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SUMMARY 

An i n v e s t i g a t i o n  was conducted  in   the  Langley 4- by  7-Meter Tunnel to  
determine  the static l o n g i t u d i n a l  and la teral-direct ional   aerodynamic  charac-  
teristics of   an  advanced  aspect-rat io-10  supercr i t ical-wing  t ransport  model 
equipped  with a full-span  leading-edge s l a t  as well as part-span  and  full-span 
t r a i l i ng -edge   f l aps .   Th i s   w idebody   t r anspor t  model was also equipped  with 
spoiler and a i l e r o n   r o l l - c o n t r o l   s u r f  aces, f law-through  nacel les ,   landing  gear ,  
and  movable ho r i zon ta l  t a i l s .  S i x   b a s i c  wing conf igu ra t ions  were tes ted   dur -  
i n g   t h i s   i n v e s t i g a t i o n  and cons is ted   o f   (1)   c ru ise  (slats and f l a p s   n e s t e d ) ,  
(2)  cl imb (slats def lec ted   and  flaps nes t ed ) ,  ( 3 )  par t - span   f lap ,  ( 4 )  fu l l - span  
f l a p ,  (5) f u l l - s p a n   f l a p   w i t h  law-speed a i l e r o n s ,  and   (6)   fu l l - span   f lap   wi th  
high-speed  ailerons.  Each of the   fou r   f l apped  wing conf igu ra t ions  was tested 
with  the  leading-edge s l a t  and the   t r a i l i ng -edge   f l aps   de f l ec t ed  to  s e t t i n g s  
r e p r e s e n t a t i v e  of both  take-off  and  landing  conditions.  The tests were con- 
ducted a t  fyee-s t ream  condi t ions  corresponding t o  Reynolds numbers (based  on 
t h e  mean geometric  chord)  of 0.97 to 1.63 x l o 6  and corresponding Mach numbers 
of 0.12 to  0.20,  through  an  angle-of-attack  range  of.-4O to  24O and a s ides l ip  
angle  range  of - loo  to 5O. The part- and  full-span wing conf igu ra t ions  were 
also tested i n  ground  proximity. 

The l o n g i t u d i n a l  test r e s u l t s  show t h a t  a l l  t h e  wing conf igu ra t ions  tested 
exhib i ted   wing- t ip  s t a l l  behavior  follcwed by a r e d u c t i o n   i n   l o n g i t u d i n a l  sta- 
b i l i t y .  With e i ther   t ake-of f  or l a n d i n g   f l a p   s e t t i n g s  and a t  a given untrimmed 
lift coe f f i c i en t ,   t he   t h ree   fu l l - span   f l ap   conf igu ra t ions   p roduced  more nega- 
t i v e  pitching-moment c o e f f i c i e n t s   t h a n   t h e   p a r t - s p a n   f l a p   c o n f i g u r a t i o n s   a n d ,  
therefore ,   incur red   h igher  trim drag   pena l t i e s .  A comparative  analysis  of  the 
trimmed pe r fo rmance   cha rac t e r i s t i c s  of t he   fou r   f l apped  wing conf igu ra t ions  
tested i n d i c a t e s   t h a t   t h e   c o n f i g u r a t i o n   w i t h   f u l l - s p a n   f l a p s  and low-speed 
a i l e r o n s  had s l i g h t l y  better trimmed per formance   than   the   o ther   th ree   f lapped  
conf igura t ions .  The lateral  test r e s u l t s  show t h a t   t h e   l a t e r a l - d i r e c t i o n a l  
s t a b i l i t y  of  each  f lapped wing c o n f i g u r a t i o n   w i t h   l a n d i n g   f l a p   s e t t i n g s  was 
s l i g h t l y  less than   t he   s t ab i l i t y   o f   t he   co r re spond ing   conf igu ra t ion   w i th  
t a k e - o f f   f l a p   s e t t i n g s .  For t h e   f u l l - s p a n   f l a p  wing conf igu ra t ion   w i th   e i the r  
take-off or l a n d i n g   f l a p   s e t t i n g s ,   l a r g e   d e f l e c t i o n s   o f   t h e   l e f t   o u t b o a r d  roll- 
c o n t r o l  spoilers produced  changes i n  roll ing-moment  coefficient as g r e a t  as 
those  produced by d i f f e r e n t i a l   d e f l e c t i o n s  of  the law-speed a i l e r o n s   f o r   t h e  
cor responding   par t - span   f lap  wing configurat ions.   Large  def lect ions  of   the  
r o l l - c o n t r o l  spoilers also r e s u l t e d   i n  an  unfavorable loss o f   l i f t ,  a p o s i t i v e  
s h i f t   i n   p i t c h i n g  moment, and  an  increase  in   negat ive  yawing moment. 

INTRODUCTION 

The r a p i d  worldwide i n c r e a s e   i n   t h e  consumption  and price of  crude oi l  i n  
recent   years   has   genera ted  a renewed i n t e r e s t  by  many government  and  private 
r e s e a r c h   o r g a n i z a t i o n s   i n  ways of improving   the   energy   e f f ic iency   of   vehic les  
t h a t   u s e   f u e l s   d i s t i l l e d  from  crude oil .  I n   p a r t i c u l a r ,  NASA has   been  act ively 



involved   in   an   aeronaut ica l  research project to improve the energy   e f f ic iency  
of modern wide-body je t  t r a n s p o r t  aircraft. The Aircraft Energy  Efficiency 
(ACEE) project was formulated to stimulate research efforts by both indus t ry  
and NASA. One element of t h e  ACEE project is the Energy   Ef f ic ien t   Transpor t  
(EET) program which is concerned  pr imari ly  wi th  t h e  development of advanced 
aerodynamic and act ive-controls   technology for a p p l i c a t i o n  to d e r i v a t i v e  or 
next -genera t ion   t ranspor t  aircraft. One part of the EET program has  been the  
aerodynamic  development, by NASA Langley  Research  Center (LaRC) personnel ,  of 
advanced s u p e r c r i t i c a l   w i n g s  wi th  greater sect ion  thickness-chord ratios, higher 
aspect ratios, h i g h e r   c r u i s e  l i f t  c o e f f i c i e n t s ,  and lower sweepback than the  
convent ional   wings  on  current   t ransports .  These advanced supercritical wings 
have  been tested e x t e n s i v e l y   i n  t h e  LaRC wind tunne l s  to determine their high- 
speed cruise performance characteristics (refs. 1 and 2 ) .  Because of the i r   h igh  
cruise l i f t  c o e f f i c i e n t s  and  high aspect ratios, these wings  could be smaller 
and mre f u e l  e f f ic ien t   than   convent iona l   wings ,   p rovided  t h e  low-speed, high- 
lift performance  requirements could be met. 

To determine  the law-speed performance characteristics of a r e p r e s e n t a t i v e  
high-aspect-rat io  supercritical wing, a 3.66-m (12-ft)   span law-speed je t  t rans-  
port model was fabricated and tested i n  the  Langley 4- by  7-Meter Tunnel as 
reported i n   r e f e r e n c e  3. Th i s  model was equipped w i t h  a convent iona l ly   s ized  
part-span, double-slotted t ra i l ing-edge   f lap   sys tem,  full-span leading-edge s l a t ,  
low- and high-speed  a i lerons,  spoilers, and in te rchangeable  aspect-ratio-12 and 
aspect-ratio-10 wing tips. The p r e s e n t   i n v e s t i g a t i o n  was conducted to determine 
the  low-speed performance characteristics of the  aspect-rat io-10  vers ion of 
t h i s  model equipped wi th  both a part-span  and  full-span, double-slotted t r a i l i n g -  
edge  f lap  system. The model tested was a 3.23-m (1 0.59-f t) span model of an 
advanced  long-range, wide-body je t  t r a n s p o r t  wi th  c r u i s e  wing  and fuse lage  
dimensions similar to those of the  NASA SCW-2c s u p e r c r i t i c a l  wing model tested 
i n  the  Langley  8-Foot  Transonic Pressure Tunnel   and  reported  in   references 1 
and 2. Th i s  wing had an aspect ratio of 10, a 27O quarter-chord sweep, and 
streamwise supercritical a i r fo i l  s e c t i o n s  t ha t  v a r i e d   i n  maximum thickness-chord 
ratio from approximately  0.15 a t  t h e  wing root to 0.107 a t  the  wing t ip.  

The basic h i g h - l i f t  f lap system  consis ted of both part-span  and full-span 
double-slotted t ra i l ing-edge  flaps and a full-span  leading-edge slat .  The 
t ra i l ing-edge  f lap cons i s t ed  of an  advanced  design large vane  and small a f t  f lap 
combination, as opposed to the  more conventional  combination of small vane  and 
l a r g e   f l a p .  Also, as part  of the EET program, a s imi la r ly   des igned   la rge   vane  
and small a f t  f lap combination was tested ex tens ive ly  by t he  Douglas Aircraft 
Company and is reported i n   r e f e r e n c e  4. The par t -span flap conf igura t ion  was 
also equipped w i t h  inboard high-speed  a i lerons,  outboard low-speed a i l e r o n s ,  
and spoilers a t  the inboard  and outboard flap loca t ions .  The ful l -span f lap 
conf igura t ion  was obta ined  by rep lac ing  the  high- and lm-speed ai leron  segments  
w i t h  double-slotted f lap segments  equipped wi th  spoilers. Both part-   and f u l l -  
span flap conf igu ra t ions  were also equipped wi th  two wing-mounted flaw-through 
nace l l e s ,   l and ing   gea r ,   f i xed   ve r t i ca l  t a i l ,  and  movable h o r i z o n t a l  ta i ls .  

Two a d d i t i o n a l   h i g h - l i f t  f lap conf igu ra t ions  were tested during t h i s  inves- 
t i g a t i o n .  The first was obtained by replacing  the  inboard  high-speed  a i leron 
segment of the part-span flap system wi th  a double-slotted f lap segment  and was 
designated as t h e  ful l -span flap with low-speed a i l e r o n s  wing conf igura t ion .  
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The second was obta ined  by rep lac ing   the   ou tboard  law-speed a i l e r o n  segment of 
the  par t -span f lap  system wi th  a double-slotted  f lap  segment  and was des igna ted  
as the   fu l l - span  f l ap  wi th   h igh-speed   a i le rons  wing conf igura t ion .  Each of   the  
f o u r  flapped wing conf igu ra t ions  was tested wi th   t he  f lap  elements set  a t  a 
moderate d e f l e c t i o n  to  represent   take-off   condi t ions and a t  a h igh   de f l ec t ion  
to  represent landing   condi t ions .  Each  of t he   fou r   f l apped  wing conf igu ra t ions  
was tested with  the  ful l -span  leading-edge s l a t  fu l ly   de f l ec t ed ;   t he   pa r t - span  
and   fu l l - span   f lap  wing conf igu ra t ions  were also tested w i t h   t h e  s l a t  nested.  
I n   a d d i t i o n  to  the   fou r   f l apped  wing conf igu ra t ions ,  a c r u i s e  wing conf igu ra t ion  
(slats and f laps   nes ted)   and  a climb wing conf igura t ion  (slats f u l l y  deflected 
and flaps nes ted)  were also tested. A total  of 10 wing conf igu ra t ions  were 
tested: (1) c r u i s e ,  (2) climb, ( 3 ,  4) par t - span   f l ap  take-off and  landing, 
(5, 6 )  fu l l - span   f l ap   t ake -o f f  and landing,  (7, 8)  f u l l - s p a n   f l a p   w i t h  law-speed 
a i l e r o n s  t a k e o f f  and  landing, and (9, 10) fu l l - span  f lap  with  high-speed aile- 
rons  take-off  and  landing. 

The cruise, climb, part-span take-of f ,  and par t-span landing  f lap wing  con- 
f i g u r a t i o n s  were also tested dur ing  a p rev ious   i nves t iga t ion  reported i n   r e f e r -  
ence 3. As p o i n t e d   o u t   i n   t h e   d i s c u s s i o n   s e c t i o n  of t h a t  report, a thorough 
check of the  vane  and f l a p   p o s i t i o n i n g   a f t e r   c o m p l e t i o n   o f  the  tunne l  tests 
revealed  an error of 0 .6  an (0.25 i n .  ) i n   t h e  la teral  displacement of t h e   l e f t  
wing inboard   f lap   sys tem.   This  error i n  lateral  displacement was corrected 
p r i o r  to  t h i s   i n v e s t i g a t i o n ,  and selected tests of   the   par t - span   f lap  wing  con- 
f i g u r a t i o n  w i t h  both  take-off  and  landing f l ap  s e t t i n g s  were repeated. 

T h i s   i n v e s t i g a t i o n  was conducted   in  t h e  Langley 4- by 7-Meter Tunnel a t  
f ree-s t ream  condi t ions  corresponding to  Reynolds  numbers (based on   the  mean 
geometric  chord)  of 0.97 to 1.63 x 106 and corresponding Mach numbers of 0.12 
to  0.20, through  an  angle-of-attack  range  of -4O to  24O and a s i d e s l i p a n g l e  
range  of -1 Oo to So. The part- and f u l l - s p a n ,   t a k e o f f  and  landing f lap  wing 
conf igu ra t ions  were also tested in   p rox imi ty   o f   t he   t unne l  floor to  s imula t e  
ground  effects .  The model was instrumented  with a six-component  strain-gage 
balance to measure aerodynamic  forces  and moments and w i t h  chordwise s u r f a c e  
static-pressure t a p s  a t  th ree   spanwise   s t a t ions  to de termine   representa t ive  
wing and f l a p  loads. The pressure data o b t a i n e d   d u r i n g   t h i s   i n v e s t i g a t i o n  are 
p r e s e n t e d   i n   g r a p h i c  and t a b u l a r  form i n   r e f e r e n c e  5. This  report presents   and 
d i scusses   t he  s ta t ic  l o n g i t u d i n a l  and la te ra l -d i rec t iona l   aerodynamic  data 
o b t a i n e d   d u r i n g   t h i s   i n v e s t i g a t i o n .  

SYMBOLS AND ABBREVIATIONS 

The l o n g i t u d i n a l   f o r c e s  and moments p r e s e n t e d   i n  t h i s  report are re ferenced  
to t h e   s t a b i l i t y - a x i s   s y s t e m  and t h e  lateral  forces and moments to  the  body-axis 
system.  The moment data are referred to a moment c e n t e r  located on   t he  model 
c e n t e r   l i n e   ( i n t e r s e c t i o n   o f   t h e  wing r e fe rence   p l ane  and model symmetry p lane)  
a t  t h e  1.64-m  (5.39-ft) body s t a t i o n ,  which is 46.72 cm (18.39 in . )   longi tudin-  
a l l y  a f t  of t he  wing root l ead ing  edge. The l o n g i t u d i n a l   l o c a t i o n   o f   t h e  moment 
center   corresponds to the   qua r t e r - chord   po in t   l oca t ion  of t h e  mean geometr ic  
chord   o f   the   t rapezoida l  wing  planform  (planform  without  trail ing-edge  extension) 
which  extends fran t h e  model c e n t e r   l i n e  to t h e  wing t ip.  The aerodynamic  coef- 
f i c i e n t  data are based on   t he   t r apezo ida l  wing  planform  which  has a r e fe rence  
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area of 1.04 m2 (11.21 f t 2 ) ,  a reference  span of 3.23 m (10.59 f t ) ,  and a 
r e fe rence  mean geometric chord of 34.1 4 cm (1  3.44 i n .  ) . 

A l l  measurements  and  calculations were made i n  U.S. Customary  Units. 
Values  presented  herein are g i v e n   i n  t h e  In te rna t iona l   Sys tem  of   Uni t s  (S I ) ,  
with t h e  equ iva len t   va lues   i n  U.S. Customary  Units   given  parenthet ical ly .  

c, 

Cn 

b2 
aspect ratio, - 

S 

wing  span, m (f  t) 

l o c a l  streamwise wing chord, can ( in . )  

r e f e rence  mean g e m e t r i c  chord, cm ( in . )  

Drag 

qs 
d r a g   c o e f f i c i e n t ,  - (CD in  computer-generated tables) 

L i f t  

q s  
l i f t  c o e f f i c i e n t ,  - (CL in   computer-generated  tables)  

Rol l ing moment 
rol l ing-moment   coeff ic ient ,  (CRM in  computer-generated 

qSb 
tables) 

e f f e c t i v e   d i h e d r a l  parameter based on  increment of C1 between 
ac 2 

aB 
6 = -loo and 5O; - 0  I 1/deg 

P i t ch ing  moment 
pitching-moment  coefficient,  (CPM in  computer-generated 

qsc 
tables) 

Yawing moment 
yawing-moment c o e f f i c i e n t ,  (CYM in  computer-generated 

qSb 
t a b l e s )  

d i r e c t i o n a l   s t a b i l i t y   p a r a m e t e r  based on  increment of Cn between 
ac, 

6 = - loo  and So; - 9  I I/deg 
.. 

a6 
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Side  force 
CY 

cyB 

e 

it 

B 

side-force  coefficient, (CSF i n  computer-generated tables) 
qs 

side-force parameter based on increment of Cy between B = -loo 
acy 

aB and 5O; - 0  , 1/deg 

longitudinal  stability parameter (CMCL i n  computer-generated tables) 

CL2 
wing efficiency  factor, CD = C D , ~  + -, where CD,o is drag coef- 

TAe 
f ic ient   a t  zero l i f t  

height-to-span ratio of  model  moment reference  center above floor, 
m ( f t )  (H/B i n  computer-generated tables) 

incidence of horizontal  tail,  positive  for  leading edge  up,  deg 
(ISUBT i n  computer-generated tables) 

lift-drag  ratio (L/D i n  computer-generated tables) 

free-stream Mach  number (MACH i n  computer-generated tables) 

free-stream dynamic pressure, kPa ( lb / f t2 )  (Q i n  computer-generated 
tables) 

free-stream Reynolds number based on c 

wing reference  area, m2 ( f t 2 )  

- 

wing thickness-chord ratio 

angle of attack of  model reference  center  line,  positive nose  up,  deg 
(ALPHA i n  computer-generated tables) 

angle of sideslip of  model reference  center  line,  positive nose l e f t ,  
deg (BETA i n  computer-generated tables) 

aileron  deflection  angle,  positive  for  trailing edge  down,  deg 

flap  deflection  angle,  positive  for  trailing edge down, deg 

slat  deflection  angle,  positive  for  trailing edge down,  deg 

spoiler  deflection  angle,  positive  for  trailing edge  up,  deg 
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6, vane   de f l ec t ion   ang le ,   pos i t i ve  for t r a i l i n g  edge down, deg 

rl nondimensional wing semispan  locat ion 

Subscripts : 

cor r corrected 

R l e f t  

max  maximum 

K r i g h t  

Abbreviations:  

L.E. leading  edge 

T.E. t r a i l i n g   e d g e  

W.R.P. wing re ference   p lane  

MODEL DESCRIPTION 

The h i g h - l i f t  research model tested dur ing  t h i s  i n v e s t i g a t i o n  had a 3.23-m 
(10.59-ft)  span  and was r e p r e s e n t a t i v e  of an  advanced  long-range, wide-body 
je t  t r a n s p o r t  wi th  cruise wing  and fuselage dimensions scaled from those of the  
NASA SCW-2c high-aspect-ratio supercritical model developed a t  t h e  NASA Langley 
Research Center  and reported i n   r e f e r e n c e  1. The wing was fabricated wi th  
removable  leading-  and  trailing-edge  segments. The c r u i s e  wing  segments could  
be removed e a s i l y  and replaced w i t h  a leading-edge s l a t  and  trail ing-edge 
spoiler/flap and aileron  segments.   Although many wing conf igura t ions  were pos- 
sible, s i x  basic wing conf igura t ions  were tested dur ing  t h i s  inves t iga t ion :  
(1)  cruise (slats and f l a p s   n e s t e d ) ,  (2 )  climb (slats deflected and f l a p s  
nested) ,   (3)   par t -span flaps, ( 4 )  fu l l - span  flaps, (5) fu l l - span  flaps wi th  low- 
speed a i l e r o n s ,  and ( 6 )  fu l l - span  flaps wi th  high-speed a i l e r o n s .  Each of t h e  
four f lapped wing  conf i g u r a t i o n s  was tested wi th  the  f ull-span  leading-edge s l a t  
and the  t ra i l ing-edge   f lap   segments  deflected to s e t t i n g s   r e p r e s e n t a t i v e  of 
both take-off and  landing  conditions.  A detailed wing  planform  layout of the  
basic con t ro l  and f lap surfaces is p r e s e n t e d   i n   f i g u r e  l ( a ) ;  a ske tch  of the  s i x  
basic wing conf igu ra t ions  tested is p r e s e n t e d   i n   f i g u r e  l ( b ) .  Photographs of the 
model i n s t a l l e d   i n  t h e  Langley 4- by 7-Meter Tunnel are shown i n   f i g u r e  2. The 
p e r t i n e n t  model geometric characteristics are summarized i n  table I. Detailed 
wing  and f lap component surface coord ina tes  are g i v e n   i n   r e f e r e n c e s  5 and 6 .  

