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T e s t s  wcre made i n  the A m e s  40- by 80-Foot Wind Tunnel t o  determine t h e  
forward speed e f f e c t s  on wing-mounted t h r u s t  augmentors. The large-scale 
model was t h s t  used i n  p rev ious  investigations and was powered by t h e  
compressor o u t p u t  of 5-85 d r i v e n  v i p e r  compressors. The f l a p  s e t t i n g s  used 
were 15" and 30' w i t h  0°, 15' and 30' a i l e r o n  s e t t i n g s .  The maximum d u c t  
p r e s s u r  , and wind-tunnel dynanric p r e s s u r e  were 66 cmHg (26  in Hg) and 
1190 bI/rn2 ( 2 5  1b/ft2), respectively. A l l  tests were made a t  zero s3.3esl.i~. 
T e s t  r e s u l t s  a r e  p resen ted  w i t h o u t  a n a l y s i s .  

INTRODUCTION 

Augmentcr-wing r e s e a r c h  f o r  u s e  o n  STOL a i r c r a f t  c o n f i g u r a t i o n s  has 
r e s u l t e d  i n  a series of l a r g e - s c a l e  s t a t i c  and wind-tunnel t e s t s  on a swept 
wing c o n f i g u r a t i o n .  Overviews of t h i s  research have been published i n  
r e f e r e n c e s  1 and 2 .  T e s t  r e s u l t s  f o r  the slotted pr imary n o z z l e  are 
p u b l i s h e d  i n  references 3 and 4 f o r  t h e  c o n f i g u r a t i o n  t o  be referred t o  as 
2 SW. Staric gross , augmenta t ion  w a s  1 . 2 7  a t  a p r e s s u r e  r a t i o  o f  1 . 7  f o r  this 
s l o t t e d  c o n f i g u r a t i o n .  

To improve t h e  augmentation r a t i o  and t o  document thrust augmentat ion a t  
a i r s p e e d ,  a s e r i e s  o r  s t a t i c  and wind-tunnel t e s m  were made. A s  with 
prev ious  test:' t h i s  progrier,! was under taken  in coopera t ion  w i t h  the Defense 
Research Board of  Canada and De Havilland A i r c r a f t  of Canada, Limited. The 
tests inc luded  in t h e  program were performed and r e p o r t e d  i n  the fo l lowing  
s e q u - w e s .  



Type of t e s t  
and 

l o c a t i o n  C o n f i g u r a t i o n  Repor t  

S t a t i c  tes t ,  4 SW c r u c i f o r m  n o z z l e s  DHC DLK 74-la 
comple te  model, 
a t  Arnes 

Stat ic:  test  4 SW lobed  n o z z l e s  
semispan (cold a i r )  
a t  De H a v i l l a n d  

Wind- t u n n e l  test , 4 SW 
Ames 40 by 80 
t e s t  460 

DHC-DLR 76' 

DHC 77-2Q 

Wind-tunnel test 5 SW Presen t  r e p o r t  
Ames 40 by 80 - n o z z l e s  same as 4 SW and 
test  487 - n o z z l e  f a i r i n g  added r e f e r e n c e  5 

( s e e  f i g .  3 ( £ ) )  
r . l  

D e  Hav i l l and  reports 

The results from the  4 SW tests may be obtained on  r e q u e s t  from e i t h e r  
Arnes o r  De H a v i l l a n d  and t h e  da t a  for  the l a s t  t e s t s  are p r e s e n t e d  he re in  
and i n  r e f e r e n c e  5 ,  The basic  f o r c e  and moment d a t a  are documented w i t h o u t  
analysis i n  t h i s  r e p o r t .  F l a p  and a i l e r o n  d e f l e c t i o n s  were l i m i t e d  t o  15O 
and 30" i n  o r d e r  t o  minimize  p r o f i l e  d rag  due to f l a p  d e f l e c t i o n .  Fo r  some 
t e s t s ,  t h e  sh roud  was removed w i t h  a n d  w i t h o u t  t h e  augmentor  ven t  sealed i n  
o r d e r  t o  simulate b a s i c  jet f l a p  perfarnance. I n  addition, tests were  made 
w i t h  l ead ing -edge  s l a t  d e f l e c t i o n  reduced and w i t h  s la t :  removed i n  o r d e r  t o  
eva lua t e  e f fec t s  of p o s s i b l e  flow separation on t h e  s l a t  lower s u r f a c e .  

