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SUMMARY 

” . The t e s t s   r e p o r t e d  herein were made f o r  the purpose of 
determining the high-speed load dfstr ibut ion on the wing of 
a 3/16-scale model of the Douglas XfB2D-1 airplane. Comparl- 

torsional-moment coet’f f c i e n t s  as obtained experfmentally and 
derived analytically, The r e s u l t s  show good co r re l a t ion  f o r  
the bending-noment coeff icientB b u t  considerable -agreement 
for the torsionel.-iuoment coef f ic ien ts ,  the measured moments 
being greater t h ~ n  %E. analytfcal moments. The ef fects  of 
Nach number on both the  bending-moment and torsional-moment 
coefficient6 were small. 

eons a re  made between the root bending-moment and sec t ion  

INTRODUCTION 

I n  order  to determine the spanwise loading at high speeds 
wlth landing f l a p s  deflected,  a s e r i e s  of teste of a 3/16 
scale  model of the Douglae XSB2D-I airplane was made i n  the 
h e 8  l6-foot high-apeed wind tunnel  at  the reaueat of the  
Bureau of Aeronautice, Navy Depatment, 

In order to compare the experimental r e s u l t s  with those 
that would be calculated according to current deaign specif i- 
cations,  the spanwise load d i s t r i b u t i o n  was calculated by the 
method of reference 1. 
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MODEL AND &€'PAFLATUS 

n three-view  drawfng of the  airplane is g i v e n   i n  f igure 1. 
The wing of   the model was equipped with p la in   f lap8   having  a 
chord of 0.21 time8 t h e  wing  chord. The geometry of t h e  flaps 
i s  g i v e n   i n   f i g u r e  2. Pressure o r i f i c e s  were provided a t  seven 
spanwise  s ta t ions as shown i n  f igurc 3 .  At each o f  these  
s t a t i o n s   t h e r e  were 45 or i f ices   spaced  at  i n t e r v a l s  of 5 
percent  of the chord except on the forward  10 percent  where 
the   spacing was c lose r .  

The model was mounted on the th ree - s t ru t  support system 
shown in f igu re  4. The front struts were 5 percent  thick; the 
rear s t r u t  was 7 percent thick. 

.~ '~: .xss  were  meaaured by  automatic balancing s c a l e s .  The 
prss3uree were  measured  on multiple-tube nanometers, the data 
beiaE rscorded phgtogrgphical ly .   Tests  were made with the 
Slaps def i ec t ed  0 10 , and 40'. The Kach number range of 
the t e s t s  was 0.2& t o  0.77g. 

COEFFICIENTS A D  SYIBOZS 

The fol lowing standard N A G  c o e f f i c i e n t s  and symbols are  
used in th i s  report: 

CL l f f t  c o e f f i c i e n t  (L/qS) 

CN normal-force  coefficient (N/qS! 

CZ s e c t i o n  l i f t  coefficient ( Z / q c )  

cn sect ion  normal-force  coeff ic ient   (n/qc)  

Cm s e c t i o n  pitching-moment coeff ic ient   (m/qcz)  

L l i f t ,  pounds 

M normal force,  pounds 

Z s e c t i o n  lift, pounds per f o o t  

n s e c t i o n  normal. fo rce ,  pounas p e r   f o o t  

m s e c t i o n   p i t c h i n g  moment, foot-pounds  per f o o t  

S wing area, square f e e t  

q dynamic preaswre, pounds per a q w e  foot 
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C section chord, f ee t  

a, uncorrected angle of attack, degrees 
U angle of attack, degrees 

X distance a long  chord from leading  edge, feet 

Y -  spanwise dietance from cerztcr of model, feet 

M Mach number 

P pressure coef f i c l e n t  fP2i-P ) 
p1 . l o c a l  static pressure, pounds per aquare f o o t  