The model was fabricated w i t h  aluminum wings, a glass fiber fuselage,   and 
an empennage for minimal   def lect ions a t  the  des ign   condi t ions  of a maximum 
tunnel  dynamic pressure of 2.87 kPa (60.0 lb / f t2)  and a maximum wing l i f t  coef- 
f i c i e n t  of 3.0.  The  empennage cons i s t ed  of movable ho r i zon ta l  t a i l s  wi thout  
e l e v a t o r s  and a f i x e d   v e r t i c a l   f i n  wi thout  a rudder. The ho r i zon ta l  ta i ls  were 
mounted  on the model wi th  a geared,   p ivot ing bracket t h a t  allowed for incidence 
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ang les  from -15O to 1 5 O  i n  5O increments. The model was also equipped  with two 
wing-mounted, f low-through  nacel les   with scaled external   dimensions similar to 
those  of a typical high-bypass ratio (approximately 6)  turbofan  engine  used  on 
c u r r e n t  wide-body jets. The model was also equipped  with  simulated  landing 
gear  and doors a t tached  to t h e  wing  and fuselage  underside  near  the  nose.  

The basic c r u i s e  wing was designed  with an aspec t - ra t io-10   t rapezoida l  
planform  which  extended  from  the model c e n t e r   l i n e  to t h e  wing t i p  and  had 
27O quarter-chord sweep. The wing  had  an  inboard  t ra i l ing-edge  extension  that  
started a t  t h e  ll = 0.434  wing semispan  s ta t ion  and  increased  the  chord a t  t h e  
c e n t e r   l i n e  by 40 percent .  The  wing  had streamwise s u p e r c r i t i c a l   s e c t i o n s   w i t h  
maximum thickness-chord ratios of 0.144 a t  the  side-of-body  semispan  location 
(11 = 0.109) , 0.120 a t  the   t ra i l ing-edge  break s t a t i o n  (Tl = 0.434) , and  0.107 
a t  t h e  wing t i p  (17 = 1.0).  The  wing was mounted on   t he   fu se l age   w i th  a 5O dihe- 
dral  angle  and a -lo inc idence   angle  a t  the  wing c e n t e r   l i n e .  

Con t ro l  and  Flap  Systems 

The leading-edge s l a t ,  t ra i l ing-edge  flap, and spoiler and a i l e r o n   c o n t r o l  
s u r f a c e  areas were s i z e d  and posi t ioned  spanwise  on  the basis of a comparative 
a n a l y s i s   o f   s e v e r a l   e x i s t i n g   d e s i g n s  for lower aspect-rat io-6 to aspect-ratio-8 
t ransport   wings.  The t r a i l i n g - e d g e   f l a p  had a d o u b l e - s l o t t e d   f l a p   t h a t  con- 
sisted of an  advanced  design  large  vane and small a f t  f lap combina t ion   in  com- 
pa r i son   w i th   t he  more convent iona l  small vane  and l a r g e  a f t  f lap   combina t ions .  
Advanced des igns  similar to t h i s  combination  have  recently  been  under  develop- 
ment by s e v e r a l   a i r c r a f t   m a n u f a c t u r e r s   ( r e f .  4 )  and  have  experimentally  achieved 
maximum two-dimensional l i f t  coef f ic ien ts   approaching   those   ach ieved  by t h e  more 
complex t r i p l e - s l o t t e d   f l a p   s y s t e m s .  The s t r u c t u r a l  loads produced by t h i s  f lap 
combination are less severe   than   those   o f   the   convent iona l   combina t ions   because  
a g rea t e r   pe rcen tage   o f   t he  total  vane/flap loads are generated by t h e  more 
c lose ly   coupled   la rge   vane  component. 

For t h e   p a r t - s p a n   f l a p   c o n f i g u r a t i o n ,  a simple-hinged,  high-speed  aileron 
segment was pos i t i oned  outboard of the  break s t a t i o n ,  and a simple-hinged, low- 
speed  aileron  segment was pos i t ioned   ou tboard   o f  the o u t b o a r d   f l a p  segment. 
The l e f t  and r igh t   h igh-speed   a i le rons   could  be deflected from -30° to  50°, and 
t h e   l e f t  and r i g h t  low-speed a i l e r o n s ,  from -30° to 30°. Both l e f t  and r i g h t  
inboard  f lap  segments  were equipped  with  ground spoilers, and both l e f t  and 
r i g h t   o u t b o a r d  f lap segments were equipped   wi th   f l igh t  spoilers. The l e f t  and 
r igh t   g round  and f l i g h t  spoilers could be deflected to e i t h e r  45O or 60°, which 
are pr imari ly   ground  l i f t - loss   and speed-break d e f l e c t i o n s .  The l e f t   o u t b o a r d  
f l i g h t  spoiler could also be def lec ted   f rom Oo to 20° i n  4O increments,  which 
are p r i m a r i l y   f l i g h t   r o l l - c o n t r o l   d e f l e c t i o n s .  

To ob ta in   t he   t h ree   fu l l - span  f lap conf igu ra t ions  tested, t h e  l e f t  and r i g h t  
high-  and/or  low-speed  aileron  segments  of  the  part-span f lap conf igu ra t ion  were 
replaced wi th   p roper ly   contoured   double-s lo t ted  f lap segments  equipped  with 
f l i g h t  spoilers. Both left  and r i g h t , f l i g h t  spoilers could be deflected e i t h e r  
45O or 60°, and t h e  l e f t  f l i g h t  spoilers could also be d e f l e c t e d  from Oo to 20° 
i n  4O increments. The f l i g h t  spoilers of t h e  f lap segment  used to replace t h e  
l e f t  low-speed a i l e r o n  segment w i l l  be called " ro l l - con t ro l  spoilers." 
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Slat and Flap Settings 

The s la t ,  vane, and flap components  were set  at  deflections  representative 
of either climb, take-off, or landing wing configurations, and the corresponding 
gaps and overlaps were then optimized for maximum l i f t  using  the  theoretical 
two-dimensional,  multicomponent airfoil  analysis program described i n  refer- 
ence 7. . A  sketch of the  deflection, gap, and overlap  definition employed during 
t h i s  investigation is presented i n  figure 3. The deflections and overlaps  are 
defined relative  to  the  longest chord of the  particular components. The longest 
chord is defined as  the  distance from the midpoint of the  trailing-edge base of 
the component to  the. forward-most leading-edge coordinate. The overlap is 
defined as  the  distance from the lower surface  trailing-edge  coordinate of the 
forward component along its longest chord to  a  point a t  which a  perpendicular 
dropped from that chord intersects  the forward-most coordinate on the  leading 
edge  of the a f t  component.  The gap is defined as the shortest  distance from the 
lower surface  trailing-edge  coordinate of the forward component to the upper 
surface of the a f t  component. 

The  component geometries of the  flapped wing sections  at  the  trailing-edge 
break station (rl = 0.434) were used to perform the  theoretical two-dimensional 
gap and overlap  optimizations. The results of the  optimizations  are summarized 
i n  the  following table: 

1 ~ wing Deflection, 
configuration Component 

deg W?/c 

C l i m b  

Take-of f 

Landing 

j Slat 0.02 -50 

Slat  -50 

.Ol 15 Flap 

.015 15 Vane 
0.02 

Slat - 50 0.02 
Vane 30 .02 
Flap .Ol 30 

Over lap/c 

0.02 

0.02 
.04 
.Ol 

0.02 
.03 
.005 

These  two-dimensional deflections, gaps, and overlaps were incorporated  into 
the  actual three-dimensional wing using positioning  jigs  located a t  the edges 
of the leading-edge s l a t  and trailing-edge  flap segments. For each wing con- 
figuration,  the  trailing-edge vane  and flap component deflections, gaps, and 
overlaps a t  the  trailing-edge break station were se t   in i t ia l ly ,  and the  deflec- 
tions of the  positioning j i g s  for  the inboard and outboard segments were then 
individually  adjusted i n  the streamwise direction  to maintain  the proper gaps 
and overlaps. The change i n  deflections  for  the inboard and outboard segments 
was necessary because of the geometric twist of the wing.  The trailing-edge 
vane  and flap components  were also  translated s l i g h t l y  i n  an attempt to keep 
their  pressure  taps i n  the same streamwise plane as  that of the main  wing taps. 
The gaps and overlaps of the inboard vane  and flap components  were s e t   a t  
constant  values along the segment  span  and  were  based  on the  local  cruise wing 
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chord a t  the   t ra i l ing-edge  break s t a t i o n .  The gaps  and  overlaps of the   ou tboard  
vane  and f l a p  components were set a t  cons tan t   percentage   va lues  based on t h e  
local chord. 

The t ra i l ing-edge   vane / f lap  brackets were a t t a c h &   i n   p l a n e s  parallel to 
t h e  wing  symmetry plane.  The leading-edge s l a t  was p o s i t i o n e d   i n  a similar man- 
ner   except   that   the   inboard and outboard segments were adjusted i n   p l a n e s  per- 
pendicular  to the  leading-edge  of t he  c r u i s e  wing.  The gap  and  overlap were 
set a t  constant   percentage  values  based on  the iocal chord  of  the wing wi thout  
the   t ra i l ing-edge   ex tens ion   ( t rapezoida l   p lanform) .  The leading-edge s l a t  
brackets were a t t ached   i n   p l anes   pe rpend icu la r  to t h e  wing leading  edge. No 
a t tempts  were made to account for t h e   d e f l e c t i o n   o f   e i t h e r  s l a t  or f l a p  brackets 
under  aerodynamic  loading. 

Wing Pressure  Taps 

The p res su re  data o b t a i n e d   d u r i n g   t h i s   i n v e s t i g a t i o n  are p resen ted   i n   bo th  
graphic  and tabular   form  in   re fe rence  5. As i l l u s t r a t e d   i n   f i g u r e  l ( b ) ,  t he  
wing was instrumented w i t h  chordwise rows of surface s t a t i c - p r e s s u r e  taps a t  
three   spanwise   s ta t ions  labeled A, B, and C and located a t  rl = 0.266,  0.624, 
and  0.907, r e spec t ive ly .   S t a t ions  A and B each had 70 p r e s s u r e   t a p s   f o r  both 
part- and f u l l - s p a n   f l a p  wing c o n f i g u r a t i o n s .   S t a t i o n  C had 47 taps for t h e  
par t - span   f lap  wing configurat ion  and 49 f o r  t h e  f u l l - s p a n   f l a p  wing config- 
ura t ion .   Severa l  component  combinations were possible a t  each  of the  three 
s t a t i o n s  and are i l l u s t r a t e d   i n   f i g u r e  4. For t h e  pa r t - span   f l ap  wing config- 
u r a t i o n s ,  a l l  the combina t ions   p re sen ted   i n   f i gu re  4 were possible a t  sta- 
t i o n s  A and B; however,  only  combinations  using  components A, E, and F were 
possible a t  s t a t i o n  C. All component combina t ions   p re sen ted   i n   f i gu re  4 were 
p o s s i b l e  a t  a l l  three s t a t i o n s  for the   fu l l - span  flap wing conf igura t ions .  

TESTS AND CORRECTIONS 

The tests were conducted i n  the  Langley 4- by 7-Meter Tunnel,  which has 
a test s e c t i o n  of 4.42 m (14.50 f t )  by 6.63 m (21.75 f t ) .  These tests were 
conducted a t  free-stream  dynamic  pressures  from 0.96 to 2.87 kPa (20.0 to 
60.0 l b / f t 2 ) .  Corresponding  Reynolds  numbers, based on the   r e f e rence  mean 
geometric  chord  of 34.14 c m  (1  3.44 in . )  , were 0.97 to  1.63 x 106  and corres- 
ponding Mach numbers were 0.12 to 0.20.  The model was tested through  an  angle- 
of-attack range of -4O to 24O and a s ides l ip-angle   range  of -loo to So. 

The aerodynamic  forces  and moments were measured by a six-component  strain- 
gage  balance mounted i n s i d e  the  fuselage.  The angle   of  attack was set by t h e  
p i t c h   d r i v e  of the  model support system  and  measured by a n   e l e c t r o n i c   i n c l i -  
nometer  mounted i n s i d e   t h e  forward por t ion   o f   t he   fu se l age .  The sideslip angle  
was set  by the  yaw d r i v e  of t h e  model  support  system  and was measured  by  an 
e l ec t ron ic   coun te r  mounted  on the  yaw-drive  gearing  system. The  wing s u r f a c e  
s ta t ic  p res su res  were measured by either 17.24- or 34.47-kPa (2.5 or 5.0 lb / in2)  
d i f f e r e n t i a l   p r e s s u r e   t r a n s d u c e r s  and s ix   48-port   scanning  valves .   Fuselage 
chamber and base p res su res  were measured by 6.89-kPa (1 .O l b / i n 2 )   d i f f e r e n t i a l  
pressure transducers .  
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Eoundary-layer  transition strips were  located 2.54 cm (1.0 in.) normal to 
the  leading  edge on both upper  and  lower surfaces of the  cruise wing  configu- 
ration  only, on the horizontal and vertical  tails, and on the  outer surfaces 
of the  flaw-through  nacelles. The transition  roughness  was  sized  according to 
reference 8 and required  a commercial No. 60 abrasive grit  sparsely applied. 

Wind-tunnel  jet-boundary corrections were  computed  according to refer- 
ences 9, 10, and 11 ,  and  the  averaged  values =re applied to the  force and moment 
data. The corrections were  applied as follows: 

cD,corr = cD + JlcL2 

Cm,cOrr = C, + J3CL (for  tail-on data) 

where J1 = 0.0045, J2 = 0.2581,  and J3 = 0.011. Wing,  body,  and  wake  solid 
blockage corrections were  also  applied  to  the  data and were  determined  according 
to  reference 12. Drag corrections due  to model chamber and base  pressures refer- 
enced to  free-stream static pressure  were  also  applied to the  data. No correc- 
tions for tunnel flaw angularity were made to the  data  because  no  provisions 
were  made  to  test  the model in the  inverted  position.  However,  flow  angularity 
measurements, made. during  several previous investigations on similar models posi- 
tioned  at  the  same  approximate  location in the  tunnel,  showed  that  a 0. l o  to 0.2O 
up-flow correction  was required. 

PRESENTATION OF RESULTS 

Although  numerous  test  variables and  wing configurations were  possible for 
this  high-lift  research  model,  only  combinations  representative of the  more  sig- 
nificant  configurations  were  tested  during  this  investigation.  The test results 
from  a prior investigation as presented in reference  3 show the  effects  of 
(1) an  increase in aspect ratio to 12, (2) nacelles on/off, (3) transition 
strips on/off, (4) spoiler  deflection on longitudinal lift loss, and (5) high- 
speed  aileron  deflection  on  lateral-directional characteristics for the  cruise, 
climb, and  part-span flap wing  configurations. The particular  longitudinal and 
lateral-directional  test  variables  and  wing-configuration  combinations  tested 
during  this  investigation are presented in the following table: 
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Figure index for wing configurations of - - 

:mise 
T T T 

~ ~ ~~~ 

Full-span flap Full-span flap with 
lov-speed aileron 

Full-span flap  with 
high-speed aileron Part-span flap Text variable 

Longitudinal  data: 

Reynolds nmber 
( S u a n a q ,  fig. 11) 

Eorizontal-tail  deflection 
(SLIIIarLTy, fig. 18) 

Landing gear on/off 

Slat  deflection/nested 

Ground effects 

Lateral data: 

Sideslip angle 

-speed aileron  &flection 
(roll  control) 

Spoiler &flection 
(roll  control) 

I 

Landing Takeoff Landing Takeoff Landing Takeoff 

9 (a) 

16(a), (b) 

19 (e). 

""""" 

""""" 

26(a), (b) 

6 

13 

" 

" 

" 

26(C) ,  (d: 

""""" 

""""_. 

23 

" 

" 

24(a), (b) 

!8(a)  to  (d) 

."""""_ 

""""" 

""""" 

""""" 



Unless  otherwise stated on t h e  data f i g u r e ,  the  n a c e l l e s  were on,  and the  
ho r i zon ta l  ta i ls  were off for a l l  wing conf igu ra t ions  tested. I n   a d d i t i o n ,  
unless   otherwise stated, the  gear  was of f  for the c ru i se   and  climb wing config- 
u ra t ions  and was on for t h e  flapped wing conf igura t ions .  Listed on each f i g u r e  
are the  run  numbers  corresponding to the  data plotted. The tabula ted   longi -  
t u d i n a l   s t a b i l i t y - a x i s   a n d  la teral  body-axis data for a l l  t h e  runs   p re sen ted   i n  
t h i s  report  are given  in   appendix A. The trim l o n g i t u d i n a l   s t a b i l i t y - a x i s   d a t a  
obtained by i n t e r p o l a t i o n  of the  test d a t a  for va r ious   ho r i zon ta l - t a i l  deflec- 
t i o n s  are g iven   in   appendix  B. 

DISCUSSION OF RESULTS 

The d iscuss ion   of  the  test  results is d i v i d e d   i n t o  t w o  main  sect ions:  
(1 )  t h e  s ta t ic  longi tudinal   aerodynamic characteristics of t h e  model and (2 )  t h e  
static l a t e ra l -d i r ec t iona l   ae rodynamic   cha rac t e r i s t i c s .  

The s t a l l  angle   of  attack is defined as the wing angle  of attack a t  which 
the  flaw separates   near   the wing t ip.  Th i s  s epa ra t ion  results i n  a sudden loss 
of total  l i f t  and n o t i c e a b l e   p o s i t i v e   s h i f t   i n   p i t c h i n g  moment due to  t h e  loss 
of loading a f t  of the  moment center .  The maximum l i f t  does not  always occur a t  
the  wing-tip s t a l l  angle   because  the  f low may remain  attached to t h e  inboard 
s l a t  and f l a p  surfaces, thereby  producing  addi t ional  l i f t  a t  ang le s   g rea t e r  
than the  wing-tip s t a l l  angle  of attack. However, the usable range of l i f t  is 
gene ra l ly  limited to  t h a t  a t  the  wing-tip s t a l l  angle  because of the   adverse  
e f f e c t s  of t i p  flow sepa ra t ion   on   t he   con t ro l   e f f ec t iveness  of the  outboard low- 
speed a i l e r o n  or spoiler r o l l - c o n t r o l  surfaces. Analysis  of t h e  wing p res su re  
data p r e s e n t e d   i n   r e f e r e n c e  5 showed t h a t  a l l  t h e  wing conf igu ra t ions  tested 
exhibi ted  wing-t ip  s t a l l  behavior .   In   general ,   the  flaw separa tes   near  the  t i p  
i n i t i a l l y  because of t h e  i n a b i l i t y  of the  highly  three-dimensional  boundary  layer 
to remain attached i n  the  presence of t h e   l a r g e  s ta t ic  pressure g r a d i e n t s  tha t  
develop a t  the  higher   angles  of attack. These g r a d i e n t s  are due to t h e  combined 
e f f e c t s  of the t i p  vor tex  roll-up and the  high  local ly   induced  angles  of attack, 
which are a func t ion  of the  spanwise load d i s t r i b u t i o n   o n  t h e  wing. Based on 
p o t e n t i a l  flaw theory,  the spanwise load d i s t r i b u t i o n  is a direct func t ion  of 
the  planform  shape,  spanwise twist d i s t r ibu t ion ,   and  local chordwise camber 
d i s t r i b u t i o n .  The s t a l l  angle  of the cruise wing conf igu ra t ion  tested dur ing  
t h i s  i n v e s t i g a t i o n  could be increased  by inc reas ing  t h e  wing twist or by droop- 
ing  t h e  wing leading  edge  ( increased camber) near t he  wing t i p  to reduce t h e  
local induced  angles of attack. However, a t  the  d e s i g n   f l i g h t   c o n d i t i o n s  
(M = 0.80),  an i n c r e a s e   i n  twist or leading-edge  droop cou ld  poss ib ly  cause the  
formation  of local shocks, with a cor responding   undes i rab le   reduct ion   in  t h e  
drag- r i se  Mach number. 