SYMBOLS 

wing span, m ( f t )  

c h o r d ,  rn (it) 

mean aerodynamic  c h o r d ,  m {ft) 

wing leading-edge slat chord ,  rn (ft) 

d i s c h a r g e  c o e f f i c i e n t  ( r a t i o  of  measured t o  ca l cu l a t ed  f low t h r o u g h  
t h e  n o z z l e )  

d r a ~  d r a g  c o e f f i c i e n t  , 
q s 

momentum drag 
LO taL momen turn drag c o e f f i c i e n t  , -- 

q s 



isentropic force 
i s e n t r g p i c  augmentor jet force c o e f f i c i e n t ,  

qs 

C~~ 
t a t a l  i s e n t r o p i c  t h r u s t  c o e f f i c i e n t ,  C j A  + Cv, 

l i f t  
C~ 

l i f t  coefficient, -- 
qs 

'LAERC) CL used f o r  wall c o r r e c t i o n s  ( s e e  "ljata Reduction") 

C pitching-moment coef E i c i e ~ l t ,  pitching moment m Q SC 
thrust  

C~ augmentor turbocompressor j e t - p i p e  thrust caefficient, -- 
q s 

C" t h r u s t  ( v e l o c i t y )  c o e f f i c i e n t  ( r a t i o  o f  measured t h r u s t  t o  t h r u s t  using 
measured f low and i s e n t r o p i c a l l y  expanded jet velocity) 

Cpa 
i s e n t r o p i c  a i l e r o n  boundary- layer  control (BLC) c o e f f i c i e n t ,  
i s e n t r o p i c  BLC force - 

ClS 

h l obe  height of pr imary  nozzle, i n s i d e  dimension see figure 3 ( g ) ,  
cm (in.) 

L d i s t a n c e  f rom face of  primary nozz le  t o  f l a p  p i v o t ,  see f i g u r e  3 ( b ) ,  z 
m (EL) 

I' p r imary  nozz le  l o b e  s p a c i n g ,  see f igur t ,  3 (g) , cm ( i n .  ) 

P 
Li 

ambient pressure, ~ / m 2  ( i n  ~ g )  

wing d u c t  t o t a l  p r e s s u r e ,  ~ / r n ~  ( i n  He) 

Prr total p r e s s u r e  a t  e x i t  of c a l i b r a t i n g  n o z z l e ,  ~/m' ( i n  Hg) 

4 free-stream dynamic p r e s s u r e ,  ~ / m '  ( l b / f t 2 )  

S wing area,  sq m ( s q  f t )  

t a i r f o i l  t h i c k n e s s ,  o r  primary n o z z l e  lobe  width  i n s i d e  dimetlsion 
(zip. 3 ( g ) )  m (ft), cm (in.) 

x chordwise station, rn ( f t j  

Y a i r f o i l  o r d i n a t e  o r  d i s t a n c e  o u t  from the model p l a n e  o f  symmet ry ,  
( f t )  

z d i s t a n c e  from p r h z r y  nozzle c e n t e r  and  tangent t o  flap upper s u r f a c e ,  
see f i g u r e  3 ( b ) ,  cm ( i n . )  

Z d i s t a n c e  between moment center  and l i n e  of a c t i o n  of t a j . l p i p e  th rc l s t ,  
m ( f t )  



a model angle of a t t a c k ,  deg 

6a  
aileron d e f l e c t i o n ,  positive w i t h  t r a i l i n g  edge down, deg 

f augmentor Elap deflection measured wi th  r e s p e c t  t o  center l ine  of t h e  
diffuser, (see  f i g .  3 ( a ) ,  deg) 

6~~ 
d e f l e c t i o n  of  augmentor tur l~ocompressor  je t  p i p e s  r e l a t i v e  t o  fuselage 
datum p l a n e ,  deg 

d s l a t  deflection, (see f i g .  2(c ) ) ,  deg 
s 

n wing s t a t i o n ,  (distance from model plane of symmetry), Zy/b 

$G 
r a t i o  of measured augmentor thrust t o  measured primary nozzle thrust 

ratio of  measured augmentor o r  pr imary  nozzle t h r u s t  co i s e n t r o p i c  
nozzle t h r u s t  

