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SUMMARY 

A wind-tunnel nvestigation has been  conducted a t  8 Reynolds 
number of 6.8 x 10 2 and at a Mach  nurnber of 0.14 t o  de t embe   t he  
longi tudinal   s tabi l i ty   character ie t ics  of an airplane  configuration 
with a 420 sweptback WFng and hor izonta l   t a i l .  . The wing had an 
aspect  ratio of 4.01, a taper   ra t io  of. 0.625, and IUCA 641-112 a i r f o i l  
sections. The effects  of  the  vertical   posit ione of the fuselage and 
hor i zon ta l   t a i l  with respect t o  the wfng were dete-ed for several  
cambinations of high-lift and stall-control  devices. The charac- 
t e r i s t i c s  in the presence of a s h u l a t e d  ground were also determined. 

For lift coefficients a t  which wing s t a l l l n g   o c c m e d ,   t h e   t a i l  
positions on or  below the wing-chord plane exbentled provided the 
most s tab i l i ty ;  *ereas f o r  Uft  coefficients below the &all, the 
grea tes t   s tab i l i ty  was obtained with the highest ta.il p e i t i o n s .  

The t a i l  did not  appreciably a l t e r  the direction of the flnal 
break In the pitching-moment curve of the model in the  stalling range, 
except t h a t  In most cases when the t a i l  was located near or  below the 
wing-chord plane extended, t he   t a i l   c awed  an unetable  break t o  became 
s tab le-   Ta i l   pos i t ions   a t  moderate heights,  approxlmtely 0.15 semi- 
span to 0 -25 semiepan above the chord plane extended, often resulted 
in the  least   desirable pitching-moment characterist ics of the   ver t ica l  
bositions investigated. 

The e f fec t  of the leading-edge stall-control  devices was to 
delay o r  e 7 . - 1 t e  t h e   t i p  stall and thus came  the final break of 
the pitching-mament  curve to  be in  a stable  direction. The ap$Lcation 
of fences on the upper surface of the w3ng tended t o  eliminate the 
small region of fnstabilitg  precedwg ma- Uft. 

The effect  of  t h e   t a i l  on the pitching-moment characteristicB 
was not altered  appreciably by the  re la t ive wlng-fuselage height- 

The t e s t s  of the model in the presence of a sfmulatea ground 
(graund board) showed a reduction in the r a t e  of change of effective 
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downwash angle with angle of attack  for  angles of attack up to  those 
a t  which wing s t a l l i ng  occurred. The neutral  point8 were ahifted 
rearward  with  increasing  angle of a t tack-  In the range in which King 
s t a l l i ng  occurred, no appreciable ground effect  was discernibls. The 
effects  of t he   t a i l   ve r t i ca l   pos i t i on  and the  leading-edge flaps in 
the  presence of the ground board were, i n  general, sFmilar t o  thoee 
without  the ground board. 

Unpublished results of previous  investigations of a 42' sweptback 
wing-fwelage cambfnation have shown the  longitudinal  stabil i ty in the 
region of maximum l i f t  t o  be dependent upon the stal l ing  pat tern of 
the wing, with wing-tip s t a l l  giving  an  unstable  break in  the  pitching- 
moment curve- The basic wlng-fuselage combination exhibited  unstable 
characterist ics in the maxbmn-llft r e e o n  which were,  however, 
generally moderated o r  relieved by the use of adequate stall-control 
devices.  Since the downtrash field behind the wlng would be affected 
appreciably by these  devices, it was deemed necessary t o  determine 
the  characterist ics of the model with a sweptback horizontal t a i l  
located  at   several   vertical   posit ions.  