P free-stream s t a t i c  pressure, pomds per  square f o o t  

I n  addi t ion t o  the etendard MACA c c e f f i c i e n t s  and symbola the 
following are used: 

CBN root bending-moment coefficient (BM/abaCs) 

BM root bending moment (ssb/2c, cy dy), foot-pounds 
0 

cs root chord, f e e t  

C T M  r o o t  torsional-moment c o e f f i c i e n t  (TM/Gb 1 
TM r o o t  t o r s f o n a l  moment q b %  c, dy), foot-pounds 

E mean aerodynamic chord, f e e t  

The l L f t  coeff ic ients  ueed in this report a re  those for 
the standard model less tail as shown i n  figure 4. 

The data were corrected f o r  turmel-wall offeots  by the 
method of reference 2. Corrections were also made t o  account 
for the constriction and the upflow of the air etrem. 

Typical chordwiee pressure d i s t r ibu t ions  whlch show the 
effects  of angle of attack, Mach number, and l a n d l n p f l a p  
deflection are shown i n  f igures  5, 6 ,  and 7, respect ively.  

The section normal-force and pitching-moment coeff icier 3 
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were  obtained by  i n t e g r a t i o n  of t h e   p r e s s u r e   d i s t r i b u t i o n s .  
The axis for   the   p i tch ing-momnt   coef f ic ien t  at  each s t a t i o n  
i s  a l i n e  normal t o  t h e   c e n t e r   l i n e  o f  t h e  model and pass ing  
through  the  quarter-chord  point of the H.A.C. It s h o u l d  be 
noted that no cons idera t ion  was taken of  the  chordwise component 
of  t he   p re s su re   coe f f i c i en t   i n  ob ta in ing  the  pitching-moment 
c o e f f i c i e n t .  These c o e f f i c i e n t s  were t h e n   p l o t t e d   a g a i n s t   t h e  
model lift c o e f f i c i e n t   e x i s t l n g  when t h e  Uta were taken as 
found i n   f i g u r e  $. Figures  9 t o  15 show the v a r i a t i o n s  at 
each p r e s s u r e   s t a t i o n  of the  sect ion  normal-force  coeff ic ient  
wi th  model l i f t  c o e f f i c i e n t ,  and f i gu res  16 t o  22 show the  
va r i a t ions   o f   s ec t ion  pftching-moment c o e f f i c i e n t  with model 
l ift c o e f f i c i e n t .  

The proauct of  the sect ion  normal-force  coeff ic ient  t imos  
the sect ion  chord is  an index of the  section  normal-force 
load ing  and so  i n  order  t o  present   the   spanwise   var ia t ions  of  
t h i s  loading  the  product Cc, was p l o t t e d  agalnst span.  Figures 
23, 24, and 25 show Zhese v a r i a t i o n s  for the   th ree   f lap   def lec-  
t i o n s   t e s t e d .   I n t e g r a t i o n   o f   t h e s e  plots yielded the t o t a l  
normal-force  coefficients and the  corresponding r o o t  bcniiing- 
moment c o e f f i c i e n t s  which are  p l o t t e d   a g a i n s t  l f f t  c o e f f i c i e n t  
i n  f fgures  26 and 27 , r e spec t ive ly .  

I n  a similar manner the  product of the   sec t ion   p i tch ing-  
moment coef f ic ien t   t imes  the square o f  the sect ion  chord 
(cat,) is an index of  the  torsfonal-moment  loading. From 
i n t e g r a t i o n  of spanwise p l o t s  of this quan t i ty   t he   roo t  
toreional-moment  coefficients were obtaimd.  They a r e   p l o t t e d  
aga ins t  l i f t  c o e f f i c i e n t  i n  f i g u r e  28. 

Figures  29 ,  30, an& 31 present  comparisons of tho experi-  
mental and a n a l y t i c a l   v a l g e s  o f  root bending-moment c o e f f i c i e n t  
f o r  f l a p   d e f l e c t i o n s  of 0 , loo,  and 40°, r e spec t ive ly .  