The spanwise load d i s t r i b u t i o n  of a wing equipped wi th  a h igh- l i f t   sys tem 
is p r imar i ly  a func t ion  of t h e  l o c a t i o n ,   s i z e ,  and d e f l e c t i o n  of the  var ious  
system  components. For good lowspeed performance characteristics, it is 
gene ra l ly  desirable to s i z e  and d e f l e c t  t h e  various  components so t ha t  a l a r g e  
percentage of t h e  total  wing load is produced by t h e  inboard  segment of t h e  
wing; i n  order to reduce the  structural bending moment a t  the  root and reduce 
the  outboard  induced  angles   of  attack. Usually,   inboard component su r face  areas 
and d e f l e c t i o n s  t h a t  are p ropor t iona l ly  as g r e a t ,  i f  not grea te r ,   t han  those of 
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the  outboard  components are r e q u i r e d .   I n   c o n t r a s t ,   t h e  wing tested d u r i n g   t h i s  
i n v e s t i g a t i o n  had p ropor t iona l ly  smaller inboard  vane and f l a p   s u r f a c e  areas i n  
comparison w i t h  t h e  outboard areas because of the combined effects of high 
a spec t  ratio,  low sweep,  spanwise  location of the  t ra i l ing-edge  break,   and the  
desired l o c a t i o n  of the  wing wheel well c a v i t i e s .   I n   s p i t e  of the proport ion-  
a l l y  smaller vane  and f l a p  surface areas inboard,   the  outboard  induced  angles 
of a t tack could possibly  be  reduced by a gradual  or segmented  increase  in   the 
spanwise  deflection  of  the  leading-edge s la t .  Although  desirable,  such  deflec- 
t i o n s  are d i f f i c u l t  to  obtain  mechanically  and are genera l ly   no t   cons idered  
p r a c t i c a l .  The leading-edge s l a t  was def lected  spanwise a cons t an t  -50°, a 
nominal  deflection  based on a p re l imina ry   ana lys i s  of similar cur ren t ly   oper -  
a t iona l   h igh - l i f t   sys t ems .  

Few reliable three-dimensional   analyt ical   design  methods are c u r r e n t l y  
a v a i l a b l e  to  determine the  optimum shape,  gap,  overlap,  and de f l ec t ion   o f   t he  
va r ious  components of a pa r t i cu la r   h igh - l i f t   sys t em  the re fo re ,   expe r imen ta l  
inves t iga t ion   remains  the only reliable method. Conversa t ions   wi th   researchers  
i n   i n d u s t r y  who also f l i g h t  test  f u l l - s c a l e  aircraft  i n d i c a t e   t h a t   t h e  posi- 
t ion ing   o f  s l a t ,  vane,  and f l ap  components for optimum performance is g r e a t l y  
affected by Reynolds number. In   addi t ion ,   per formance   t rends   ev ident  from wind- 
tunnel  tests a t  l o w  Reynolds number condi t ions  do not  always  remain  the same a t  
high  Reynolds number f l i g h t  test  condi t ions .  The advent  of wind tunnels  w i t h  
higher  Reynolds number c a p a b i l i t i e s ,   s u c h  as the   Na t iona l   T ranson ic   Fac i l i t y  
under   construct ion a t  Lac, w i l l  provide a unique  opportuni ty  to perform more 
d e f i n i t i v e   h i g h - l i f t  model-scale tests. 

Longi tudina l  Characteristics 

Effects  of  Reynolds number .- The effects of a small change i n  Reynolds 
number on the  untrimmed ( h o r i z o n t a l  t a i l  off)  longi tudinal   aerodynamic  char-  
acteristics of t h e  cruise, climb, pa r t - span   f l ap   a lone ,   fu l l - span   f l ap   a lone ,  
fu l l - span   f l ap   w i th  low-speed a i l e r o n s ,  and fu l l - span  f lap w i t h  high-speed 
a i l e r o n s  wing conf igu ra t ions  are p r e s e n t e d   i n   f i g u r e s  5, 6 ,  7, 8,  9,  and 10, 
r e spec t ive ly .  The var ia t ion   in   Reynolds  number, based on the re fe rence  mean 
geometric chord, was small and  ranged in value  from 0.97 to  1.63 x IO6. Th i s  
small v a r i a t i o n  had the expec ted   negl ig ib le  effect on the  aerodynamic charac- 
teristics of a l l  the  wing conf igu ra t ions  tested a t  angles   of  at tack below t h e  
s t a l l  angle.  

The c r u i s e  and climb ( s l a t  deflected and f l aps   nes t ed )  wing conf  igura- 
t ions  demonstrated the typical l i n e a r   i n c r e a s e   i n   l i f t  and p i t c h i n g  moment w i t h  
a n   i n c r e a s e   i n   t h e   a n g l e  of attack below t h e  s t a l l  angle. The remaining  wing 
conf igura t ions   (wi th  both s l a t  and flaps def lec ted)   demonst ra ted  a nonl inear  
i n c r e a s e   i n   l i f t  and p i t c h i n g  moment w i t h  a n   i n c r e a s e   i n  the  angle  of attack 
below the s t a l l  angle .   Analysis  of the wing p res su re  data p r e s e n t e d   i n   r e f e r -  
ence 5 showed tha t  this nonl inear   behavior  was due   p t   imar i ly  to t h e  fact t ha t  
the  aerodynamic  loading on the vane/flap  combination  and rear p o r t i o n  of the  
main section  remained almost cons t an t  as  the  angle  of attack increased ,  whereas 
the  aerodynamic  loading on the  slat  and  forward  portion of the  main s e c t i o n  
increased   nonl inear ly .  
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Also, as shown i n   f i g u r e  5, t he  small increase  in   Reynolds  number obta ined  
du r ing   t h i s   i nves t iga t ion   p roduced  no  change i n  s t a l l  angle and a small inc rease  
i n  maximum l i f t   a f t e r  s t a l l  for the  cruise wing configurat ions  both  with 
nacelles on  and o f f .  A s  shown i n   f i g u r e s  6 to 10, however, a small i nc rease  
i n  Reynolds number produced   the   unexpec ted   resu l t   o f   an   overa l l   reduct ion   in  
both s t a l l  angle  and maximum o b t a i n a b l e   l i f t   c o e f f i c i e n t   a f t e r  s t a l l  f o r   t h e  
climb and fo r  a l l  the  f lapped wing conf igu ra t ions  tested. The development  of 
asymmetric flow pa t t e rns   be tween   t he   r i gh t  and l e f t  wings  resul t ing  f rom  very 
small d i f f e r e n c e s   i n   t h e   p o s i t i o n s   o f   t h e   r i g h t   a n d   l e f t   h i g h - l i f t   s y s t e m  com- 
ponents  could  have caused t h i s  unexpected  behavior. The gaps,   overlaps,   and 
d e f l e c t i o n s   o f  a l l  t h e  components were checked  very  careful ly  af ter  th i s   i nves -  
t i g a t i o n  and were found to be wi th in   eng inee r ing   spec i f i ca t ions .  The lef t  wing 
was instrumented  with  surface  s ta t ic-pressure taps which could have resulted i n  
asymmetric component deflections  under  aerodynamic  loading;  however,   an  analysis 
of   the la teral  data obta ined  showed  no d i s c e r n i b l e   p a t t e r n  as to  whether  the 
r i g h t  or l e f t  wing stalled f i rs t .  The development of asymmetric or larger 
separated flow regions   near  the wing t i p s  due  to change in  Reynolds number could 
also have  possibly  caused this unexpected  behavior. The Reynolds number a t  t h e  
wing t i p s ,  based on t h e  t i p  chord, ranged  from 0.53 to 0.89 x lo6. Even a t  
these  low Reynolds  numbers, t he   ex i s t ence   o f   s i zab le   r eg ions   o f   l amina r   f l ow is 
doub t fu l  because of t h e   l a r g e  pressure g r a d i e n t s  tha t  developed on t h e  upper 
sur face   o f  the leading-edge s l a t  and because of   the   h ighly   tu rbulen t  flow 
through  the  s la t /main slot e x i t   p l a n e .  

Very l i t t l e  is known a b o u t  t h e  e f f e c t s   o f  either dynamic model o s c i l l a t i o n s  
or high  crossflow  velocity  components  on  the mechanisms of  turbulent  boundary- 
l aye r   s epa ra t ion  a t  t hese  low Reynolds  numbers. The model had a r a t h e r   l a r g e  
f l e x i b l e  wing and was mounted  on a h igh ly   can t i l eve red  model support   system 
which r e s u l t e d   i n   l a r g e  model and  wing-t ip   dynamic  osci l la t ions  near  and a f te r  
t h e  s t a l l  angle   o f  attack. During th i s   i nves t iga t ion ,   no   f l ow-v i sua l i za t ion  
s t u d i e s  were made to de termine   the   exac t   reg ions  of separated f low;  therefore ,  
no de f in i t i ve   exp lana t ion   can  be given for the   unexpec ted   t rend   in  s t a l l  angle  
and maximum o b t a i n a b l e   l i f t   c o e f f i c i e n t   f o r   t h e  climb and flapped wing 
conf igu ra t ions .  

The e f f e c t s   o f   n a c e l l e s  on the   l ong i tud ina l   ae rodynamic   cha rac t e r i s t i c s  
of t h e  cruise wing conf igu ra t ion  are p r e s e n t e d   i n   f i g u r e  5 (c) . A t  the  higher  
angles  of a t tack,  these  data show tha t   add ing   nace l l e s  resulted i n  a s l i g h t  
i n c r e a s e   i n  CL and CD and i n  a v e r y   s l i g h t   p o s i t i v e   s h i f t   i n  C+,. Adding 
nace l les   can   o f ten   cause   an   increase   in  CL, because the  nacel les   themselves  
produce a l i f t  increment and inc rease   t he  local wing loads due to  an   increase  
i n  t h e  local induced  angles of attack. A t  the   higher   angles  of attack, t h e  
r e l a t i v e l y   l a r g e  increase i n  CD was poss ib ly  caused by the  formation of 
separated flow  regions  on  the  nacelles.   Such  formations  could  possibly be 
e l imina ted  by proper   pos i t ion ing  of vo r t ex   gene ra to r s .  A t  t h e  lower ang le s  of 
a t tack,  t h e   i n c r e a s e   i n  CD was much smaller as a result of t h e  added th rus t -  
i ng  force produced by the  toe-in of the   nace l le   py lon .  

Untrimmed c h a r a c t e r i s t i c s . -  Summary plots  showing  comparisons  of t he  
untrimmed long i tud ina l   ae rodynamic   cha rac t e r i s t i c s   o f  a l l  t h e  wing configura- 
t i o n s  tested are p r e s e n t e d   i n   f i g u r e  11 for Rc = 1.63 x lo6. The leading-edge 
s l a t  was d e f l e c t e d  a cons t an t  -50° f o r   t h e  climb conf igu ra t ion  and a l l  t h e  
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f lapped  wing c o n f i g u r a t i o n s .   T h i s   c o n s t a n t   d e f l e c t i o n   p r o d u c e d   e s s e n t i a l l y  a 
constant  spanwise  leading-edge camber d i f fe rence   be tween  the   c ru ise   and   c l imb 
wing conf igu ra t ions .  As shown i n   f i g u r e  11 ( a ) ,  for t h e  climb conf igu ra t ion ,  
t h i s   c o n s t a n t  camber d i f f e rence   r e su l t ed   i n   app rox ima te ly  equal slopes for t h e  
angle-of-attack and C, ver sus  CL c u r v e s   f o r   t h e   c r u i s e   a n d  climb wing  con- 
f i g u r a t i o n s .  An approximate 2.5O p o s i t i v e   s h i f t  also occurred i n   t h e   a n g l e   o f  
at tack o f   z e r o   l i f t .  A t  a given CL through a range  of  0.5 to  1.2, CD was 
0.02 higher and Cm was i d e n t i c a l   f o r   t h e  climb, i n  comparison  with  the cruise 
wing conf igu ra t ions .  For t h i s  same range  of CL, an a n a l y s i s  of CD versus  
C L ~  plots showed tha t   bo th   conf igu ra t ions  had approximately  the same va lue   o f  

0.70 for t h e  wing e f f i c i e n c y   f a c t o r  e. ('D = c D , ~  i- - , where CD,o is t h e  

d r a g   c o e f f i c i e n t  a t  z e r o   l i f t .  The cruise wing conf igu ra t ion  had an  untrimmed 
maximum L/D of  16.52 a t  CL = 0.68; t h e  climb wing conf igu ra t ion  had an 
untrimmed maximum L/D of 11.72 a t  CL = 0.90. 

CL2 

) 
TAe 

A s  shown i n   f i g u r e  1 1 (a) , CD fo r   t he   fu l l - span ,   t ake -o f f   f l ap  wing  con- 
f i g u r a t i o n  a t  a given CL through a range  of  1.2 to 2.2 was approximately 0.01 
less than CD for   the  par t -span,   take-off   f lap wing conf igura t ion .  A s l i g h t l y  
lower CD was expected for the   fu l l - span  f lap  configurat ion  in   comparison  with 
tha t   fo r   t he   pa r t - span  f lap  conf igu ra t ions  as a r e s u l t  of the  smoother  and more 
nea r ly  e l l ip t ic  spanwise load d i s t r i b u t i o n .   A n a l y s i s   o f  CD versus  CL2 plots 
through  the CL range  of  1.2 to 2.2  showed tha t   bo th   t ake-of f   conf igura t ions  
had approximately  the same e va lue  of 0.85. Th i s   r ep resen t s  a 0.15-increase 
i n   t h e  e va lue  compared to  t h e  cruise and climb wing c o n f i g u r a t i o n s .   I n  
genera l ,  a h igh - l i f t   sys t em w i l l  improve t h e  flow q u a l i t y ,   i n   t h a t   f l o w  sepa- 
r a t i o n  is reduced and addi t iona l   l ead ing-edge   suc t ion  is recovered so t h a t   t h e  
wing e f f i c i e n c y  is h i g h e r   i n   t h e   h i g h - l i f t  case than  that   of   the   c lean-wing case. 
(Also, see ref.   13.)   The  part-span,  take-off  f lap wing conf igu ra t ions  had an 
untrimmed maximum L/D of 9.61 a t  CL = 1.49,  and  the  full-span,  take-off f l ap  
conf igu ra t ion  had an untrimmed maximum L/D o f  10.20 a t  a s l i g h t l y   h i g h e r  CL 
of 1.55. 

A s  also shown i n   f i g u r e  1 1 (a) , t h e  part- and f ul l -span,   landing f lap  wing 
conf igu ra t ions  a t  a given CL had a l m o s t   i d e n t i c a l  CD values  through a CL 
range  of 1 .0  to 2.6. As for   the   cor responding   take-of f   conf igura t ions ,  a reduc- 
t i o n   i n  CD was expected for the   fu l l - span ,   l and ing  f lap wing conf igu ra t ions  
compared with  the  part-span wing configurat ions.   Without  detailed flow  visu- 
a l i z a t i o n  and more d e t a i l e d   s p a n w i s e   p r e s s u r e   d i s t r i b u t i o n  data, no d e f i n i t i v e  
explanat ion  can be given for t h e  lack of r e d u c t i o n   i n  CD. Perhaps the f u l l -  
span, landing  f lap wing conf igu ra t ion  had a reg ion  of separated flow  which 
tended to  increase   the   d rag   of   the  model. However, such a r eg ion  is n o t   r e a d i l y  
apparent  from an a n a l y s i s  of t h e  limited wing pressure d i s t r i b u t i o n  data taken 
d u r i n g   t h i s   i n v e s t i g a t i o n .  An a n a l y s i s  of CD versus  CL2 plots showed t h a t  
bo th   l anding   conf igura t ions  had an e value  of  approximatley 0.89, which 
r e p r e s e n t s  a fu r the r   i nc rease   o f  0.04 compared wi th   the   va lue   for   the   t ake-of f  
conf igura t ions .   Both   l anding   conf igura t ions  had an approximate  untrimmed m a x i -  
mum L/D o f  7.55 a t  an approximate CL of 2.0.  The part-span,  landing  and 
full-span, take-off f lap-wing  configurat ions had n e a r l y   i d e n t i c a l   v e r s u s  
CL cu rves   fo r  a CL range  of 0.7 to  2.5,  which implies tha t   bo th   conf ig-  
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ura t ions   i ncu r   t he  same trim d r a g   p e n a l t i e s .  (Tr im drag is def ined  as the   d rag  
increment  due to t h e   h o r i z o n t a l - t a i l  l i f t  requi red  to trim t h e  a i rcraf t . )  

Comparisons of t h e  untrimmed long i tud ina l   ae rodynamic   cha rac t e r i s t i c s  of 
the  four   take-off  and l a n d i n g   f l a p  wing conf igura t ions  are p r e s e n t e d   i n   f i g -  
u r e s  11 (b) and 11 (c) , respec t ive ly .  For t h e  take-off f l a p   c o n f i g u r a t i o n s  a t  a 
given CL through a range of 0.2 t o  2.1, the   fu l l - span  f lap  and ful l -span f lap  
with low-speed a i l e r o n s  wing conf igura t ions  had s l i g h t l y  lower CD and,  there- 
fore, higher  L/D values   than  the  corresponding  values  for the   pa r t - span   f l ap  
and  ful l -span  f lap  with  high-speed  a i lerons wing conf igura t ions .  The ful l -span 
f lap   wi th   h igh-speed   a i le rons  wing conf igura t ion   produced   s l igh t ly   h igher  neg- 
a t i v e  C, than  the  ful l -span f l ap  with low-speed a i l e r o n s  wing configurat ion.  
T h i s   r e s u l t  was expected because of the   reduced   loading   near   the   t ips   o f   the  
wing  equipped  with  outboard low-speed a i l e r o n s .  For the   l anding   f lap   conf igu-  
r a t i o n s  tested a t  a given CL through a range of 0.7 t o  2.6, a l l  the  configura-  
t i o n s  tested had approximately  the same CD and L/D values .  The t r e n d s   i n  
t h e  C, c h a r a c t e r i s t i c s  for the   l anding  f l ap  wing conf igura t ions  were similar 
t o  those  observed  for   the take-off f l ap  wing conf igura t ions .  For both   the  take- 
o f f   and   l and ing   f l ap  wing conf igura t ions ,   the   th ree   fu l l - span  f l ap  wing configu- 
ra t ions  produced more negat ive  C, than the  part-span f lap  wing configurat ion;  
t h i s   r e s u l t  implies higher  trim d r a g   p e n a l t i e s   f o r   t h e   f u l l - s p a n  f lap  wing 
configurations.   These  higher trim d r a g   p e n a l t i e s   c o u l d   e a s i l y   o f f s e t   a n y  
improvements i n  L/D obtained  using  ful l -span flaps. 

For t h i s  model, t h e   o v e r a l l  trim drag   pena l t i e s   migh t  be reduced by moving 
t h e  moment r e fe rence   cen te r   (u sua l ly   t he  same as t h e  aircraft  center-of-gravity 
l o c a t i o n )   f u r t h e r  a f t  to reduce   the   nega t ive  C,. However,  moving the   cen ter -  
o f -gravi ty   loca t ion  a f t  without  a c o r r e s p o n d i n g   a f t  movement of the  rear-wheel 
loca t ion   can   adverse ly   o f fse t   the   nose-wheel   s teer ing   forces .   In   genera l ,  a 
more d e s i r a b l e  way of reducing   the   overa l l   nega t ive  Cm value is to des ign   t he  
wing  and f lap system so t h a t   t h e  maximum l i f t  w i l l  be generated by the   inboard  
segment of t h e  wing. This  method w i l l  reduce  the  negat ive Cm va lue  by moving 
t h e  wing center -of -pressure   loca t ion   ( the   po in t   th rough which t h e  wing r e s u l t a n t  
force acts) forward toward t h e  model moment reference  center .   This   approach 
w i l l  require   large-percent-chord,   h ighly  def lected f laps inboard to produce l i f t  
and  highly deflected leading-edge  devices  outboard to i n c r e a s e   t h e  stall angle  
and t h e  maximum o b t a i n a b l e  l i f t .  As previously  discussed,   h igher   inboard load- 
ing  w i l l  also have  the added advantage   o f   reduced   s t ruc tura l  root bending 
moments and of lower induced  angles of attack outboard. 

Trimmed charac te r  istics .- The e f f e c t  of ho r   i zon ta l - t a i l   de f l ec t ion   on   t he  
long i tud ina l   ae rodynamic   cha rac t e r i s t i c s  of the   10  wing conf igu ra t ions   i nves t i -  
gated are p r e s e n t e d   i n   f i g u r e s  12 to 17. The l o n g i t u d i n a l  trim c h a r a c t e r i s t i c s  
(Cm = 0 ) ,  determined by in t e rpo la t ing   t he   expe r imen ta l  data curves to  o b t a i n  
data a t  incremental  t a i l  incidences,  are a l so  presented  for   each  configurat ion.  
The maximum trim CL is def ined  as the   h ighes t   va lue  of CL obtained prior to 
n e u t r a l   s t a b i l i t y   o f   t h e  model (aC&CL = 0 ) .  The angle   of  a t tack f o r   n e u t r a l  
s t a b i l i t y   o c c u r r e d   s e v e r a l   d e g r e e s  prior  to the  wing-t ip  s t a l l  angle   of  at tack 
for   each   conf igura t ion  tested. 

The ta i l -off   performance data p resen ted   i n   f i gu res   12  to  17 show t h a t   t h e  
c r u i s e  and  landing f lap  wing conf igura t ions  had a l a r g e r   p o s i t i v e   s h i f t   i n  Cm 
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a f t e r   t h e  s t a l l  angle   than  did t h e  climb and  take-off   f lap wing conf igura t ions .  
Th i s   p robab ly   i nd ica t e s   t ha t   t he  cruise and l a n d i n g   f l a p  wing conf igura t ions  had 
l a rge r   r eg ions   o f  separated f low  near   the wing t ips  and,  consequently, had more 
forward  center-of-pressure  locat ions  than  those  for   the  corresponding climb and 
t ake -o f f   f l ap  wing conf igura t ions .  