The investigation  reported herein shows the  effects  on the 
longitudinal  stabil i ty of' vertical   poeit ion of the wing with  respect 
to  the  fuselage and of the t a i l  t o  the wing f o r  numerous flq configu- 
rations.  The f l a p  canfigurations  Include  partial-span  split f k p s  i n  
conJunction  with  leading-edge  flaps,  leading-edge  slats, and fences 
on the upper eurface of tihe wing. The influence.of a ground board on 
the longitudinal  stabil i ty  characterist ics of the model is also sham 
f o r  a few configurations. The investigat on was conducted a t  a 
Reynold8 number of approximately 6 -8 X 10 8 and a t  a Mach  number of 
about 0 -14 i n   t he  Langley 19-foot  pressure  tuzlnel. 
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Lift coefficient (L/qS) 

pi tching-mament coefficient (M/qSa 

l i f t ,  pounds 

pitching mament about  quarter-chord  point of  mean 
aerodynamic chord, f 00% -pounds 

free-stream m c  pressure ( p v )  1 2  
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wing area, 32 -24 feet2 ’ 

wing mean aerodynamic chord (M.A.C .) measured parallel  to 

maas density of air, slugs per  cubic fopt 

velocity, feet per second 

local wing chord measured para l l e l  t o  plane of symmstry, 
f e e t  

wing span measured normal t o  plane of symmetry, 11 =375 f e e t  

spanwise distance,  feet 

angle of a t tack  of wing chord, degrees 

effective downwash angle, degrees 

r a t i o  of effective m c  preseure a t   t he  tall t o  free- 
stream m c  preseure 

r a t e  of change of  effective downwaah angle with angle of 
a t tack 

angle of incidence of horizontal tall with  respect t o  
wing chord, degrees 

I 

The principal dimensions of the model are s h m  in   f igure  1. The 
wing had an angle of sweepback of 42.05O at the  leading edge and 
NACA 641-112 airfoil   sections  perpendicular  to  the 0.273-chord m e .  . 
The 0 =273-chord line corresponds t o  the 0.25-chord line before the 
wing paneb  were m p t  back. The wfng had an aspect  ratio of 4.91, 
a taper   ra t io  of  0.625, and no twist or  dihedral. The area of the 
hor i zon ta l   t a i l  was 16 percent of the area of the wing, and the 
hor i zon ta l   t a i l  was geametrically sFmilar to the wing except t ha t  
the tail had NACA 0012-64 a i r fo i l   sec t ions  parallel t o  the p h e  of 
symmetry.  Measured perpendicular t o  the 0.273-chord Une, the maxim= 
thickness of t h e   t a i l  amounted t o  approximately 15 percent of the 
local chord of the t a i l .  A n  a i r f o i l  of 15-percent W c l m e s s  was 
dictated by installation  considerations, but it is believed  that 8 

t a i l  with samewhat thinner  sectiom would not appreciably a l t e r   t he  
s t a b i l i t y  characterietics of the model. 
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The fuselage had a fineness  ratio of u3.2:1 and was c i rcu lar   in  
cross  section. The maximum diameter, which was constant  over  that 
section of the fuselage  intersected by the wing, was 12.3 percent of * 
the wing span. The 0.273-chord point of the wing root was located 
37.5 percent  of the mximum fuselage diameter above and below the 
fuselage  center line for   the  high-wing  and low-wing configuration8 
and on the  center line for the midwing configuration. In each of 
the  three  position8  tested, t h e  wing-chord glane had a positive angle 
of incidence of 2O with  respect t o  the  fueelage  center line. No 
f i l l e t s  were used a t  the wing-fuselage  juncture. 

The relative  locations of the t a i l  and the wing-chord plane 
extended are shown i n  figure 2. The tail length used was equal t o  2Z 
measured between the quarter-chord  points of the wing and t a i l  mean 
aerodynamic chords parallel  to  the  wbg-chord  plane. The t a i l  height 
was varied by using a t a i l  post of adjustable  length. The incidence 
of the t a i l  was measured with  respect t o  the wing-chord plane and was 
changed by rotat ing t h e  t a i l  about a Line normal t o   t h e  plane of 
symmetry and throu&  the  quarter-chord  point of its mean.aerodynamic 
chord. . .  

