z O R D  20 
TZOPT,  2 0  
lkPF041) 1 
b A F O R P  1 
WAFORD 2 
MAFORD 2 
C A F O d D  3 
~ J A F U H L ,  3 
WAFORD 4 
hAFOWD 4 
WAFOH0 '3 

hAFORG 5 
wAFOR1) 6 
k A F O H D  6 
N A F O Y D  7 
b A F O R D  7 
WAFONU 8 
WAFOWU 8 
WAF090 9 
W 4 F O H D  9 
kAFORO1 fl 
MAFORD1 0 



TABLE V . -  Concluded 

0.000 
1.509 
0.000 
1 .s15 
0 . 0 0 0  
1 e508 
0 .000  
1 e515 
0.000 
1.547 
0 . 0 0 0  
1.515 
0 .000  
1.520 
0.000 

0 . 0 0 0  
1.47e 
0 . 0 0 0  
1 e531 

1 . 4 ~ 2  

.076 .039  
1.693 1.828 

- 0 6 3  m U Y 3  
1.702 1.H36 

- 0 6 7  e097 
1.699 let532 

. 0 3 8  .134 
1.708 1.846 

a121 e166 
1.714 1.837 

.142 .15s 
1.704 l.bSb 

.14H .171 
1.706 1.841 

.127 ,174 
1.650 1.79@ 

.1R7 .221 
l . 0 A 4  1.845 

. 3 0 9  .437 
1.65tl 1.7.12 

140 
1.322 

. 1 4 h  
1.933 

.14h 
1.925 

.175 
1.334 

e216 
1 932 

.192 
1.948 

- 2 0 7  
1.939 

225 
1.8H4 

.22P 
1 e977 

- 6 1 7  
1.901 

.239 
2.001 

.23H 
2.01s 

.230 
2.013 

265 
2.014 

.284 
2.025 

,294 
2.022 

.290 
1.99s 

.291 
1.975 

.290 
2.127 

.71h 
2.046 

4?6 
1.937 

.405 
1.956 

e402 
1.962 

.430 
1.961 

.45? 
1.342 

.457 
1 my31 

.453 
1.906 

e451 
1.922 

.445 
2.091 

- 7 0 9  
7.061 

.542 
1.664 

.573 
1.721 

.573 
1 e717 

.5P3 
1.7U2 

.bo3 
1.645 

- 6 1 4  
1.696 

.607 
1.681 

-610  
1 a699 

.6OS 
1 e R h 3  

A59 
1 e 7 q l  

.744 
1 a278 

.7?7 
1.300 

- 7 3 1  
1.310 

732 
1.310 

.754 
1.320 

.765 

.75? 
1.291 

.756 
1.315 

742 
1 e432 

.993 
1 e419 

1.338 

1.029 
.74 1 

1.017 
.787 

1.024 
.7Y4 

1.012 
.7Y5 

1.052 
. a i 9  

1.046 
.b21 

1.031 
.753 

1 .U23 
.777 

1 e005 
.w92 

1.175 
.850 

1.2h4 
0.n 
1.2P5 
0.0 
1.278 
0.U 
1.274 
0.0 
1.323 
0.0 
1.301 
0.0 
1 e287 
0.0 , 

1.267 
0.0 
1 e260 
0.0 
1 m3Y6 
0.0 

WAFORD 11 
WAFOHOll 
wAFORD12 
kAFOYDI.2 
VA F ORD 13 
k AFOROl 3 
kAFUR014 
b AFORD 14 
WAF OR015 
wAFORD15 
kAFORU16 
k AFOHDl6 
k AFOHD17 
kLrFOWD17 
\u A F OW 0 1 A 
WAFOR018 
dAFOROlY 
WAFORD19 
C A F  O R O Z O  
WAFOI-7DZ 0 
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TABLE VI.- NUMERICAL CONF’IGURATIQN DATA FOR WING WITH 550 SWEEP, 

1 1  20 20 
2045.16 
0. .5 . 75 1.25 2.5 
25. 30 35. 40. 50 

0.000 0.000 0.000 54.529 
.2Y5 - 2 1 6  0.000 54.224 
-597  - 4 3 2  0.000 53.917 
.907 -648  0.000 53.612 

1.219 e864 0.000 53.299 
1.537 1.080 0.000 52.982 
2.065 1.448 0.000 52.448 
2.469 1.727 0.000 52.045 
3.104 2.159 0.000 51.372 
3.665 2.540 0.000 50.785 
5.032 3.495 0.000 49.329 

10.066 6.988 0 . 0 0 0  44.232 
15.099 10.483 0.000 39.210 
20.089 13.975 0.000 34.224 
25.070 17.470 0 .000  29.258 
30.061 20.963 0.000 24.239 
35.016 24.458 0 .000  19.261 
39.995 27.950 0.000 14.232 
44.961 31.445 0 .000  9.220 
49.903 34.940 0.000 4.209 

[see ref. 14 

- 0 7 9  
142 
076 
140 

- 0 8 1  . 135 
056 
117 
033 
081 

-.008 
033 

- *  048 . 020 
-e056 

a015 
- e  145 
0.000 
-.201 -. 020 
-.320 
-e071 
-a561 
-.173 - . 437 -. 046 
-.229 

046 

076 
076  . 099 

- 0 7 1  
Od4 
064 

.OS8 
058 
033 
0 38 

e003 
-e003 
- e  056 
-SO41 -. 102 
-e033 -. 155 
-e048 
-e213 

061 
-e330 

089 -. 579 
- *  094 
-.429 
a030 

-e216 
097 

.079 

.020 
e 104 
- 0 1 8  

089 
. o l e  

0 6 4  
.010 

038  
0.000 
-005 

023 
-.os3 -. 102 
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?1 = 3 . 5  

Figure 1.- Model planforms. All dimensions are in em. 
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L- 74-66 56.1 

(a) 7 6 O  sweep (upper surface). 

Figure 2.- Photographs of the models. 
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L-76-2144.1 
(b) 7 6 O  sweep (lower surface). 

Figure 2.- Continued. 
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L-76-2 142.1 

(b) Concluded. 

Figure 2.- Continued. 
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CL,des = O m o  

L-'74-6659.1 

( c )  68O sweep (upper surface). 

Figure 2.- Continued. 
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L-76-2141.1 
(d) 6 8 O  sweep (lower surface). 

Figure 2. - Continued. 
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(e) 55O sweep (upper surface). 

Figure 2.- Continued. 
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L- 76-2 143.1 

(f) 5 5 O  sweep (lower surface). 

Figure 2.- Concluded. 
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(a) A = 760. (b) A = 68'. (c) A = 5 5 O .  
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Figure 3. - Summary of longitudinal aerodynamic characteristics. 
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CY = 6' (CL = 0.1) 

, 

CY = 6O 

Upper surface 

CY = 90 L-76-196 
(a) 76' sweep flat wing. 

Figure 4.- Oil-flow photographs. 



Upper surface 
o! = 4.50 (CL = 0.1) 

Upper surface 
o! = 90 

(b) 76O sweep cambered wing. 

Figure 4.- Continued. 
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L-76 - 197 
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CY = 4.5O (CL = 0.1) 

Lower surface 
(I, = 9 0  

L-76 - 198 
(b) Concluded. 

Figure 4. - Continued. 
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a! = 5.50 (c, = 0.1) 
L-76-199 

(c) 550 sweep flat wing. 

Figure 4.- Continued. 
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CY = 5.50 (CL = 0.1) 
L-76-200 

(c) Concluded. 

Figure 4.- Concluded. 
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---- Corlson-Middleton ( re f .  16) 
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(a) A = 76O. (b) A = 68'. (c) A = 55'. 

Figure 5.- Effect of design lift coefficient on (L/D)max and C,,O at design Mach number of 3.5. 
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(c) A = 55'. 

Figure 6. - Effect of Mach number on camber and wave drag. CL,des = 0.1. 
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Figure 7.- Comparison of experimental and theoretical results. 



o Experiment - Corlson-Mlddlefon(ref. 16) 
Polhomus sucfton onology(ref.l5) 
Woodword (ref. 2 0 )  

Tangent wedge (ref.21) 

. - -. . 
0, -- 

.e 
-- i / Newtonian 

/’ 
/ L L I  - iangent cone 

.I 

Cm 0 

-.. 

- . I  L 

. I  2 

~ 

. I O -  

..OB + 

‘D .06- 

.04 

.02 - 

7 16 -,I i 

M.2.3 
0 

0 -  I I 
-.I 6 .1 .2 . 3  .4 

CL 
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Figure 7.- Continued. 
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0 Experiment 
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( c )  68O sweep; CL,des = 0.0. 

Figure 7.- Continued. 
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Figure 7. - Continued. 

CL 



.I I -  

o Experiment 
~ Corlson-Middleton(ref.16) 

Polhamus suction onalogy(ref. 15) 
-- Woodward (ref. 20) 

Tangent wedge (ref. 21)  
Newtonian 

Tangent cone 

-. . . . . 

. I  - 

t 

. I  2 .- 

. l o -  

/- l 2  

, .12 - 

- 6  /” ‘ a.deg 

/ ’ -  4 

/ 
‘D .06- ‘ 

r f J-4 
.’ u 

.04 + 

I 

.2 3 .4 
I_ 1 

9. I 0 .t 

CL 

.10 - 

I ,I 

.04 - 

.02 - 
ig M.3 5 

I 

0 .l . 2  3 4 
0 
- . I  

CL 

(e) 55’ sweep; CL,des = 0.0. 

Figure 7.- Continued. 
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Figure 8.- Experimental and theoretical pressure distributions at 
A = 76O, CL,des = 0.0, and M = 2.3. 
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Figure 8. - Continued. 
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Figure 9.- Experimental and theoretical pressure distributions at  
A = 7 6 O ,  CL,des = 0.0, and M = 3.5.  
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Figure 10.- Experimental and theoretical pressure distributions at 
A = 76O, CL,des = 0.0, and M = 4.6. 



cn 
0 

“r :4 

0 0 g}E.periRent 
Woodward 
M i d d h X l  

-- 

A 
_ _ _ _ _  

w/o Pievrtre 

With Prerun LMiting 

.4 L 

.8 i- I I I I 

0 .5 1.0 
= I C  

--4 t 
.4 ‘L 

0 .5 1.0 
x/c 

(b) CY = 6.56’. 

Figure 10. - Continued. 
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Figure 11. - Experimental and theoretical pressure distributions at 
A = 76O, CL,des = 0.1, and M = 2.3. 
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APPENDIX A 

STABILITY-AXIS COEFFICIENTS 

Stability-axis force coefficients for the seven wings tested a r e  given in tables A-1 
to A-7 for each of the five test Mach numbers. 
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TABLE A-2. - STABILITY-AXIS FORCE COEFFICIENTS FOR WING 
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TABLE A-3. - STABILITY -AXIS FORCE COEFFICIENTS FOR WING 

WITH 76’ SWEEP, CL,des = 0.1 
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.0084 

.0101 
-0123 
,0150 
.0183 
.0222 
-0322 
0597 

.0986 

0067 

9 1536 

._ ‘m 
-0187 
-0107 
.00b4 
.on27 

-.0003 
-.no29 
-.0057 
-.0083 
-.0110 
-.0132 
-.0179 
-.0251 
-.0342 -. 044 1 

‘m 
.0123 
.0077 
.0055 
.0036 
a0019 
.0002 

-.0014 -. 0 027 
-.0043 
-.0055 
-.0077 
-.0124 
-.0178 
-.0255 

~ 

cm 
-0078 
-0051 
.0040 
.0032 

.0011 
,0004 

-.0004 
-.0012 
-.0019 
-.0035 
- .0065 
-.0113 
-.ole3 

.on20 

a, de9 
-4.74 
-2.43 
-1.29 -. 13 
1.01 
2.19 
3.34 
4.52 
5.66 
6.d3 
9.17 
13.90 
18.68 
23.36 

a, deg 
~~ 

-4.37 
-2.17 

09 
1.12 
2.27 
3.34 
4.47 
5.60 
6.68 
8.84 

13.34 
17.89 
22.48 

-1.04 

M = 3.0 

cL -. 0644 
-.019d 
.0016 

.043c) . Oh48 

.OA62 . 1 OBP 

.1305 

.1521 

.1920 

.2705 

.3502 

.4302 

.n23i 

.. 