S u b s c r i p t s :  

a a i l e r o n  

A augmantor 

r f l a p  

JP jet p i p e  

1 i s e n t r o p i c  

L l e f t  

R r i g h t  

s s l a t  

11 uncor rec ted  f o r  wall effects 

uu uncor rec ted  f o r  e i t h e r  w a l l  e f fec t s  o r  j e t - p i p e  t h r u s t  

MODEL AND APPARATUS 

Basic Model 

The model i s  shown i n s t a l l e d  i n  t h e  wind t u n n e l  in f i g u r e s  l(a) and (b ) .  
The bas ic  geomet r ic  details of the model are summarized i n  f i g u r e  2 and t h e  
model reference dimensions and airfoil c o o r d i n a t e s  are l i s t e d  i n  tables  1 
and 2. Except for slight m o d i f i c a t i o n s  t o  the a i l e r o n  and L . E .  slat, t h e  b a s i c  



c o l ~ f i g u r a t i o n  i s  similiar t o  t h a t  f o r  which test  r e s u l t s  are  r e p o r t e d  i n  
r e f e r e n c e s  1, 3 and 4 .  A l l  tests were  made w i t h o u t  h o r i z o n t a l  tail, under-  
s l u n g  e n g i n e  pods ,  and f u s e l a g e  bounda ry - l aye r  c o n t r o l  (BLC). 

As w i t h  t h e  p r e v i o u s  i n v e s t i g a t i o n s  u s i n g  t i le  model ,  t h e  a i r  f o r  t h e  
augmentor  and a i l e r o n  BLC systenrs  was supplied by a pump c o n s i s t i n g  of cwo 
t u r b o c o m p r e s s o r s ,  o r  m o d i f i e d  v i p e r  e n g i n e s  d r i v e n  by a  J-85 t u r b o j e t  e n g i n e .  
The t u r b i n e s  of  t h e  v i p e r s  were d r i v e n  by t h e  5-85 h o t  g a s  which  was t h e n  
e j e c t e d  a t  t h e  r e a r  of the f u s e l a g e  th rough  two t a i l p i p e s .  A diagram of t h i s  
pumping sys tem is  p r e s e n t e d  i n  f i g u r e  Z(e)  o f  r e f e r e n c e  4 .  

The geometry  of t h e  a i l e r o n  and a i l e r o n  BLC i s  p r e s e n t e d  i n  f i g u r e  5 o f  
r e f e r e n c e  4 ,  a l s o  see f i g u r e  2 (b )  o f  this r e p o r t .  The sys t em was f e d  t h rough  
an e x t e n s i o n  of t h e  augmentor  p r imary  a i r  d u c t  w i t h o u t  a v a l v e  and t h e r e f o r e ,  
always f u n c t i c n c d  when the augmentox was o p e r a t i n g .  A i r f l o w  t o  t h e  aileron 
was 5% of t h e  t o t a l  t u rbocompres so r  a i r f l o w .  

Augmentor F l a p  

The geurncltry of the flap cross sec t - ion  i s  shown i n  f i g u r e  3 ( a ) .  The f l a p  
and  shroud c o n f i g u r a t i o n  w a s  t h c  same as  t h a t  of r e f e r e n c e  4 e x c e p t  for  t h e  
f o l l o w i n g :  ( 1 )  t h e  augrne~i tor  a s se i cb lv  was r e i n s t a l l e d  u s i n g  t h e  b r a c k e t  
c o n i i g u r a t i o n  shown i n  f i g u r e  3 ( b )  t o  f a c i l i t a t e  t h e  o p t i m i z a t i o n  of  augmentor  
p o s i t i o n ;  ( 2 )  t h e  shroud BLC s l o t  i n l e t  l i p  was rounded and a f l e x i b l e  s e a l e r  
p l a t e  w a s  i n s t a l l e d  o v e r  t h e  i n t a k e  door  h i n g e  as  shown i n  f i g u r e  3 ( c ) ,  ( n o t e  
t h a t  t h e  i n t a k e  door  was set a t  i ts  optimum p o s i t i o n  f o r  e a c h  f l a p  ang l e ) ;  and 
( 3 )  the n u z z l e  c o n 1 i g u r a t i o 1 1  had been  changed from t h e  slot f i ozz l e  of  the 
p r e v i o u s  i n v e s t i g a t i o n  t o  n l obed  c o n f i g u r a t i o n .  The n o z z l e s ,  i n s t a l l e d ,  are 
sllown wi thou t  and w i t h  a f i b e r g l a s s  f a i r i n g  i n  f i g u r e s  3 ( d )  and 3 ( e ) .  Geo- 
m e t r i c  d e t a i l s  of t h e  n o z z l e  i n s t a l l a t i o n  a r e  p r e s e n t e d  i n  f i g u r e s  3 ( f ) ,  
; ( g ) ,  and 3 ( h ) .  The c o n f i g u r a t i o t l  shown r e s u l t e d  from t h e  s t a t i c  t e s t  program 
cc~mple t ed  by t h c  Dc I I av i l l and  A i r c r a f t  oE Canada,  L i m i t e d ,  u s i n g  a s h o r t - s p a n  
augmentor ,  and t l ~ r ?  s t a t i c  per formance  improvement measured f o r  t h e  comple t e  
model  a r e  c lose  t o  t h a t  p r s d i c t e d  frcm r e s u l t s  o f  t h o s e  t e s t s .  