The several h igh- l i f t  and stall-control  devices used on the model 
a re  shown in figure 3. The sp l f t   f l aps  had a chord of 0 . 1 8 4 ~  maasured 
p a r a l l e l  t o  the p-e of symmtry and were deflected 60' mea.sured 
between the wing lower surface and the   f lap  in a plane perpendicular 
t o   t he  hinge line; they  extended from 50 percent of the semfspan 
inboard t o  12.3 percent of the semispan. 

The spans of the leading-edge flaps  Investigated w-ere 0.129 
2 

and 0 . 5 7 9 .  The outboard ends of these flap were located a t  97 -5 per- 

cent of the aamispan (beginning of rounded t i p ) .  The leading-edge 
flap8 were of constant chord  and amounted t o  14 -3  gercent of the  local  
chord at the outboard end. The f laps -re deflected W0 and were 
measured in  the manner shown in   f igure  3. 

2 

The chord of the leading-edge slat was 22.1 percent of the  local  
wlng chord measured paral le l  t o  the plane of  symmetry. The s l a t  span 
was 0.57% w i t h  the outb'oard end locate& a t  0.97%. The upper surface 

and the leading'edge of the slat had the same contour a s  the a i r f o i l  
of the wing and the wing was. cut  out BO that   the slat i n  the retracted 
position formed the wtng leading edge. The location of the slat i n  
the extended position is  shown in   f igure  3 -  

b 

The upper-surface  fences were mounted n o m 1  t o  the wing surface 
and para l le l  t o  the  plane of symmetry. Tneg projected 0.6 of €he 
maxFmum thicbnes8 of the  a i r foi l   sect ion above the wing surface. When 



used i n  conjunction with the leading-edge f lap  or the slat, the fences 
extended from the wing t r a i l i n g  edge t o  the  0.05-chord line and t o  the 
0.22-chord -e, respectively- In a sparrwise direction  the  fences were 
located 0 .O$ outboard of the inboard end of the  lading-edge f laps  o r  

s l a t  
2 

The model was constructed of s t e e l  and mahogany. The f l a p s  mre 
of sheet   s teel  where= the s l a t  was made of machined  aluminum.  The 
model was lacquered and sanded t o  o b t a h  an aerodpmnically m o t h  
surface. The m d e l  mounted for   t es t ing  Fn the Langley 19-foot  pressure 
tunnel is presented as figure 4. 

The t e s t s  were made in the Langley 19-foot pesaure tmnel with 
the afr dn the tuzvlel c q r e s e e d   t o  approximately 2A atmospheres. 

Measurements of the l i f t  and pitching moment f o r  each model configu- 
ra t ion were =de through an angle-of-attack range f r o m  near zero l i f t  
t o  beyond maldmum Uft except a s   I M t e d  by t h e  mechanical setup. 
The t e s t s  were conducted a t  a m c  pressure of appro"bely 

and a Reynolds number of 6.8 X 10.6 based on the wing mean aerodynamic 
chord 

3 

pounds per  square foo t  which corresponds t o  a Mach n&er of 0.14 

The ground-effect t e s t s  w e r e  made through the w e  of a ground 
board spanning the  test section of the tunnel and extending several 
chords ahead of and behind the model. The boundary layer over the 
ground board was kept thin by meane of spanuiee suction s l o t s  located 
on the ground board Fn the vicini ty  of the model, and no flow 
separation was encountered. The quarter-chord  point of the wing man 
aerodynamic chord was maintained a t  a constant  height of 0.92z above 
the ground plane for a l l  canfiguratians. The model and ground-board 
instal la t ions are presented as figure 5 .  

The tests of the i s o l a t e d   t a i l  were made bg wing  the setup 
shown In figure 6 and ware conducted at  a Remold6 number of appro-- 
mately 2.7 x 10 6 wbich corresponded t o  a Reynolds nMer  of 6-8 x 106 
based on the wfng mean aero-c chord. 