CL 

~ 

cDp 
.0121 
. 0 0 A 3  
m0077 
.ooeo 
.0091 
.OlUS 
e0135 
-0171 
-021 h 
.0275 
-0417 
.0810 
1303 

.2081 
- 

M = 4.0 

-.0421 
-.0092 
.0072 
.0244 

.OS66 . 0 722 . OB93 

.lo55 
-1214 
.1522 
.2161 
.26163 
.3620 

040 1 

c D  ___- 
e0096 
e0072 
.0069 
.0073 
-0084 
.0101 
-0124 
e0154 
-0191 
-0234 . 0 339 
0646 
.1093 
-1710 

‘m 
.014z 
.n0h3 
.005b 
. 0 0 3 0  
.n006 

-.0016 
- .on35 
-.oos5 
-.0073 
-.0091 
-.0121 
-.01H6 -. 0 264 
-.03hl 

~~ 

‘m 
.0094 
. 0 @ 6 0  
.0043 
.0024 
.0011 

-.0001 
-.0014 
-.0027 
-.0037 
-.OO48 
-.no64 
-.nioo 
-.0154 
-.0224 
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APPENDIX A 

TABLE A-4. - STABILITY -AXIS FORCE COEFFICIENTS FOR WING 

WITH 680 SWEEP, CL,des = 0.0 

M = 2.3 M = 3.0 

.0083 
-0095 
a 0 1 5 3  

020 3 
-0259 
, 0 3 2 9  
- 0 4 1 5  
e 0 5 0 3  

.0r51 

.1445  
- 1 8 4 6  

‘L ‘D ‘L ‘m ‘m 
. n i w  
, n O R l  

-.I3002 
- . @ O t ) S  
- . 0173  
-.0217 
-.0259 -. 0798  
-.0339 
-.037H 
-.0420 
-.0451 

-.0757 
-.Ob01 

-. 1 1 4 s  
-.floOl 
-.0089 

. 0455  

. l o o 9  
- 1 2 9 4  
.154r3 
.1H10 
.20 76 
.?322 
.2578 
.3071 

.4523  

. 4 n a i  

.Oli i l  

.0060 

.nu04 
-.@057 
-.0117 
-.014c, 
- .0176 
-.020h -. 023s 
- .0263 
- .0?92 -. 0350 
-.0484 
-.(I549 

-5.62 
-2.97 

-.37 
2.27 

6.20 
7.55 
n.b3 

10.17 
11.51 
12.79 

4 . ~ 7  

13.74 
lU.47 
23.14 

-. 1 5 1 2  
- .0772 
- .0073 . O62a 

.137& 

.1744 
- 2 1 1 7  
- 2 4 4  1 
.2794 
.3123  
.34!3t! 
. 3 6 9 0  
- 4 6 3 1  
.!5*67 

.0224 

. n i 2 5  

. n o 9 3  

. 0113  

.0198 
- 0 2 6 9  
.0360 
.0459 
.05R1 

- 0 8 6 6  
.0989 

.2606 

e0716 

e1706  

-5.18 
-?.72 

- a 4 1  
1.99 
4.39 
5.65 
6.HO 
R . O 1  
9.26 

10.40 
11.66 
14.04 
18.95 
21.14 

M = 4.0 M = 3.5 

‘D 
. O l Z H  
.0086 
- 0 0 7 1  
. 0083  

. 0162  
e0127  

e0204  
e0258 
.03 l a  
.03y0 
e0466  

0649  
e1155  

1848  

‘m 
.0n70 
.Oil33 

- .0004 -. 0040 
-.0079 
- . 0 0 9 R  
-.0114 
- e0136  
-.0154 
-.(I175 
- .0195 

-.0341 
-.0465 

-.0238 

‘L 
-.0780 
- . o w 4  -. 0 0 0 7  

. O ~ H O  

.03A3 

09R1 
- 1 1 6 6  

.1568 

.1770 

.2369 

- 1 3 7 1  

e 1 9 6 9  

3242  
e4160 

‘rn ‘L 
- .0996 
-.0551 
-.0112 

.0337  

..0601 
1 0 2 4  

- 1 2 5 9  
.1465 

1 6 8 3  
.1Y20 
. 2 1 3 3  
.2577 
.3454 
.4437 

‘D 
e0159  
.0101  

007A 
.0084  
, 0 1 2 6  
. 0 1 6 1  
.0210 
.0263 
.0320 
.0408 
.0489 
.Ob89 
.1227 
.1961 

-4.51 
-2.31 -. 0 8  

2.19 
4.40 
5.53 
6.61 
7.77 
8-91  

10.08 
11.15 
13.41 
18.05 
2 2 - 6 4  

-5.14 
-2.85 

-.57 
1.71 
4.02 
5.15 
6.33 
7.46 

9.84 
10.93 
13.25 
17.95 
22.66 

8.59 

. O O Y ~  
,0050 
.0006 -. 0040 

-.0084 
- . n i o 7  
- .0132 
- .0151 
-.0173 
- .0199 
-.0222 

-.037R 
-.OS10 

-.n270 

-. ‘m 
.0048 

-.0007 
-.0036 -. 0063  
- . 0 0 1 0  
- .0095 
-.0110 
-.0129 
-.0147 
-.0163 -. 0204 
-.0295 

e0019  

- e0413  

M = 4.6 ____ 

‘L 

- 

. .- 1 
0640 

- e0296  
.0049 
e0406  

0734  
.0905 
. l o 9 5  
.1255  
.1442 
- 1 6 1 8  
e1782  
.2188  
m2943 
- 3 7 7 9  

-4.11 
- l e y 7  

.20 
2.48 
4.54 
5.64 
6.83 
7.86 
8.99 

10.04 
11.09 
13.51 
17.73 
22.04 

.0113 

.0076 

.0066 

.0125  

.0156 

.0200 

.0243  

.0301 

.0426 

.0610 

.ooa3 

0361 

1 0 3 9  
1 6 4 4  
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APPENDIX A 

TABLE A-5.- STABILITY-AXIS FORCE COEFFICIENTS FOR WING 

WITH 68’ SWEEP, CL,des = 0.1 

al deg 
-6.05 
-3.45 

-.79 
1.86 
4.50 
5.66 
7.09 
M.55 
9.85 

11.19 
12.54 
13.80 
18.34 
22 .83  

M = 2.3 

‘L 
- .2290 -. 1 5 9 7  
- . o u 5 1  
-.010B 

0632  
. lo18 
e1417  

1 7 7 9  
.2119 
- 2 4 6 3  
.E802 
.3097  
- 4 1 2 9  
.5076 

.. .. 

M 

.0430 
0 2 5 5  

, 0 1 4 0  
- 0 0 9 7  
e 0 1 1 7  
.0151 
.0201 
.0272  . 0 355 
- 0 4 5 7  

.0702  

. o s 7 8  

1270  
1 9 9 4  

. .  

= 3.5 

-5.39 
-3.10 

- . u o  
1 .76  
3.79 
4.96 
6.0Y 
7.28 
8.43 
9.60 

10.76 
13.10 
17.81 
22.45 

-. . __ . - 

1 -  a, deg 
- -  

-2.02 
16 

2.35 
4.53 
5.61 
6.71 
7.84 

9.97 
11.11 
13.33 
17.72 

8.90 

22.23 

1 5 0 5  
- . l o 7 2  
- .0626 
- .0176 

0296  
0528  
0 7 6 5  

. l o o 2  
, 1 2 2 4  
.1450 
, 1 6 7 5  
. E l l a  
.2977 
- 3 8 0 4  

__ 

. 0209  
a0184  
e0116  
.0080 
.0090 
.0106 
.0132 
e 0 1 6 7  
. O Z l U  
- 0 2 6 4  . 0 329 
. n 4 m  
.0924 
.1511 

M = 4.6 

- .  cL -. 1 os1 
-e0708  
-.0370 
-.0010 

- 0 3 4 0  
.os15 

0697  
0887  
.I058 

1 2 2 7  
1 4 1 3  
1 7 6 9  

a2520  
a 3 2 9 1  

‘D 
. 0202  
e0132  
. 0 0 8 9  
e0072  
- 0 0 8 4  
.0100 
e0126  
- 0 1 6 1  
- 0 1 9 8  

0 2 4 3  
- 0 2 9 9  
m0431 
- 0 7 9 8  
-1316 

~~ ~ 

‘m 
.0356 
.0264  
- 0 1 6 6  
.0071 

-.001h 
-.0059 
-.0106 
- e0146  
-.0184 
-.0220 -. 0255  -. 0288  
-.0407 -. 0 5 3  1 

‘m 
- 0 2 1 4  
.0159 
. n i o 7  
. o o ~  
.0008 

- .0014 
-.0030 
- .006l  
- .0079 
-.0097 

- .0154 
-.0219 
- .0298 

- . n i l 7  

‘m 
e 0 1 3 9  
.0101 
.OOhY 
- 0 0 3 4  
.00u4 

-.0011 -. 0026 -. 0 044 
-.0056 
-.0069 
- .0082 
- .0105 
- e0162  
- e0230  

~ 

a, deg 
-5.49 
-3.12 

-.67 

4.16 
5.36 
6.57 
7.&5 
8.98 

10.22 
1 1  a41  
13.85 
10.76 
19.36 

1.73 

. - 

M = 3.0 

-4.74 
-2.55 

5.33 
6.46 

8.73 
9.46 

11.18 
13.13 
1 7 - 8 5  
22.37 
. 

~ 

‘ L L  
-.1748 

1 2 2 5  
-.0696 
- a0132  

- 0 4 3 9  
. o r 1 4  
.0987 
.1254 

1526  
.1794 
.E047 
.2537  
.3487 
- 3 5 9 6  

cD 
.0327 
e 0 2 0 3  
.0121  
e0087 
.0100 
.0122 
.0155  
.0201 
.0257 

0328  
- 0 4 0 6  
.0599 
- 1 1 2 3  

119r3 

- 0 1 2 3  . on57 
-.0006 
-.0037 
-.0066 

-.012u 

- .0215 
-.0310 
-.0321 

M = 4.0 

-. 1 % 2 7  -. 0942 -. 0469  
-.0070 . 0 329  

- 0 5 3 3  
- 0 7 4 2  
.0950 
.1149 
.1347 
,1550  

.275  1 

.357 1 

1 9 4 6  

~~ . . _ _  

‘D 
0 2 3 5  

.0151 

.n098 
e0077  . 0 O 8 R  
- 0 1 0 5  
.0130 
- 0 1 6 5  
- 0 2 0 7  

0257  
-0320  

0459  
0866 
1 4 2 6  

‘m 
e 0 1 7 2  
- 0 1 2 5  
- 0 0 8 4  
e0041  

-.0000 
-.0019 
-.0039 
- .0059 
-.on75 
- . O O t i Y  
- .6105 
-.0133 
- .0192 
-.OZhl 
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APPENDIX A 

TABLE A-6. - STABILITY-AXIS FORCE COEFFICIENTS FOR WING 

M = 2.3 M = 3.0 

cD 
.0208 
.0122 
. 008Y 
.0112 
-0141 
.01R7 
.0244 

.0398 

.05Y8 

-0992 

,2684 

e0314 

e0491 

e0715 

-1720 

-~ ~ - . 

CL -. 1305 
-.0684 
-.007A 

.os55 

.OR57 .. 1 1  67 

.1479 

.1776 

.2083 

.2-373 

.2663 

.2948 

.3515 

.4652 

.5767 

cL cD m C 

.O210 
-0115 
.0021 

-.0076 
-.0120 
-.0170 
-.0?17 
-.0260 
-.0308 
-.0351 

-.0439 -. 0530 
-.0637 
- .0800 

-.0393 

a, deg 
-5.12 
-2.70 
-.29 
2.17 
3.32 
4.54 
5.74 
6.94 
8.18 
9.37 

10.60 
1 1  -76 
14.18 
19.06 
23.97 

a1 deg 

-4.43 
-2.20 

.02 
2.25 
3.35 
4.47 
5.5d 
6.70 
7.85 
8.95 

10.10 
11.21 
13.51 
18.11 
22.73 

-. 1806 
-.0960 
-.0073 
.OR19 
.1221 
1665 

.2085 
,2460 
e2671 
.3257 
e3612 
,3990 
,4733 
e5514 
e6633 

.0278 

,0109 
.0143 
.0187 
.0256 
.0343 
.043d 
.0562 
-0701 
.0849 
.lo21 
1428 
1966 

e0154 

.2961 

-0145 
.0079 
,0018 

-.0044 
-.0077 
-.0108 
-.0142 
-.0173 
-.0207 
-.0238 
-.0270 
-en302 
-.0366 
-.os13 -. Oh80 

-~ . 

m C 

.0075 
-0036 

-.0001 
-.0036 
-.0054 
-.0076 
-.0093 
-.0112 
-.0134 
-.0153 
-.0175 
-.0201 
-.0251 -. 0366 
-.0504 

-5.61 
-2.94 
-.23 
2.46 

5.15 
6.49 
7.72 
9.06 
10.39 

3.74 

1 1  a67 
12.97 
15.66 
18.61 
23.23 

M = 3.5 M = 4.0 

cL 
-.OR09 
-.0390 
.0024 
.0437 
.0647 
.OB73 

,1302 

.1746 

.19d0 

.2E19 
,2695 
.3675 
.4706 

e1079 

a1525 

cD 
e0134 
.0085 
-0071 
.0089 
.0111 
-0143 
e0183 
.0234 
.0294 
-0362 
.I3444 
-0535 
-0752 
.13EY 
.2107 

cD 
.0175 
.0106 
.0078 
.0090 
.0113 
.0145 
.ole8 
.0240 
.0305 
.0381 
,0469 
.0568 
.0798 
.1411 
.2239 

-5.07 
-2.7R 
-.48 
1.78 
2.96 
4.08 
5.29 
6.37 
7.55 
8-71 
9.88 
11.03 
13.37 
1 H . 0 8  
22.81 

-. 1086 
-.0587 
-.0096 

.0650 

.OB94 
1149 

.13Y5 
-1646 
190 1 

e2161 
-2418 
-2929 

0385 

.3970 
-5022 

.0111 
e0061 
,0017 

-.0027 
-.0052 
-.0076 
-.0097 
-.0122 
-.0146 
-e0171 
-.0199 
-.0227 -. 0283 
-.04fl4 -. 0545 

. 

M = 4.6 

-~ 'm - 
.0058 
.0029 
.0001 

-.0024 
-.0042 
-.0054 
-.0068 
-.0085 
-.0100 
-.0117 
-.0136 
-.0155 
-.0201 
-.a313 -. 0443 

.- 

.. . 