Figures  32, 33, e.nd 34 show a similar conper is on f o r   t h e  
s e c t i o n  pitckfng-moment  coeff  icient . 

Figures 35 ,  36, and 37 present  some typical   spanwise 
normal-force  dis t r ibut ions showing e f f e c t s  of i&ch number 
a n d   f l a p   d e f l e c t i o n ,  and a comparison of  experimentel  and 
ana ly t ica l  r e   s u l t  6. 

AKALYT IC& CALCLEATIONB 

Calcu la t ions  were mde by the method of r e f e rence  3 of  t h e  
chordwise pressure d i s t r i b u t i o n  at s t a t i o n  3-40 for t h e   t h r e e  
f l a p   d e f l e c t i o n s   t e s t e d .   S t a t i o n  140 was chosen  since i t  wa8 
on the  outboard panel  of the wing  where the s e c t i o n s   a r e  



standard NACA sections f o r  which necessary  basic characterfs- 
t i c s  a re  known. Also this posLtion w a s  felt t o  be the best 
compromise t o  avoid flow effects due t o  dihedral r e v e r e d ,  
support e t r u t s ,  and wing tips.  

Calculations were a l s o  made of the spanwise normal-f orce 
distribution for the three flap deflections by the method of 
reference 1. I n  order t o  use this method it ie necessary t o  
know, among o t h e r  things, the profile-drag coeff ic ient  and 
the angle of zero l i f t  of the w i n g ,  The prof  fle-drag 
coeff ic ients  with flaps deflected were obtained by adding 
increments of coefficients  taken from figure 66 of reference 
4 t o  the value of  the prof ile-drag coeff ic ient  o f  the w f n g  
with flaps neutral. The  angle of attack f o r  zero lfft was 
obtained from the force data for Mach number of 0.296 by  
extrapolating the curves of' f igure  g t o  zero lift coefficient.  

The spanwise. load distributions Bo obtained were inte- 
grated t o  obtain the w i n g  normal-force coeff ic ient  and the 
corresponding r o o t  bending-moment coefficient.  

No calculat ion was made of the analyt ical  root tor6ione.l- 
moment coeff ic ient   s ince it would involve calculat ing the 
chordwise  pressure dfstribution at each s ta t ion ,  and it was 
f e l t  that the comparLson of the analytical and experimental 
charac te r i s t ics  a% one s t a t ion  indicates what can be expected 
for the e n t i r e  wing. 

DISCUSSION 

Wind-Tunnel Data- 

There a re  no unusual effects  of angle of attack upon the 
pressure  distribution. (See f i g .  5. However, it should be 
noted that, contrary to w h a t  1s considered normal, the l o c a l  
pressure coefficrents over the forward 10 percent of the 
w i n g  decrease as the Mach  number inoreases. Data not pre- 
sented herefn f o r  the  other pressure s ta t ions  show the same 
tendency in verying degrees. . 

Figure 23 shows that w i t h  the f laps neutral ,  separation 
and l o s ~  of lPft at the point of afhedral reversal begins t o  
OCCUT at about 0.6 Mach number f o r  EL l i f t  coef f ic ien t  of O.$, 
the   largest  f o r  which data are prcseatad, When the Mach 
number 1s Increased t o  0.73, thLe phenomenon ie seen to occur 
throughout the range of l i f t  coeff ic ients   tes ted.  However, 
a6 the Mach number is  fur ther   increased to 0.778 the looal 
lift losses extend over the adjacent portions of t he  w i n g  
as evidenoed by the flattening of the load d l s t r lbu t lon  
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curves f o r  constant  l i f t  coe f f i c i en t s .   (See  figs. 2 j ( f  1 and 
2 3 ( g ) , )  This e f f e c t  i s  probably due t o  t he  shock occurr ing 
on the  adjacent   port ions of the wing. 