A J l  force and mament data have been reduced t o  standard non- 
dimensional  coefficients. Correctform  have been determfned an& 
applied t o  the  force and mament  data obtained Fram the tests t o  account 
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f o r  the t a r e  and interference  effect5 of the model support Sy8t0mo 
Stream-angle and Jet-boundary correctiona have been applied  to  the 
angle of a t tack   for  the tests without the ground board.  Jet-boundary 
corrections have also been applied t o  the pitching-mment  data. 
Calculations  indicated that the Jet-bo- corrections appU.cable 
to   the   da ta  f ra t  tests wing the ground board were negligible and, 
therefore, such corrections were not  applied. It was not  feasible 
t o  determine ta res   for   the  isolated-tail data. 

The resu l t s  of the t e H t s  are e v e n  In figures 7 t o  9. The 
variation of angle of attack with pitchlng-mment  coefficient, l i f t  
coefficient,  effective d m s h  angle, and dyaamic-pressure r a t io  at 
the tail are shown in figure 7 f o r  the various configurations Data 
f o r  only one of the ttm t a i l  incidences used a t  each t a i l  height 
have been presented. The dynamic-pressure ra t io   q t /q  was determine& 
f r a n  the   ra t io  of  the tail effectivenesa  obtained f r o m  the  tail-on 
tests t o  that calculated from the   i so la ted- ta i l   t es t .  The effective- 
ness dCm/dit calculated from the   i so la ted- ta i l   t es t  wae -0.0166. 
It should be pointed out that by using the isolated taAl d ~ t a  t o  
compute dC,/dit no account was made for a reductiar; tn t a i l  efficiancy 
due to   t he  tail operating in the presence of the fiselage. The d m w a s h  
values were computed from the pitching-moment data for the t e s t s  of the 
model with and without  the  horizontal tai l .  Values of ds/du for  the 
1Uea;r part of the lift curves are presented in table I. The various 
model configuratiana and the i r  pitching-momant curve6 axe i l lus t ra ted  i n  
table 11. 

The neutral points  calculated  for  several  configuratians axe shown 
I in figure 8. The isolated-tail lift curve is shown in figure 9. 

Effects of Tail Vertical  Position 

Linear lift range .- As nay be seen f'rm figures 7(a) t o  7(0) and 
8s 6hom i n  table  I for the rang0 of lift coefficient8 up t o  those a t  
which separation  occurs on the wing, the lowest values of aE/W were 
generally obkained with the hi&est of the   t a i l   pos i t ions   t es ted .  A t  
low l i f t  coefficients t h e  tail positione Fn the vicini tg  of the chord 
plane  extended mually resulted In larger values of dc/da than did 
the   t a i l   pos i t ion8  a t  moderate heights (0.22) above the chord 
plane  extended. A t  h i a e r  lift coefficihnt8,- however, the  values 
of de/da were larger for t a i l   p o s i t i o m  at moderate'heights above 
the chord plan0 extended than for  those in the   vicini ty  of the chord 
plane  extended. It is of interest t o  note that Fn the lFnear Eft 
range the  Bmallest values of downwash were obtained  with the hori- 
zontal t a i l  located near the wlng-chord plane ertended. (For example, 
see f ig .  T ( a )  .) Much of this effect  is probably due t o  fuselage 
interference 

Values of the dynamic-pressure r a t f o  a t   t h e   t a i l  qt/q of about 
unity were obtained  for  the hi@ t a i l   p a i t i o n s  whereas values up t o  
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. 
20 percent leas were obtained for the l o w  t a i l  positions AB m i g h t  be 
eqec ted  from the man values of de/& and the large values of pt/q, 
greater   s tabi l f ty  was abtained with the high t a i l  positions f o r  the 
lift range below the stall as  ahown by the  neutral   point curves of 
f igure 8. 