~ __ 

cL 
-e0646 
-.0281 
-0077 
0424 
,0616 
-0798 
a0980 
-1175 
1373 

,1564 
1775 

e 1982 
-2418 
e3340 
-4290 

- 

~~ 

a, deg 
-3.98 
-1.80 

.39 
2.54 
3.60 
4.69 
5.77 
6.87 
7.97 
9.03 
10.15 
11.25 

17.96 
13.51 

22.39 

. -  cD -~ 

.0108 

.0070 

.0060 

.0082 
e0104 
.0133 

.0216 

.O270 
,0330. 
.0403 
-0484 
.0681 
.1202 
1904 

e0170 

~~ 
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TABLE A-7. - STABILITY-AXIS FORCE COEFFICIENTS FOR WING 

WITH 55’ SWEEP, CL,des = 0.1 

M = 2.3 M 3.0 

a, deg 
-5.37 
-2.94 

-.55 
1.86 
3.06 
4.29 
5.46 

7.90 
6.67 

9.09 
10.32 
11.49 
13.95 
1W.1)4 
22.19 

a, deg 
-5.53 
-3.26 
-.5B 
2.09 
3.43 
4.76 
6.10 
7.42 
R.81 
10.06 
1 1  e40 
12.70 
15.33 

a, deg 

cL 
-.2095 -. 1399 -. 0537 
.0347 
.0775 
,1213 
.1634 
,205h . 24d0 
.2850 
.3238 
-3613 
e4321 

‘D 
.034d 
.0214 
,0127 
.0120 
-0145 
a0191 
.0256 
.0339 
.0447 

.0699 
OR52 

e0560 

1206 

. . ~~ 

‘m 
.023& 
.0153 
.0053 

-.no45 
-.no94 
-e0142 
-.0190 
-.O237 
-.02k6 
-.0327 
-.0373 
-.0414 -. 0495 

‘L -. 1641 -. 1023 
-.0412 
,0202 
.os12 
.0834 
.1128 
.142h 
.1735 
.E029 
.2327 
.2611 
-3199 
.4338 
.SO92 

.02R3 

.0105 . 
-0096 
.0112 
-0142 
.01e3 
.023R 
.0307 
.0397 
.04H1 
0584 

.083i3 
-1507 
.208n 

.n167 
. n 1 7 ~  
.010b 
.0039 

-.0026 
-.0057 
-.0094 
-.0123 
-.OlSS 
-.01H9 
-.0220 
-e0252 
-.02H1 -. 0345 
-.0491 
-.0582 

M = 3.5 M = 4.0 

cL I ‘m cL ‘D 
.0180 
.0113 
.0078 
e0078 
a0091 
.0111 
-0144 
.0183 
.0232 
.0292 

.0442 

.0636 
e1162 
,1880 

0356 

‘m 
.0096 . 0 053 
.0012 

-.0027 
-.0046 
-.0066 
-.0088 
-.0105 
-.0126 
-.0147 
-.01h7 
-.0191 
-e0241 
-.0344 
-.0467 

-5.23 
-2.90 
-.63 
1.66 
2.79 
3.94 
5.08 
6.22 
7.39 
8.51 
9.68 

13.17 

22.56 

io.a3 

17.88 

a, deg 
-4.15 
1.54 
.21 

2.37 
3.44 
4.53 
5064 
6.65 
7.78 
8.94 
9.99 
11013 
13.27 
17.79 
22.20 

-.1363 
-.0860 
-.0365 
-0126 

-0614 
.0866 

0356 

-1113 
1367 
1605 

.la62 

.2635 
-2123 

3675 
-4703 

.0236 

.0142 

.0093 

.a094 

.0145 

.0239 

.0300 

.0374 

-0660 
.1227 

.ooa3 

-0114 

-0186 

0461 

1983 

e0133 
.0079 
e0029 

-.0018 
-.0040 
-.0065 
-.0089 
-.0113 
-.0139 
-.0162 

-.0215 

-.0380 
-.0506 

-.oi~a 

-.026a 

-4.52 
-2.34 
-.13 
2.14 
3.22 
4.33 
5.47 
6.55 
7.69 
P .85 
9.91 
11.13 
13.38 

22.56 
17.99 

-.lo40 
-.0632 
-.0220 
.n202 
.n405 
.0614 
.0846 
.lo53 
1273 
.1500 
e1710 
.1963 
.2442 
.3419 
.4423 

M = 4.6 

‘L I ‘D 
-.oa54 -. 04H2 
-.0126 
.0220 
0402 
-0585 
e0777 
0946 
1151 
1355 
1539 

m1743 
-2165 
-3089 
e4031 

e0151 
.0094 
-0067 
.0070 
,0084 
-0104 
-0134 
e0166 
-0213 
0268 

.0325 
-0398 
.0566 
1047 

L 1695 

.0067 
-0036 
.0007 

-.0020 -. 0037 -. 0 052 -. 0067 
-.0081 
-.0097 
-e0118 
-e0132 -. 0 152 
-e0194 
-00295 
-.0414 

I 
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APPENDIX B 

PRESSURE COEFFICIENTS 

Pressure  coefficients for the three wings tested a r e  given in tables B-1 to B-15 
for  the upper and lower surfaces. The 55' sweep wing had pressure orifices on one 
side only. The tunnel flow angularity made it difficult to obtain data at the same angle 
of attack for the lower and upper surfaces. Consequently, the experimental data for 
the 55' sweep wing a r e  presented as upper surface pressures  through a complete posi- 
tive and negative angle-of-attack range. 
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APPENDIX B 

TABLE B-1. - PRESSURE COEFFICIENTS FOR WING WITH 76' SWEEP, 

cL,de, = 0.0, M = 2.3 

(a) Q! = -4.06O 

I - -  

Cp at 2y/b of ; 

1 o.60 

I 
aao 
- 

Lma 

.la 

.1B 

.1B 

.la? 
-1305 
.1RO 
.N11 
.1w 
.1Y9! 
.la 

- 

(195 
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APPENDIX B 

TABLE B- 1. - Continued 

(b) a! = -0.06' 

do0 

Cp at !y/b of ; 

.m .ow 

.loa .am -0324 

.1!3 .m .m 

.M1 4179 .018Z 

.250 Q61 .01SE 

.m .m .m 

.350 .@I19 .@2 

.Lfoo -.m -.0066 

.w -.OlOr -.0102 
-500 -QUI -.OlM 
-€a -4158 -.(I191 

-.@j -.m 
,800 -.ala -.ais 

.110 .m .m: 
-160 -0268 .E 
.m .m -0296 
.260 .OH? .0101 

.350 -.m7 -.alto 

.w -.om -.mo 

.m -4128 -4164 

.m -.m -.@la 

.m -4" -.oil2 

.8oo-.Q129 -.@I8 

.900-.031)1 -.I312 

.m -.m -.m 

.3oo-.m .ma 

n 
035 

98 



APPENDIX B 

TABLE B-1.- Continued 

(c )  a = 4.950 

Cp at 2y/b of : 
o.80 

'w 
-1% 
.1% 
.13? 

a 1 9 1  

.191 

.I% 

.1!S 
-160 
.la 
.167 

035 

99 



APPENDIX B 

TABLE B- 1. - Continued 

(d) a! = 5.94' 

Qoo 

Cp at !y/b of : 
0.80 

Jppe 

4731 
.In 
.1"! 
.la 

Imp 

.@Ill 

.WJ! 

.E11 

.038I 

100 



APPENDIX B 

TABLE B-1. - Continued 

(e) a = 7.940 

_- I__ - _  

. .. 

Cp at 2y/b of : 
0.80 

;k upper 

130 -.I618 
I80 -.I678 
130 -.la 
PO -.1713 
IM -.I731 
20 -.1% 
20 -.la 
110 -.la! 
310 -.1m 
310 -.1% 

101 
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TABLE B- 1. - Continued 

(f) Q! = 9.940 

Cp at 2y/b of; 
0.60 095 

102 



APPENDIX B 

056 
105 
151 
200 
250 
300 
350 
LH)0 
500 
600 
700 
800 
890 
30 

TABLE B- 1. - Concluded 

(g )  = 19.94' 

-.m 
-.m 
-.m 
-.a 
-.a: 
-.nlc 
-.mt 
-.232( 
-.mtf 
-.all: 
-.2E 
-.a 
-.2LHl( 

-231: 

0.00 

Cp at 2y/b of ; 
.. 

0.60 
- 

u/c 

130 
180 
230 
320 
W 
520 
620 
710 

E10 

91 0 

- 

0.80 0.95 

103 



TABLE B-2. 

10w1 

-.i22 
-.i22 
-.122 
-.127 

hwr x/c I' 
-.On2 -130 
--0782 -180 

-.E98 .BO 
-.m .a 
-.E311 .VO 

-4613 2 0  
-.E13 -6M 
-.E13 -710 

-."I -810 

-43'iI -910 

- .oa 
- .m3 
- .on11 
- .on11 

Upp 

-fl 
-OX 
.07i 
-061 
.Ni 
-030 
-018 

.oo) 

.MI3 
-.ooO 

APPENDIX B 

PRESSURE COEFFICIENTS FOR WING WITH 7 6 O  SWEEP, 

CL,des = 0.0, M = 3.0 

LlC 

032 
OS8 

083 
108 
151 

201 
250 
300 
350 
900 
950 
a0 
600 
MO 
300 
JOO 
350 

- 

- 

$36 -.0383 435 
.NO -." .060 
.m1 -.ow .085 
.E7 .0110 4 0  

.on5 -.ale0 .I60 

.mr -.MI80 .209 

.E39 -.01411 .go 

- E l 7  -.0165 -300 
.E12 -.m .350 
.ON8 -.PI1 .400 
.my -.031Y .so0 
.a2 -43111 .m 
-0300 -.m .m 
.m -.UT .m 
-0130 -4Y'il -300 
.m -.w -950 
.a% -.m 
-0003 -.E6 

_ _  - ~ 

U P P  

.om 

.@I3 

.m2 

.0671 

.m 

.m7 
-0581 
-0566 

.N39 

.0291 

.om 
-01'13 
.0122 

(a) a = -4.10° 

- 

Cp at 2y/b of : 

lower 

.0(139 

.all8 
.0018 

-.0003 
-.0@6 
-.m1 
-.0108 
-.om 

-.0150 

-.om 
-4319 
-.OB3 
-.m3 

0.60 
- 

x/c 

-020 
-032 
.m 
.&I3 
-108 
-151 

.M1 
-250 
.m 
-350 
.900 
-950 
.500 
-600 
.m 
-800 
.300 
-950 

-.IO16 
-.m 
-.G332 

-.m 
-.a11 
- .a1 1 

- .0911 

- .E3 
- .m3 
- .E3 

.20 

.a 
-3 
.w 
.6Y 

0.95 

104 



APPENDIX B 

032 
m 
083 .0355 
108 .0333 
157 4333 
207 .m3 
250 .on9 
300 .OM7 
350 .0186 
yo0 .0165 
'is0 
500 .0101 

600 
m-.m 
800-.0088 
900 - .0151 

960 - -0151 

TABLE B-2.- Continued 

.m 

.m 

.0313 

.031? 

.on! 

.Old1 

.01@ 

-01411 

.01@ 

-.all5 
-.om 
- .015c 
- -0171 

.m 

.%O 

.wo 
4559 
.a321 

.m 
4215 
.0172 
.m8 
.my 
.all? 

.a139 

.mi1 

.0102 

.OH?? 

.on0 

.a1 

.m3 

.a567 

.MI0 

.MI0 

.m 

.@I1 

-0258 
-0173 
.0152 
.m7 
-0025 

-.0011 

-.ma 
-.mu 
-.0123 
-.0186 
--m0 
-.w1 
-.m 

(b) CY = -0.1lo 

CD at Zy/b of ; 

.a3 

.m1 

.om 

.o300 

.M6 

.0126 
-0063 
.oooo 
.m1 
.m4 
.OM 
4317 
4317 
4317 
4317 

.032E 

.@I1 

.@I1 

-0279 
.I387 

. o m  

."1 

.m 
-.all1 
-.om 
-.018S 

-.a11 
-4336 
-4317 
-.0311 

O f l  0.80 
~ 

lam 

,0183 
.OM 
.ON 1 

.all9 
- .m7 
- .m 
- .m3 
- .IRofJ 
- .wtl 

- .w9 

035 

105 



0.00 

/c 

M2 
158 
183 
108 
151 
101 

50 
#lo 
150 
100 
150 
00 
;oO 
'00 
MO 
00 

up 

.all6 

- .m 
- .m 
- -036 
- .0109 

- .0151 

- .om 
- -0172 

-.OH 

- -0320 
- .O%Y 

- -MIS 
5o-.MIS 

APPENDIX B 

TABLE B-2. - Continued 

(c) CL! = 4.90' 

Cp at 2y/b of ; 

lrr LORI x/c uppa 

.lo12 .a% 

.@xi1 .ffio -.ox1 
-1009 485 -.&Vi 
.lo811 .I10 -.ON 
.m2 .!60 -.ox1 
.mo .M9 -.0131 

.m5 .260 -.a29 

.OM3 .300 -.m 

.E31 .350 -.MI7 

.E33 .Yo0 -.m 

Lorrer x/c 

.0871 .a 

.m .N 

.@!Y .Yi[ 

.E41 .YYE 

.m2 .fflE 

.N13 

.m 
4161 

.0119 

.MI76 

0.95 

106 



APPENDIX B 

TABLE B-2. - Continued 

(d) CI, = 5.90' 

Cp at 2y/b of : 
a6o 

lP 

0952 
099Y 
099Y 
099Y 
0913 
0913 
(1973 

m2 
,099Y 
-0639 
-0913 
,1102 
.112t 

.11E 

0.80 
- 

pper 

112: 
112: 

112: 

112: 

,116t 

114: 

116t 

,118; 

118; 

,118: 

- 

OJ5 

107 



APPENDIX B 

I 

TABLE B-2. - Continued 

(e) CY = 7.90' 

.020 

.I32 
,058 
083 
108 
151 
M? 
250 
300 
350 
yo0 

450 
500 
600 
Mo 
800 

0.20 

x/cupper LORI 

-.E69 .I410 
-.0911 .I31 
-.@I1 .I431 
-.MY .I% 
-4" .12% 
--0888 -1259 

-.E61 .llY8 
-.my .116 
-.m1 .m 
-.wq .m 
-.ow .m1 
-4 4 3  .m 
-.Ed1 .m1 

-.E8 .on9 
-4613 -0596 
-.m .&I2 

9Ml-.o639 .CY63 
350-.0676 .MI 

I 
1 

I 0.00 

x/c 

035 
060 
085 
110 
Is0 
209 
260 
300 
350 
w 
500 
600 
Mo 
800 
900 
950 

L 

upper 

--lo15 
-.lo36 
- . 1 m  
-.I61 
-.m 
-.lo31 
-.lo58 
-.I079 
-.1100 

-a1143 
-.I100 
-.I143 
-.lo31 
-.OM 
-.In83 

Cp at 2y/b of; 

.10?9 

.1100 
-1121 

.1121 

.1121 

.I121 

.I121 

.I100 

.I169 

.m 
-0916 
s250 
.1B 
.I313 

0.40 

.126 

.I31 

.la 

.I16 

.I121 

.lo?{ 

.IO11 

.m 

.m1 

.m 

.m 

.IN: 