TESTS 

A r u n  i t ~ d e x  of  t h e  model c u n f i g u r n t i o n  and test: c o n d i t i o n s  i s  p r e s e n t e d  
i n  t a b l e  3 .  To measure  t h e  augmentor  t h r u s t  a t  zero a i r s p e e d ,  t h e  tests were  
made w i t t i  t h e  mt; e l  a t  z e r o  a t t i t u d e  w i t h  t h e  ove rhead  d o o r s  o f  t h e  t es t  
s e c t i o n  open.  T h e  t e s t s  were completed n s  q u i c k l y  a s  p o s s i b l e  i n  o r d e r  t o  
min imize  e n t r a i n m e n t  of t h e  f l o w  t h r o u g h  t h e  r e s t  s e c t i o n .  The test  p r o c e d u r e  
f o r  t h e  wind on t e s t i n g  c o n s i s t e d  primari1.y of v a r y i n g  a n g l c - o f - a t t a c k  a t  a 
give11 cornbit lat ion of  power and a i r s p e e d .  A l l  t e s t ;  were made a t  z e r o  s i d e s l i p  
and a t  f l a p  and a i l e r o n  s e t t i n g s  which were  s y m m e t r i c a l  e x c e p t  f o r  r u n  1. A l l .  
f l a p ,  a i l e r o n  and l ead ing -edge  s l a t  s e t t i n g s  were set  w i t h i a  *l/ZO of  t h e  
v a l u e s  l i s t e d  and t h e  d u c t  pressures l i s t e d  a r e  w i t h i n  k 1  i n  Hg of t h e  



measured values. The va lue  of CJ listed f o r  each p o l a r  i n  t h e  numerical  
average oE v a l u e s  a t  all a n g l e s  of attack. 

DATA REDUCTION 

For a l l  force  and moment d a t a ,  t h e  e f f e c t s  of  compressor r e s i d u a l  j e t  
t h r u s t ,  and t h e  in take  momentum d r a g  of t h e  f u s e l a g e  mounted 5-85 and viper 
compresEors have been s u b t r a c t e d  from the measured values. The c o r r e c t i o n s  
made f o r  t h r u s t  and momentum d r a g  a r e  a s  fo l lows :  

- 
CL, - C L , ~  - cT s i n  ( a  - 6 ~ ~ )  

The f o r c e s  and moments a r e  r e f e r r e d  t o  t h e  s t a b i l i t y  axes. The moment 
c e n t e r  used f o r  d a t a  computation was l o c a t e d  l o n g i t u d i n a l l y  at  0.25F and 
v e r t i c a l l y  0.2W below t h e  wing chord p lane .  

Initial v a l u e s  of 
CJI were computed on t h e  basis of  t h e  measured mass 