The tail-on  performance data showed tha t  t h e   c r u i s e  and l and ing   f l ap  wing 
conf igu ra t ions  had a s l igh t   un favorab le   pos i t i ve   sh i f t   ( nose -up)   i n  C, and 
t h a t   t h e  climb and  take-off   f lap wing conf igura t ions  had a s l i g h t   f a v o r a b l e  
n e g a t i v e   s h i f t  (nose-down) i n  C, a f t e r   t h e   a n g l e   f o r   n e u t r a l   s t a b i l i t y .   I n  
genera l ,   the  two best approaches to reduce  and  possibly to e l i m i n a t e   t h i s  
unfavorable  pitch-up are (1) to inc rease  the h o r i z o n t a l - t a i l   e f f e c t i v e n e s s  and 
(2 )  to reduce t h e  separated flow  region  near  the wing tips. Greater hor izonta l -  
t a i l   e f f e c t i v e n e s s   c a n  be achieved by inc reas ing   t he   su r f ace  area o f   t he   cu r ren t  
low-tail arrangement,  which may incu r   add i t iona l  cruise d rag   pena l t i e s ,  or by 
increas ing   the  t a i l  moment-arm l eng th  wi th  the  use of a high T-tail arrangement. 
The high T - t a i l  would also be i n  a region  of   higher  local f low  than   tha t   for  t he  
c u r r e n t  low-tail arrangement,  which would require a smaller t a i l  su r face  area 
to trim the  model and,   therefore ,  would incur  less trim drag  penal ty .   Nei ther  of 
these two approaches w i l l  e l imina te   the   unfavorable   t ip   f low-separa t ion   reg ion  
which a d v e r s e l y   a f f e c t s  t he  r o l l - c o n t r o l   e f f e c t i v e n e s s  of the  low-speed a i l e r o n s .  
Perhaps a better approach is to reduce and  possibly to e l imina te  the region  of 
separated flow near t h e  t i p s  by increas ing   the  outboard s l a t  and  inboard  f lap 
e f f ec t iveness .  As peviously discussed, th i s   approach  could result i n   t h e  more 
favorable   condi t ion   o f  flow separa t ion   near   the  wing-body juncture .  However, 
i n i t i a l   i n b o a r d   f l o w   s e p a r a t i o n  would a d v e r s e l y   a f f e c t   t h e   h o r i z o n t a l - t a i l  
e f f ec t iveness   o f  a high T-tail  arrangement a t  the   h igher   angles  of attack, 
espec ia l ly   near  s ta l l .  

Summary comparisons  of  the trim performance  for   the wing conf igu ra t ions  
tested are presented   in   f igure   18 .  A tabulated summary of the trim drag pen- 
a l t ies  and the maximum trimmed CL and L/D performance  values  for  each wing 
conf igura t ion  tested is p resen ted   i n  table 11. The maximum trimmed performance 
data f o r   t h e  cruise, climb, and  part-span, t a k e - o f f  and l a n d i n g   f l a p  wing  con- 
f i g u r a t i o n s  compare favorably w i t h  the  performance data obtained  during a pre- 
v ious   i nves t iga t ion  as reported i n   r e f e r e n c e  3.  The trimmed maximum L/D 
va lues   fo r   t he  cruise and climb wing conf igu ra t ions  were o n l y   s l i g h t l y  lower 
than their corresponding  untrimmed  values;  however, the  value  of CL a t  which 
the maximum L/D occurred was approximately 0.1 4 higher .  As previous ly  dis- 
cussed, the   fu l l - span ,   t ake-of f   f lap  wing conf igura t ion  had s l i g h t l y  better 
untrimmed  performance (lower CD and  higher L/D a t  a given CL) than the  
part-span,  take-off  wing  configuration. However, as shown i n   f i g u r e   1 8 ( a )  and 
g iven   in  table 11, t h e  trimmed data show that the   par t - span ,   t ake-of f   f lap  wing 
conf igura t ion  had s l i g h t l y  better trimmed performance  than  the  full-span, t ake -  
o f f   f l a p   c o n f i g u r a t i o n s ,   a n d  that the  par t -span,   landing f l ap  conf igura t ion  had 
considerably better trimmed performance  than  the  ful l -span,   landing  f lap con- 
f igu ra t ion .  The loss in  the  performance of the  f u l l - s p a n   f l a p   c o n f i g u r a t i o n s  
was due to the   h igh  trim p e n a l t i e s   i n c u r r e d   i n  the  form  of   hor izonta l - ta i l   d rag  
and downloads. The trim drag   pena l ty  for the   fu l l - span ,  take-off f l ap   conf ig -  
u r a t i o n  was twice as g r e a t  as t h a t  for the  part-span,  take-off f lap config- 
u ra t ion  and was nea r ly  3 times as g r e a t   f o r  t he  cor responding   landing   f lap  
conf igura t ions .  
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Comparisons of the trimmed longi tudinal   aerodynamic characteristics of the  
four take-off and the four l a n d i n g   f l a p  wing conf igu ra t ions  are p r e s e n t e d   i n  
f i g u r e s  18 (b) and 18 (c) , r e spec t ive ly .  The differences  between the trimmed take- 
off f l ap   pe r fo rmance   cha rac t e r i s t i c s  of t h e  four f lapped wing conf igu ra t ions  
tested were very small. The average trimmed maximum L/D was 9.2 a t  an  average 
CL of 1.53. However, the  trimmed landing  f lap performance characteristics of 
the  part-span f lap and  full-span flap w i t h  low-speed a i l e r o n s  wing configura- 
t i o n s  were almost i d e n t i c a l  and were cons iderably  better than the  performance 
of the  fu l l - span  f lap and  full-span f lap wi th  high-speed  a i lerons wing config- 
ura t ions .  This  result was expected because of an   increase   in   nega t ive  C, caused 
by the a f t  movement of the wing center-of-pressure  locat ion as more of the  outboard 
por t ion  of the  wing was loaded. 

The ful l -span f lap wi th  high-speed a i l e r o n s  wing conf igu ra t ion  wi th  both 
take-off and  landing f lap s e t t i n g s  had s l i g h t l y  lower maximum CL va lues   than  
the  corresponding  part-span f lap wing conf igu ra t ions .   In   add i t ion ,  t h e  f u l l -  
span flap wi th  low-speed a i l e r o n s  wing conf igu ra t ion  with both take-off and 
landing f lap s e t t i n g s  had s l i g h t l y  higher maximum CL va lues   than  the corres- 
ponding  part-span f lap wing conf igura t ions .  The ful l -span,  take-off f lap wing 
conf igura t ion  had a higher maximum CL va lue   than   the  other take-off wing  con- 
f igu ra t ions ;  however, the  ful l -span,   landing flap wing conf igura t ion  had a lower 
maximum CL value  than the  part-span f lap configurat ion  and  only a s l i g h t l y  
higher  value t h a n  the fu l l - span  f lap w i t h  h igh-speed  a i lerons wing configura- 
t ion.   Comparat ive  analysis  of the trimmed performance characteristics of t h e  
four take-off and four landing f lap wing conf igu ra t ions   sugges t s  tha t  the  f u l l -  
span f lap with low-speed a i l e r o n s  wing conf igu ra t ion  had s l i g h t l y  better trim- 
med performance characteristics than the  other th ree  conf igura t ions .   In  addi- 
t i o n ,  the  trim performance of the f u l l - s p a n   f l a p  wing conf igu ra t ion  was s l i g h t l y  
worse than  even t h a t  of the  par t - span   f lap   conf igura t ion  because of high trim 
drag p e n a l t i e s .  These test results f u r t h e r  r e i n f o r c e  t h e  genera l ly   accepted  
philosophy for the  design of h i g h - l i f t  systems: t he  more total  l i f t  generated 
by the inboard  port ion of the wing, the better the  overa l l   per formance  of the  
s y s  tem. 

Effect of landing gear.- The effects of the landing  gear  on the  longi tu-  
dinal  aerodynamic character istics of the  take-off and landing  flap wing  con- 
f i g u r a t i o n s  tested are p resen ted   i n   f i gu re  19. These data show t h a t  a t  a given 
CL, adding the landing  gear had n e g l i g i b l e  effect on C, bu t  resulted i n   a n  
average   increase   in  CD of 0.01 4 for the  take-off f lap  wing conf igura t ions   and  
a s l i g h t l y  smaller average   increase  of 0.010 for the  landing  f lap wing  configu- 
r a t i o n s .  A t  a given  angle  of attack, adding the landing  gear  resulted i n   a n  
approximate CL loss of 0.03 for the  take-off f lap wing conf igu ra t ions  and a 
loss of 0.06 for the landing flap wing conf igura t ions .  These l i f t  losses were 
expected because of t h e  i n t e r a c t i o n  of gear-generated  low-energy wakes  w i t h  t he  
high-energy flow through the  main/vane  and  vane/flap slots. In   genera l ,  t h i s  
i n t e r a c t i o n  reduces the  energy of t h e  flow through t h e  slots and thereby  reduces 
the  l i f t  increment  generated by the inboard f lap system. 

Effect of leading-edge  s la ts . -  The effects of t h e  l ead ing -edge   s l a t  deflec- 
t i o n  on the  longitudinal  aerodynamic characteristics of the part- and  ful l -span 
flap wing conf igu ra t ions  with both take-off and  landing f lap s e t t i n g s  are pre- 
sen ted   i n   f i gu re  20. These data show the tremendous effects of def lect ihg the  
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leading-edge s l a t  on t h e  maxjmum stall angle  and  on  the maximum CL c a p a b i l i t y  
of the  take-off  and l a n d i n g   f l a p  wing conf igu ra t ions .   Nes t ing   t he  s la t  r e s u l t e d  
in   an  approximate  18.5-percent   reduct ion  in   the maximum ob ta inab le  CL and  an 
approximate  reduct ion  in  CD of 0.010 a t  a given CL. The wing pressure data 
p r e s e n t e d   i n   r e f e r e n c e  5 show that   the   inboard  leading-edge s la t  segment 
(between  fuselage  side-of-body  and  trailing-edge break s t a t i o n s )  carried less 
load   than   the  outboard s l a t  segment a t  a g iven   angle  of attack. This  was d u e  
i n  part  to t h e   f a c t   t h a t  the  th i ckness  and camber d i s t r i b u t i o n s   o f   t h e   i n b o a r d  
s l a t  were g rea t e r   t han   t hose  of the   ou tboard  s l a t  and i n   p a r t  to t h e   f a c t   t h a t  
both  inboard  and  outboard slats were d e f l e c t e d   t h e  same amount. These combined 
f a c t o r s   r e s u l t e d   i n   h i g h e r   e f f e c t i v e   l e a d i n g - e d g e  camber inboard  than  outboard.  
However, for th i s   h igh -aspec t - r a t io  wing conf igura t ion ,  less leading-edge camber 
is needed  inboard  because of t h e  small percent   chord of the  inboard  f lap  system. 
The e f f e c t i v e  camber can be reduced  and  possibly  higher   overal l  maximum CL 
values   can be obta ined  by decreas ing   the   inboard  s la t  d e f l e c t i o n  or by replac- 
ing   t he  s l a t  with a properly  contoured  variable-camber  Krueger (VCK) leading- 
edge  device  such as that used by Douglas   and  reported  in   reference 4. 

E f f e c t  of  ground  height.- The e f f e c t s  of ground  height   on  the  longi tudinal  
aerodynamic  character istics of  the part- and   fu l l - span   f lap  wing conf igu ra t ions  
with  both take-off and landing  f lap s e t t i n g s  are p r e s e n t e d   i n   f i g u r e  21. The 
h o r i z o n t a l  tails were on  during  these  ground  proximity tests. The data show the 
expected i n c r e a s e   i n  CL, r e d u c t i o n   i n  CD! and p o s i t i v e  s h i f t  i n  Cm with a 
decrease i n  ground  height.  These  changes  in  performance  occur  because the  
cushioning effect of   the  ground  suppresses   the  formation of t h e  wing vor tex ,  
wi th  a r e s u l t i n g  decrease i n  wing downwash and i n c r e a s e   i n   l i f t - c u r v e  slope. 
Both pa r t -  and f u l l - s p a n   f l a p  wing conf igu ra t ions  had an  approximate  increase 
i n  CL of 0.08.  The take-off f lap  wing conf igu ra t ions  had an  approximate 
r educ t ion   i n  CD of  0.02  and a n e g a t i v e   s h i f t   i n  Cm of  0.06. However, t h e  
landing flap wing conf igu ra t ions  had a g r e a t e r   r e d u c t i o n   i n  CD of 0.04 and 
n e g a t i v e   s h i f t   i n  Cm o f  0.08. The n e g a t i v e   s h i f t   i n  Cm will probably 
r equ i r e   g rea t e r   ho r i zon ta l - t a i l   i nc idence   ang le s  to trim t h e  model, which w i l l ,  
i n   t u r n ,   i n c r e a s e   t h e   o v e r a l l   d r a g  due to the  i n c r e a s e   i n  trim drag. 

The effects of ground  height on the   longi tudina l   aerodynamic   charac te r -  
istics of t h e  par t -span,   landing f lap wing configurat ion  with  the  ground and 
f l i g h t   s p o i l e r s   d e f l e c t e d  45O and 60° are presented   in   f igure   21(c) .   These  
data show an  approximate  increase  in  CL of 0.11, an i n c r e a s e   i n  CD of 0 . 0 2 ,  
and a p o s i t i v e   s h i f t   i n  C, of  0.06. The i n c r e a s e   i n  CD and t h e   p o s i t i v e  
s h i f t   i n  Cm were unexpected  and  opposite to the  t rends  observed for t h e  same 
conf igura t ion   wi th   the  spoilers undeflected.  These data also show t h a t   d e f l e c t -  
ing  the  ground and f l i g h t  spoilers 45O r e s u l t e d   i n  an approximate  net  loss i n  
CL of   1 .2 ;   in   addi t ion ,   increas ing  the d e f l e c t i o n  to 60° r e s u l t e d   i n   a n  addi- 
t i o n a l  loss of 0.3 i n  CL. 

L a t e r a l - D i r e c t i o n a l   C h a r a c t e r i s t i c s  

E f f e c t  of sideslip anq1e.-  The effects of sideslip angle  on t h e  lateral- 
d i r e c t i o n a l   a e r o d y n a m i c   c h a r a c t e r i s t i c s   o f  a l l  the wing conf igu ra t ions   i nves t i -  
ga ted ,   except   the   fu l l - span  flap with  high-speed  a i leron wing conf igu ra t ion   w i th  
t a k e - o f f   f l a p   s e t t i n g s ,  are p r e s e n t e d   i n   f i g u r e s  22 to 27. The s ta t ic  lateral- 
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d i r e c t i o n a l   s t a b i l i t y   d e r i v a t i v e s  are presented  for each conf igu ra t ion  tested 
for angles  of attack below s t a l l  and were computed from the lateral body-axis 
data obtained a t  sideslip angles  from -loo to 5O. The h o r i z o n t a l   a n d   v e r t i c a l  
tails were on  during a l l  runs to determine t h e  effect of sideslip. The c r u i s e  
wing conf igura t ion  had a geometric dihedral  angle  of 5O; t h e   h o r i z o n t a l  t a i l s  
had a geometric dihedral  angle  of loo. These dihedral angles  resulted i n  stable 
l a t e r a l - d i r e c t i o n a l  characteristics for each conf igu ra t ion  tested. 

A s  shown i n  f igures 22(b) and  23(b),  t he  climb wing conf igura t ion  had less 
l a t e r a l - d i r e c t i o n a l   s t a b i l i t y   t h a n  the cruise wing conf igura t ion .  The e f f e c t i v e  
dihedral parameter Czg showed an  approximate 0.001 p o s i t i v e  s h i f t .  This  reduc- 

t i o n   i n  lateral  s t a b i l i t y  is bel ieved to have resulted p r imar i ly  from a decrease 
i n  geometric dihedral which was caused by d e f l e c t i n g  the  leading-edge slats 
spanwise a t  a cons t an t   ang le  of -5OO. 

The e f f e c t i v e  dihedral  parameter Czg decreased rap id ly  from approximately 

-0.002 a t  -4O to approximately -0.006 a t  loo angle  of a t t a c k  for a l l  of the  
take-off and l and ing   f l ap  wing conf igu ra t ions  tested, i n d i c a t i n g  an inc rease   i n  
lateral  s t a b i l i t y  with increased  angle  of attack. A t  a given  angle  of attack, 
the  value of C for each landing f lap wing conf igu ra t ion  was o n l y   s l i g h t l y  

mre negat ive  than the  value for the corresponding take-off f l a p  wing configu- 
r a t ion .  A t  a given CL, therefore ,   the   va lue  of C for each take-off f lap 

wing conf igura t ion  was much more negat ive  than the  value for the  corresponding 
landing flap wing conf igura t ion .  The landing flap wing conf igura t ion  was 
expected to have s l i g h t l y  less l a t e r a l - d i r e c t i o n a l   s t a b i l i t y   t h a n  t h e  "corre- 
sponding take-off f lap wing configurat ion  because of t h e  inboard s h i f t  i n  wing 
loading as the  f lap d e f l e c t i o n  was increased.  The d i r e c t i o n a l - s t a b i l i t y  
parameter CnB, which is governed  pr imari ly  by the v e r t i c a l  t a i l  area and 

loca t ion ,   ranged   in   va lue  from 0.002 to 0.004 for each wing conf igura t ion  
tested. The side-f orce parameter Cy0, which is governed  pr imari ly  by the  

fuse l age  shape, had an average  value of -0.02 for each wing conf igura t ion  
tested. These values  of both the  d i r e c t i o n a l - s t a b i l i t y  and side-force param- 
.eters are typical for this type of wide-body t r anspor t .  

10 

26 

Effect of law-speed  aileron  deflection.-  The effects of low-speed a i l e r o n  
d e f l e c t i o n s  on the la te ra l -d i rec t iona l   aerodynamic  characteristics of the  part- 
span flap wing conf igura t ion  w i t h  both take-off and landing flap s e t t i n g s  are 
presented   in  figure 28. These data show that negat ive   l e f t -a i le ron-only  deflec- 
t i o n s  produced approximately twice t h e  r o l l i n g  moment as  p o s i t i v e   d e f l e c t i o n s  
for the  take-off f lap wing configurat ion  and  near ly  3 times as much for the 
landing f lap wing conf igura t ion .  The higher   negat ive left-aileron-only-deflec- 
t i o n s  produced mre negat ive  Ci! for the l and ing   f l ap  wing conf igura t ion   than  
for the  take-off f lap wing configuration.  Unexpectedly,  however, t he  higher 
pos i t i ve   l e f t - a i l e ron -on ly   de f l ec t ions   p roduced   s l i gh t ly  more p o s i t i v e  Cz for 
the  take-off f lap wing configurat ions  than for the Landing flap wing configu- 
r a t i o n .   D i f f e r e n t i a l   d e f l e c t i o n s  of the r i g h t  and l e f t  a i l e r o n s  produced the  
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e x p e c t e d   a d d i t i v e   r e s u l t s  for both   t ake-of f   and   landing   f lap  wing configura- 
t i ons .  None of   the data presented  for the   va r ious  f lap and  low-speed a i l e r o n  
wing combinations tested show s i g n i f i c a n t  effects on   the   longi tudina l   and  
la teral  aerodynamic c o e f f i c i e n t s   o t h e r   t h a n  C 2 .  