.I311 

.039( 

aso 035 

Jppe 

. I 2 7  
. I 2 9  
.ID 
.I291 

108 



APPENDIX B 

x/c 

0% 
.lo5 
,151 

,a 
" 
300 
'350 

500 
,600 
Mo 
@I 
890 
30 

TABLE B-2. - Continued 

(f) a! = 9.900 

0.60 

upper 

-.I185 
-.I185 
-.I185 
- . l a  
-.I% 
-.la 
-.I% 
-.1206 
-.PI8 
-.a371 

-.a371 
--I313 
-.I355 
-.I355 

Cp at 2y/b of ; 
0.N 

Jppa 

.In1 

.I250 

.I250 

.I250 

.I292 

.I292 

.I292 

.I313 

.I313 

.I313 

li 

.ME 

.I% 
-1% 
.I381 
.la 
.I13 
.m 
."I 
.r)nc 

.One 

0.95 

109 



APPENDIX B 

.1s9 

.I396 
-13% 

.101Y 

.1332 

.1359 

.1359 

.I375 

.1n 

.I375 

.I375 

.I375 

.I375 

.135Y 

.I332 
4311 
.12Y7 
.1120 

TABLE B-2. - Concluded 

3% 
.%a0 
.3n5 
.m5 
.Hi 
3 3  
.3719 
,3672 
.m 
.a39 
.3332 
3 1 1  

.E6 

.3120 
-2908 
2739 
.nl? 
.ai9 

( g )  Q! = 19.90° 

,035 
&O 
,085 
110 
160 

MY 
260 
300 
50 
Yo0 
500 
600 
300 
800 
900 
930 

x/c upper 

.032 

.m 

.083 - .@I67 

.lo8 - .0931 

.I51 - .m 

.XI? - .ox1 

.EO - .M6 

.300 -.@IO 

.so - .0952 

.YO0 - -0952 
450 

.500 - .os88 

.MI 

.m-.1121 

.eo0 - .I 192 

.XI0 -.1192 

.50-.1192 

-.13sY 

-.I359 
-.1359 

-.I375 
-.@I6 
-.1312 
-.I375 
-.I359 
-.1375 

-.1418 

-.I396 
-.1Y39 
-.I1160 
-a1939 
-.1418 

.3311 

3 1 1  

.a7 

. a 7  
3 3 9  
3 7 5  
391 
.a5 
.a5 
-3258 

-3036 
.2m 
.#SI 

.Ed2 
m2 

.El 

.lo: 

.15; 

.a 

.5sc 

.3#1E 

.a 

.YN 

.sot 

.m 
-700 
.m 
.m 
.?lo 

.3131 

.%'I 

.ME 

.W? 
3 7 0  
.3YIO 
.W? 
.E2 
.3152 
3 9 9  
27.73 
.m 
-2689 
.Ed5 

JP 
_____ 

.13?5 

.I375 

.1375 
.I375 
.I396 
.137s 
.1375 

.IB 

.1918 

.m6 
-1060 
.1918 

.I939 

.1918 

_____ 

.13[ 

.18[ 

.23[ 

.a 

.QF 

.52c 

.@C 

.710 

.a10 

-910 

4.P 
~ 

139' 

.18 

.139' 

.13 

.1Y3! 

.5111 

.1911 
5t131 
.139: 

.139: 

0.95 

110 
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TABLE B-3.- PRESSURE COEFFICIENTS FOR WING WITH 76' SWEEP, 

CL,des = 0.0, M = 3 . 5  

Jpper 

.On0 

.on6 

.0756 

.om1 

.m9 
6.52 
.a93 
.w 
.m5 
.m 
.01m 
4 3 9  
.M310 
.m10 
-0IO'l 

(a) a, = -1.28' 

CR at ?y/b of : 

louti 

"IO 
-.051s 

..!?ill 
-.owl 
.m 
4% 
-.m 
-.ms 
-.m9 
-.m 
-." 
-.a513 
-.a37 
-.m 
-46'28 

0.60 0.80 0.95 

111 
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APPENDIX B 

TABLE B-3. - Continued 

(b) Q! = -0.27' 

Cp at 2y/b of ; 
0.60 

Lom 

.ON 

.010 

.a61 

.WI 
-.in!: 
- .ax1 
- .01T 
-.001t 
- .an1 
-.m 
-.ut?: 
- .QM 

Low 

.0141 
-0131 
.m 

- ." 
- .01 I! 
- .m 
-.0311 
- .mt 
. .I311 
. .w 

0,95 

112 
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0,oo I/ 0.20 

TABLE B-3. - Continued 

( c )  a = 4.74O 

Cp at 2y/b of ; 
0.40 

upper ~ R l  

l- 

0.60 
- 

r/c 

130 
180 
no 
320 
VO 
520 
620 
710 
81 0 
310 

0.95 

I 

113 



I 

114 

APPENDIX B 

TABLE B-3. - Continued 

(d) CY = 5.73O 

Cp at 2y/b of ; 
0.60 0.80 0.95 

-.--- I- I 



APPENDIX B 

TABLE B-3. - Continued 

(e) a = 7.730 

CD at 2y/b of; 

r/c 

130 
180 
90 
320 
i20 
20 
20 
710 
810 
31 0 

115 
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TABLE B-3. - Continued 

(f) Q! = 9.740 

coat 2yp of; 
0.80 0.95 



APPENDIX B 

.lo18 

.1033 

.lo18 
,1033 
.lo18 
.1N8 
*1o18 
.lo18 
.lo18 
.IO18 

TABLE B-3.- Concluded 

2316 
.2975 
.m 
,2975 
.m 
.ms 
.m 
.a59 
. f l E  

.%E 

(g) LY = 19.74' 

.- 

Cp at 2y/b of; 
0.60 0,95 

117 
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TABLE B-4.- PRESSURE COEFFICIENTS FOR WING WITH 760 SWEEP, 

O@ 

upper 

.m3 

.0116 

.0633 

.a1 

.in17 

.MI 

.m17 
-0389 
.on5 
.MY 
-0030 
-0035 
.m5 
.0101 

0.00 

low 

-.@I1 
-.m 
-.m 
-.m 
-.a71 
-.@?I 
-.0377 
-.m 
-.m7 
- .m1 
-.m1 
- 6 1 3  

-.E46 
-.(I562 

! 

CL,des = 0.0, M = 4.0 

(a) a! = -3.90° 

CD at !y/b of ; 

-035 
-060 
.DEI 
.I10 
,160 
.a9 
260 
300 
350 
qoo 

500 
600 
100 
800 
900 
350 

x/cupper Lom : I  - 

.m -.m7 

.m5 - a 0 3 3 0  

.a61 -.ce lY  

.m5 -.E3 

.LEI2 .a3 

.W? -.0195 
-0101 -.a8 
.m4 -.m 
-0301 -.PI8 
-0218 -.E8 
-0135 -*oJ17 
.m19 -.M 
-.a0 -.IN1 
-.mo -.a1 
-*0013 -.IN1 

- -- ! 

0.95 

118 



0.00 0.20 

ipper 

-0t58 
.MI 
.m1 
.WY 
.El6 
.0183 
.0116 

.ON3 

.@I39 

.@I5 
4748 
.om 
.m 
.OH9 
-0181 
-0197 

.am 

.a7 

Lorn 

-0509 
.m09 
.om 
-0530 
.m2 
.El2 
.OM 
. o m  
.a60 
.ooo0 

-.@I32 

-.ma 
-.m 
-.m 
- S O 1 8 1  

-.0197 
-.m 
-.m 

u/c 

032 
(x58 

083 
108 
157 
201 
m 
300 
350 
LHHl 
950 
500 
,600 
t M 0  

.800 
,300 
-550 

APPENDIX B 

TABLE B-4. - Continued 

uppa 

.m 

.0191 

.0191 

.019! 

.0191 

.0091 
-0091 
m1 

.om 

-.an 
- .OIot 
- .0!3 
- .015I 

(b) IY = 0.1lo 

.a3 

.m3 

.OM3 

.om 

.0103 

.mo 

.@I31 
-0012 

.0112 

.OM 

.m6 

.0316 

.m9 

.m9 

Cp at 2y/b of : 

.0336 

.m2 

. m 3  

.0110 
-0136 
.ON6 
.@I31 

.mo 
-.m 

.0113 

.ox1 
-.ma 
-.(I397 

-.om 

0.80 0.95 

119 
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0.20 0.0 

TABLE B-4. - Continued 

(c) (Y = 5.12' 

0.H 0.00 

lrmer 4c upper 

.mi-.@? 
.E1 .lo5 -.my 
.@11 .15? -.my 
.OM .a -.my 
.I3311 .m -.my 

.m .!so--@? 

.El .w--otw 

.w .m -.@? 
a 3 5  .m -.0199 

-052 .m--m 
.am -800 - .El9 
.om .m -.m 
.MI53 .%0-.0595 
.003? 
-0031 

.m9 .am -.my 

Cp at 2y/b of ; 

lmRl 

.a; 

.m 

.my 

.m1 

.os18 

.m 

.m 
m9 
.m 
.w 
m? 

-.ooo2 
-.m 

-130 

2-30 
.m 
.Yo 

,710 
,810 
,310 

--a2 -I32 
.18o-.cm9 .m 

-.El9 .ox 
-.(Is19 .o@ 
-.os12 .a3 

.m-.o612 .o' 

.m-.w5 .E' 
-46% -0161 
-.m5 .011: 
-.tH5 .OM 

035 

120 
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TABLE B-4. - Continued 

(d) a = 6.11° 

Cp at !ly/b of ; 
0.40 

JW Lim 
I 

.E8 .a379 

1 

035 

121 
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TABLE B-4. - Continued 

(e)  a! = 8.12O 

aoo 

-.ws .I511 
35 -.w2 .m7; 41 

Cp at 2y/b of : 
0.80 035 

122 
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035 

085 
110 
160 
M9 
260 
300 
350 

,500 

TABLE B-4. - Continued 

@O-.OBtY .la 
-.my .11115 
-.!El1 .1!N 
-.m1 .la 
- m o l 9 5  -1615 
-.m .I300 
-.LEY3 -1233 
-.w .1111 

*w-.mo -1100 
-.m -0961 

".m -0635 
.m-.m -0668 
m-.m -0585 
~900-.0)26 .m 
%0-.0726 .E52 

(f) Ly = 10.12O 

$)of; 
0.N 

Lme 

.193 

.1118 

.1Y3 

.135 

.131 
* 128 
-120 
.113 

-1N 
.lo1 
.m 
.@I 
-052 
4749 

035 

123 

I 
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TABLE B-4. - Concluded 

(g)  CY = 20.12O 

~. - .  ~~~ - 

CD at 2y/b of ; 
0.80 +* 

-.m .31' 
-.an? .3n 

-3111 
-.m 3x1 
-.on7 .w 
-.m .m 
-.on? 
--on? .m1 
-.m dlf 
-.m 2%: 

095 

Lmr 

.m 

.m 

.m 

.261' 

124 
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TABLE B-5.- PRESSURE COEFFICIENTS FOR WING WITH 76' SWEEP, 

CL,des = 0.0, M = 4.6 

0.00 

(a) a = -3.45O 

Cp at 2y/b of; 
0.80 

~ 

LORI 

.m7 

.m7 

.m7 
,0327 
.mE 
.om 
.W9 
.W! 
.N70 
.I350 

~ 

0.95 

125 
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Upper kr 

.m .m9 
-0185 .OX! 
-0185 .0308 
.01% .m7 
.E19 .w 
.0126 ,0127 
.m .m 
.@3 .0003 
.all? -.all6 
.m9 -.m7 
.m3 -.OK0 
.m -4" 
.m9 -.m 
.m -.m3 
.my -.m 

TABLE B-5.- Continued 

(b) Q! = 0.56O 

x/c 

.E6 

.lo5 

.157 

.200 

.250 

.m 

.350 

.w 

.500 

.a0 

.-No 

.Roo 

.890 

.Yio 

Cp at 2y/b of; 

n [I- 
0 9 4 0  0.80 

Lor 

.a 

.In 

.@I 

.019 
a 0 1 2  

- .m 
- .012 
- .m 
- .m 
- .m 

0 0 9 5  

LOM 

.a2 

.OK 

.006 
- .010 

126 



I 

lpper 

0,oO 

LORI 

APPENDIX B 

TABLE B-5. - Continued 

,0366 
.m 
.m7 
.BO7 
.CY07 
.ala? 
.m5 
.CY07 
.0122 

.mo 

.ma 

.W! 

.W9 

( c )  LY = 5.56O 

cp at ayp of; 

,0868 
.m5 
.m 
4%' 
.a1 
.a3 
-0538 
.oJI11 
4612 

.0101 

.mo 
-.m 
-.Wl 

0.80 1 
Lomr XJC I 

0.95 

127 



0.00 

APPENDIX B 

TABLE B-5.- Continued 

(d) CY = 6.56' 

Cp at 2y/b of; 
0,95 

128 



I 
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TABLE B-5. - Continued 

( e )  LY = 8.56O 

Cp at !!y/b of; 
0,95 

129 
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APPENDIX B 

TABLE B-5. - Continued 

(f) CY = 10.57' 

Cp at 2y/b of;  
0.20 1 0.40 0.60 0,80 0,95 

130 



r/c 

032 

t6E 
083 
108 
157 
207 
250 

300 
350 
900 

$50 

500 
600 
?MI 

BOO 
900 
550 

APPENDIX B 

TABLE B-5. - Concluded 

(g)  CY = 20.56' 

Cp at ?y/b of : 
0.60 0.80 0.95 

131 



I I IIIl111ll1111 

.@9 -.mi 
436 - -0062 
.E9 .ooo[ 
.a7 .mil 
.112 -.MI 
.162 .MI11 
,210 .m2 
.BO - .m2 
.310 .@13 
.360 4213 
.BO .0106 
.%O .m2 
.510 .&I11 
,600 - .ax0 
.?IO .0138 
.800 .Ill91 
-900 - .0180 
,350 -0069 

TABLE B-6. 