Ronlinear lfft m e . -  In the  angle-of-attack range where f l o w  
separation  occurred, the largest  values of dg/da ( a p p r o a w  2.0) 
were obtained  for t a i l  posi t ions above the  xing-chord  plane extended. 
The l o w  ' tail poeitiona usually resulted in the smallest values 
of ds/dcz which approached zero o r  even became 'negative. The maU. 
values of d€/da were probably  the result of the tail operating in 
or  below the WFng wake. The magnitude of a€/& in the region of 
maximum lift m8 also dependent upon the  wing stalling pattern and 
resultant load  distribution of the particular  flap  configuration. 

In  the s t a l l i ng  range, qt/q showed no ooneiatent changes with 
the vert ical   locat ion of the horizontal tail. 

The effects of the tail vert ical   posi t ion on the  gitchfng- 
m n t  characteri6tice fn the region of mxlmum l i f t  are summarized 
in table  II. The additinn of the tail fn the   vicini ty  of the wing- 
chord plane  extended improved the s t a b i l i t y  and genera- caused. 
atable  breaks in the pitching-mament c m e s  even though fke wing- 
fuselage cambination waa unstable. Sfmilar effects  were observed in 
reference 1. For positions a t  moderate he ights ,   approPi te ly  0 -1% 

to 0 -2% above the chord plane extended, the t a i l  was ineffective in 
influencing tail-off s t a b i l i t y  at high angles of attack.  For  configu- . 
ra t ions with lea--edge f laps  o r  H l a t s  the angle of a t tack  at ai& 
the t a i l  became ineffective  increased wfth tail height. The s t a b i l i t y  
of these  configuratfms -In the  stalling range w88 then critic8Ll.y 
dependent upon the degree of s t a b i l i t y  of the wing-fuselage combina- 
t ion and the  tai l   height.   For  configurations without leading-edge 
devices the tail produced no favorable effects  f o r  t a i l  heights above 
the wing-chord plane extanded. lh a few cases (for example, see 

f i g .  7(0) ) tall locations a t  moderate heights (0 -2%) above the 
chord plane extended resulted Fn the  least desirable  ~itchlng-mamsnt 
characterietice of any of the vertical poeitiom  investigated. B 
this particular instance, the t a i l  is probably operating in the wake 
of the wing as  Indicated by the rapid  decrease in  qk/q- Another 
contributing  factor,  although not isolated  here, may be separation 
at the wing-fuselage juncture. 

It should be noted tha t  the fuselage used i n  this investigation 
was not  necessarily an o p t a m  design and that a  fuselage with a 
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less rapid  contraction  rate on the  rear  portion,  together with proper 
f i l l e t i n g   a t   t h e  wing juncture, mi&t a l t e r  the s t ab i l i t y  charac- 
t e r i s t i c s  for tail positions  close  to  the  fuselage. 

Effect of High-Lif t  and Stall-Control Devices 

In  general, for angles of attack below those a t  which air-flaw 
separation begins, the addition of the high-lift and s ta l l -control  
devices did not  appreciably  alter the values of d€/& from those 
obtained with the unflappped wing. A t  angles of a t t a c k   a t  which a i r -  
flow separation occurred, the hi&-l i f t  and stall-control  devices 
genera-  gave lower values of &/du than those of the unflapped 
wing This effect may be explained by the inward movement of the 
spanwise center of pressure which occurred when the  t ip  region of the 
unflapped wing s%aUed; whereas for the flapped  configurations, t he  
spanwise center of pressure was ahiftea outward by the area of 
separated flow near  the wing root. Similarly, the  larger span leading- 
edge flap.   tested gave the lower values of dc/du= 

The upper-surface  fences  tested on the wing i n  conjunction  wlth 
either the leading-edge flags or slats produced l i t t l e  change i n  the 
downwash characterist ics except a t  a amall range of angle of attack 
in   the  vicini ty  of mum lift where the fences  tended t o   r e s t r i c t  
the regions of separated  flow to  areas  inbmxd of the fences, which 
separated  regions caused %he downwash to   increase  less  rapidly. 