E f f e c t  of spo i l e r   de f l ec t ion . -  The e f f e c t s   o f   t h e   l e f t   o u t b o a r d   r o l l - c o n t r o l  
spoiler d e f l e c t i o n  on t h e   l o n g i t u d i n a l  and lateral  ae rodynamic   cha rac t e r i s t i c s  of 
the   fu l l - span  flap wing conf igu ra t ion  wi th  both take-off and   landing   f lap  set- 
t i n g s  are p r e s e n t e d   i n   f i g u r e s   2 9 ( a )  to 2 9 ( f ) .  The combined effects of the  l e f t  
o u t b o a r d   f l i g h t  and r o l l - c o n t r o l  spoiler def lect ions  on  the  aerodynamic  charac-  
teristics of the   fu l l - span   landing  f lap wing conf igu ra t ion  are p r e s e n t e d   i n   f i g -  
ures 29 (9) to 29 (i) . A summary f i g u r e  showing the   change   in  t h e  aerodynamic 
c o e f f i c i e n t s  Cm, CL, and C 2  wi th   increased  spoiler d e f l e c t i o n  is also pre- 
sen ted   for   each   conf igura t ion  tested. These summary f i g u r e s  show t h a t   l a r g e  
d e f l e c t i o n s  of the  l e f t  outboard   ro l l -cont ro l  spoiler f o r   t h e   f u l l - s p a n   f l a p  
configurat ion  produced  changes  in  C l  as g r e a t  as those  produced by d i f f e ren -  
t i a l  low-speed a i le ron   def lec t ions   for   the   cor responding   par t - span  f lap  configu- 
r a t i o n .  However, t h e   l a r g e  spoiler d e f l e c t i o n s  also unloaded  the outboard seg- 
ment of t h e  wing,  which resulted i n   a n  expected loss of  CL and a p o s i t i v e  
s h i f t   i n  h. D u r i n g   a c t u a l   f l i g h t   a p p l i c a t i o n ,   t h i s  loss i n  CL and s h i f t  i n  

i n  ground  proximity. 
could   adverse ly   a f fec t   the   handl ing  qua l i t i es  of the aircraft ,  e s p e c i a l l y  

The negat ive C l  produced by the   ro l l - con t ro l  spoiler def lec t ions   above  
l o o  was g r e a t e r  for t h e  take-off than   for  t h e  landing f lap wing conf igura t ion .  
A s  shown i n   f i g u r e s  29 ( f )  and 29 (i) , the   nega t ive  C 2  produced by t h e  combined 
f l i g h t  and r o l l - c o n t r o l  spoiler d e f l e c t i o n s  was approximately 3 times g r e a t e r  
than  the  negat ive C 2  produced by ro l l - con t ro l  spoiler de f l ec t ions   on ly .  
Accordingly,   the  change  in CL was also approximately 3 times grea te r ,   and  t h e  
change i n  Cm was approximately twice as g rea t .  The data p resen ted   i n   t hese  
f i g u r e s  also show an almost l i nea r   i nc rease   i n   nega t ive  Cn wi th   angle  of 
attack f o r  t he  va r ious  spoiler d e f l e c t i o n s  tested. T h i s  result was expected 
due to the inc rease   i n   d rag   o f   t he  l e f t  wing caused by the  separated flow 
generated by the  deflected l e f t  spoiler. 

SUMMARY OF RESULTS 

An i n v e s t i g a t i o n  was conducted  in   the  Langley 4- by 7-Meter Tunnel to 
determine  the static longi tudina l   and   la te ra l -d i rec t iona l   aerodynamic   charac-  
teristics of an  advanced  aspect-rat io-10  supercr i t ical-wing  t ransport  model 
equipped  with a full-span  leading-edge s l a t  and part-span  and  full-span  double- 
slotted t ra i l ing-edge  flaps. This  wide-body t r a n s p o r t  model was also equipped 
with spoiler and a i le ron   ro l l -cont ro l   sur faces ,   f low- through  nace l les ,   l anding  
gear ,  and  movable h o r i z o n t a l  tails. The f o l l o w i n g   s i x  basic wing conf igu ra t ions  
were tested dur ing   t h i s   i nves t iga t ion :   (1 )   c ru i se  (slats and flaps n e s t e d ) ,  
(2) climb (slats deflected and flaps n e s t e d ) ,  (3 )  par t - span   f lap ,  ( 4 )  ful l -span 
f l a p ,  (5)  fu l l - span  flap with low-speed a i le rons ,   and  ( 6 )  ful l -span  with  high-  
speed a i l e r o n s .  Each of the   fou r  flapped wing conf igu ra t ions  was tested wi th  
the leading-edge slats and the   t r a i l i ng -edge  flaps deflected to  s e t t i n g s  repre- 
s e n t a t i v e  of both take-off and  landing  conditions.  The r e s u l t s  of t h i s  i nves t i -  
ga t ion  are sunnnarized as fol lows:  

21 



1 . The small v a r i a t i o n   i n  test Reynolds number from 0.97 to 1 .63 x 106 had 
n e g l i g i b l e  effect on the  aerodynamic characteristics of a l l  t h e  wing configu- 
r a t i o n s  tested a t  ang le s  of attack below the s t a l l  angle .  

2. A l l  t h e  wing conf igu ra t ions  tested exhib i ted   wing- t ip-s ta l l   behavior  
followed by a r e d u c t i o n   i n   l o n g i t u d i n a l  s tabi l i ty .  

3. For t h e  take-off f l a p   c o n f i g u r a t i o n s  a t  a g iven  untrimmed l i f t  coeffi- 
c i e n t  CL through a range of 0.2 to  2.1, t he   fu l l - span  flap and  full-span f lap 
wi th  low-speed a i l e r o n s  wing conf igu ra t ions  had s l i g h t l y  lower d r a g   c o e f f i c i e n t  
CD and, therefore , higher   va lues  of l i f t - d r a g  ratio L/D values   than  t h e  
corresponding  values  for the  part-span f lap and fu l l - span  flap w i t h  high-speed 
a i l e r o n s  wing conf igu ra t ions .  For the landing f lap conf igu ra t ions  a t  a given 
untrimmed CL through a range of 0.7 to 2.6, t he  four   f lapped wing configura- 
t i o n s  had approximately the same CD and L/D va lues .  For both take-off and 
l and ing   f l ap   conf igu ra t ions  a t  a given untrimmed CL, t h e  three f u l l - s p a n   f l a p  
wing configurat ions  produced more negative  pitching-moment  coefficient C, than  
the  part-span flap wing configurat ion  and,  therefore, incur red   h igher  trim drag 
p e n a l t i e s .  

4.  Because of trim d r a g   p e n a l t i e s ,  t h e  difference  between the  trimmed per- 
formance characteristics of the four  flapped wing conf igu ra t ions  wi th  take-off 
f lap s e t t i n g  was small and the average trimmed maximum L/D was 9.2 a t  an 
average CL of 1.53. With landing f lap s e t t i n g s ,  the trimmed performances of 
the  part-span f lap and fu l l - span  flap wi th  low-speed a i l e r o n s  wing configura- 
t i o n s  were almost i d e n t i c a l  and were cons iderably  better than the  performances 
of the  fu l l - span  f lap and fu l l - span  f lap wi th  high-speed a i l e r o n s  wing configu- 
r a t i o n s .  A compara t ive   ana lys i s  of the trimmed performance of the four  flapped 
wing conf igu ra t ions   sugges t s  that  t h e  fu l l - span  f lap w i t h  low-speed a i l e r o n s  
wing conf igu ra t ion  had s l i g h t l y  better trimmed performance  than t h e  other three 
f lap conf igura t ions .  

5. Adding the landing  gear  a t  a g iven   angle  of attack resulted i n   a n  
approximate CL loss of 0.03 for t h e  flapped wing conf igura t ions   wi th  take-off 
f l a p   s e t t i n g s  and a CL loss of 0.06, wi th  l a n d i n g   f l a p   s e t t i n g s .  

6.  For t h e  part- and fu l l - span  f lap  wing conf igu ra t ions  w i t h  either take- 
off or landing f lap s e t t i n g s ,   n e s t i n g  the leading-edge s l a t  r e s u l t e d   i n   a n  
approximate  18.5-percent  reduction  in t he  maximum ob ta inab le  CL and  an 
approximate 0'.010 r educ t ion   i n  C, a t  a given CL. 

7. Ground-proximity tests of the  pa r t -  and fu l l - span  f lap wing configu- 
r a t ions   w i th  either take-off or landing flap s e t t i n g s  showed t h e  expected  t rend 
of a n   i n c r e a s e   i n  CL, r e d u c t i o n   i n  cD# and p o s i t i v e  s h i f t  i n  Cm w i t h  a 
decrease i n  ground height .  

8. The climb wing conf igu ra t ion  had less l a t e r a l - d i r e c t i o n a l   s t a b i l i t y  
than the c r u i s e  wing conf igura t ion .  The l a t e r a l - d i r e c t i o n a l   s t a b i l i t y  of each 
f lapped wing conf igu ra t ion  w i t h  l anding  flap s e t t i n g s  was s l i g h t l y  less than t h e  
s t a b i l i t y  of the   cor responding   conf igura t ion  with take-off f lap s e t t i n g s .  
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9. For the  par t -span wing conf igura t ion ,   nega t ive   l e f t -a i le ron-only   def lec-  
t ions  produced  approximately twice the  rol l ing-moment   coeff ic ient  C l  as 
pos i t i ve   de f l ec t ions   fo r   t he   con f igu ra t ion   w i th   t ake -o f f   f l ap   s e t t i ngs ,   and  
near ly  3 times as much wi th   l and ing   f l ap   s e t t i ngs .  

10. For t h e   f u l l - s p a n   f l a p  wing configurat ion  with  e i ther   take-off  or 
l a n d i n g   f l a p   s e t t i n g s ,   l a r g e   d e f l e c t i o n s   o f   t h e   l e f t  outboard ro l l - con t ro l  
spoi ler   produced  changes  in  Cl  as g r e a t  as those produced by d i f f e r e n t i a l  
low-speed a i le ron   def lec t ions   for   the   cor responding   par t - span   f lap  wing  con- 
f igu ra t ions .   La rge   de f l ec t ions   o f   t he   ro l l - con t ro l  spoilers also r e s u l t e d   i n  
an unfavorable loss of CL, a p o s i t i v e   s h i f t   i n  Cm, and an i n c r e a s e   i n  
nega t ive  Cn. 

Langley  Research  Center 
National  Aeronautics and  Space  Administration 
Hampton, VA 23665 
January 30, 1981 
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APPENDIX A 

LONGITUDINAL STABILITY-AXIS AND LATERAL BODY-AXIS DATA 

The fo rce  and moment data, p re sen ted   g raph ica l ly   i n   f i gu res  5 to 29, are 
presented   in  tabular form i n   t h i s   a p p e n d i x .  The l o n g i t u d i n a l  data CL, CD, 
&, and L/D (CL, CD, CPM, and L/D, r e s p e c t i v e l y ,   i n  tabular form) are refer- 
enced to the   s t ab i l i t y -ax i s   sys t em;   t he  lateral  d a t a  C 2 ,  Cn, and Cy (CRM, 
CYM, and CSF, r e spec t ive ly ,   i n   t abu la r   fo rm)  are referenced  to the  body-axis 
system.  These data were obta ined   dur ing  Test 198 conducted  in  the  Langley 4- 
by  7-Meter  Tunnel. 
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L W l G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERLL  SODY-AXIS DATA 

RCTA-DEG  ALPHA*DEQ  CL CD CPM  CRY 

.oo -4.04 -e1458 .0270  -.1407 . O O 2 O  

.oo -1.95 
. O O  .OT -2620 -0264 - . l l 4 5  -0019 
.oo 2.13 -4607 .0299 - . O B 6 5  -0036 
.oo 4.16 
- 0 0  6.23 

,6659 .on4 -.0611 . n o 0 5  
-8554 - 0 4 6 2  -.0317 -0021 

-0846  -0247 -.125R - 0 0 3 4  

-~~ 
.oo 8;ZS 1.0087 .Os18 -.a015 .0007 

10.30 1.1778  .0751 . o m 6  .0019 .oo 
.01 
.02 

12.28  1.1724 -1600 .1442 . 0005  

-.oo 
14.29  1.2084 .PO56 .PO82 - . 0008  
16.31  1.1136 .3040 .1599 .0192 

- .oo  
.oo 20.22 1.0822 -3940 .le57 -0174 

18.30 1.1124 ,3547 .1765  .0191 

.01 22.23 1.0684 -4382 ,1994 mol54 

CY* 

.0010 

.0008 

.0008 

. 0011  

.0010 

.0014 

.0008 

. O D 1 2  

.0001  

.0004 
-0043 
. 0029  

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  EDDY-AXIS DATA 

RFTA*DEG  ALPHAeDEG  CL CD  CPM  CRM CYU 

.oo 

.oo 

-.oo 
. o o  

.oo 

.oo 

.Ol 

.oo 
-.01 
-.01 
.02 
.01 

-4.02 "1293 -0271 
-1.96 

.08 
e0771 ,0243 

2.15 
.2720 .0255 

4.18 
-4822 -0294 

6.22 
,6714 ,0371 

8.28 1.0412 -0612 
.e601  .0478 

.10.30 1.2056 .0751 
12.28 1.2314 -1493 
14.29 1.2847 .1900 

LONGITL ID INAL  STABIL ITY-AXIS  

PFTAvDEG  ALPHPIDEG  CL 

.oo 

.oo 
-4.04 "1239 
-2.00 

.oo 
.0778 

-.OD 
-06 2841 

2.15 
-.oo 

-4869 

.oo 
4.18 
6.24 

n6.930 

.oo 8.26  1.0516 
A9750 

-.01 10.30 1.2168 
"03 12.28 1.2499 
.Ol 14.28 1.2582 
.01  
.oo 18.21  1.1793 

16.22  1.2775 

.01 20.22 1.1498 

.02 22.25 1 0987 
e 0 3  24.19 1.1165 

L O N G I T U D I N A L   B T L B I L I T Y - * X I S  

RFTA.DEG ALPHA.DEG CL 

.oo -1.97  .0656 

.oo -07 

.oo 
-259.2 

.OO 
2.14 .4706 

.oo 
4.18 
6.24 -8637 

-6664 

.01 

.01 
8.23 1.0364 
10.29  1.1899 

.01 
-01 

12.29 1.2425 
14.30 1.3001 

-.1407  .0009 

"1117 . 0006  
-.OR97 ~0025 
-.0641 . 0008  

-.0046 - e 0 0 0 2  
-.0355 -0006 

.0364 -0014 

.1343 e0097 

.PO15 .0112 

.E632 -.0022 
-1516 , 0048  

-.~zno .0018 
,0009 
,0005 
.0002 
.0010  
.0007 
,0010 
- 0 0 0 4  
.0012  
.0051 
- 0  053 

-.0008 
.0011 

AND LATERAL SODY- 

co CPY 

.0260 "1365 
,0232 -.1256 
.0245 "1077 
.0288 -.0880 
-0363 "0615 
-0467 "0339 

e0755 -0390 
.1465 ,1357 
.2060 ,2044 
-2711 .ZOO1 
.3568 -1509 
,3966 ,1750 
.4390 e1707 
.4888 .1958 

.0601 - . o o ~ n  

, A X I S  DATA 

CRU CYU 

.0031 -0003 
-0024 .0005 
- 0 0 2 2  ,0003 
.0029 ,0007 
.0013 .0010 
-0009 -0009 
.OOO3 ,0010 
. 0003  ,0008 
.0115 -0070 

-.0012 -.0001 
-.0010 - .0012 
.0029 - 0 0 0 3  
. 0043  -.0029 
-0016 "0014 
-0013 "0016 

PND LATERAL  RODY-AXIS DATA 

CD CPY  CRY 

.0244 "1360 .0020 

.0284 "1144 .0006 
-0351 -.0831 -0018 

.0611 -.Ole6 .0005 
-0472 -.OS39 ,0009 

.0791 -0185 -.000.5 

.lo26 -0602 -.0008 

.1789 -1621 a 0 0 2 5  

.2283 -2330 -0029 

CYM 

-0017 
.0010 
.0012 
.0011 
.0012 
,0013 
.0009 
-0019 

.0012 

.0018 
.Ol 
.oe 1.9.26  1.1117 .3qw .1296 .0018 ,0001 

03 
.02 20.23 1.0992 .4485 .1446 .0024 -.0010 

22.21  1.1099 .SO24 .1562  .0015  -.0012 
~ 0 4  24.21  1.1364 .IRIP .OOIZ -.0013 

16.30  1.1591 .3472  .1227 -0027 . 

TEST NUMBER 19n 

CSF  L/D 

- e 0 0 3 0  -5.39 
-.0039 3.42 
-.0032 9.92 
"0049 16.10 
"0069 17.82 
"0067 18.53 
"0093 16.32 
"0076 15.69 
-.0082 7.33 
-a0127 5.80 

-.0027 3.14 
"0066 3.66 

- a 0 0 4 5  2.75 
-a0075 8 - 4 4  
"0119 2-18 

TEST NUMRER 198 

CSF  L/D 

-.on40  -4.78 
-.0025 3.17 
-e0007 10.66 
-.0027 16.42 
-,OO28 18.09 
-.0059 17.98 
- e 0 0 4 8  17.00 
-.0081 16.05 
-.0100 8.25 
-.0097 6.76 
-.0072 5.27 
-.0081 3.26 

- .OB08  
-.OOPS 
-.OB39 
-.0056 
- . 0060  
-.0105 
-.0054 

-.0099 
.0053 

-.0041 
-.0075 
-.0070 

TEST NUMBER 198 

CSF L ID  

.0018  -4.77 
-.0007 3.35 
-.0006  11.58 

16.92 
18.79 
18.73 
17.50 
16.11 
8.53 
6.11 
4.71 
3.31 
2.90 
2.50 
2.28 

TEST NUMBER 198 

C S F   L I D  

-.0119  2.69 
-.0095 9.13 
-.0100 13.40 

-.0124 14.13 
-.0178 13.11 
-.0179 11.59 
-.0145 6.94 
-.0153 5.69 
-.0153 3.34 
-.0131 2.80 
-.0146 2.45 
-.0154 2.21 
-.0170 2.08 

- . o o w  14.13 

H/R 

-427 
.475 
.522 
-570 
-618 
-629 
-630 
-629 
.630 
.630 

-629 
-630 

-630 
.630 
.630 

H/R 

-428 
.475 
.521 
.569 
e616 
.630 
.630 
-630 
-629 
.630 
-629 
-629 
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APPENDIX A 

RUN  NlluRER 5 LONGITUDINAL  STABIL ITY-AXIS  AND LATFRAL  RODY-AXIS DATA TEST NUMRER 198 

MACH OrKPA I P S f I  RETIvOEG ALPHAIDEG  CL CD  CPM  CRM CY H CSF L I D  

RUN NlI 

MACH 

-204 

-204 
-204 

-204 
~ 2 0 4  
-204 

a204 
-204 

-204 
-204 
-204 

,205 
.205 

-205 

RUN Nl 

MACH 

-204 

,204 
~ 2 0 4  

-204 
,204 

-204 
-204 
-204 
-204 
-204 
.PO5 

-205 
,204 

,205 

.on 

.oo 

. o o  

.oo  

.oo 

.oo  

.Ol 

.02 
- 0 3  
.04 
e 0 7  

0 3  
-04  
.05 

-1.99 
-09  

2.10 

6.75 
4.15 

8.23 
10.31 
12.33 
14.37 
16.36 

20.24 
18.25 

22.21 
24.29 

-0611 
.2661 
.464 1 
,669 1 

1 0568 

1.3044 
1.3502 
1.4145 
1.1596 
1.1179 
1.1387 
1 .1605 

. R A S ~  

1.2181 

LONGITUDINAL  STARIL ITY-AXIS  

UETArDEG  ALPHArDEG  CL 

-.oo 
.00 -1.99 .I3630 

. I n  
-.oo 2.1 1 

-2750 

- .oo 
,4769 

4.14 
- .oo  

,6776 

.oo 
6.17  
8.22  1.0575 

. R T ~ B  

. O? 
. o o  10.31 1.2350 

12.32 1.3325 
.oo  
.04 

14.35 1 . 3 ~ 8 1  
16.34  1.4106 

.on 18.25  1.2206 

.03 20.25 1.1578 

- 0 5  
22.21 1.1318 
24.31  1.1628 

.a4 

L D N R I T U D I N A L   S T A B I L I T Y - A X I S  

RETAsDEG ALPHAIDEG  CL 

- .00 -2.06 -.2725 
.oo 
.oo 

.02  "0446 
2.03 

.oo 4.09 

.oo  6.11 
-4113 

.Ol 
.6319 

8.21 
. O l  

-.01 
.01  

12.26  1.1964 

- 0 5  
14.26  1.2468 
16.26  1.2876 

.04 
- 0 5  18.24  1.1876 

- 0 4  
20.19  1.1919 
22.28  1.2331 

.06  24.24  1.2521 

. inor 

.n535 
10.37   1 .0664 

-.I401 
-.1121 
-.0880 
-.OS47 
- .oleo 

,0215 

,1524 
.PI09 

1440 
.273i? 