.am 

.1m 
a 1 4 1 0  

.1zo 

.l410 
-09211 
. E l 7  
.m3 
.all5 
-0089 
.m 
.m7 
.0100 
.m 
.a33 
.N53 
.m 
.mi'1 

APPENDIX B 

PRESSURE COEFFICIENTS FOR WING WITH 76' SWEEP, 

CL,des = 0.1, M = 2.3 

(a) CY = -2.05O 

,025 
.W7 
.E1 
.E 
.!lo 
,160 
.210 
.250 
.a0 
.m 
.YO0 
.450 
.500 
.6oo 
.MO 
,800 
-900 
.so 

.m 

.E10 

.a2 

.a51 

.m7 
4213 
-0096 
.oooo 
.m2 
,0052 
.m2 
,0116 
.m1 
.m 
.m2 
.m 
SI116 

.No6 .WI 
.E 

.a79 .@I 

.@6 .111 

.M11 ,161 

.IN31 -201 

.m .E 
-.m .30f 
.m .a 
.MI18 .YO[ 
,0039 .% 

- a 0 1 1 8  .@'I 
-.0182 .M3 
.1M .E 

-.0362 .91M 
-.I1383 ,952 
--Ui9'l 

Cp at 2y/b of; 
0.80 

lam 

- .m9 
- .MI3 
- .Bo3 
- .LE2 
- .ai71 
- .m4 
- .m 
- .a77 
- .m7 
- J l 1 9  

~ 

0.95 
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f/C 

M9 
,038 

'069 

,087 

'112 

'162 
,210 

'260 
,310 

'360 

,380 
'%O 

,510 

600 
8700 

"0 
'900 

'950 

TABLE B-6. - Continued 

upper 

- .m5 
- .m5 
-.m7 
-.all6 
-.m 
- .a%? 

-0111 
.0100 

- .all6 
-.a%? 

.all5 

.ma 

.ma 

0.00 

(b) a = -0.05' 

CP at 2y/b of; 
0.60 

K/C 

lo! 
150 
200 
300 
YO0 
500 
600 
680 
780 
Ea0 

0.80 0.95 
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1aw1 

- .m9 
.ma 

- ,0057 
- ,0056 
- .m0 

TABLE B-6. - Continued 

( c )  CY = 2.95' 

I- - ,112 ,087 

,210 

.31O 1 

0.00 

Cp at 2y/b of; 

I o*60 0.40 

-.a. 
~-.m 
- .ti3 

-.io: 

-.io 
-.la 
-.a! 
- .09t 

* l E  
.101 

a i m  

.1101 

.115 

I 0.80 

-.13 I,, 
- e 1 3  
-.lY 
-.12 
-.15 
--15: 
, - 151 

L A V  

.w 

.03 

.M 
-01 

.MI 
- .w 
- .01 

- .Olb 
- .E 

0.95 
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TABLE B-6. - Continued 

0.00 

(d) CY = 3.95' 

Cp at 2y/b of: 
0.60 0.80 0.95 

135 
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TABLE B-6. - Continued 

(e )  a! = 4.95O 

CD at 2y/b of ; 
0.60 0.80 

'PP 

.176 

.1n 

.1n 
,1701 
,1191 

,176: 
.181t 

, I&t 

0.95 

136 
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TABLE B-6. - Continued 

I 0.00 

(f) CY = 5.95O 

Cp at 2y/b of : 
0.60 

Jppe 

.163t 

.la1 
,171; 
.172: 

-1701 

.171i 

.173: 

.1%t 

.tat 

. lEOt 

.201t 

.M61 

.197t 

.tu( 

K/C 

109 

150 

x)O 

300 
900 

500 
600 
680 
780 
880 

0.80 0.95 
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I- 0.20 

""'" Lone1 

@5 - 2 3 3  .a73 
,037 - 2 7 6  a 2 5 3 6  

061 -2116 .m9 
a56 -2180 -2331 
110 -2127 .m5 
160 -.I691 ,2179 
210 -.1596 ,1726 
250 -.I532 -1515 
300 - e 1 3 7 3  ,1515 
350 - a 1 1 0 7  ,1994 

WO -.lo01 d l l t 8 3  

950 -.lo65 ,1252 

500 -.lo65 ,120 

TI0 
'MO -.1129 .a862 
800 -.1150 ,035 
900 - .1160 ,0535 
550 -.I171 ,635 
A 

0.00 

APPENDIX B 

TABLE B-6. - Continued 

(g) CY = 9.96' 

Cp at 2y/b of: 
0.60 0.80 0.95 

13 8 
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0.40 

Ippa 

2392 
2392 
.2%2 
.a2 
.2126 
.823 
,839 
.a13 
.w3 
2423 
.E3 
.Z8 
.a3 
.mo 
2179 
.mu 

TABLE B-6. - Concluded 

Loner 

-2893 
,2935 
,3389 
.xi2 
.%2 
.3%E 
,3176 
,236 
.Et?€ 
.BE 
.m: 
.mE 
,276: 
.as€ 

.2%i 

0.00 

(h) (Y = 19.95' 

Cp at 2y/b of: 
0.60 

hW.1 

,2520 
.a9 
.a3 
.m3 
.m 
.a3 
.29i)l 

.20!0 

.28L1E 

.E78 
,248: 
.%E 
.263E 
,270: 

0.80 0.95 
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TABLE B-7.- PRESSURE COEFFICIENTS FOR WING WITH 7 6 O  SWEEP, 

CL,-jes = 0.1, M = 3.0 

(a) Q = -2.08' 

Cp at 2y/b of ; 
0.40 0.60 

JPpa 

.mu -.ox 

.m70 -.a 

.@16 -.01t 

.ax1 -.OIi 

.MI13 -,@I1 

,0031 -.ooc 
.0100 .m 
.0169 -.a 
.0058 -.IN1 

.m9 -*m 

.O%? -.036 
"2 -.m 
a 3 7  -.m 

0,80 0a95 

JPpe 

.035 

.018 

.0101 

.m: 

.m71 

low€ 

- ,089' 
- -0911 
- -093' 
- .0911 

- 493' 



APPENDIX B 

.M9 

.038 

.06Y - .mo 
-087 - .mo 
.112 -.a68 
-162 - .m5 
.?lo - .mo 
.EO - .m3 
.310 .ooM 
.360 .ms 
30 - .ms 
.%O - .ax 
.510 

.600 
,700 -.m 
-800 .0189 

-900 
.so .crm 

TABLE B-7. - Continued 

(b) a! = -0.08' 

Cp at 2y/b of : 
0.40 I/ 0.60 // 0.80 

JPP 

.mt 

.all! 

.0171 

.m1 

.[rtB' 

.m: 

.OM; 

.on( 
,0821 

0.95 
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TABLE B-7. - Continued 

x/c 

.a! 
,112 
,161 

XI9 
'259 
'301 
358 
906 
500 
600 
700 
800 
900 
350 

I 

(c )  CY = 2.92' 

UPP 

-.El 
-.m 
-.E 
-.m 
-.o? 
-.m 
-.@I1 
-.E 
-.m 
-.m 
-.m 
-.m 
-.m 
-.m 

Cp at 2y/b of ; 

x/c 

m 109 

BISO 
,200 
'300 

'400 
500 
600 
680 
180 
880 

UPP 

-.IN 
-.a1 
-.a 
-.@ 
-.a 
-.la 
-.lo9 
-.I13 
-a110 

.@9 

.m 

.069 - .016[ 

.@? -.011; 

-112 -.015! 

.162 -.011; 
.210 - .OE 
.BO -.a39 
-310 - a 0 1 1 7  

.360 - .0109 

,330 - .0168 

.460 - .m 
,510 - 4231 
.600 
-7110 - e 0 1 9 2  

-800 -0039 
.m 
.so .Le37 

.a1 

.218 

.m2 

.I689 

.I586 
SI133 
.m2 
.a591 

.a591 

."?8 

.mo 

.m7 
..ax0 

.om 

0.60 

.@5 -.m5 

.a7 - . m 3  

.El - . I n 2  

.ai6 -.OM6 

,110 -.m7 
.I60 -.mo 
,210 -.on1 
-250 -.O4117 
.NO -.a39 
.350 -.a09 
,400 - . a 3  
.4SO -#I21 

.500 - s o 3 9 6  

.600 ' 

,700 -.a72 
.mo -.a72 - 
.900 -.as9 - 
.so -.a97 - 

. I 36  

.1221 
-1179 

.I035 

.E9 
49311 
.m2 
.a55 
.a130 
,0405 
.830 
.a9 
.(HI 

.m9 

.m1 
-0187 

.OK?? 

0.80 

0 0 3  

.a 
,081 
.I11 
.I61 
.a! 
.25! 
.30! 
.35( 
A0t 
.XI! 
.@I4 
.mt 
,802 

-902 
.s2 

0,95 

142 
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D6--.08611 
I61 -.m1 
I85 -.I319 
110 -.OB15 
160 -.mo 
a9 -.@I 
59 -.a35 
309 - a 0 7 2 3  

356 -.OR8 
906 -.me 
505 -.a10 
6011 -.ON 
103 -.a39 
802 -.m5 
902 -.(I710 

962 -.om 

1 0.00 

-.ai311 
-453'1 
-.m 
-.04511 
-.0492 
- e 0 4 9 2  

-.a17 
-.a56 
-.a56 
-.Ell? 

-.mi 
-.a56 
-.mo 

-.0619 

-.m 
-.m 

.I29 
io38 
.I311 - .029 
.@I? - .OK6 
.112 -.@16 

a 1 6 2  - 0 0 1 6 6  

.210 - .OM11 

,260 -.mi 
,310 - .011E 
3 0  -.016F 

.xi0 -.In: 

.960 - .m 
S I 0  
.NO 
.MO - .w 
.800 - .m 
.NO 
.so .@I' 

.I34 

.I37 
. I 3 2  
.lM 
.I11 
-108 

.m 

.E 

.E 

.E 

.E 

.mi 

.a 

.Olt 

.oo: 
-.ill 

,950 -.m -.011 I /  

TABLE B-7. - Continued 

(d) CY = 3.92' 

Cp at 2y/b of; 
0.60 

Pper 

d 0710 

0698 
0706 
0350 
0388 
0901 
0939 
"9 
,0828 
aQa 
-0841 
.@I79 
.(E91 

mol 
09511 
0961 
0992 
1030 
1119 

1151 
,1157 

,1119 

0.95 
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TABLE B-7. - Continued 

( e )  (Y = 4.92O 

Cp at 2y/b of ; 
0.40 

.m -.to17 .an: 

.El -.lo29 .m11 

.m -.mo .@I! 
,110 -.@I3 .m7 
1160 -.(I95 .m9 
,209 -.m7 .m 
,259 -.my .E83 
3u9 -4" .EA5 
'356 -.m9 .m5 
'906 -.m9 .E33 
So5 -.078? .fl31 
6011 -.on6 .m 
703 -.m3 -0317 
802 -.ON9 .ON 
902 -.m -0116 
952 -4638 .0078 

0.95 

144 
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125 
M? 
I61 
I66 
110 

160 
'10 
50 
#x1 
250 
H10 
150 
joo 

joo 

Mo 
)(M 

m 

TABLE B-7.- Continued 

- -  

-.m .Inr 
-.on6 .lo31 
- a m 3  .161( 
- . m 3  .149; 
-.0761 -143' 
- .In1 . la9 
-.m1 ,1031 
-.m .om[ 
-.a9 .m: 
-.a9 .on: 
-.a9 .mi 
-.CUI -@4 
-.m1 .m 

- . m 1  .m 
-.W? 4% 

m-.m .m 
-.H6 .an 

(f) CY = 5.92O 

0.00 

Lm 

.a! 

.m 

.315! 

.a: 

.225: 

.lo31 

.113i 

.101f 

.lo31 

.m 

.OB: 

.m 

SOlli 

036 -.I193 
061 -e1193 
085 -.1192 
110 -.116? 
160 -.m 
209 -.loo2 
259 -.m 
309 -.m 
356 - .@I13 
406 -.a31 
505 -.m 
60'1 -.Ria 
3 3  -.a12 
802 - .@I12 
902 -.am 
952 -.m 

Cp at 2y/b of ; 
0.60 

Jw 
.15t 
,1251 
.I251 
,1251 
.120( 

,119: 
.I141 
.115t 
.a' 
.11v 
-1171 
-la 
.123: 
.1231 

0.80 
~ 

Lo 
- 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.R 

0.95 

145 



APPENDIX B 

TABLE B-7. - Continued 

0.20 

x/cuppa hl 

'025 -.lo92 .m 
'037 -.1118 .Pis3 
061 -426 2312 
056 -.IO91 a2186 
110 -.1117 .21U8 
160 -e1123 -2085 
210 -." 4 8 1  
a0 -.m .lWl 
300 -.loo2 .1'116 

350 -*lull  -1391 
100 -.lo73 -1391 
is0 -.lloll -1201 
jo0 --IO91 *I113 
x10 

0,OO 

100 
100 
x#l 
150 

-.IO15 -0835 
-.a37 .m 
-.m .a32 
-.@I37 .a32 

'036 
061 
085 
110 
160 
209 
a3 
303 
356 
M6 
9s 
jov 

M3 
u? 
102 

152 

(g) Q! = 9.930 

-.1371 .I251 
-.13s .la 
-.I371 40: 
-.1371 .I391 
-.loo2 -IS€$ 
- . 1m .I362 
-.I320 .lW 
-.I320 .113 
-.I332 .1109 
-.I332 -1211 
- . l a  -0983 
-.I2911 .@I7 
-.I282 .0869 
-a1282 .m 
-.1218 -0628 
-.I180 .os/] 

Cp at 2y/b of; 
0.60 

Lo1 

.11 

.13 

.12 
* 12 
.12 
.11' 
. I t  
.1u 
.11: 
lN 

.07t 

.m 

.ox 

.E 

0.80 0.95 
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0.00 

APPENDM B 

TABLE B-7. - Concluded 

(h) a! = 19.91' 

Cp at 2y/b of ; 

LORI 

.N9 

.m3 
2778 
.?E3 
0 2 1 6 5  

.m7 

.a1 

.m7 

.n14 

.m 

.m 

.?iT 

0.80 

pper 

~ 

~ 

1435 
11123 
1wa 
14% 
11125 
11123 
1112: 
,1112: 
'13% 

~ 

- 

IC 

06 
60 
50 
60 
YO 
30 

- 

0.95 

147 
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TABLE B-8.- PRESSURE COEFFICIENTS FOR WING WITH '76' SWEEP, 

CL,des = 0.1, M = 3.5 

(a) a! = -2.30' 

148 
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TABLE B-8.- Continued 

0.00 

(b) (Y = -0.30' 

Cp at 2y/b of; 

xk 

069 
'112 
161 
209 
253 
307 
358 
906 
500 
600 
700 
800 
300 
950 

0,9s 

149 
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xlc UPP 

.029 
d o 3 8  

.ffi'1 - .01? 
.OB? -.OIU 
.112 -.OIfJ 
.16? -.01'1' 
a 2 1 0  - .015! 
.EO - .@I1 
,310 - -015t 

3 0  - -012: 
.a0 - .01?'; 
.%O - .@1! 