If t h e  flaps a r e   d e f l e c t e d  10' o r  40' t h e   p a t t e r n  of 
event8 i s  similar t o  that previously  descr ibed  except  that at; 
t h e  maximum Hach number of   the   t es t s  there i s  no spreading of  
the  local L i f t  l o s s e s ,  

The fo l lowing   tab le  summarizes the r e s u l t s :  

Mach number a t  which 
sepa ra t ion  i s  f i r s t  
noted a t  CL = 0-g 

Mach number a t  which 
sepa ra t ion  is noted Flap 

Deflect ion f o r  a l l  p o s i t i v e  
CLr s t e s t e d  F 

O0 0,591 

6s5 1 loo 591 
0.73  I 

1 
40° .638 f 77.g i 

I I f 0 
Figure 28 ind ica t e s  that the  root   tors ional-moment   coeff ic ient  

remains   p rac t ica l ly   cons tan t  f o r  a11 p o s i t i v e  l i f t  c o e f f i c i e n t s  
up t o  0.8. This is  e s p e c i a l l y   t r u e  2.t Mach numbers lese   t 'mn 
0.6g5. It i s  t o  be noted aleo that t h e   c o e f f i c i e n t s  for each 
f l ap  deflection  remain  approximately  constant f o r  a l l  t h e   t e s t  
Mach numbers. 

Comparison of Experimental and Analytical Resul tg  

The comparisons g i v e n   i n   f i g u r e s  29, 30, and 31 show that 
the   calculated  and  experimental  r o o t  bending-moment c o e f f i c i e n t s  
ere i n  good agreement and i n  some cases i n   p r a c t i c a l l y   e x a c t  
agreement. 

Figures 32, 33, and 34 show that the   exper imenta l   acc t ion  
pitching-moment c o e f f i c i e n t s   a r e  more negative t h n  t h e  
analytical va lues .  T h a t  is, the anp. lyt ical  method  under- 
e s t ima tes   t he  loads. It w i l l  be  seen thot the  amount of  error 
is approximately constant a t  each h c h  nunber and  tend6 t o  
increase  with Mach number. Also, the   percentage  error   based 
on   t he   ana ly t i ca l   va lueo i s   g rea t e s t  f o r  the  condi t ion of fkaps 
n e u t r e l  or d e f l e c t e d  40 and l e a s t  with f lapB  def lec ted  10 
For example, with n e u t r a l   f l a p s   t h e  error varies f r o m  30 percent  
at  0.296 Mach number t o  LOO percent  at  O.77g Mach number, Also,  



at 0.296 Mach number the error is 30 percBnt with n e u t r a l  
flaps, 19 percer,t with glaps deflected 10 , and 30 percent . with flaps deflected 40 . 

It has been seen t h t  the dlkedrel reversal of  the wing 
a f f e c t s  the spawise normal-force distribution. Therefore, 
the r e s u l t s  of these t e s t s  should be conaidered a?pl icable  
m l y  to similar wings. 

The c o r r e l a t i o n  between experiEental and a n a l y t i c a l  
varj.ct;ion of root bending-moment c o e f f i c i e n t  w i t h  w l n g  
rnrml-f orce coeff i c i a n t  fB good. 

Th2  r o o t  torsLonel-moment coeff ic ient  for each f lap 
&f lec t ion  remains epproximately constant  throughout the 
lift-coefficient and Yach number range of the t e s t s .  

a 
The experiEental value of the s e c t i o n  pitching-moment 

c o e f f i c i e n t  was in all casea grea te r  then the analy t ice l  
va lue ,  The d i s c r e p m c y  varied f rom 20 t o  100 percen t  of the 
analytfcal  v a l u e .  

Robert X. Barnes, 
a r o n a u t  ical Engineer 

7 

Donald H, Wood, 
Aeronaut ica l  Engineer 
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Figure 1.- Three-view  drawing of the Douglas XSB2D-1 air- 
plane 

Figure 2.- Geometry of t h e  landing flaps on the X B 2 D - 1  
mode l . 