f low and tatal  p r e s s u r e  i n  the  w i n g  d u c t  feeding the primary nozzles .  To 
v e r i f y  t h e  d u c t  c a l i b r a t i o n ,  and because t h e  a n a l y s i s  of t h e  p r e v i o u s  c a l i -  
b r a t i o t  i n d i c a t e d  t h e  measured f low r a t e s  t o  b e  s u s p e c t ,  t h e  wing d u c t s  were 
disconnected from t h e  compressor and rep laced  w i t h  t h e  c a l i b r a t i n g  n o z z l e s  
shown i n  f i g u r e s  4 ( a )  and ( b ) .  T h e  c a l i b r a t i o n  run was d e s i g n a t e d  r u n  70 as 
i n d i c a t e d  i n  table 3 .  A d e t a i l e d  analysis  of t h e  use  of this run i s  pre-  
s e n t e d  i n  r e f e r e n c e  5 b u t  a  summary o f  t h e  r e s u l t s  i s  p r e s e n t e d  i n  f i g u r e  4 ( c ) .  
The symbol C6 w a s  de r ived  from v a l u e s  of CvCd us ing  d a t a  from c a l i b r a t i o n s  
of t h e  n o z z l e s .  A l s o  shown are  v a l u e s  of Cd ( i n d i c a t e d  f o r  t h e  c a l i b r a t i n g  
n o z z l e s  us ing  flow r a t e s  d e r i v e d  fram t h e  viper meter ing  pressures, These 
were c l e a r l y  in error and a l l  f low q u a n t i t i e s  d e r i v e d  f o r  t h e  e a r l i e r  test 
r uns  were corrected downward as i n d i c a t e d .  

Wind-tunnel boundary c o r r e c t i o n s  were based upon the l i f t  coef f i c ien t  
e v a l u a t e d  a s  f o l l o w s :  

- 
'LAERO - CL, - CJ- sin ( 6  + aU) - CPa sin (6a  .!- au) 

f 

Then t h e  fo l lowing  boundary c o r r e c t i o n s  were made: 



DATA PRESENTATION 

R e s u l t s  of wind o f f  t e s t s  a r e  p resen ted  i n  f i g u r e s  5 and 6. The r e s u l t s  
of t e s t  runs  1 and 69 w i t h  t h e  shroud and f l a p  removed were somewhat d i f f e r e n t ,  
t h e  l a t t e r  showing h igher  e i f i c i e n c y .  No d e f i n i t e  r eason  f o r  t h i s  h a s  been 
determined,  b u t  i t  i s  t h e  o p i n i o n  of t h e  a u t h o r s  t h a t  t h e  l a t t e r  r e s u l t s  a r e  
more v a l i d  s i n c e  they were o b t a i n e d  a f t e r  r e p e a t e d  c a l l b r a t i o n  of t h e  d a t a  
a q u i s i t i o n  system and a r e  closer t o  the unpubl ished r e s u l t s  o b t a i n e d  by  t h e  
De t lnv i l land A i r c r a f t  of Canada, Tliesc r e s u l t s  a r e  a l s o  shown i n  f i g u r e  5 
f o r  r e f e r e n c e .  Both n e t  ( t $ ~ j  and g r o s s  (+C) augmentat ion r a t i o s  w i t h  t t e  
complete  augmentor i n s t a l l e d  a r e  a l s o  p r e s e n t e d  i n  f i g u r e  5. G.-oss augmen- 
t a t i o n  v a l u e s  w i t h  t h e  shroud o f f  a r e  p resen ted  i n  f i g u r e  6 and a r e  based on 
t h e  p r i m a r y  n o z z l e  t h r u s t  v a l u e s  measured i n  r u n  69 .  

R e s u l t s  o f  t e s t s  a t  a i r s p e e d  a r e  p resen ted  i n  f i g u r e s  7 through 23 .  
Tab le  4 i.s a n  index  t o  t!le f i g u r e s .  The ef Cect of  power on the  performance 
f o r  s e v e r a l  augmentor and leading-edge slat c o n f i g u r a t i o n s  a r e  p resen ted  i n  
f i g u r e s  7 through 1G. F i g u r e  17 shows t h e  e f f e c t  of p o s s i b l e  m e t r i c -  
nontnecric mectlanical  i n t e r f e r e n c e  i n  t h e  support s y s  tern which was suspec ted  
f o r  sonlc of t h e  l a t er  t c s t s .  As shown, any  e f f e c t  proved s m a l l .  R e s u l t s  of 
additional a t t e m p t s  t o  repcat t e s t  c o n d i t i o n s  a r e  p resen ted  i n  f i g u r e  18. 
'l'hc remaining f i g u r e s  show e f f e c t s  of  changing wing-augmentor c o n f i g u r a t i o n s .  
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TABLE 1.- REFERENCE DIMENSIONS 

Wing 
. 