,510 
.600 
.no - .0149 
.a0 .OK1 
.900 - .E3 
,950 -0713 

TABLE B-8. - Continued 

(c) CY = 2.70' 

Cp at Py/b of; 
i q r G i  IIm x/c Upper Lower x/c Upper lowei 

0,N 

-0371 
.m7 
4238 
.016'1 

.ON6 
- .Ell12 
- .Mi? 
- .0101 
- .ON5 

i 

0,95 

150 
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t/c 

029 
038 
069 
081 
'112 

162 
210 
260 

310 
360 

,380 

,460 
510 

l i - lO 

'700 
,800 
3Io 
3so 

0.00 

upper 

- .@17 
- -0173 
-.E217 
- a 0 1 8 8  

- .OM2 
- .m2 
- LEU2 
- ,0173 
- .0211 

- .m2 

- .01M 
.OIM 

- .a721 
.m5 

TABLE B-8.- Continued 

(d) a! = 3.70' 

Cp at 2y/b of ; 
0.60 0.80 

151 

t 
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? 

APPENDIX B 

TABLE B-8. - Continued 

(e )  CY = 4.70° 

Cp at 2y/b of; 
0.95 
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TABLE B-8. - Continued 

x/c 

.lo\ 

.I50 

.MO 

.YO0 
so0 
.a0 
.680 
.780 

(f) (Y = 5.70° 

upper LoRl 

-.a19 .mi 
-.a19 .OM4 

.30O-.M9 .m: 
-.m9 .LEI: 
-.a19 .uis: 
-.a19 .mi 
-.a19 .m: 
-.a111 .1328[ 

.€30-.0900 .@i 

Cp at 2y/b of; 
0.60 

Ell -.Kilo 
112 -.on5 
161 -.a339 
M9 -.(E! 
25! -.my 
301 -.M9 
358 -.@IO 
11B -.a%! 
500 -.ai15 
600 -.ai15 
700 -.m5 
800 -.0900 
900 -.w9 
950 -.w3 

0.95 

153 



r- 
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TABLE B - 8. - Continued 

(g )  (Y = 9.70' 

Cp at 2y/b of ; 
0.80 

UPP 

-.IO1 
-.IK 
-.IO1 
-.lo1 
-.lW 
..1M1 
..lo1 
..lo1 
, .a 

Lom 

.I12 

.I10 

.IO3 

.m 

.m 

.080 

.ox 

.m 

.E11 

xk 

.M 

.% 

.% 

.HI 
,831 

0,95 

154 



e3 
08 
69 

e? 
12 

62 
'1 0 
60 
10 

60 
80 
60 

00 
00 

OD 
00 
50 

APPENDIX B 

TABLE B-8. - Concluded 

- .m1 
- .cat 
-.@!I 
- .0705 
- ,0735 
- -0'735 
- -0735 
- -0750 
- .O'M 
- .oxo 

10-.m 

*NO8 
- -0616 
.a585 

(h) CY = 19.70' 

Cp at 2y/b of; 
- _  

0.40 - 0,60 0.95 

155 
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TABLE B-9.- PRESSURE COEFFICIENTS FOR WING WITH 76' SWEEP, 

CL,des = 0.1, M = 4.0 

(a) a! = -1.85' 

Cp at 2vlt, of; 
0.40 1 

-- I J I  
0.95 

_ _  

Lorp 

- .E1 
- .w9 
- -61 
-.El' 
-.E 

156 



APPENDIX B 

TABLE B-9. - Continued 

(b) CY = 0.16' 

Cp at Zy/b of: 
0,60 

.016! 

.@I' 

.OM1 

.a11 

.m 

.@I1 

.0101 

-013: 

.m: 

.m: 
. .011' 

. .0101 

. .013 

. .01K 

0,80 

'PPR 

.a! 

.0161 

.0111 

.0191 

.Wl 

.Cml 

.(Ill: 

.a71 

.El 

0.95 

157 
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0.40 + 
.an11 .mi1 
..an1 -0521 
.a331 ,0636 
.0130 .0603 
.m .ma 
. a 3  -63597 
. m 3  .a98 
.a60 -0365 
.E6 .a3 
.a2526 .ms 
.a26 .PI3 
.W93 .0183 
.W60 .0150 
.a76 .all? 
.&lo -.@E 
.E6 -.ow8 

vc U P  

023 
.038 
.I311 - .0197 
d o 8 7  - .0197 
.112 -.0169 
,162 - .01611 
.210 - .0180 

-260 - a0213 
a310 -.0180 

3 0  - .Ol99 
.380 - .ole9 
460 - -0180 
a 5 1 0  

.KID 
a 7 0 0  - -0130 
.Em . m 3  
.900 -&13 
.so - .a38 

ffiq 
'112 
161 

253 
301 
358 

500 
600 

Mo 
QO 
300 

TABLE B-9. - Continued 

(c) = 3.16O 

.MI22 .m 
-.at!! *Et 
-.a3 .m 

203-.0360 .El 
-.a10 .m9 
-." .w3 
-.a93 .m 

1106-.0!26 -03 
-.vi36 -63' 
-.mo .b? 
-.m2 -019' 
-.m .ax1 
-.m2 .ax1 

35o-.m2 .all 

CD at 2y/b of; 
1 

~ 

0.80 0,95 

158 
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1Pper 

.0131 

.0131 

.0100 

.0169 

.a36 

.w29 

.a6 

.a29 

.m29 

.a29 
#I12 

.a29 
-0429 

.W62 

.W62 
-01162 
a95 

TABLE B-9. - Continued 

LORI 

.1251 

.la1 
-1383 

.I185 

.1103 

,1031 
.om 
.(I32 

.I326 

.a60 

.m76 

,0361 
.E% 

-0130 
.air 

-.010G 
-.0111 

(d) Q! = 4.160 

Cp at ?y/b of;  
0,60 

Lone: 

.E61 

.0661 

.061 1 

.a: 
SN9t 
.a71 
"1: 
.@I: 
-061 I 
.0181 

.011' 

'011' 
.013 

0,M 0.95 
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x/c UPF 

$29 
d o 3 8  

.E9 - .@I3 

.@1 - .01!7 

.I12 -.@I3 
a 1 6 2  -.@I3 
,210 - .mo 
.EO - .mo 
,310 - .CmO 

3 0  - .0180 
.BO - .mo 
.%O - .mo 
a 5 1 0  

.m 

.m - .OIBo 

.em .@I6 

.m 
-950 - e 0 1 3 1  

i. 
x/c 

,069 
'112 
161 

209 
259 
301 

358 
906 
500 
600 
MO 
NO 
900 
50 

UPP 

-.a 
-.m 
-a€ 
-.N 
-.EA 
-.m 
-.H 
-.062 
-.m 
-.a3 
-.OM 

-.an 
-.m 
-.m 

TABLE B-9. - Continued 

(e) (Y = 5.15O 

Cp at 2y/b of; 
___ 

0.60 0.80 0.95 

16 0 



APPENDIX B 

TABLE B-9. - Continued 

(f) a! = 6 . 1 6 O  

CP at 2yp of ; 
0.60 0.80 0.95 

16 1 



APPENDIX B 

TABLE B-9. - Continued 

(g) O! = 10.16O 

II 
Oe20 I/ 

upper Lorn1 
I 

Cp at 2y/b of; 
0.80 0.95 

162 



APPENDIX B 

lower 

.me 
,2790 
.mo 
-3086 
.DO 
-3092 
.a96 
.m7 
.mu 
.?a33 
.m9 
.a97 
.a7 
-2132 
.m3 
-1969 

TABLE B-9. - Concluded 

(h) a! = 20.17O 

x/c Uppei 

.06u -.on( 

.112 -.m! 
d l 6 1  -.m: 
.a9 -.mt 
,259 -.073: 
-307 -.on: 
.358 -63: 
406 -.ox! 
.NO -.os91 
.a0 -.El31 
*XI0 -.a31 
.800 -.m1 
.SI0 -.m: 
.so -493: 

Cp at 2y/b of; 
0,40 /I 0.60 

-036 -.on6 
.El -.on6 
.085 -.m9 
,110 -.on6 
,160 -.mu 
,209 - .a33 
a 2 5 3  -.m9 
3 9  -.om3 
3 6  - .a33 
.906 - .m3 
a 5  -.a33 
-6ou -.on6 
. ~ 3  -.on6 
.802 - -0733 
.902 -.m3 
.952 -.m3 

0,80 0.95 

163 



APPENDIX B 

TABLE B- 10. - PRESSURE COEFFICIENTS F O R  WING WITH 76' SWEEP, 

CL,des = 0.1, M = 4.6 

(a) (Y = -1.46' 
. -  

164 

Cp at 2y/b of; 
-. 

I/ 0.60 0,20 /I 0.40 
~ - 

I I I  
I I II I I 11 I I 

IAll 

- .w 

0.80 0.95 I 



I 
I 0.00 

APPENDIX B 

TABLE B-10. - Continued 

(b) a = 0.53' 

CD at 2yp of; 
0.60 0.95 

16 5 



APPENDIX B 

TABLE B- 10. - Continued 

(c) (Y = 3.54O 

Cp at 2y/b of; 
0.40 11 0.60 11 

ii 
0.80 0.95 

Lm 

,010 
-010 
.m 
.w1 

- .m: 

166 
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TABLE B-10.- Continued 

(d) 0 = 4.53' 
.. . 

Cp at 2y/b of;  
0,60 

Lowel 

,0671 
.ox3 
.0671 
.WC 
.m: 
.ME 
.ME 
.WE 
,076: 
,073 
.021: 
.013E 
.013E 
.01se 

u/c 

1011 
150 
200 

300 
900 
500 
€40 
680 

780 
880 

0,80 0,95 
- 

Lowel 



c 
0.00 

APPENDIX B 

TABLE B-10. - Continued 

(e)  Q! = 5.530 
- 

Cp at !y/b of; 
0.40 /I - 0 . i  O,&o 0.95 

16 8 
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TABLE B-10. - Continued 

(f) CY = 6.54' 

Cp at 2y/b of;  
0.80 

LOW 

0.95 



APPENDM B 

TABLE B- 10. - Continued 

(g) CY = 10.54' 

Cp at 2y/b of; 
~. 

0.40 ii 
II 

0.80 

.- 

0,95 

Lone 

.on 
-079' 
." 
.mjl 
.064! 

170 



APPENDIX B 

TABLE B- 10. - Concluded 

I 

0.00 

(h) IY = 20.54' 
- - - . . - . - __ _ _  .- 

Cp at 2y/b of;  

1 I -- 

r/c upper loner x/c Iu,, 
- 1  I 1 1 - 1  1 1 -  1 

0 8  0.95 

171 



APPENDIX B 

TABLE B-11.- PRESSURE COEFFICIENTS FOR WING WITH 55' SWEEP, 

r- 
(a) a = -14.30' 

CD at 2y/b of; 
1 

0.40 

h 

0.60 

Lm 

0.80 

Lon 

0.95 

Lon 

172 



0.00 0.40 

~ C U p e C  

@V 
050 .Yo311 
072 .3876 

100 .%3 
150 .E9 
200 .m3 
250 .nos 
300 .m 
350 .m 
400 2163 

500 .1%1 

600 -1623 
'100 -1443 

800 .128'1 

900 .1220 
30 .1210 

APPENDIX B 

TABLE B- 11. - Continued 

Low 

(b) CY = -10.20' 

Cp at 2y/b of ; 
0.60 0.80 

'w 
.'it38 
.a1 
.m2 

.%3 

.%13 

.m5 

.a31 

.18Lll 

.1662 

0;95 

173 
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TABLE B-11.- Continued 

(c) CY = -8.19' 

Cp at ?y/b of ; 
0.60 0.80 

174 



029 
%O 

076 
100 

150 
200 
250 
300 
350 
400 
1150 
500 
550 
600 
700 
800 
900 
30 

APPENDIX B 

TABLE B- 11. - Continued 

.1458 

.1519 

.la2 

.1v1 

.two 

.I419 

.1288 

.1219 
,1035 

-0992 

.@E 

(d) (Y = -6.18O 

Cp at 2y/b of ; 
0.60 

Loner 

0.80 

Lone 

0.95 

175 
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0.20 

Jpper 

.TPY 

.1115S 

.tu2 

.152 

.I1136 
-1283 
-1% 

.a931 

-0847 
.0826 

.m 
.@A7 
.&tS 

"9 
.a5 

-0093 

x/c UW 

.@Y 

.EO .lo61 
-076 
.too 

.150 .11E 

.a0 .ll11E 

.EO .1127 

.300 .11% 

.so .11% 
-900 
-1150 .W6 
.500 ,0863 
-550 .on5 
.NO .@A1 
.700 
,800 
.YO 
.YO .E43 

h 

.@Y 

.ffio 

.072 

.IO0 
,150 
.MO 
,250 
'300 
so 
900 
500 
600 
100 

TABLE B- 11. - Continued 

(e) Q! = -4.19O 

.a9 

.2110 

.le83 

.1756 

.1% 

.t22 

.liy27 

.lo36 

.E6 

.m6 

.&75 

.a316 

CD at 2y/b of; 
1 

0.40 
__ 

Lont 
__ 

0.60 

I 

0.80 0% 

176 



0.00 

APPENDIX B 

TABLE B- 11. - Continued 

(f) (Y = -2.19O 

Cp at ?y/b of ; 
0.40 

'pper 

.153 

.1553 

.137'1 

.la8 

.to81 

.m2 

.m2 
.MI3 
4313 
-01 11 

.W15 
-0143 

.I3206 

k 

6! 
01 
41 

31 
YI 
18' 
MI 
n 
17 
;7: 
i7~ 
n 
n 
31 

0.80 0.95 

177 
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TABLE B-11.- Continued 

x/c 

4% 
,100 
,146 

190 

240 
289 

330 
3Y 
42 
512 
672 
nt 
970 
315 

(g) CY = -0.190 

Cp at ?y/b of; 
0.40 

Lone 

0.60 

LOR 

0.8 035 

178 
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TABLE B-11. - Continued 

I I 0.00 

(h) CY = 1.81' 

c p  at 2yp of : 
0.40 

loner v c  

100 
1% 

190 

PI0 
a'1 
,330 
.J19 
473 
572 
.612 

.TI 

.87c 

.31: 

0.60 

loR1 

0.80 

P 

0155 
013Y 
01% 

0053 
019: 

@E 
Mi 
@E 

063: 

0.95 

179 
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Loner 

I 
0.00 

1.550 1 .m 

TABLE B-11. - Continued 

(i) a! = 3.82O 

Cp at 2y/b of ; 
0.40 0.60 

Lom 

0.80 

Lon 

0.95 

180 

..... ~ . . . ... . ... . 