The addition of the leadlng-edge flaps or s l a t e  and trailing-edge 
s p U t  flaps t o  the wtag resul ted  in  a  forward movement of  the neutral  
point of up t o  5 percent  for lift coefficients below the s t a l l ,   a s  
shown Fn figure 8 As the span of the leading-edge flays was increased 
toward the wing root,  furthermore,  the  neutral  point wae moved forward 
because of the  increased wing area ahead of the quarter chord of the 
wing mean aerodynamic chord. 

Became of the large valuee of dE/da in the angle-of  -attack 
range Immediately preceding maximm lift, inatabi l i ty  was obtained 
for t a i l  positions above the chord plane  extended  except for   the  
highest  position. (See figs. 7(d) t o  7(f)  .) This  undesirable con- 
di t ion was eliminated i n  most cases by the  uae of the  upper-surface 
fencee ( f iw  . 7( g)  and 7 (  h) ) . The final break i~ the pitching-moment 
curve of the model with stall-control  devices was not  appreciably 
al tered by the  horizontal t a i l .  

For the model investigated, a low-wing configuration  with  partial- 
span s p l i t  f l a p s ,  upper-surface  fences, and leading-edge f laps  spannFng 
the  outer 65 t o  70 percent of the semisgan might be a good  campramise 
between the hi&er maxhum lift characterist ics of the 0 -72% f laps  
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and the more stable  pftchfng-mcanent characterietics of the 0 -57% f l a p s .  

W i t h  this configuration  the t a i l  might be located In any ve r t l ca l  
position  except above and adjacent t o  the fuselage. 

Effects of Wing-Fuelage Verticaa  Position 

LFnear lift range.- The relative  posit ion of the wing and fwelage 
appearre t o  be of secondary  brgortance as  regards the effect  of t h e   t a i l  
on the longitudinal s t a b i l i t y -  An Indication of the  effect8 may be 
seen by comparing figures 7(a) and 7( c) f o r  the flaps-off  condition and 
figures 7(d), 7 ( f ) ,  7( i) , and 7( k) for   the WFng with f l a p s  For the 
same t a i l  position, 0 = 2 9  above the wing-chord plane extended, the 

values of dc/da ( tab le  I) were a p p r o a l t e l y  equal f o r  e i ther  the 
high-wing or low-wing .configuration in the angle-of -attack range up 
t o  the stall. The value8 of the downwash angle8 at #veri angles of 
a t tack up to the stall were about lo less f o r  the hlgh-wing  configu- 
ra t ion  than for  the low-wing  configmatian with flap8 off, whereas no 
noticeable  difference wae apparent f o r  the  flapped WFng. 

2 

AB may be men from figure 8, the ef fec t  of raising  the WLng f'rm 
the l o w  to the hfgh poeition was t o  bring about  a  forward movement of 
the neutral  point, wh ich  averaged 2 percent of the mean aerodynamic 
chord, f o r  this particular t a i l  position above t h e  chord plane - 

\ 

extended). 

N o n l F n e a r  lift -e.- For the flapped configurations the values 
of d€/du for tail p 0 8 i t i . o ~ ~  0 . 2 9  above the chord plane exbended 

2 
were generally  greater f o r  the high" configurations than f o r  the 
low-wing configurations. Altho- the pitching-mmnt  characterist ics 
of  t h e  basic  configurations were sanewhat affected bg the re la t ive  
ver t ical   posi t ion of the wtng and fuselage, the addition of the tail 
did  not  appreciably  alter these effects .  

Ground Effect 

A omgarison of the   resul ts  for the  gromd board (see f ig s .  7(p) 
t o  7(r) and table I) wfth the   resu l t s  of simflar model configurations 
f o r  the ground board out  indicate8  that the ground effect reduced d€/du 
f o r  angles of  a t tack up to mum lift as expected,  Figure 8 indicates 
that   the   neutral   points  are shifted rearward with an increase in l i f t  
coefficient.  Th i s  change is probably due t o  a progreseively  increasing 
slope of the t a i l  Ilft curve as the   ta i lagproaches  the gro-md with 
increase  in angle of attack. 