,1766 
-1566 

.1953 

. o6on 

AND LATERAL  RnDY- 

cn CPM 

.0250 -.I404 

.O269 "1153 

.0409 -.0557 

.OS29 -a0206 
-0691 -0160 

-1460 ,1471 
,0886 .0599 

.,?OB1 12075 

. o x 1  -.oaen 

.26 11  -2792 

.3799 .1497 
.171n 

.4722 .1776 
,5340 -1994 

. 0006  
,0026 

.OD13 

.0010 

- n o 0 0 4  
.0018 

.oooo 
-a0070 
- . 0060  

. 0011  
- 0 0 0 3  

- .0006 
-.Ob02 

-.oonl 

-0009 
.0010 
,0011 
-0013 
.0018 
. 0011  
.0008 

- e 0 0 3 5  
-.0004 
- .0009 
-.0005 
-.0015 

-a0014  
-.0011 

.AXIS DATA 

CUM CYM 

,0024 ,0010 

. o m 1  .0010 

.0024 .0009 

.I3017 -0014 

.0015 .0016 

.0004 -0014 

.0002 .0012 
-a0023  -e0005 

.0029 .0037 
- .0069 .0006 
-a0064 -.0001 

.a007 - .0022 
,0039 -.0029 

- .0001 -.0032 

- .0051 2.46 
-.0086 9.R6 
-.0058 13.75 
- .0062 15.68 
- .0077 16.28 
- .0101 14.88 
- .0090 13.19 

-.0141 6.18 
-a0064 8.44 

- .0157 5 .32  
-e0105 3.02 
-.0100 2.61 
-e0104  2.36 
- .o11n  2.14 

TEST NUMBER 198 

CSF L I D  

- .0057 2.52 
-.0058 10.23 
-.0050 14.87 
-.0066 16.58 
-.0080 16.52 
-.0103 15.29 
-.0090 13.95 
"0095 9 .13  
- .0157 6.67 
"0193 5 .40  
"0169 3.21 
-.0090 2.75 

- .0093 2 .18  
-.0097 2.40 

TEST NUMBER 198 

CSF L I D  

-.0047 -2.98 
- .0077 "60 
-.00?3 2.95 
-a0073  7.92 
-.OO67 11.41 
-.0097 12.96 
-.0111 13.52 
-.0161 10.50 
- .0149 6.67 
-.0150 5.47 
-a0135 3.29 

-.Ob82 2.67 
-.0058 2.93 

-.0107 2.38 

TEST NUMRER 198 

C5F  L /D  

- .0047 -4.43 
- .0073 1.43 

-.0054 12.98 
-.0076 7.87 

-.0067 14.89 
- .0104 15.26 

- .Ole4 9.36 
"0114 14.16 

-a0165 6.83 
-.0146 5.55 
-.0135 3 .40  
- . 0 0 6 4  7.96 
"0109 2.65 
-.on91 2.43 

H/@ 

.474 
,522 
-568 
-615 
-663 
.685 
-685 
,684 
.684 
-684 
.685 

,685 
,685 

-684 

H/R 

,474 
.521 
,567 
,613 
.658 
-685 

.be4 

.685 

,685 
,685 
.684 
,684 
-684 
.684 



APPENDIX A 

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RETA.nEt  ALPHAsDEG  CL CD  CPM  CRM 

-.00 -2.01 -.OB10 .0327  .2779  .0019 
-.00 04  .1*96 .n303 .2102  .0036 

.oo 2.09 -3957 .0319 .1621  .0036 
-6244 ,0389 .115O  .0018 

. o o  

. 01  
6.21 .n466  .0506  .0791  .0014 
8.30 1.0620 -0666 .0474 .0015 

.no 4 - 1 6  

TEST NIIMFIER 198 

CSF  L/D 

-.0070 -2.48 
-.0050 4.94 
-.0052 12.42 
- .0091 16.05 
- . O D 9 4  16.74 
"0113 15.94 
"0113 14.77 
"0174 10.97 
-a0185 6.83 
"0163 5.60 

-.0100 2.95 
-.0166 3.46 

"0133 2.62 
"0133 2.39 

CYM 

.0010 
-0007 

.0014 

.0008 

-0015 
-0016 

.0101 

.0012 

- 0 0 4 3  
.0002 

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATERAL  BODY-AXIS DATA 

RETArDEG  ALPWArDEQ  CL CD  CPM CRW CYM 

TEST NUMRER 198 

CSF  L/D 

-.0068 
"0063 8.56 

-72 

"0079  14.42 

-.0106  15.70 
-.0129 14.59 
-.0100 13.21 
"0173 10.22 
-.0169 6.62 
-.0147 5.45 
-.0150 3.38 
-.0126 2.86 
-.0153 2.53 
-.0152 2.29 

-.OORL 16.17 

.oo 

.oo 

.oo 

.oo 

.oo 

.Ol 

-.01 
.O1 

.oo 

.Ob 

.04 

.Oh 
-07 

.os 

-1.97 -0206 

2.14 
- 0 4  -2487 

-4980 
4.17 -7226 
6.30 ,9453 

10.31 1.3431) 
8.30 1.1512 

12.37 1.5003 

-0286 
.0290 
.0345 

-.0156 
- a 0 6 9 5  -. 1259 
-.1754 
-.2172 

-.2779 
-.x551 

-e2339 
-. 2695 
-.2110 
"5769 
-.re97 
-.a470 
-.972R 

.0020 

.0033 

.0015 
-0024 

-.0004 
a 0 0 0 4  

-0117 
- 0 0 0 4  

-.0073 
.0040 

-.0015 
.OO22 

-.0007 
.0004 

.0008 

.0007 
,0010 
-0016 
-0013 
,0011 
-0009 
.0100 

-.0005 
-0041 

- .0010 
-0014 

-.0007 
- . 0 0 0 9  

-0447 
-0602 
.0789 

14.41 1.5296 
16.3R 1.5748 
18.34 1.4489 
20.27 1.4289 
22.32 1.4605 
24.36 1.4866 

-2312 
,2889 
-4282 
.4993 
-5766 
-6482 

L D N G I T U D I N A L   S 7 A B I L I T Y - A X I S  AUD LATERAL  RODY-AXIS DATA 

RETArnEG  ALPHArDEG  CL cn CPM CUM CYM 

TEST NUWRER 198 

CSF  L /D  

-.0047  3.63 
-.0082 9.94 
-a0080  13.16 

-.0099 13.89 
-.0104 12.87 
- a 0 1 1 5  11.67 

"0203 6.27 
-e0172 5.16 
-.0152 3.14 
-.013R 2.68 
"0165 2.39 
"0157 2.17 

-.ooes 14.12  

-.oow 8.03 

- .oo 
.oo  
.oo 
.oo 
.01 
.Ol 
.Ol 
.02 
.01 
- 0 5  
- 0 3  

.Ob 
- 0 3  

-06 

-2.03 

8-16 
.13 

6.28 
4.26 

10.33 
12.45 
14.37 
16.43 

20.37 
18.28 

22.36 
24.42 

8.31  

-3683 
.1189 

.5957 
-8313 

1.0527 
1.2603 
1.4465 
1.5S01 
1.6233 
1.6766 
1 .so02 

1.4946 
1.5303 

1 .4n85 

.0328 

.0370 

.0453 

.OS89 

.0758 

.0980 
-1239 
1930 

,2589 
-3250 
,4775 
.5549 
.6259 
.7049 

-.3259 

"4462 

- e 5 4 0 9  
-.5742 
-.5802 
-.5560 
-.5552 
-.5470 
-.9057 

-1.0516 
-1.0551 

-.387n 

- . m n 1  

-1.01~0 

,0025 
.0019 
-0014 
- 0 0 0 3  

-.0008 
,0001 

-.0022 
.0002 

-.0081 
.0038 

.0017 

- 0 0 0 4  
.0019 

- . 0 0 0 9  

.0010 
,0007 

. 0012  
-0014  
-0013 

-.0005 
,0011 

- a 0 0 0 4  
- 0 0 3 9  

- . O O O P  
-0014 

- .0008 
. O O O P  

.oooe 

TEST NUMRER 198 

CSF L I D  

-.0072 5.45 
-.0061 9.60 
-.0051 11.70 
-.007!5 11.84 
-a0067 11.61 
"0116 10.13 
-.0128 9.11 
-.0210 7.83 
-.0201 5.59 
-.0218 4.66 
-.0170 2.97 

"0167 2.24 
-.Ol6(r 2.06 

-.011n 2.54 

PETA-DEG ALPHAIDEG CL  CD 

-.oo 
.OO 

-1.92 -2297 -0421 
-13  -4661 ,0486 

.oo 

.oo 
2.22 
4.24 

,7058  .0603 

.oo 6.31  1.1530 . o w 3  
.9198  .n777 

CPW  CRM 

-.6474 a0019 
-.7095 .I3019 
-.7?26 -0027 
-.A165 -0007 

CY* 

.0006 

. 0 0 0 9  

. 0011  

-.0004 
.0011 

.0020 

.0110 
-0016 

. 0051  
- 0 0 1 3  
.0019 

-.0017 
,0007 

-.0002 

-.0606 
-.n777 
-.RIM 
-.a779 
-.a347 
-.n1~2 

-1.1047 
-1.0837 

-1.1993 
- 1 . 1 ~ 3 1  

. 0003  
-0007 

-moo05 
.0121 

-.0065 
-0042 

- e 0 0 3 0  
.0052 

- . 0 0 1 0  
- .ooon 

.no 8.35 i.3528 . I ~ S S  

.Ol 10.37 1.5283 -1677 
-.01 12.46 1.6797 -2144 
.oo 14.39  1.6918 .3028 
.04 
.04 

16.42  1.7415 .?I734 

.02 
- 0 5  

20.37  1.5451  ,6081 

-06 
22.34  1.5177  .6787 
24.36  1.5482 ,7530 

~~ .~ ~ 

18.33 1.579~ ,5321 
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LONG11 

RFT*.DEG 

-10.06 
-I 0.07 
-10.08 
-10.09 
-10 .10  
-10 .12  
-10.14 
-10.12 

- 1 0 . 1 1  
-10.14 

-10.12 

-10.06 
-10.05 

- 1 o . m  

'UDINAL  STABIL ITY-AXIS  

ALPHArOEG  CL 

-1.98  -0487 

2.11 
.os e2741 

.5050 
4.27  
6 .26  

e7306 
e9567 

10.34 1.3678 
8.31 1.1793 

12.33 1.4356 
14.35 1.5232 
16.33 1.5437 
18.42 1.0161 
20.31 1.5109 
22.37 1.5212 
24.38 1.5313 

AND LATERAL  BODY-AXIS DATA 

CD CPM CRH CYW 

-0080 "0962 .0263 "0276 

e0145 -a2019 .0319 -.0225 
~ 0 2 5 4  -a2552 .0346 - e 0 2 1 4  

-0591 -a3604 ,0389 -.0192 
e0405 "3109 .0365 - e 0 2 0 5  

-0850 -.3916 .0390 -e0181 

-3098 -e4377 ,0108 -.0196 
-2289 "3736 .0254 -.0144 

-3794 1 .4802 .0149 -e0174 
-4949 -e6947 .0016 . -.0122 
-5725 - . 8059 .  -.0008 -.0067 
-6481 -e8511 -e0005  -.0045 

. 0 0 9 4   - . 1 5 ~ 4  . o m 1  -.0250 

.1529 - . 3 s ~ n  .01es - . o n 3  

TEST NUMBER 198 

CSF  L/O 

- 2 0 3 1  6.10 
-1965 29.30 
.193h 34.84 
,1930 29.17 

e1967 19.96 
-1940 23.62 

-1978 16.09 
.1959.  9.39 

,1879 4.98 
-1812 6 .65  

e1857 4.26 
-1605 3.05 

-1277 2.36 
e1413 2.66 

RUN N' 

MACH 

-205 

-204 
e204 

-204 
,204 
-204 
-204 
e204 
-203 

,204 
a203 

e205 
e204 
.20s 

LONGITUDINAL  STARIL ITY-AXIS  

RFTArDEG  ALPHArDEG  CL 

-4.98 
-4.99 

-2.01 ,0120 

-5.00 
-06 e2503 

-5.01 
2.19  a4951 

-5.02 
4.16  
6.29 

,7212 

-5.02 
,9519 

8.29  1.1609 
-5.03 
-5.02 

10.28 1.3564 
12.46  1.4599 

-5.02  14.39  1.5551 
-4.99  16.34  1.5041 
-5.02  18.40  1.5507 
-4.97 
-4.98  22.34  1.4484 

20.33 1.4862 

-4.96  24.41  1.4929 

AND LATERAL BOD) 

CD CPM 

.0239 -.0250 

.024l  -.OB24 

.0398 "1957 
e 0 3 0 0  -. 1379 

-0557 -a2472 
.0744 -.2902 
,0971 -e3223  
.1627 -.2912 
.e224 -.2854 
.3240 -a3601 
.3853 "3684 
.SO50 -.7203 
.5679 -.85ro 
,6488 -.at749 

' -AXIS DATA 

CRH CVW 

.0139 -.0129 

.Ill64 - .0119 

.0197 -.0085 
,0191 -.0089 

.0208 "0096 

-0076 -.0145 
-0214 -a0094 

.0088 -e0095 

.0004 "0137 

-e0014 -.0086 
-0117 - a 0 1 0 0  

.0022 - .Il l12 

.bo09 -e0086 

.01ro - .0103 

TEST NUMBER 198 

CSF L I D  

-0968 
-0959  10.40 

.so 

-0910  16.51 

-0892  17.10 
-0905 18.12 

-0944 15.59 
,0937 13.97 

e0879 6.99 
-0971 8 .98  

-0785 4.64 
e0791 4.02 
-0779 2.94 
-0781 2.55 
-0746 2.30 

H/B 

.473 
-519 
-568 

-660 
-612 

-706 
-703 

-685 
e 6 8 2  

e687 
.688 
-685 
-685 
-688 

LONGITUOINAL  S7ABIL ITY-AXIS  AN0 LATERAL  BODY-CXIS DATA 

RETAIDFQ ALPHAsDEG  CL  CD  CPH  CRH CYW 

TEST NUMBER 198 

CSF L / D  

- .0052  8.75 
-.0041 -32 

-.0065  16.06 
-.0051 16.46 

-.0103 14.92 
-.0105 13.44 

"0174  6.65 
-.ole2 10.12  

-.0158 5.45 
"0137  3.41 

-.0154  2.51 
-.OD97 2.87 

-.0141 2.28 

-.no20 14.12 

H/R 

.473 
-519 
,567 
-613 

,686 
e662 

-684 
-686 
-686 
,687 
-685 
e688 
-684 
-685 

-1.98 moo92 
-09  

2.20 
e2508 

44869  

-0284 
-0287 
,0345 

e0596 
-0441 

-0997 

-2297 
.2875 
-4253 
,4956 
-5688 
-6494 

. o n e  
,1413 

-.0015 
-a0560 
"1131 

"2049 
-e1595 

-.2429 
-.2667 
-.25A8 

-.2024 
-.5578 
"7826 
-.8418 
-.e633 

-.PLRZ 

-0016 

-0023 
e0023  

.0011 
e0023 

-0003 
.0001 
-0114 

-e0068 
e0044 

-.0015 
.0020 

-.0005 
- e 0 0 0 3  

.0010 
a0009 
.0010 

e0017 
-0017 

-0017 
.0015 

e0045 
-0106 

.oooo 

-.Ob11 
e0019 

-.0009 
.0002 

4.22 
6.40 

e7255 
-9571 

10.31  1.3400 
8 i37   1 .1609  

14.45  1.5270 
12.45  1.489T 

16.43 1.5673 
18.29 1.4495 
20.25 1.4204 
22.37 1.4300 
24.47 1.4825 

RUN  NU! 

MACH 

-203 
-203 
e204 
-204 
-204 
,204 
-204 

"204 
-204 
.203 
-204 

LONGITUDINAL STAB1 

RE7AeDEG ALPHAeDEG 

5 . 0 0  
5.00 , -17 

-1.98 

5.01  2.22 
5.01 ' 4.18 
5.02 
5.04 

6.37 
8.42 

[ L I T V - A X I S  

CL 

.0182 

.2735 
a5014 
,7273 
,9647 

1 1670 
1 e3674 
1.5388 
1.5677 
1.496R 
1.5629 
1.5159 
1.5213 
1.4979 

AND LA1 

CD 

.0232 

.0294 
-0237 

-0392 
,0551 

e0972 
-0755 

,1278 
.e101 
.3235 
-3871 
.5075 
,5773 
.6469 

TEST NUMBER 198 

CSF L / n  

- . l o 3 3  
- . l o 2 3  11.52 

.79 

"0990 l8.5+ 
"0974 17.08 

"1039 17.50 

- e l l 2 7  14.06 
"1137 12.04 
- .1106 7.46 

- . l o67  4.04 
"1074 4.63 

- . l o75  2.99 
- . l o23  2.64 
- .0979 2.32 

- . loan 15.46 

CYM 

e0141 

H/R 

,473 
-522 
-568 
-613 
-662 

-687 
-682 

e686 
-686 
,683 
-685 
-687 

,686 
-686 

5.05  10.40 
5.05  12.41 
5.05 
5.0.9 

14.42 

5.11 
16.41 
18.44 

. o i 2 1  
-0114 
.0105 
-0106 

.0088 

.0060 
-0046 

.oon9 
5.11 20.33 

5.11 
5.14 

24.33 
22.30 
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RIIN Nll'IPEU 17 L l l N S I T U n ~ N A L   S T h R I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA TEST YUHRER 198 

MACH  OIUPA ( P S F )  RFTA.llEG ALPHA.[IEG  CL CD CPY  CRY CYU  CSF  L/D 

-2.01  "0569 -1032 -.145R  .0006 

2.09 
04  -0907  -0799 "1093 -0006 

4.11 -4695  -0609 -.0719  .0009 
6 - 2 0  -6910  -0665 -.O2R? .0003 
8.24 
10.27  1.0602  .0916  .0461 -.0024 

-8720 -0791 .OOnR -.OOOP 

.2634  .ob45 - . o ~ n ~  -.ooo7 

12.29  1.2343 .lion . O R ? R  -.oozs 

. 0 0 0 8  

.0005  

-0006 
-0004 

. 0 0 0 4  
,0003 

-.oonn 

-moo17 
-moo13 

-.0071 -.55 
-.00h3 1.13 
- m o o 6 3  4.08 
-.on8n 7.71 
- . 0 0 8 5  10.40 
-.0099 11.03 
-.0099 11.58 

-.006R 10.33 
-.0079 11.14 

RUN  NllWXR 1 R  L O N G I T l J n I N A L   S T A B I L I T Y - A X I S  AND LATFRAL  BODY-AXIS  DATA TEST NUMBER 198 

MACH  OIKPA ( P S F )  RFTA.DEG  ALPHAvDFG  CL CD CPW  CRW CYM CSF L I D  

- .oo 
. o o  
.oo 
.01 
.Ol 
. 02  
.02 
-03 

05 
.Ob 

- 0 6  
.Ob 
- 0 5  
. 0 8  

-2.00 
.OL 

4.18 
2.13 

6.19 
8.20 

12.2.9 
10.25 

14.37 
16.42 

20.46 
18.44 

22.39 
24.41 

-.0541 

-3099 
-1067 

-5166 
-7050 

1 .OB06 
-8927 

1.2624 
1.4406 
1.5950 
1.7057 
1.6913 
1.7537 
1 .A763 

,1018 
-0771 
,0613 
-0600 
,0665 
-0763 
-0916 
-1098 

-.1631 - . 0016  

-.0957 .0022 
-.1277 .0022 

-.0341 -.0010 
-.0730 ,0011 

.0073 -no009 

. 0 8 1 0  -.OO22 

.03n3 -.ooo4 

. i ~ o  .1231  -.0014 
-1655  -1725 -.0041 
-19R7 .2105 - .0044 
-2706 
.329R 

.. 