I 

0.00 

Low xk 

016 
028 
052 
071 

100 

150 

,200 
‘150 
,300 
,350 
,400 
,450 
‘500 
.600 
,100 
,800 
,900 
.?If0 

APPENDIX B 

TABLE B-11.- Continued 

(j) (Y = 5.81° 

Cp at 2y/b of ; 
0.40 

Lower w/c 

0555 
100 
1% 

190 
30 
28’1 
,330 
379 
,473 

512 
,672 
,771 

.E70 
,915 

0.60 

LmE 

0.80 

181 

I 



APPENDIX B 

TABLE B- 11. - Continued 

(k) CY = 7.81’ 

Cp at 2y/b of; 

095 

182 



I 0.00 

Lone: 

APPENDIX B 

TABLE B- 11. - Continued 

K/c 

029 
050 
072 
100 
150 
MO 
250 
300 
350 
400 
500 
600 
,700 
800 
,900 
3iO 

(1) Q! = 9.81' 

Cp at 2y/b of ; 
0*40 

rpper 

.183'1 

.la3 

.1538 

.1"3 

.1419 

.t482 

.1535 

.t% 

.165I 

.t6I 

.151E 

.t%i 

,153: 

0.60 

:/C 

I 01 
160 

38 
106 
103 
3 3  
%O 
MO 
300 
90 

0.80 0,95 

183 



I 

x/c 

055 
100 
1% 

190 

80 
84 
MO 
m 
113 
2 
72 
rll 
n0 
115 

APPENDIX B 

TABLE B- 11. - Concluded 

UPP 

-.?I1 
-23 
-.E 
--21' 

-.a 
-a 
-.a 

-.a 
-.a 
-.ai 
-.E 
-2% 
-.a 

(m) a = 13.82O 

Cp at 2y/b of; 
0.60 

Lon 

0.80 

UPF 

- .m 
- .2x 
. .Ea 

. .m 

. .El 
.23l 
.m: 
.m1 
.m: 

0.95 

184 



APPENDIX B 

TABLE B-12.- PRESSURE COEFFICIENTS FOR WING WITH 55' SWEEP, 

CL,des = 0.0, M = 3.0 

(a) (Y = -14.20' 

I dm 

Cp ~ at 2y/b of ; 
Ofl 0% 



186 

APPENDIX B 

TABLE B-12. - Continued 

(b) (Y = -lO.lOo 

Cp at 2y/b of ; 
0.80 

loa 
.. 

_ .  

0.95 



0.00 

APPENDIX B 

TABLE B-12.- Continued 

( c )  O! = -8.14’ 

Cp at Zy/b of; 
0.60 0.80 0.95 

187 



0.M 
.. . 

APPENDIX B 

TABLE B- 12. - Continued 

(d) CY = -6.15O 

Cp at 2y/b of; 
0.40 Ofl 0j5 

188 



0.00 

APPENDIX B 

TABLE B- 12. - Continued 

( e )  Q! = -4.15O 

Cp at 2y/b of; 
0% 

189 
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TABLE B- 12. - Continued 

(f) CY = -2.15' 

Cp at 2y/b of; 

h 

04 a95 

190 



0.00 

APPENDIX B 

TABLE B- 12. - Continued 

(g) LY = -0.15' 

Cp at 2y/b of; 
0.80 0,95 

191 



192 

L 

L 

... . ~~ .. .. . 

APPENDIX B 

TABLE B-12.- Continued 

(h) CY= 1.86' 
- .  . -. 

Cp at 2y/b of; 
0.40 

Lme 
-.. . 

0.60 

LolR 

035 
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TABLE B- 12. - Continued 

(i) a! = 3.86' 

c p  at 2yp of; 
aeo 

I 

193 
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TABLE B- 12. - Continued 

(j) a! = 5.85' 
. -. .. . .  . 

Cp at 2y/b of; 

1- 

1 - .  

194 
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TABLE B-12.- Continued 

(k) LY = 7.85' 
. - .  ~ .. . . 

Cp at 2y/b of ; 

4 

I 

1 
3 

3 
I 
I 

? 
7 
a 
Y 

195 
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k---- 
TABLE B-12.- Continued 

(1) Q, = 9.86O 
. . . 

Cp at 2y/b of; 
OB 

I 
lor 

om a95 



I 
I 

016 
'028 
,052 
SI91 
4Jo 
,150 
200 
*a 
alo 
,350 
400 
450 
.go 
.600 
.MO 
.a0 
-900 
-910 

-.lo% 
-.lo95 
-.m1 
-.lo96 
-.1108 
-0 1 1 3 3  

-.1108 
-.1108 
-408 
--1133 
- e 1 1 3 3  
-.1133 
-0111 
-.11fl 
-.1m 
-.1m 
-.1222 
-.1m 

APPENDIX B 

TABLE B-12.- Concluded 

0 1 2 2 2  

S108 
.1108 
-0% 
lo68 

e 1 1 3 1  

.1151 
011% 
1220 
.In1 
0 1258 
4% 

-1093 

(m) CY = 13.84' 

Cp at !y/b of ; 

'ppa 

.1151 
-1119 
01119 

e l 1 1 9  

.11w 

.11w 

,111: 
- si3 
.I%: 
0 1% 
- 1% 
.137[ 

Lm 

w 035 

1111 

197 



TABLE B-13. 

1 

APPENDIX B 

PRESSURE COEFFICIENTS FOR WING WITH 55' SWEEP, 

CL,des = 0.0, M = 3.5 

I 
I + 
I I boo 0.20 

uwi Lrm 

(a) a! = -14.40' 
.. 

Cp at 2y/b of ; 
0.60 

lom 

0.80 

LOM 

0.95 

h 

19 8 



APPENDIX B 

TABLE B-13.- Continued 

0.00 

upper 

.1830 

.1874 

.1904 

.1919 

-1919 

.1904 

.1m2 

.163 

.1919 

.1%1 

.llflE 

.lE 

.1(HE 

x/c 

.016 

.@a 
-052 
-011 

.loo 

.150 

-200 
-250 
-300 
-350 

.YO0 
-450 
-500 
-600 
-700 
-800 
3 0  
-30 

0.20 

- 

3 9 3  
.28Lt9 
-2692 

.Psi2 

.my 
2141 

.a15 

.1912 

.1XO 

.la2 

-1w 

.1175 

.lo13 

.0910 

-0792 

4” 

(b) 01 = -10.30’ 

Cp at 2y/b of: 
0.40 

Lowel x/c 

.055 
-100 

.146 

.190 

.80 

.a4 
-330 
.Jlq 
.q73 
372 
,672 

.I71 
-870 
.915 

0.60 

pper 

.892 

.E5 

.%2 

.ms 

.2595 

.a92 
-2358 

-2012 

.1929 

.111555 

.12655 

.113[ 

-101: 

Lwei 

0.80 
.- 

0.95 

194 

2116 
32 

450 
6110 

850 

199 
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0.40 

x/c upper 

I 
050 .m1 
012 -2419 
100 -2303 
1501 .m1 
200 .m1 
250 
300 .I775 
150 .191 

WO .I420 
30 .I198 

a0 -0962 
loo 4799 
#lo -0681 
XI0 
)Lfo -692 

__ 

TABLE B-13. - Continued 

h 

0.00 

( c )  (Y = -8.39O 

Cp at 2y/b of: 
0.60 

Lom 

0.80 0,95 

200 

c 
. ..... . . . - . . 



0.00 

APPENDIX B 

TABLE B- 13. - Continued 

(d) CY = -6.39O 

Cp at 2y/b of ; 
0.40 

Lam 
____ 

0.60 

u/c 
~ 

107 

160 

MB 
306 
w3 

503 
600 
700 
800 
900 

- 

0.80 0.95 

I 

201 
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TABLE B-13.- Continued 

(e) CY = -4.39O 

Cp at 2y/b of ; 
0.40 

Lowe 

0.60 

Lme 

0.80 

Lorre 

0% 

Lme 

L - 202 



0.00 

APPENDIX B 

TABLE B- 13. - Continued 

(f) = -2.39' 

Cp at 2y/b of : 
0.40 

Lwe 

055 
100 
146 

190 
PI0 
289 
330 

nr 
113 
i72 
32 
TI1 

fl0 
315 

0.60 0.80 0.95 

203 

.& 



APPENDIX B ' 

TABLE B- 13. - Continued 

0.40 

upper 

- 

.Dit;3 

.m3 

.m13 
-0680 
.moo 

.0326 

.Pi?? 
.0178 

.all5 

.am 
dl76 
,0250 

M#19 

(g)  a! = -0.110 

C p  at 2y/b of; 

Loll x/c 

,055 
flu0 
,146 

190 

240 
289 
330 
34 
473 
572 
612 
n i  

OM 0.80 0.95 

204 

L 



I 

, J 

0.95 

Lmer x/c upper Lorrw 

. l9Y 

.Pi6 .m9 
3 2  - .aPY 
.450 - -0068 
-610 - 4" 
.El0 -.m2 

APPENDIX B 

TABLE B- 13. - Continued 

(h) LY = 1.61' 

Cp at Zy/b of: 
1 0.00 

I 

205 
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TABLE B- 13. - Continued 

(i) CY = 3.61' 

Cp at 2y/b of ; 

rk 

10 
161 

MI 
301 

110: 
50: 
a01 
mi 
%I 

0.80 035 



i 1 0.00 

APPENDIX B 

TABLE B- 13. - Continued 

(j) a! = 5.61° 

Cp at 2y/b of ; 
0.40 0.60 0.95 

207 
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x/c 

029 
050 
072 
100 

150 

200 
250 
300 
350 
WO 
500 
a0 
MO 
100 
a0 
340 

-1 

0.40 

Upper Lom 

-.m9 
-.a16 
-.MO 
- a 7 5  
-4130 
-4871 

' 
-4630 
-.os19 
-.@it8 

- .mi8 

-.UT2 
-.0766 

-4796 
-.m2 
-.m2 

TABLE B-13. - Continued 

(k) (Y = 7.61O 
- 

055 
100 

196 

130 

r10 
289 

330 

399 
913 

32 

Y? 
n1 
no 
315 

Cp at 2y,h of : 

' I  vppaj l ~ m  

-4530 
-.CY85 
-.am 
-.wo 
-4630 
-.@Ipl't 

-.E3 

-.am 
-.me 
-.0763 
-.rl33 

-.ON0 
--0711 

016 

,028 
652 
071 
100 

150 
200 
250 

300 
350 
WO 
950 
90 
YO 
7M1 
100 
MO 
340 

-.a3 
--a72 
-.E3 

- a 7 5  
-.a75 
-.L830 
-.a30 
.-.&19 
-.@I9 

-.E63 
-4533 
-.0533 
-.E22 
-.El 

-.E81 
-." 
-4725 
-.ma 

0.80 0.95 
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016 

028 
052 
017 
100 
150 

200 
250 
300 
350 

Lfoo 
450 
500 
600 
100 
800 
900 
910 

TABLE B-13.- Continued 

-.E41 
- a 0 6 1 9  

-.m2 
-.a1 

-.of22 
-0337 

--E22 
-.@7 

--@2 
-.OM1 

-.OM1 

-43% 
-.0710 

-.@9 
-.mr 
-,0813 
--0813 
-.m 

0.00 

055 
100 
196 

190 

80 
284 
330 
374 
973 

572 

672 

m 
870 

915 

-.OB18 

-.E19 
-.of33 
-.HE 
-.@: 
-.cat 
-.mt 

-.#IT 
-.m 
-.m: 
-.m: 
-.m! 
-.On1 

. .  

(1) (Y = 9.61' 

Cp at 2y/b of: 
0.40 

h 

0.a 035 

I 

209 



APPENDIX B 

,016 -4723 
*028 -.on? 
,052 -.E63 
077 -.0798 
100 -.LE8 

150 -.E? 
200 -.m 
250 -.m2 
300 -.E? 
350 -.mi? 
Lfoo -.E? 
950 -.0872 
500 -.m2 
600 -.a31 
MO -.a31 
QO -.a31 
JOO -4% 
RO -.m1 

0.00 

.Pi 
L60 
072 

100 

150 

200 
EO 
300 
350 
Yo0 
500 
600 
no 
Boo 
900 
30 

-.m5 
-4813 

-4798 
-433 
- a 2 6  
-4" 

-.m 
-.m3 
-.m3 
-.m3 
-.@9 

-4% 
-.ma5 
-.m9 
-.mas 

TABLE B- 13. - Concluded 

(m) a! = 13.61° 

m 
,100 

196 

190 

290 

28y 

330 

379 

973 

512 

672 

771 

810 
915 

Cp at 2y/b of; 

-.m 
-.os1 

-.os1 

-.lE 
-.m 
-.LE 

-.m 

-.a3 
-.a 
-.m 
-.m 
-.m 
-467 

0.60 0.80 095 

h 

__ 
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TABLE B-14. - PRESSURE COEFFICIENTS FOR WING WITH 55' SWEEP, 

0.20 

rpper 

.W61 

.E2 

.323 

-3059 
.2928 

.?A7 

.ma 
,883 
2318 

-2170 

.?lo9 

.a38 

.1Y9 

.E76 

.151 1 

.136 
-1281 

.la6 

0.00 

LDWI lower 

(a) (Y = -13.90° 
. - .. - - . 