Figure 3" Wing geometry and p r e s s u r e  o r i f i ce  s t a t i o n s  for 

Figure 4.- The XSI32D-1 nodel mounted Ln the 16-foot wind tunrlsl, 

t he  XSB2D-1 model. 

For t h e s e   t e s t s  the p r o p e l l e r  wag rep laced  by a &umg 
spinner  . 

Figure 5.- Ef fec t a  of mgle of' a t t auk  on the  chordwise pressure 
d i s t r i b u t i o n  at  station 140.000 OE the  wing of the XsB2D-1 
model. Flaps n e u t r a l ,  M = 0,494. 

d i s t r i b u t i o n  at s t a t i o n  140.008 on the wing of the  XSB2D-1 
model. F l aps  neutral; a = 0.2 

Figure 7.- E f f e c t s  of flap d e f l e c t i o n  on t h e  chordwise I 
p r e s s u r e   d i s t r i b u t i o n  at  e t a t i a n  Lb.000 on t h e  w i n g  of I 
the XSB2D-1 model. M = 0 -494; aU = 0' 

a t t a c k  at s eve rd  Yach numbers. XEB2D-1 model; t a i l  off. 
(a) M = 0.296, OmQ4, 0.591, E M .  0.638. 

Figure 6.- Effec t a  o f  Mach number on the chordwlse p r e s s u r e  

, 

i 
1 

Figure 8.-  Var ia t ion  of the l k f t  c o e f f i c i e n t  with angle  of 

Figure $.- Concluded. (b) M = 0.6g5, 0,73, and Om77S. 
Figure 9.- Var i a t ion  of the  section n o r m l - f o r c e   c o e f f i c i e n t  

a t  s t a t i o n  40.102 with t e f l - o f f  lift c o e f f i c i e n t .  XSB2D-1 
model. (a) N = 0.296, 0.$94, 0.591. 

Figure 10.- Var i s t ion  of t h e   s e c t i o n  normal-force c o e f f i c i e n t  
a t  station 77.500 w f t h  teil-off llft c o e f f f c f e n t .  XSB2D-L 
model. (a) X = 0.296, 0.494, end 0.591. 

Figure 10.- Concluded, (b) M = 0.63& 0.685, 0.73, a d  
0.77g. 

Figure 11.- V a r i a t i e n  ;of the a e c t i o n  normal-force c o e f f i c i e n t  
0 at s t a t i o n  110.000 with tail-off lift c o e f r i c l e n t ,  XSB2D-1 

model. ( a )  M = 0.296, 0,494, and 0.591, 



Figure 11.- Concluded. (b) ivl = .%63& 0.685, 0.73, and C.7723. 

Figure 12.- V a r i a t i o n  of t he   s ec t ion   co r ra l - fo rce   coe f f i c i en t  
at s t a t i o n  140.0W with tail-off lift c o e f f i c i e n t .  XSB2D-1 
model. (a) H = 0.296, 0,494, and 0.591. 

Figure 12.- Concluded, (b) i\Q = 0.63s ,  0.685, 0.73 and 0.77g. 

Figure 13 . -  Variation of t h e  sec t ion  nornE.l-farce c o e f f i c i e n t  
A t  s t a t i o n  170,334 with t a i l - 3 f f  lift c o e f f i c i e n t .  X3B2D-1 
model. < a )  14 = (2,296, 0,494, and 0,591. 

Figure 13.-  Conoluded. (b) M = 0 , 6 3 8 ,  0.6$5, 0.73, and  0.77g* 

Figure  14.- V a r i a t i o n  of  the e e c t i a n  normcil-f'orce c o e f f i c i e n t  
at  station 219.0(33 with t a i l - o f f  lift coe f f f c fon t  I X32D-1 
model, (a) K = 0,296,  0.494, md 0.591. 