Wing area. sq m (sq f t )  . . . . . . . . . . . . . . . . .  21.36(230.0) 
A s p e c t  r a t i o  . . . . . . . . . . . . . . . . . . . . . .  8.0 
Span. m (ft) . . . . . . . . . . . . . . . . . . . . . .  13.08(42.895) 
Taper  r a t i o  . . . . . . . . . . . . . . . . . . . . . . .  0.30 
Sweep at 1 / 4  chord deg . . . . . . . . . . . . . . . . .  2 7 . 5  
A i r f o i l  s ec t ion  . . . . . . . . . . . . . . . . . . . . .  RAE 104 
Root chord. rn ( f t )  . . . . . . . . . . . . . . . . . . .  2.51518.25) 
T i p  chord .  rn ( f t )  . . . . . . . . . . . . . . . . . . . .  0 . 7 5 5 ( 2 . 4 7 5 )  
Root thickness. p e r c e n t  . . . . . . . . . . . . . . . . .  12.5  
T i p  thickness. percen t  . . . . . . . . . . . . . . . . .  10.5 
Augmentor span l i m i t s .  i n n e r .  m ( f t )  ( p e r c e n t )  . . . . . .  1.311(3.645)(12.34) . . . . . .  Augmcntor span  limits. o u t e r .  n ( f t )  (percent) 4.575(15.01)(70.0) 
Wing area spanned by one  augmentor. sq m (sq ft) . . . . .  6.75(72.62) . . . . . .  Wing area  spanned by one a i l e r o n .  s q  m ( s q  ft) 1.997(21.50) 
Wing area spanned by fuselage. so m (sq ft) . . . . . . .  3.88(41.77) 
F l a p  h i n g e  axis. p e r c e n t  chord . . . . . . . . . . . . .  68.543 

. . . . . . . . . . . .  A i l e r o n  hinge a x i s .  percent chord 68.0 
I I n c i d e n c e .  camber. t w i s t  . . . . . . . . . . . . . . . .  0 
Mean aerodynamic  cho rd .  m ( f t )  . . . . . . . . . . . . . .  1.793(5.880) 

Vertical  Tail 

1~Ln arm. rn (Pt) . . . . . . . . . . . . . . . . . . . . .  5.361(17.603) 
lF in  volume c o e f f i c i e n t  . . . . . . . . . . . . . . . . . .  0.07476 

Note: A l l  chords  a r e  measured i n  s t r e a m w i s e  d i r ec t i on .  . 



TABLE 2.- COORDINATES OF RAE 104 AIRFOIL (t/c max = 0.10) 



TABLE 3.- RUN Il?DEX FOR 40- BY 80-FOOT WIND-TUNNEL TEST NUMBER 487 

U Augmentor shroud, o f f .  
b~efe/right ai leron.  



T M L E  3.- CONCLUDED 

Run 

42 

4 3 
4 4 

df 

15 

6 
a 

15 

45 1 
4 6 
4 7 
4 8 
4 9 
50 
5 1 
';? 
5 3 
54 
5 5 

3 0 

I 
15 

a i r  

J 

- 

6~ 

30 

t 
c a l i b r a t i o n  

56 
5 7 
5 8 
5 9 
60 
61 

I 64  
65 
6 6 
6 7 
68 
69  
70 

6~~ 

Shroud 
off 

0 

30 

t 
O f f  
Supply  

. ~4 

0 

1.G5 

.78 

. 3 9  
1 2 4 0  

P~ 
8 

cm ~g in ~g 

6 6 

25.6 1 -18 28 11 7 4 7  
7 6 6  
0 

201 
2 7 7  
383 
766 

1192 
7 4 7  
766 
0 

201 
272 
2 0 1  
282  
383 
766 

1192 
766 
0 
0 
201 
383 
0 

14/rn2 

277  

383 
761 

0 
15.6 
16 

0 
4.2 
5 . 8  
8 

16 
2 4 . 9  
15.5 
16 

0 
4 . 2  
5.7 
4.2 
5 . 9  
8 

16 
2 4 . 9  
16 
0 
0 
4.2 
8 
0 

q 

1b/ft2 

5 . 8  

8 
15.9 

0 -0 1 28  - 6. Il - 27 
1 . 4 b  66 
1.0s ; 

. i ' S  
I 11 

0 
9 - 2 7  

. L'J 2 b  
0 1 -- 

0 
2 3 - 6 9  

I 

1 . 4 9  66 
1.06 

.77  

. 3 9  

.25  
0 -- 

-- 
1.46 

.77 
-- 
- - 

0 
23 - 66 
2 3 - 6 6  
66 
6 6 

22 - 69 
23 - 69 

0 
9 - 26  
9 - 2 6  

26 
26 

9 - 27 
9 - 27 



TABLE 4.- INDEX TO DATA PRESENTATION 







(a) General arra~gement. 