Cp at 2y/b of: 
0.40 0.80 

10w1 

0.95 

211 
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TABLE B-14. - Continued 

0.40 

Jpper 

2 3 1  
2381 

.a2 
,2456 
.m7 

.1W 

.1776 

.la9 
-1362 

.1113 

.0969 

.08L18 

.ML18 

212 

Low 

(b) CY = -9.94O 

J P P  

.230 
-2273 

2 2 9  
-21q1 

2108 

-2025 

.1M 

.16% 

.la0 

.1126 

. IO1 I 

.mi5 

I 

I 

-2825 
.ai10 

238 

.2183 

.B8 

.1W3 

.17T 

.tu3 

.!525 
-1393 

.l34 

.la5 

.1Z? 

.lo15 

-0867 
.0785 

-0702 

. E l 0  

Cp at ?y/b of: 

10 

16 

20 

301 

40: 

50: 
601 
701 
901 
Dl 

0.80 

JPF 

.2T 

.219 

-21E 

-1% 
-179 

.163 

. llt8 

.137 

.123 

LOR 

0.95 

Low 



0.00 0.40 

ppm 

2150 

I 1903 
,1755 

.1%8 

.1756 

.1511 

.11108 

.1z9 

.1w9 

.ON5 
-0680 

.E9 

.@I98 

Lower . o m  

0.20 

pper 

2130 
.1800 

.1936 

.1733 

.1@3 

.1V5 

.si26 

.1Y9 
.1196 

.lo81 

.lo15 

.0982 

-0916 

" 5  

.E20 

.0538 

.m55 

.w3 

LOwel  

APPENDIX €3 

TABLE B- 14. - Continued 

IC 

12Y 
EO 
376 
100 
150 
?OO 
30 
300 
350 

SO0 
150 
500 
550 
600 
700 
800 

900 

330 

(c) (Y = -7.940 

Cp at 2y/b of : 

upper 

.1238 

.1271 

.1271 

.13011 

.1304 

.1288 

.1701 

.1155 
.1106 

LE93 
.0908 

.ffiLt'i 

rlc 
..- 

355 
100 

1% 

190 
210 

289 
33c 
379 
17: 
57; 
67; 
nr 
'871 

'91: 

0.60 

,1no 
,1723 
I 1706 
,1657 

* 16211 
. E 7  

.1375 
-1011 
.m5 
.ffi96 
4597 

-m7 

0.95 

213 



0.20 

.I634 

.I271 
.lV6 
.1311 
.1311 
.1Z8 
-1113 
.I031 
.13916 

-0789 
-0735 
-0702 

-0653 
.0188 

LOR 

APPENDIX B 

TABLE B- 14. - Continued 

upper 

.1607 
.I1103 
.1311 
- 15113 
. l a 5  

.1195 

.lo79 

.0%7 

.0781 

.&E2 

.&Y3 
,0333 

M67 

(d) CY = -5.94' 

Cp at 2y/b of; 

L O H  

no 
115 

- 

0.60 

-016 
-011 

UP 

.12 
.12l 

-121 

.l? 

. IZ 
.11' 

-11: 
.lo; 
.@ 
.a3 

0.80 
- 

0.95 

UPP 

.11: 

.la 

.Kt 

.@I 

.E 

214 
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0.00 0.20 

.016 -1222 
428 -0908 
.052 .lo81 
a 0 1 1  .m6 
.too .ax6 
.150 .m7 
.XI0 - 0 8 3 Y  
.EO .OB 
.300 .Mi3 
5 0  -0538 
.YO0 .W88 
.%O -0% 
.a0 .(No6 
.a0 -035 
.wo -01% 
.Boo -0121 
.Yo0 -my 
,910 -0011 

TABLE B- 14. - Continued 

(e)  a! = -3.94O 

Cp at 2y/b of ; 
0.40 

_____ 

upper 
_____ 

.1212 

.to15 

.E49 

.1210 
-0912 

-0BY5 
.ox3 
-0663 
.051Y 
.m 
-0216 
.0111 

-0051 

_____ 

0.95 

215 
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.0858 

.NO 

.mi2 

.m9 

.@8 
-0528 
.oY% 
.NYS 
.m2 
.IXLy? 

-0197 
-0164 
-0131 
.an2 
.MI66 
.am 
4182 
.OM 

TABLE B-14. - Continued 

(f) (Y = -1.96' 

r Cp at 2y/b of : 

- 

w/c 

,029 
'050 
012 
100 
150 
200 
250 
300 
350 
YO0 
500 
600 

- 

mo 
800 
900 
30 

- 

0.40 0.60 0.80 
__ 

lorn 
__ 

035 

2 16 

I, 



0.40 

'ppa 

."I8 
-0312 
.02?9 
.M9 
.m 

-0216 
.0183 
-0116 
-0050 
-0Oy8 

,0131 
.@1Y 

.&xi3 

APPENDIX B 

TABLE B- 14. - Continued 

Lout 

(g) LY = 0.05' 

Cp at 2y/b of : 
0!20 

rpper 

-0529 
.OX3 
.Pi18 
4219 
.a33 
4230 
-0230 
.OM 
4 1  1 ! 
.M2 
.MI11 
.MI11 
,0050 
.01Y9 
.@15 
,0265 
.m 
-0397 

0.80 

-0320 
.02?0 
.OPO 

-0123 
-OW 
.#Yc 
-0106 
.om 
.018[ 

035 

217 



,016 .m 
.@8 -0116 

-0309 
d77 .0078 
'100 -0062 
150 .KNi 
200 .MI29 
m .m12 
300 -.m3 
350 - a 0 1 0 2  

YO0 -00135 

950 --0151 
500 -418Y 
m -.&so 
mo -.o300 
300 -.0333 
300 -.0382 
NO -.MIS 

APPENDIX B 

TABLE B- 14. - Continued 

(h) CY = 2.05O 

Cp at !y/b of ; 

Imn 

0.80 

Lm 

OA5 

h 



I 
0.00 

APPENDIX B 

0 

TABLE B-14. - Continued 

(i) 01 = 4.05O 

Cp at 2y/b of : 

h 

0.80 035 

219 



r/c 

IX29 
050 
072 
100 
150 
200 
250 
300 
350 
100 
500 
30 
700 
no 
fl 
NO 
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TABLE B- 14. - Continued 

UP 

-.01E 
-.a 
-.023 

-015 
-.Pi 

-.E 
-.m 
-.oLfll 
-.mi 
-.E21 
-." 
-.a561 

-.E11 

(j) (Y = 6.06' 

016 
028 
052 
077 
100 
150 
200 
250 
300 
350 
YO0 
150 
500 
30 
100 
loo 
no 
NO 

CD at Zdb of; 

-a0169 
-*"I 
-.0003 
-.om0 
-.0266 
--m 
-.m 
-.0316 
-.03Y9 
-.m 
-.m 
-.(y115 

-4'l31 
- a 1 2 3 8  
- 6 1 Y  
-.a916 
-.a563 
-.a563 

1 

0.40 

Lrm 

I I  

0.60 

Lmr 

. 

0.80 035 
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0.00 

Ir/c 

021 
050 
072 
100 
150 
200 
250 
300 
xi0 

500 
YO0 

600 
700 
800 
900 
310 
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TABLE B- 14. - Continued 

UPPR 

-4333 
-.OB 
-4339 
.my 
-.w 

- ."15 
-.ma 

-.ma 
-.M 

-.0611 
-.ma 
-.ma 

-.a915 

(k) 8.06' 

Cp at 2y/b of ; 
0.40 

Ima 

0.60 0.95 

221 



,016 -.w9 
@E - e 0 5 1 2  
'052 -.0201 
,077 --M 
'100 -.a98 
150 -.N98 
200 -.ma 
250 -.051'1 
300 -.ai30 
350 -.m 
YO0 -.@I7 
Y50 -.m 
500 -.E63 
600 -.a29 
Mo -4613 
WO -L613 
300 -4613 
RO -.a29 
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TABLE B- 14. - Continued 

(1) CY = 110.05O 

C p  at Zy/b of: 
I 

0.40 OiiO 

h 

0.95 

222 



0.00 

;k 

ZY 
050 
m6 
100 
150 
MO 
250 
300 
350 
400 
!SO 
500 
a 
600 
100 
800 
900 
910 
- .  

upper 

- -01% 

-.W6 
-.MI 
-.0512 
- .0512 
-.ti12 

-.IN3 
- -0% 

-0610 
-.0146 

-.w9 

0.20 

- .m9 
- .0612 
-4317 
- .os80 
- -0613 
- .(I596 

--%13 
- -0613 
- .062! 
- .om! 
-.062! 
- .OB16 
- .w 
-.0711 
- .w 
- .of36 
- .0662 
-.om 

APPENDIX B 

TABLE B-14. - Concluded 

(m) CY = 14.06' 

Cp at !y/b of ; 
0.60 

IP 
.- 

.ON' 

.ON' 

.a 

.ON' 

.ON' 

.m 

-019 
.m 
,087 
,087 
.089 
,087 

5 

I 
I 
? 

3 
1 
J 

E 
7 
E 
C 

u35 
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TABLE B-15.- PRESSURE COEFFICIENTS FOR WING WITH 55' SWEEP, 

CL,des = 0.0, M = 4.6 

(a) (Y = -13.20° 

x/c 

-a 
 EO 
,072 
.I00 
.150 
.a0 
-250 
-300 
.so 
.900 
.go 
.a0 
.IO0 
.mo 
.900 
.YO 

0.40 

upper bwt 

-3092 
-3lY 
-3051 
.%1 

.m 

-2913 
.m 
2153 
-1866 

-1620 

.11115 

.I251 

-1128 

Cp at ?y/b of ; 
0.20 

Jpper 

.m 
-3190 

.313 
-2888 
-2-725 
-2912 
-2333 

-2217 
2119 

-1972 

.I911 

.I850 
-138 
-1503 
-1320 
-1 198 

-165 
.lo35 

Lom 

-055 
.1w -3056 
-1116 -3015 
-190 -2333 

-240 -2830 

-289 "8 
3 0  -2616 

-379 
473 -2511 

-572 -391 
.a2 -1760 

-771 -1557 

.870 -11115 

.915 -133 

0.80 

Lor 

~ 

0.95 

Lor 



0.00 

oer 
050 -1452 
G76 
100 

1% -1472 
200 -1993 
250 -15311 

300 -1493 
350 -1’152 
Y O 0  

Y50 -1329 

500 -1329 

550 -1227 

600 -11211 

7110 
800 
900 
YO -07% 
_ _  - 

-1830 
-2013 
-1830 
.E39 
-1910 

.I126 
-1582 

-1’118 

-1213 

-0% 
-0802 
-0619 

-0516 
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TABLE B-15.- Continued 

T 

(b) CY = -9.21’ 

Cp at 2y/b of ; 
0.95 

225 



APPENDIX B 

TABLE B- 15. - Continued 

0.40 

x/c uppa - 1  
cnr 
050 -1503 

072 .193 
100 -11102 
150 -1608 
MO -11118 

rm 
3w .1% 

350 -1213 

100 .rm 
30 .am 
joo -0679 
Mo -0556 
a0 -0133 
UO 
RO -0351 

(c) CY = -7.210 

I 

Lont 

CD at !!y/b of ; 
0.80 0.95 

226 

I 



0.00 

IC  

E9 
150 
n6 
00 
50 
100 
50 
NO 
150 
100 
150 
a0 
50 
a0 
100 
100 
300 
30 
- .. 

U F P  

.0638 

-0638 
.OBI8 
.OB18 

-0838 
.OB18 

-0736 
.m 
.In; 
.m 

.m 
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TABLE B-15.- Continued 

(d) Q! = -5.22’ 

0.95 

227 



I 

x/c 

E5 
,100 
1116 
190 
RO 
2811 

330 
3-71 
973 
572 
72 
nl 
no 
115 

APPENDIX B 

0.60 

Upper Lom 

.m1 

. E l 7  

.m 
-05% 
,0575 
-05311 

-0617 
.m12 

-ON2 
-.m 
-.01111 
-.0162 

TABLE B-15. - Continued 

(e) a! = -3.22O 

Cp at Zy/b of; 
0.40 

Io0 
RO - -001: 

0.80 

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



0.00 

- 

055 
100 
146 
190 
RO 
289 
30 
nll 
973 
572 
672 
nl 
870 
915 

APPENDIX B 

TABLE B-15.- Continued 

-- 

.a? 

.I% 

.ox 

.m 

.m 

.@ 

.@ 

.I?$ 

-.aK 
-.m 
- -012 
- a 0 1 9  

(f) (Y = -1.220 

Cp at 2y/b of ; 
_.  

0.60 0.80 0.95 

229 
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TABLE B-15. - Continued 

(g) = -0.29' 

Cp at 2y/b of; 
0.80 

23 0 
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TABLE B- 15. - Continued 

(h) = 2.78’ 

CD at 2y/b of : 
0.60 035 

23 1 
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TABLE B-15.- Continued 

(i) (Y = 4.78' 

Cp at 2y/b of: 
0.40 

Lon 
I 

0.60 0.80 0.95 

Low 

a 
... 



0.00 

APPENDIX B 

TABLE B-15. - Continued 

(j) a! = 6.78O 

Cp at 2y/t1 of; 
0.60 

Lma 

0.80 035 

233 



I 

APPENDIX B 

TABLE B- 15. - Continued 

(k) = 8.78O 
- _ _  . -  - 

Cp at 2y/b of ; 
0,60 0.80 035 

23 4 



0.M) OJO 
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TABLE B- 15. - Continued 

(1) (Y = 10.79' 

Cp at ?y/b of ; 
- 

0.80 095 
- 

P 
- 

N7' 
0113 
0113 
051: 
017 

235 

I 



I 
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TABLE B-15.- Concluded 

(m) a! = 14.79O 

CD at 2y/b of: 
1 

0.40 

Lon 

0.60 

h 

0.80 

h 

035 

236 

k 
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