In   t he   s t a l l i ng  region there was generally no large change in the 
s t ab i l i t y  due to   the  ground boa3.d. 

The effects  of the t a i l  height and the leading-edge flaps in  the 
gresence of the ground board were, i n  general, similar to  those 
without  the ground board. 

F r m  the  resul ts  of wind-tunael t e s t s  of a hQ0 meptback wing- 
fuselage combination with WCA 641-112 airfoi l   sect ions and a sweptback 
horizontal tail, the following conclusiom may be drawn: 

1. For l i f t ' c o e f f i c i e n t s   a t  which Kfng stalling occurred, the tail 
positions on or below the wing-chord plane  extended  provided  the met 
s tab i l i ty ;  whereas for lift coefficients belaw the s t a l l ,  the greatest 
s t ab i l i t y  was obtained with the hi@pest tail poeitions. 

2. The horizontal tail used in   the  present   tes ts  did not 
appreciably  alter the direction of the ftnal break i n  the pitching- 
mament c m e  of the model in the   s ta l l ing  range except when it was 
located  near o r  below the wing-chord plane extended. In most cases 
the t a i l  located near the chord plane extended cawed an matable  
break in  the pitching-moment curve t o  became stable. T a i l  positions 
a t  moderate heights, a p p r o p i t e l y  0 .l5 eemisgan t o  0.25 earnispan 
above the chord plane extended, often  resulted in  the least  desirable 
pitching-mcrmant characterist ics of the  vertical  positions  Investfgated. 

3 -  The effect  of the  leading-edge  eta=-control  devices was t o  
delay or eljmhate the t i p  s ta l l  and thus came the final break of 
the pitching-moment curve t o  be i n  a stable  direction. The application 
of fences on the upper surface of the wing tended t o  eMm3nate the 
e m a l l  region of instability  preceding maxLmum lift. 

4 The effect  of the t a i l  on the pitching-merit characterietics 
w8S not  altered  appreciably by the re lat ive wing-fuselage height. 

5 The ground board  caused a reduction Fn the   ra te  of change 
of effective dowrrwash angle wlth angle of a t tack for angles of attack 
up t o  those at which  wing stalling occurred. The neutral  points were 
shifted rearward Kith increasing angle of  attack o r  Uft coefficient. 
In the  range in  which ning e ta l l ing  occurred, no appreciable p u n d  



effect was discernible. The effects  of the tall height and the 
leading-edge flaps in the preaence of the ground board were, in 
general, sFmilar t o  those without  the ground board. 

Langley Memorial Aeronautical Laboratory 
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Langley Field, Va. 
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Figure 1.- Geometry of model. Aspect ratio, 4.01; taper ratio, 0.625. 
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Figure 2. - Vertical location of horizontal tail with respect to wing. 
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Figure 3.- Details of high-lift and stall-control devices on 42' 
sweptback wing. 
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(a) Front view. 

(6) Rear view. 
" 

Figure 4. - The 42' sweptback wing-fuselage combination with 
horizontal tail mounted for  testing in the Langley 19-foot 
pressure tunnel. 
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(a) Front view. 

(b) Rear view. 

Figure 5.- The 42' sweptback wing-fuselage combination with 
horizontal tail mounted in the Langley 19-foot pressure tunnel 
for testing in the presence of a ground board. 





NACA RM No. L8E12 23 

(a) Front view: 

(b) Side view. 

Figure 6.- Isolated tail mounted for  testing in Langley 19-foot 
pressure tunnel. 
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Figure 7.- Characteristics of a 42' sweptback wing and 
fuselage combination. 
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(b) Flaps off; midwing. 

Figure 7. - Continued. 
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Figure 7.- Continued. 
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Figure 7.- Continued. 
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Figure 7. - Continued. 
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Figure 7. - Continued. 
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Figure 7. - Continued. 
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Figure 7.- Continued. 
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Figure 7. - Continued. 
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Figure 8. - Neutral-point characteristics of 42' sweptback wing- 
fuselage combination. 
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