Figure 14.- Continued. (b) M = 0 . 6 3 g ,  G.6t35, and C . 7 3 .  
Figure 14.- Concluded. ( c )  14 = 0 , 7 7 6 .  

Figure 15.- Varia t ion  of' the section normal-force  coefficient 
at  tati ion 266.334 with tail-cff  lltt c o e f f i c i e n t .  X3B2D-1 r :  

model. ( a )  M = 0.296, 0.494, 0.591, and 0.63g:. 

Figure 15.- Concluded.. ( b )  pli = o .6~ ;5 ,  0,730, and 0.77g. 

Figure 16.- Variation of s e c t i o n  pitching-moment c o e f f i c i e n t  
a t  s te t ipn  40.102' with ta i l -ofr  li$'t c o e f f i c i e n t .  XSEj2D-1 
model; moient axis at 25.75 perccnt chord, (a) ~ 14 = 0,296, 
0.494, 0.591, 0 . 6 3 S ,  End 0.685. 

Figure 16.- Concluded.' (b) M = 0.73, 'end 0.77g.  ' 

'Figure 1.7.- Vari,e. t ion of the s e c t i a z  piZching-moment coef f ic ie f l t  
at s t a t i o n  77.500 with tai l-off Uf'c coefficient. XS52D-1 
model; mornsnt axie  at 25.4 percent chord, (a) 14 = 0,256, 
0.494, 0.591, 0. .638,  and 0.6s5. 

Figure 17.- Concluded, (lo) 14 = 0.73, and 0.778. ' 

F.igure 18,- Varie.tion of the s e c t i o n  pitcl.ling-mo!zent c a e f f i -  
c f e n t  a t  s t a t i o n  110 .OCKl  w i t h  t c i l - o f f  l i f t  c o e f f i c i e n t ,  
XSB2D-1 model' rnormnt axis at 25.1 p e r c e n t  chord. (a) 
M = 0.296, 0.494, 0.591, 0.636, and. 0.6eg. .. 

Figure 18.- Concluded, (b) 24 = 0.73, and C.77g. * 



Figure 19.- Var ie t ion  of t h e   s e c t i o n  pitching-moment  coeffi- 
c i e n t  at s t a t i o n  140,000 with t a i l - o f f  lift c o e f f i c i e n t .  
XSB2D-1 model; rnon;ent axis a t  24.7 percent  chord, 
(a) 14 = 0.296, 0.494, 0.591, 0.638, and 0 . 6 ~ 5 .  

Figure 20.- Var i a t ion  of the s e c t i o n  pitching-moment coeff'3.- 
e i e n t  a t  s t a t i o n  170.334 with tail-off l i f t  c o e f f i c i e n t .  
XSB2D-1 model; moment axis at 24.3 percent chord. 
(e-) M = 0.296, 0.494, 0.591, 0.63t3, and 0.685. 

Flgure 20.- Concluded. (b! X = 0.73 and 0.77t3. 

Figure 21,- Variatlon of  the eectioa 2ftching-moment coeffi- 
c i e n t  .et s t a t i o n  219.093 with t a l l - o f f  lift coeff icLent .  
XSB2D-I model; noaent axis at 23.5 percent  chord.  

c i e n t  a t  s t a t i o n  266.334 with tail-off lift c o e f f i c i e n t  . 
XSB2D-1 mdel;  moment axis at 22.5  percent chord.  

Figure 22.- V m i a t i o n  o f  the s e c t i o n  pitching-moment coeffl-  

e '.I 

Figure 23.- Spanwise v a r i a t i o n  of  the normal  force  on the 
wing of the XS32D-l inodel wfth lm-dfng f l aps   neu t rd . .  
( E L )  14 = 0.296. 

Figure 23.- Continued. (b) I4 = 0.494. 