Figure 2.- Geometric d e t a i l s  of basic  model. 



(b) Wing planform. 

Figure 2 .- Continued. 



(c) Wing leading-edge slot. 

Figure 2.- Concluded. 
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(a) Assembly. 

Figure 3.-  Details of the thrust augmentor. 



NoZZEL 

WING CHORD LINE - -  - --- 

J 
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MOVEMENT POINT 

( b )  Augmentor f l a p  a d j u s t m e n t  arrangement. 

F i g u r e  3 .-- C o n t i n u e d .  



(c)  Shroud leading-edge intake door. 

F i g u r e  3.- Continued. 







( f )  Nozzle-duct arrangement. 

Figure 3.- Cont inued.  



(g) Nozzle-exit geometry and spacing. 

Figure 3.- Continued. 
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(h) Spanwise change in nozz le  geometry. 

Figure  3 .- Concluded. 





(b) Geometry of nozzle and d u c t .  

Figure 4.- Continued. 



(c) Performance of calibration n o z z l e .  

Figure 4 .- Concluded 
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F i g u r e  5.- Static  performance w i t h  and without augmentor f l a p  and shroud. 



Figure 6.- Effect of sealing lower slot on static performance with shroud cff 
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F i g u r e  8.- Characteristics w i t h  the shroud on and leading-edge slat o f f ;  hf  and 6 30'. 
a ' 



Figure  9 . -  Character is t ics  w i t h  the shroud and leading-edge s la t  on; 6 f ,  ha, and As, 3 0 ° .  





F i g u r e  11.- Characteristics w i t h  zhe shroud on and leading-edge slat off; A f  and 6 15". 
a ' 



Figure 12.- Characterjstics w i t h  the sh-roud and leading-edge  slat o f f ;  ijf and As, 15'. 



0 
F i g u r e  1 3 . -  C h a r a c r e r i s t i c s  w i t h  the shroud off  and leading-edge slat on; d f  and d 15"; d s ,  30". 

a ' 
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.gure 14.- Characterist ics with the shroud off, s l a t  on and the  lower slot sealed; 6f and 6 15"; 6s, 3 
a' 
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F i g u r e  15.- Characteristics w i t h  t he  shroud o f f ,  s lat  on, and the lower slot sealed; b f ,  Sa, and 6 30". 
s ' 



s 
F i g u r e  1 6 . -  Characterist ics w i t h  t h e  shroud o f f  and leading-ecige slat on; h f ,  da, and 6 s ,  30". 



F i g u r e  17.- The effect of support system mechanical interference ( foul ing) ;  shroud cff; slat on; 
slot sealed; 6 f ,  6a, and 6 30". 

s ' 



d 

(aj 6 s  = 30'; repeat rims. 

Figure 18.- Comparison of results of t e s t s  made at approximately the same test  condi t ions ;  bf and da, 3 0 ° .  
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(b) 6 s  = 60'; effects o f  nozzle fairing and ta i l s trut  failures. 

Figure  18.- Concluded. 





(b) Af and 30"; CJ = 8 -  

Figure 19.- Continued. 



Figure 19. - Concluded. 
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(a) CJ, 0 and 0.2. 

Figure 20.- The e f f ec t  of flap-aileron def l ec t ion  w i t h  shroud on. 
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(b) CJ, 0.8 and 1.5. 

Figure 20.- Concluded. 
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Figure 21.- The effect  of aileron def l ec t ion  w i t h  slat o f f ;  h f ,  IS"; CJ, 1.5. 



(a) 6f and 6a, 15O; CJ, 0. 

Figure 22.- The effect  of the shroua; 6 = 30°.  
s 
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(b) 5f and 6a, 15O; C.., 0 . 2 5 ,  0 . 8 ,  and 1.5. 
J 

Figure 22.  - Cont hued.  



QI 
( c )  6f and 6 30"; CJ, 0.8 and 1.5. 

a' 

F i g u r e  22. -  Concluded. 
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(a) 6f and 6 15O; CJ, 0 and 0.25. 
a ' 

Figure 23. -  The effect of t h e  lower s l o t  seal; shroud off. 



(b) h f  and 6a, 15"; CJ, 0.8 and 1.5. 

F i g u r e  23. -  Continued. 