.3439 

-1643 .0074 
. 2 1 R O  . 0 0 6 6  
-2795 -.0019 

.0010 
e0004 
, 0 0 0 8  
. O O O R  
. 0002  
. o o o o  

-.0015 
- a 0 0 0 5  

-.0015 
-.0031 
-.0026 
-.0009 
-.0033 
-.0078 

RUN YIIURFQ 19 LONGIT I IDTNAL  STABIL ITY-AXIS  AUD LATERAL  9DnY-AXIS DATA 

MACH  Q.UPA (PSF)  RFTAvDEG  ALPHP~DEG  CL CD CPU CRM  CYM 

.204 

.PO4 
-204 
- 2 0 4  
.204 
.?Ob 

- 2 0 4  
- 2 0 4  
- 2 0 4  
-204 
.204 
-204 

.2n4 

2.R9 

2. RV 
2.89 

2.89 
2.89 
2.89 
2.89 

2.89 
2.89 

2.89 
2.89 
2.89 
2 .89  

-.no 
. o o  
. o o  
.oo  
.01 
.02 

.03 

. 0 2  

-03 
.oo 
.01 
.03 
.Ob 

-2.02 
-03 

2.06 
4;16 
6.19 

10.27 
8.26 

12.35 
14.35 
16.36 
18.3R 

22.46 
20.40 

-.OS90 -0989 
-1154 .0747 

-5290  -0579 
-3222 .OS92 

-7222 ,0638 
-8966 .0765 

1.2528 .1124 
1.0753 ,0930 

1.4060 .I372 
1.4452 .I762 
1.5699 .e239 

1.7200 .3325 
1.6552 .2746 

-.I677 
-.I283 

-.073R 
"0347 
.0023 
.Ob08 
.0795 
.I176 
,1226 
,1401 

-2315 
,1557 

-.1on4 

-.0018 
.0016 
.0010 
.OOlO 

- . 0 0 0 8  
.0010 

-.0022 
"0024 
-.0004 
-0109 
-0093 

,0051 
.nos9 

.0007 

.0005 

. 0 0 0 6  

.0007 

.OD10 
,0001 

-.0011 

- . O O O R  
-.0017 

.0039 
-.0005 

-.0056 
- . 0046  

RlIN Ull*P€Q 20  LONGITUDINAL  STA91LITY-AXIS AND LATERAL  SODY-AXIS DATA 

MACH QvUPA (PSF)  PETArDEG  ALPHA~DFG  CL CD  CPM CR*  CY* 

2.90 
2.90 
7.90 
2.89 
2.88 
2.88 
2.88 

2.8R 
2.R8 

2.R7 
2.87 

2.87 
7.88 
2.87 

- .no  
- .oo 

.oo  

. o o  

. o o  

.Ol 

. 0 1  

-03 
-03 
.os 
- 0 6  
- 0 5  
.IO 

. 02 

-4.06 -.5219 
- 2 . n ~  -.3792 
-.03 -e1956 
2.02 -0155 
4.05 .2559 
6.13 .4789 
8.16 
10.22 

-6834 

12.26  1.1150 
.a929 

14.31 1.3287 
16.34 1.5084 
18.41 1.6533 

24.49  1.9038 
20.3~ 1.7400 

.2162 .82R3 
,1684 ,0192 
-1219 .e267 
.0919 -8027 
,0719 -7514 
-0697 -4932 

.On99 .bo17 

.l 065 ,5372 

.13Oh ,4903 

.1580 -4650 
-1967 ,4217 
-2511 -3459 

.0772  .64n5 

,3774  .e403 

- .0014 
- . 0 0 1 0  
-0024 
.0020 

-0019 
.Ob28 

-e0009 
.0010 

-.0018 
-.0011 
- . 0 0 3 6  
-.0057 
-.0013 
-.00'90 

. 0 0 0 8  
,0010 

. 0 0 0 8  
, 0 0 0 3  

.DO24 

.0006 

- . 0 0 0 1  
.0004 

- .0009 
- .0004  
-.0018 
-.0024 
.0028 
.0002 

-.0084 -.53 
-.0033 1.38 
"0059 5.05 
-.0052 8.60 
-.0078 10.59 
"0079 11.70 
-.0064 11.80 

-.0044 10.59 
-a0047 11.50 

-.0059 8.58 
-.0062 9.64 

-.009R 6.25 
-.0166 5.32 
-.0125 4.76 

TEST NUWRER 198 

CSF  L/D 

-.0070  -.60 
-.0049 1.54 
-.0047 5.44 
-.0050 9;13 
-.0073 11.32 

-moo55 11.56 
- . O O R I  11.72 

- .0043 11.14 
-.0071 10.25 
-.01R6 8.20 
-.0176 7.01 
-.0094 6.03 
-.0131 5.20 

TEST YUMREU 198 

CSF  L/D 

- .0054 -2.41 
-.0070  -2.25 

- .0042 
-moo39 -1.60 

-17 
"0077  3.56 

-.0051 8.R5 
"0039 6.87 

- . O O R 3  9.93 
- . 0 0 6 6  10.47 
-.OOhR 10.17 
"0073 9.55 
- . 0 0 6 3  8.40 
" 0 0 2 7  6.93 
.0067  5.04 

H/R 

,474 
.523 
-57 1 
,618 
.668 
.685 
-685  
,685 

.685 
-685 

.685 
,684 
-685 
.685 

H/R 

.475 
-523 
,570 
,617 
664 

.b84 
,689 
-684 
,685 

685 
,601 
-685 
,684 . 684 

H/R 

.425 

.469 

.562 
-516 

- 6 0 8  
-655 
-690 
-685  
.685 
.684 
.685 
685 
685 
.6~3 

29 



APPENDIX A 

RUN N' 

MACH 

- 2 0 4  
-204 
-204 
- 2 0 5  
-204 
-204 
- 2 0 4  
,204 
- 2 0 4  
- 2 0 4  
-204 
-204 
.204 
-204 

LONG11 

R F T A v D E G  

-.01 
- .oo 

.01 

.oo 

.oz 

.01 

. O 2  

.Ob 
-05  

-06 
.Or 

.07 

.on 

.04 

r u n I p I A L  STARII 

ALPHAvDFG 

-4.11 
-2.04 

-.01 

4.07 
2.03 

6-14 

10.25 
8.20 

14.38 
16.38 
18.47 
20.44 
22.46 

12 .2~  

. I T Y - A X I S  

C L  

-.4577 
-.E961 

-3628 
,1402 

.7955 
1.0125 
1.2359 
1 A 4 9 6  
1.6125 
1.7529 

1.9185 

-.OPAO 

.5830 

1.~460 

L O N G I T U D I N A L   S T A B I L I T Y - P X I S  

R F T A r D E G   A L P H A v R E G  CL 

-.on 
-.on -4.08 " 3 5 5 9  

.oo 
-2.04 "1941 

.01 
.OO 

,0018 
2.06 ,2278 

.oo 4.12 

.Ol 
-4650 

.02 
6.16 .b748 
8.24 .n944 

.02 
e03 

10.28 1.1099 
12.34 1.3198 
14.38 1.5214 

.05 
-07 

16.42 1.6926 
18.44 1.8293 

.or 

.OR 
20.48 1.9195 
22.46 1.9910 

.04 

AND L A T E R A L  ROD\ 

co cpu 

.1175 .5587 

.1580 .6137 

.OB70 .5218 

.0652 .46R1 
-0611 -4124 

.Or54 .3167 

.0918 -2700 

,1391 -1777 
-1106 .2162 

,1669 ,1618 
-2080 -1241 
.263R .0370 
.3290 -.0127 

.n6so . x 0 5  

AND LATEQAL RODY 

CD  CPM 

.1422 ,3099 

.lo71 -2738 

.Or86 -2329 
,0609 .1791 
,0590 .1205 
-0662 -0763 
.Or91 -0309 
.0976 -.0145 
.1207 -e0627 
,1492 -.0907 
.1813 -.0947 
,2239 -e1371 
.2841 -.?ST7 
.3532 "3263 

' - A X I S  DATA 

CRY  CYM 

-so019 .0018 
.0004 .0008 
,0017 .0005 
.00*2 .0005 
.0018 .0008 
,0017 .0007 

-.0016 -.a002 
- . O O O 6  a0003 

-.0037 -.0011 
-.a021 - a 0 0 0 5  

-.0050 -.0021 
-.0075 - . 0030  
-e0042  .0005 
- a 0 0 3 0  .0040 

- A X I S   D A T A  

CRM  CYM 

.oooo ,0007 
-.0008 .OD08 

-0024 - 0 0 0 6  
-0025 -0006 

-.0011 .0001 
.0017 . O O O 6  

- n o 0 0 5  - 0 0 0 3  
"0023 - e 0 0 0 5  

- n o 0 3 5  - a 0 0 1 0  
"0035 -.0008 

-.0058 -.0021 
-e0079 -moo30 
-.0054 -a0007 
-.0047 . 0006  

L O N G I T U D I N A L   S T A R I L I T Y - A X I S   A N D   L A T E R A L   R n n Y - A X I S  DATA 

RETA.r@EG  ALPHAIDEG  CL  CD  CPM  CRM  CYM 

-.BO -4.06 -.:462 -1342 - . 0366  ,0021 .0011 
-.no -2.03 -.on71 ,1026 -.or11 .0017 .ooo9 

.oo  

.oo 
- 0 3  -1076 -0766 -.1054. .0027 .0004 

2.09 
.oo  

~ 3 5 3 3  .Ob27 - . I634  .0040 .DO07 
4-14 -5698 -0652 - . 2 l O O  .0021 e0009 

. O t  

.01 6-18 e7783 -0758 -.2519 .0005 .0005 

.03 
8.23 -9947 -0913 -.29?8 - . O O O P  .0003 

10.29 1.2089 -1133 "3370 -.0023 - . 0 0 0 6  
-03 
- 0 4  

12.34 1.4162 -1375 -.3737 -.0028 -.0007 
14.39 1.5976 .I708 -.4006 -.0040 "0013 

.05 16-62 1.7760 ,2054 -.4171 -.0058 -.0024 
-07 18.47 1.9786 -2537 "4746 -.0086 -.0041 
.07 
.on 

20.45 2.0111 ,3273 -.6139 -.0068 -.0028 
22.48 2.0866 ,4126 -.WOR -.0051 .0013 

L D N Q I T U D I N A L   S T A B I L I T Y - A X I S  AND L A T E R A L   R O D Y - A X I S   D 4 T A  

R E T A r D E G   A L P H A r D E G   C L  co CPM  CRY  CYM 

-.01 
-.no 

-4.03 -.I250 ,1323 -.3703 -.a004 ,0006 

- .OD 
-1.98 

.os 
e0349 ,1042 "4053 -.0026 -0006 
e2266 ,0833 -a4432 .0005' .0007 

.oo 2.13 

.01  
-4673 -0723 "4962  .0026 .0008 

4.16 
.Ol 

,6744 -0785 -.5410 - a 0 0 0 3  ,0004 
6.72 -9005 -0913 - a 5 8 7 4  -.0006 . 0004  

-07 8 . 2 ~  1 . 1 0 ~ 4  .1107 -.6809 - .001o .0002 

0 3  
.OP 10.32 1.3190 .1349 -.eon -.OOOP 

- 0 4  
12.38 1.5091 .1635 -.6832 -.0042 -.0011 
16-42 1.7003 .2011 -.7190 "0044  "0021 

.05 16.4R 1.R757 ,2483 -.rsno -.0067 -.ooz6 
18.50 2.0130 ,3091 -.RIP7 -.0096 -.0043 

TEST  NUMBER 198 

C S F   L I D  

"0065 -2.52 
-.0097  -2.90 

-.0036 2.15 
-.0069 5.94 
-.0062 8.98 

"0994 11.03 
-.DO84 10.55 

-.00R4 10.42 
-.0069 11.17 

-.0058 9.66 
-moo66 8.43 
-.o020 7.00 
-.0059 5.83 

-.oo60 -1.13 

TEST NUMBER 198 

CSF L I D  

-moo70  -1.81 
-.OD35 -2.50 

-.0037 .02 

- .0043 7.88 
-.0059 10.19 
-.0081 11.30 
- . 0066  11.37 
-.0085 10.93 
"0069 10.20 
-.0071 9.34 

-.0022 6.76 
-e0068  8.17 

-a0027 5.64 

-.0051 3.74 

TEST NUMRER 198 

CSF L I D  

- . O O J O  -.a5 
- .OO42 -1.83 

-e0048 1.40 
-.OD40 5.64 
-no062 8.73 

- . O O 8 R  10.90 
- .0084 10.67 

-.0085 9.35 
-.0070 10.30 

"0069 8.65 
-.0089 7.60 
- .0011 6.14 
- .0031 5.06 

-.006n 10.~7 

T E S T  NIJMBER 198 

C S F   L / O  

-.0053 - a 9 4  
-.0080 
-.0087 2.72 

.33 

-.on60 6.46 
- .OO*O 8.61 
-.0079 9.87 
-e0075 10.01 
- . 0 0 7 R  9.78 

-.0081 8.45 
- . D O 8 1  9.23 

- . O O 6 R  7.56 
- .0070 6.Sl 
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APPENDIX A 

RUN NII 

MACH 

-205 
.205 
,204 
.PO5 
-204 
-205 
.PO4 
-204 
-204 
.20G 
- 7 0 4  
-204 
-205 
-205 

RUN NLI 

MACH 

-204 
.205 
.?OS 
-204 
-204 
-204 
~ 2 0 4  
,204 
,205 

-204 
- 7 0 4  

. P O 5  

.?OS 

.eo5 

LONG1 

RFTA*nEG 

- .01 
- .oo  
-.OO 

. o o  

.01 

.01 

.02 
-03 
.04 
.os 
e 0 6  
.00 
.00 
.lo 

T U D I N A L   S T A B I L I T Y - A X I S  AND LATl  

ALPHAvDEC. CL CD 

-3.99 -.nlns .1374 
-1.95 

.09 
.1450  .112b 

2.1s 
.3359  .0957 
.Sf563 -0090 

6.25 1.0045 -1155 

10.35 1.4065 -1710 
12.37 1.5722 .PO71 
14.43 1.7427 -2516 
16.45 1.9030 -2999 

20.49 2.1076 ,4522 
10.40 2.0205 .3600 

22.47 2.1744 -5349 

4.10 .7n31 .09m 

0.70 1.2098 .1395 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  

RFTAeDEG  ALPHAvDEG  CL 

-9.90  -4.22 -.23R3 
-9.99 
-9.99 

-1.98 -.on0 

-9.99 
. I  ?ne 

2.09 
-10.01 

-3530 

-10.01 
4.14 -5003 
6-20 

-10.02 
-7907 

0.2s  1.0152 
-10.04 
-10.05 

10.31  1.2322 

- 1 0 . ~  
12.38  1.4396 

-10.05 
14.41  1.6290 

-10.05 
16.47  1.7030 

-10.06 
10.45  1.0923 
20.43  1.9485 

- 1 0 . 0 0  22.49  2.0321 

.Ob 

IRAL RnnY 

CPM 

"7106 
-.7305 
-.7792 
-.8PhFl 
-.me3 
-.9246 
-.9453 
-.9506 
-.9364 
-.9327 

-1.0020 
-.9346 

-1.0556 
-1.1073 

- A X I S  DAT 

CRM 

-e0013 
-.OOPS 
.0014 
.0010 

-.0004 
-.0019 
-.0017 
-.0039 
-.0047 
-.0053 

- .0101  
-.0065 
-.0086 

-.on69 

A 

CYM 

- .0000 
.0007 

- . 0 0 0 3  
. 0 0 0 1  

-.0000 
-.0005 
-.0010 
-.0006 
- .0010 
-.0015 
- . 0030  
-e0036 
-.0006 
-.0003 

AND LATERAL  RO[rY-AXlS DATA 

CD  CPM  CUM 

.1132  -.0760 ,0217 

.OROR 
,0557 
.Ob33 
.Ob46 
.0550 
-0730 
-0971 
-1256 
-1505 
.ZOO6 
-2407 

.bo77 

. J I R ~  

-.1330 
-.1777 
-.2372 
-a2093 
"3412 
-.3937 
"4327 
-.be74 
-.5170 
-.5203 
-a5238 
-.5r)66 
- .6R41 

.0190 

.oise 

.0212 
-0230 
.0258 
-0264 
-0255 

.O253 
-0193 
-0187 
.021R 
. o m 1  

.024n 

CYU 

-.O290 
-.O294 
-.0271 
"0247 
"0237 
"0235 
"0225 
-a0215 
-.0200 
-.0203 
-so256 
"02.57 
-.0267 
-.om4 

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATERAL  ROOY-AXIS DATA 

RFTb.nEG  ALPHA~DER  CL CD C" CRM CYU 

-4.97 
-4.97 
-4.9P 
-4.99 
-4.99 
-5.00 

-5.01 
-5.01 
-5.02 
-5.01 

-5.01 
- 5 . 0 1  

-4.99 

-5 .00 

-4.05 

.n2 
-1.99 

2.09 
4.16 
6.20 

10.34 
0.26 

12.30 
14.46 
16.41 
18.47 
20.4s 
22.51 

-.?LP3 ,1270 
- .0865 ,0967 
.lo21 .0714 
.3415 ,0584 
.5697 ,0612 
.7nw .0706 
.987e .ne79 

1.7117 -1096 
1.4062 .1329 
1.5910 .I660 
1.7622 ,2026 
1.9134 .25OC 

2.069R .bo64 
1.9903 .3175 

-.O27P 

-.lo53 
-.lo76 
-.2277 
-.2754 
-.3164 
-.3573 
-.bo07 
-.43R4 
-.4769 
-.53?6 
--.5R4R 

-.O~PA 

-.IV~R 

.0120 

.0001 
-0109 
.0114 
e0116 
.0140 
.0127 
.0111 
-0133 
-0135 
.0105 
,0113 
.0100 
.0067 

-.0149 
-.0141 
-.0129 
-.0115 
-.0105 
-.0102 
-.0114 
-.0126 
-.0124 
-.0124 
-.0152 
-.0170 

-.0227 
-.01a6 

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATERAL  ROOY-AXIS O A T 4  

R F T A ~ D E G  ALPHA.~FG  CL Cr) CPM  CRM CYM 

. o o  

.oo 

- .oo  
-.oo 
- .oo 
.oo 
.01 
- 0 7  
-03 
.Ob 
-06 
.n6 
-06 

-.on 

-4. ns 
-2.01 

.Ob 
2.08 
4.14 
6.19 

10.34 
0.21 

12.40 
14.3P 
16.41 

20.49 
10.42 

22.49 

-.2567 
-.0964 
-0913 
,3302 
-5649 
.7815 

1.2096 
.9068 

1.3940 
1.5060 
1.7633 
1. R904 
2.0031 
2.0749 

,1301 
-1009 

.Ob25 

.Ob43 
-0743 
.0094 
.1120 
.1306 
-1692 
-2037 
.2561 
.329b 

.ow17 

.bo00 

-.0096 
-.0422 
-.0772 
-.1294 
-.1063 
-.2296 
-e2719 
-.3174 
-.3623 
-.394R 
-.4154 
-.4n79 
-.IS030 
-.6657 

-.0002 

. 0002  
-0037 

-moo06 
.0010 

-.0019 
-.0032 
-.0054 
- .0055 
-.0069 
-.0107 
-.OO~R 

-.no03 

-.0082 

.0004 

.0003 

.0000 
,0005 
- 0 0 0 3  
.OD07 
. 0 0 0 3  
.0001 

-.0014 
-.0014 
-.002l 
-.0053 
"0037 
-.0010 

TEST NlJYRf 

CSF 

-.0003 
-.0067 
- .005P 
- .003i!  
-.0036 
-.0072 
-.0062 
-.0089 
-.a090 
-.0096 

-.0071 
-.0037 
"0047 

-.OOSR 

:R 198 

L I D  

-.00 

3.51 
1.29 

6.37 
7.96 
8.70 
0.67 
0.22 
7.59 
6.93 
6.35 
5.51 
4.66 
4.06 

TEST NII 

CSF 

-2079 
-2044 
-1901 . lR92 
.1944 
.195R 
-2003 
.POOP 
.PO02 

.2129 

.PO89 
-1901 

. I R ~ R  

.20139 

MRER 190 

L/D 

-2.11 
"91 
2.31 
8.17 
13.00 
14.31 
13.90 
12.60 
11.46 
10.20 
0.09 
7.61 

4.99 
6.12 

TEST NLJMRER 190 

CSF  L/D 

.lo60  -1.96 

.lo23 -.e9 
,0970 1.43 
,0929 5.05 
.0911 9.31 
.093R 11.19 
.0961 11.24 
.09R4 11-06 
.1no1 10.58 
.09m 9.54 
, 1 0 3 ~  R.~O 

. l n w  6.27 

.lo67 7.63 

.lo37 5.09 

TEST NUMBER 198 

CSF L I D  

.0020  -1.97 

.0003 -.96 

.0009 1.17 

-.0033 10.52 
.0023 0.79 

-.0020 11.04 
-.0049 10.00 
-.0029 10.06 
-.on57 9.37 
-.0045 0.65 
.0017 7.41 
.0040 6-00 
e0031 5-08 

.on46 5.20 

H/0  

.433 

.479 
-526 
.573 
-619 
-666 
,604 
-685 
.604 
.605 
,685 

,605 
.606 

.b05 

H / 0  

-420 
-476 

-569 
-522 

-616 
.662 

.604 

.604 

.605 
-603 
.605 
e605 
.604 

.6n4 

H/R 

.420 

.475 

.522 

.56R 
-615 
,661 
.bA5 
-685 
.604 
.be4 . 6R5 
,604 
-605 
-604 
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APPENDIX A 

RUN  NU 

MACY 

,205 

- 2 0 5  
- 2 0 5  

- 2 0 4  
.?Ob 
.EO5 
- 2 0 5  

.PO5 
,205 

.204 
-205 
-205 
, 205  
- 2 0 5  

L O N G I T U O I N A L   S T A R I L I T Y - A X I S  AND LATFDAL RODY 

RFTP.nE6  ALPHAvDEG  CL CD  CPM 

4.99 -4.02 -.2359 . 1 2 3 4  - . o m 7  
sion 
5 .00  
5 .00  

s.02 
5.01 

5.03 

5.06 
5.05 

5.13 
5.11 

5.19 
5.20 

5.00 

LDNGI  

RETA r DEG 

-.01 
-.01 

.01 
- 0 7  
-03 
.03 
.Ob 

-06 
-06 

.no 

.04 

.06 

.07 

.on 

-.0680 

e3396 
. I 77s 

.ma2  
,5784 

1.0186 

1.4146 
1 .2252 

1.5928 

1.9080 
1 J874 

2.0641 
1.9850 

T l l n I N A L   S T A A I L I T Y - A X I S  

ALPHArDEG  CL 

-3.9s 
-1.90 

. I394 
-4105 

.22 
2.29 1.0552 

. x 5 3  

4.36 1.2867 
6.41 1.5047 
8.41 1.6904 
10.52 1.9109 
12.53 2.0673 
14.55 2.2527 
16.60 2.3457 