Figure 23,- Gontinued. (e) 14 = 0.591. 
Figure 23.- Cbntinued. (a) I4 = 0.636. 

Figure 23.- Continued. (e  ) 14 = 0.685. 

Figure 23.- Continued, (f) 14; = 0.73. 
Figure 23.- Concluded. (E) 1-f = 0.77s. 

Figure 24.- Spanwise v e r i a t i a n  of the normal fo rce  on the wing 
af t he  XSBZD-1 model with Innding flaps d e f l e c t e d  LOo. 
(a) M = 0.296. 

Figure 24.- Contfnucd. (b) iAI = 0.494. 

Figure 24.- Continued. (c) M = O.59l. 

Figure 24.- Continued. (dl 24 = 0.638. 



Figure 24.- Concluded. (g) ii = 0.77G. 

Figure 25.- Spanwise v e r i a t i o n  of tke  aorral fo rce  on  the ?;ring 
of  the  XSB2D-I model with lending I"lnpa de f l ec t ed  43'. 
( e )  14 = 0.296,  



Figure 31.- Comparison cf t h e   v a r i a t i o n  of r o o t  bending- 
moment c o e f f i c i e n t  with norad- force  coeff Fctent  as 
deterrniced  experiaental ly  and by methgd 05 re ference  1. 
XSB2D-I model; l anding  Pleps d e f l e c t e d  40’ . 
(a) K = 0.296, 0.494, 0,591, m-d 0.633. 

Figure 31.- Concluded. (b) 3: = 0.665, 0.73, a d  0.77s. 

Figure 32.- Comparison 3f the vmie- t ion  Qf sect iGn pitching- 
moment c o e f f i c i e n t  with sect ion  normal-force  cceff   ic ient  
with landing f l a p s  n e u t r a l  a8 CieterEIned e x p e r i z e n t d l y  
and b y  the  methcd -9 re ference  3 .  XSB2D-1 model; 
s t a t i o n  140; rcoaent axis 24.7 percent   chcrd ,  

Figure 33.- Comparison of the v e r i c t i o n  of s ec t ion   p i t ch ing -  
mriient c o e f f i c i e n t  with sect ion  ncrglal-force  coeff ic ient  
f o r  c l anding  flap d e f l e c t i o n  of  10” BB d e t e r ~ n e d  
experimentally  end by the method o f  r e fe rence  3. 
XSB2D-1 model; e te - t ion  140. rnonent axfs 24.7 percent  
chord, (a) K = 0.296, 0.494, 0.591, and 0-63s.  

Figure 33.- Concluded. (b) M = 0.685, 0.73, and 0.776. 

Figure 34.- Comparison of t he   ve r i r , t i on  of s ec t ion   p i t ch ing& 
moment c o e f f i c i e n t  with sect ion  n9ripl-f   orce  coef  f l c i e n t  
f o r  E landing f lap  d e f l e c t i o n  of 40 as detern ined  
exper fnentc l lg   end  by the method Qf re ference  3 .  
XSB2D-1; station 140. nonent Elxis 24.7 percen t  chord. 
(a) 14 = 0,296, 0.494, 0.591, nad 0.638. 

Figure 34.- Concluded. (b) M = 0.655, 0.73, and 0.778. 

Figure 35.- Effects  gf Mach number oa the spanwise norml -  
force d i s t r i b u t i o n  on the XSB2D-1 nodel. Fle-ps n e u t r a l ;  
CL = 0.4, 

Figure 36.- Compmison of spanwise  normal-force d i s t r i b u t i o n  
8.8 d e t e r a i n e d   e x p e r f r ; l e n t a y  cad by m t h d  o f  re ference  1 
f o r  the XsS2D-1 model. 14 = 0.296. (a) Landing flaps 
neu t r a l .  

Figure 36.-  Continued, (b) LF-nding fie-ps d e f l e c t e d  10 . 
Figure 36.- Concluded. (c) Landing flaps d e f l e c t e d  bo0. 
Figure 37.- T y p i c a l   e f f e c t s  of lending-flap d e f l e c t i o n  on 

0 

a the spanwise   norml- force   d fs t r ibu t lon  on the XSB2D-I  
model. M = 0.296; CL = 0.4, 
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Figure  4.- The XSB2D-I KodeI mounted in the 16-foot 
wind tunnel.  For these t e a t s  the propel le r  was 
replaced by a dunmy splnner. 
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m (dl M = 0.296 
FIGURE 23.- SPANWISE VARIATION OF THE NORMAL FORCE ON THE WING 

OF THE XSB2D-I MODEL WITH LANDING FLAPS NEUTRAL. 
NATDNAL ADVISORY COMMITTEE FOR AERONAUTICS ' 



X 3 A  R!,! No. A ' I A W  

Cb) M -0.494 
FIGURE 23.- CONTINUED 

N A T W  ADVISORY COMMITTEE FOR AERONAUTICS 
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( g l  M t0.778 
FIGURE 23. CONCLUDED 

NATIONAL AOVlSORY COMMITTEE FOR AERONAUTICS 



NACA RM No. 97A30 

(a) M 10.296 
FIGURE 24. - SPANWISE VARIATION OF THE NORMAL FORCE ON THE WING OF 

THE xsB2D-I MOaEL WITH LANDING FLAPS DEFLECTED 10.. . 
NATIONAL AOVlSORY CO”ITTEC FOR AERONAUTICS 
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NACA RM 30, -47A30 





(e> M=0.685 
' FIGURE 24.- CONTINUED N A m L  ADVISORY COMMITTEE FOR AERONAUTICS 
. .  
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C d  M = 0.778 



(a1 M =0.296 
FIGURE 25. -SPANWISE VARIATION OF THE NORMAL FORCE ON THE WING OF 

THE XSB2D-I MODEL WITH LANDING FLAPS DEFLECTED 40'. 
N A T W t  ADWSORY COMMITTEE FOR AERONAUTICS 



( bl M 4.494 
FIGURE 25. - CONTIYUED 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



(c) M = 0.591 
FIGURE 25. - CONTINUED 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



(dl M,=O. 638 
FIGURE 25. - CONTINUED 

NATIONAL ADWSORY COMMITTEE FOR AERONAUTlCS 



le )  M -0.685 
FIGURE 25. - CONTINUED 

NATDNAL ADVISORY COMMfTTEE FOR AERONAUTIC S 



Cf 1 M k0.73 
F~GURE 25. - CONTINUED 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



( g )  M=0.778 
FIGURE 25. - CONCLUDED 

NATIONAL ADVISORY COMMITTEE FC-R AERONAu I ICs 
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a FIGURE 35,- EFFECTS OF MACH NUMBER ON THE SPANWISE NORMAL- 
FORCE DISTRIBUTION ON THE XS62D-I MODEL. FLAPS NEUTRAL; 
C t" 0.4 I 

NATIONAL ADVISORY COMMITTEE FOFZ AERUNAUTiCS 
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a (a) LANDING FLAPS NEUTRAL 
FIGURE 36. - COMF~ARISON OF SPANWISE NORMAL- FORCE DISTRIBUTION AS 

DETERMINED EXPERIMENTALLY AND BY METHOD OF REFERENCE f. FOR THE 
XSB2D-I MODEL. Mz0.296 
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( c )  LANDING FLAPS DELECTED 40. 
FIGURE 36. - CONCLUDED 

I 

NP-X:.".'. 4DViSORY CCMMITTEE Fsici AERONAUI ICs 



FIGURE 37. -TYPICAL EFFECTS OF LANDING-FLAP DEFLECTION ON THE SPAN- 
WISE NORMAL-FORCE DISTRIBUTION ON THE XSBZD-/ MODEL. M4.296: 
CLz0.4 I 
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