LONGITLJDINAL  STARILITY-AXIS 

RETArDEB  ALPHAeOEB  CL 

-.01 -3.98 -1456 
- .oo -1.P9 
-.oo 

.4547 

.01 2.31  1.0690 
.18 .-I884 

.01 4.30 1.2835 

.02 6.41  1.5161 

.02 8.52 1.7156 
- 0 4  10.47 1.9133 
.Ob 
- 0 5  

12.51 2.1017 
14.60 2.2537 

.03 

.os 18.57 2.3341 
16.55 2.2654 

-09 
- 0 9  20.53  2.3228 

22.57 2.3516 

LONGIT 

RETAIDEG 

-.01 
-.00 

. @ O  
- 0 0  

' U D I N A L   S T A B I L I T Y - A X I S  

ALPHA.DEG CL 

-3.93 
-1.A5 

.1598 

.23 
-4881 

2.31  1.0695 
.a102 

4.36  1.2924 

8.44 1.7043 
6.37 1.4940 

12.52 8.0963 
10.48 1.9029 

14.55 2.7520 
16.54 2.2302 

20.53 2.3196 
18.59 2.3164 

22.60 2.3877 

~~ 

.0930 -.073R 

.OS79 -e1622 
,0707 -. 1 1  14 
.0706 "2806 
-0595 - . t 2 2 2  

. l o 7 0  -.?in9 
,0871 - .3332 

-1643 "4340 
,1314 -e4037 

-2605 -e5476 
,2011 -.4626 

-3313 -.59R8 
.4122 -.6544 

- A X I S  DATA 

CRM CYN 

-a0130 .0145 
- .010T -0146 

-.0083 -0124 
- .OD83  ~ 0 1 3 2  

-.0120 .0118 
-.0151 ,0117 
-.0169 .o11a 
-.OIM .o11a 

"0230 m0102 
-.0202 .0112 

-.O274 -0073 

-.0271 .0111 
"0313 ,0063 

-.0232 e0150 

AND LATERAL  AODY-AXIS DATA 

CD  CPM  CRM 

-1373 "2877 .0014 
e1193 -.3080 "0013 
,1111 - .3676 .0037 
-1197 -.3698 .0014 
-1348 "3466 - .0004 

-1796 "2854 -e0016 
-2034 "2396 -no022 

-2713 "1544 - .0031 
~2406 -a2084 "0019 

~ 3 0 2 9  "0974 -.0006 

- 4 3 4 1  - . 0 5 0 9  -0044 
-3402 -.0565 .0031 

.5131 "0486 . O O l 2  

.1549 -.JIM -.0025 

CYM 

.0020 

.0017 
-0009 
.DO11 
- 0 0 0 9  
.0005 
. O O O 5  
-0004 
~ 0 0 0 3  
.0004 
.0004 
.0005  

-.0045 
-.0014 

AND  LA 

CD 

.1374 

.1108 

.1160 

.1190 
,1355 
-1549 
,1804 
.EO52 
-2360 
-2734 
.3268 
.371P 
.4311 
-5159 

TEPAL  RnDY-AXIS DATA 

CPM CQM CYM 

"2945 -.0000 m0003 

-.376R ~ 0 0 1 8  ,0010 
-.333? -0069 .OOl2 

-.3732 .0003 .0009 
" 3 5 8 5  -.0015 .0007  
-e3234 -.0022 .0007 

"2525 - s o 0 3 4  - e 0 0 0 3  

-.159R "0037 - .0007 
-.15R3 .0089 .0030 
-.lo10 - 0 0 5 7  -.0011 
- n o 7 9 7  -moo35 -.0110 

-.e884 -.003o - .oooo 

- . ~ o s n  -.oo15 . o o o 3  

- . o s 5 2  -.on16 -.oo~6 

AND L ITERAL RODY-AXIS DATA 

CD CPM CRW CYM 

-1356 "3007  ,0004 , 0007  
.llbO -.34RR .0042 ,0011 

-1188 -.37*4 -a0003  -0009 
.1111 -.3043 . O O O P  .0010 

-1347 "3539 -a0016 .OOl2 
-1555 -a3232 -so022 -0009 

.PO55 -e2487 - .0041 - .0001 
-2362 - .PO66 -a0041 . O O O O  

.3326 "1735 - 0 1 3 1  . 0 0 4 5  
,2728 -a1576 - a 0 0 3 9  . 0 0 0 3  

.4260 -.ORPR -.0065 "0094 

.3721 -.I250 .OO86 -.0006 

-5065 -.05hR -.0079 -.0067 

.1790 -.2m - . 0 0 3 6  . o o o 1  

TEST NUMBER 198 

CSF L I D  

-.loo7 -1.91 
-e0982 " 7 3  
"0924 1.80 
-.0915 5.87 
-.0914 9.72 
"0970 11.30 
-.lo16 11.69 
-.lo59 11.45 

-.lo61 9.69 
- . l o 5 7  10.77 

-.lo95 5.99 
-a0973 7.32 

- . l o 9 0  5.01 

- . l o 5 3  8.89 

TEST NUMBER 198 

CSF  L/D 

-.Dl55 1.02 
"0164 3.44 
-.0059 b.80 
-.0107 8.81 
-.0090 9.55 
"0146 9.72 
-.0107 9.41 
-.0142 9.40 
- . 0 0 7 7  8.59 
"0135 8.30 
-e0149 7.74 
"0143 6.93 

"0109 4 - 5 6  
-.0178 5.36 

TEST NUMBER 198 

CSF L I D  

-.0U74 1.06 
-.0047 3.92 
"0069 7.12 
- .0079 8.9R 
"0067 9.48 
-.0099 9.79 
-.one4 9.51 
- .0100 9.32 
"0076 8.91 
- . 0 0 9 2  8.24 
"0269 6.93 
"0235 6.28 
-.011R 5.39 
-.0082 4.56 

TEST NUMBER 198 

CSF L I D  

- . 0 0 8 7  1.18 
- . 0072  4.28 

-.0073 9.00 
- .0076 7.29 

-.0082 9.60 

- .0094 9.52 
-.009R 9.26 
- . 0 0 9 8  8.R7 
"0126 8.26 
" - 0 3 5 3  6.71 
-.0215 6.23 
-.0084 5.45 
-.00R5 4.71 

- . o o e ~  9.61 

W 8  

.475 
,430 

-570 
-523 

-615 
-663 
-605 
.684 

.684 

.684 

.684 

.684 
-685 
.604 

H / 8  

. 426 '. 473 

,569 
e521 

-617 
-666 
,685 
.601 

.685 

.685 

-685 

-6'34 
,685 

,685 

H/B 

.425 
-472 
-518 
,566 

.659 
-612 

.685 

.684 
,684 
-682 
-685 
.685 

-685 
.6a5 

H/8 

,427 
,472 

.563 
-517 

.b07 

.684 
.652 

,684 

-605 
.685 

.be4 

.685 

.685 

.6n5 

32 



AePENDIX A 

.02  6.44 
-03 8.44 

04  10.44 
12.53 

05 14.53 
.02 16.61 
- 0 3  18.56 
.08 
.08 

20.55 
22.60 

.04 

1.5299 
1.7195 

2.1131 
1.9236 

2.2710 
2.2845 
2.3650 
2 3567 
2.3962 

,1473 -.3292 

-1989 -.2560 
-1729 -.293L 

-2329 -.2115 
,2678 "1613 
-3277 -.1693 
-3655 -.1175 
-4381 - . l255 
-5115 -.04R1 

-.0021 
-.0050 
"0037 
-.OO42 
-e0035 

.0094 
-0114 

-moo38 
. 0002  

CYM 

-0016 
-0017 
e0016 
.0014 
.o012 

'-.0006 
. 0 0 1 1  

- .0001  
.0002  

,0008  
-0034 

- . 0 0 0 3  
-.0042 
-.0012 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

PETA.DEG  ALPHAaDEG  CL CD CPM  CRM CYM 

-.01 
-.oo 

.oo 

.Ol 

.01 

.02 

.02 
04 
04 

.os 

.02 
- 0 4  
.11 
. l l  

-4 .03  
-1.95 

2 .18  
16 

4.35 
6 .33  

10.50 
8 .37  

12.49 
14.53 
16.52 
18.50 
20.55 
22.54 

"1464 . l e 0 6  .5959 
-1819 .1434 .SO15 
.5521 ,1202 ,3560 

1.1115 ,1341 .2098 
-8243 .1233 -2796 

1.3331 -1524 -1550 
1.5761 -1742 .0912 
1.8080 ,2013 .0401 
2.0103 .2318 .0135 
2.1851 -2694 "0133 
2.2381 -3300 "1647 
2.3353 -3765 -.2179 
2.3520 -4567 -.3138 
2.4464 -5247 -.3177 

-e0017 
-0060 

-.0018 
-0006 

-.0010 
-.OO24 
-.0018 
-.0042 
- .0044 
-a0029 

-0096 
-0064 

"0069 
-.0037 

L O N Q I T U D I N A L   S T h B I L I T Y - A X I S  

RETArDEQ  ALPHArDEG  CL 

-.01 -4 .04  "2238 
-.oo 
-.oo 

-1 .98  -0963 
.12 a4633 

.oo 2.17  -7427 

. 01  4.27  .9979 

.Ol 

.02 
6.32  1.2141 
8.36  1.4582 

-03 10.44  1.6940 
- 0 4  12.49  1.9041 

14.52  2.0774 

AND LATERAL  RODY-AXIS DATA 

CD CPY CRY 

-2345 -7810 .0002 

-1724 -6105 ,0002 
-1962 -7057 .0051 

-1606 .5392 .0004 
-1623 -5688 . 0002  

-1679 -5075 -.0008 

-1983 -3803 -.0029 
-2267 -9459 -.0036 
-2627 -3169 "0044  

, 1 7 6 3   . 4 w n   - . 0 0 2 4  

-.oooo 
,0003 
.0010 
,0004 
.0012 
.0008 
. 0010  
. o o o o  

- .0002 
. 0015  

- .0012 
-0026 

"0064 
-.0051 

CYM 

.0001 

.Of308 

. 0 0 0 1  
,0003 

. 0010  

. 0 0 0 9  

. 0002  
, 0 0 0 4  

.0004  

.0004  

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL RDDY. 

RETAeI)EG  ALPHArDEG  CL  CD CPM 

-.01 
-.oo 

-4.01  -so748  .1519  -3300 
-1.90 

.oo  
-2820 . l Z P T  .2115 

. o o  
-19  ,6413 -1144 .0883 

. 01  
2.24 -9267 -1194 .0095 
4.30 1.1911 .1326 -.OS88 

.02  6 .35 1.4306 . I S J P  -.1108 
-03 8.44 1.6649 .1785 -.1667 
-03   10 .50  1.8904 ,2078 -.2115 

04 12.52 2.0936 .2412 -.nm 
14.59 2.2645 .2814 -.2469 

- A X I S  D A T I  

CRM 

-.OLIO2 
-0047 

- a 0 0 0 4  
-0007 

-.0009 

CYH 

-0009 
.0011 
-0009 
-0013 
-0016 
.0015 
. 0006  
-0003 
.0013 
-0009 

TEST NUMBER 198 

CSF L I D  

-.0128 1.04 
- .0082 4.62 
-.0111 8.41 
-e0109 10.25 
- .0103 10.64 
- a 0 1 2 4  10.39 
-:0114 9.94 
- .0132 9.67 
"0139 9.07 
"0176 8.48 
"0360 6.97 
-.0264 6 .47  
- .0062 5.38 
-.0101 4.68 

TEST NUMBER 198 

CSF L I D  

- .0125 -.e1 
- .0099 1.27 
- .0114 4.59 
-mol23 6.68 
-a0117 8.29 
-.0118 8.75 
- .0125 9 .05  
-e0129 8.98 
- .0113 8.67 

- .0336 6 -78  
- .0246 6.20 
- .0098 5.15 
-.0161 4 .66  

- .01ne 8.11 

TEST NUMBER 198 

CSF L I D  

- .0089  - .95 
-a0078 .49 
-.OO92 2.69 
- .0064 4.58 
- .0093 6.21 
- .0125 7 .23  
- .0115 8.27 
- . 0 1 1 0  8.54 
- .0136 8.40 

- .0366 6.70 
- .0167 7.91 

- .0067 5 .19  
- .0246 6.26 

"0136 4.68 

TEST NUMBER 198 

CSF  L/D 

"0132  "49 
-so102 8-30 
- .0126 5.61 
- .012Z 7.76 

-.0151 9.34 
- . 0 1 1 n  8 .99  

- .0142 9 .33  
-.Ol42 9.10 

- .0170 8.05 
"0173 8 .68  

-e0358 6.68 
-.0284 6.14 
- .0098 5.16 
"0140 4.60 

w e  

.427 
-471 
-516 
-561 
.606 
.653 
.684 
.684 
-685 
-685 
-685 
-685 
-685 
-685 

H/B 

-421 
,466 
,512 
.556 
,604 
.149 
.685 
.684 
.685 
.685 
-685 
-685 
-685 
-684 

H / 8  

-464 
-420 

,509 
,554 
-601 
-647 
,685 
.684 
,684 
.685 
.684 
.685 
-685 
-685 

n/R 

- 4 2 3  
,468 
-513 
.559 
,605 

-685 
,650 

-685 
-685 
e684 
,684 
.685 
-685 
.6n5 
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LONBITUOINAL  STARIL ITY-AXIS  AND LATERAL  RODY-AXIS DATA 

IFTAvOEG ALPHAIDEG  CL CD CPH  CRH  CYH 

-.01 

- .oo  
-.00 

.oo 

.01  

. O 2  

.o?. 
-03 

04 

-03 
- 0 4  

04 

.07 

. nq 

-3.98 
-1.89 

.lR 
2.25 
4.32 
6.41 

10.51 
8.47 

12.52 
14.59 
16.57 
18.59 
20.58 
22.61 

-3891 
,0269 

1.0247 
.7343 

1.2735 

1.7553 
1.5266 

2.1719 
1.9743 

2.3615 
2.3406 

2.4530 
2.4529 

2.5673 

- 1 4 4 0  
-1177 
-1130 

.13RS 

.1207 

-1613 
.la94 
.2220 
.2583 
.3009 
,3657 
.4128 
.SO58 
.5826 

-0392 -. OR?3 
-.1971 
-.2756 
-.33n3 

- . U T 3  
- a 3 9 0 1  

"4917 
-.5097 

"6299 
-e5160 

-.6489 
-.TO34 
-.7429 

-.0019 
.0030 

-.0007 
- . 0021  
" 0 0 3 3  
" 0 0 3 3  
"0042 
-.0040 
-.0029 
,0106 

-.0078 
,0061 

-.0014 

-.no01 
.0012 
-0013 

.0010 

.0008 

.oo12 
,0010 
-0006 
, 0 0 0 3  
,0004 
.0010 

-.0001 
,0038 

-e0076 
-.OO2R 

LONGITUDINAL  STABIL ITY-AXIS  AUD LATERAL  RODY-AXIS DATA 

RETArDEG  ALPHA~DEG  CL CD  CPY  CRY c r y  

-.01 
-.oo 

-3.97 -1226 ~ 1 4 1 5  "2630 - .0021 .0010  

-.oo 
-1.88 -4593 .1212 -.3822 . 0048  ,0021 

.21 
.oo 2.31  1.1217 - 1 3 0 0  "5933 .OOOl -0014 

-8161 -1191 "5041 .0004 .0010 

.O1 

.01 
4.38 1.3707 -1517 -.6553 -.0015 ,0016 
6.39 1.5909 .I789 -.TO49 -.0031 ,0009 

-02 8.48 1.8415 .2085 -.7598 -.0023 -0009 
.03 
-03 

10.54 2.0430  ,2440  1.7927 " 0 0 3 3  -0006 
12.55 2.2513 -2806 -.8068 -.0017 ,0015 

TEST NUMBER 198 

CSF  L/D 

-.0159 .19 
- .0105 3.31 
-.0115 6.50 
-.0111 8.49 
-e0117 9.19 
-.0148 9.46 
-.0128 9.27 

-.0147 8.41 
-no132 8.89 

-.0402 6.46 
-a0167 7.78 

-.0295 5.94 

-a0153 4.41 
-.OO?R 4.85 

TEST NUMBER 19R 

CSF  L / D  

"0133 
-a0147 3.79 

.87 

-.0117 6.85 
-.0119 8.63 
-.Ole2 9.04 
"0136 8.89 
-.0135 8.83 

-.0166 8.02 
-.0138 8.37 

RUN  NU 

MACH 

.2Oh 
-205 
-205 

.205 

.PO5 

.205 
,205 
- 2 0 5  
.205 
- 2 0 5  
- 2 0 5  
.205 
,205 
-206 

34 

LONG11 

RFTArOEG 

- .01 
-.00 
- .oo  

.01 

.oo 

.Ol 

.02 
-03 
-03 

.03 
- 0 4  

.os 

.OT 
O R  

'UDINAL STAR1 

ALPHArDEG 

-3.93 
-1.80 

.E3 
2.32 
4.38 
6.44 

10.54 
8.52 

12.62 

16.68 
14.64 

18.57 
20.58 
22.62 

[ L I T Y - A X I S  

CL 

-2319 
.5890 

1.2459 
-9500 

1.4796 
1.7157 

2.1492 
1.9274 

2.3309 
2.4808 
2.5013 
2.5357 
2.5612 
2.6487 

LONGITUDINAL  STABIL ITY-AXIS  

RFTArDFQ ALPHAIDEG  CL 

.oo 

. o o  

. o o  

- .oo  
- .oo 

-.oo 
-.oo 
- .oo  
- .oo 

.21 .7940 

.22 

.21 
,7998 
.7806 

e19 ,7560 

.18 .7456 

. 1 R  ,7346 

.IR .7398 

.1n .T349 

.1r ,7155 

AND LATERAL HODY- 

CD  CPH 

,1489 "5866 
.1319 -.7087 

.1473  "9176 

.1330 "8321 

,1723 -.9757 
-2005 -1.0168 

.2678 -1.0733 

.2367  -1.0549 

.3654 -1.0612 

.4348 -1.0462 

.4925 -1.0343 
,5908 -1.1269 
.6795 -1.1407 

,3163 - 1 . 0 7 ~ 0  

AND LATERAL BODY. 

CD CPM 

-1034 -.2120 
.lo31 -.2159 
,1066 -.PO67 

.1106 "1909 

.1107 "1904 

.1118 -.1R70 

.1131 -.1R17 

.lo93 - . 1 9 ~ 3  

.1119 - . 1 w  

- A X I S  DATA 

CRY CYM 

-moo17 -0004 

-no030 ,0010 
.0002 .0007 

-a0014 .0007 
-.0028 .0015 
-e0032 .0007 

-e0034  n o 0 1 2  
-.0042 -.0006 

-.0029 ,0012 
- . 0027  - 0 0 2 5  
,0088 .0062 
-0019 - .0008 
- 0 0 0 3  -.0010 
.0005 -.0014 

- A X I S  DATA 

CRM 

- .0001  
,0009 

-.0014 

-.0009 
-.0023 

-.0017 
,0013 

-.0006 
-.0018 

CVM 

,0009 
.0002 
.0008  
.001T 
,0014 
-0009 

.0010 
,0006 

-0009 

TEST NUMBER 198 

CSF L / D  

-.0125  1.56 
-.0104 4.47 
-a0119 7.14 
-.0093 8.46 
-.0139 8.59 
-.Ole1 8.56 
-e0093  8.14 
"0165 8.02 
"0169 7.37 
-.0208 6.79 
- .0402 5.75 
-.026l 5.15 
-.0113 4.34 
"0165 3.90 

TEST NUMBER 198 

CSF L I D  

.0073 7.68 

.0083 7.76 
- 0 0 4 2  7.32 

"0064 6.69 
-.003R 6.92 

-.0045 6.74 
-e0088  6.57 
-.0110 6.57 
-no103 6.33 

H/R 

-424 
,469  
-515 
-560 
- 6 0 6  
-653 
.684 
.685 
.684 
.684 

.684 
,684 

.684 

.684 

H/R 

e 4 2 6  
.472 
-517 
-563 
.bo9 
.654 
-684 
-679 
.685 

e683 
-684 

.684 
-684 
e684 

H / B  

-429 
.475 
-519 
,565 
-611 

,684 
-656 

-685 
-684 
,684 
,677 
,685 
.684 
-685 

H/B 

.019 
-023 

,123 
-074 

-172 
-225 
-321 
-422 
,515 
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RUN NUMRER 43 L O N G I T U D l N A L   S T A S I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA TEST NUMBER 190 

OwKPA (PSF) RFTAeDEG  ALPHA,DFG  CL CD CPM CRM CYM CSF  L/D 

-201  2.78 1 5 8 . 0 0 )  . O O  

- 2 0 1  2.77  (57.81)  . O O  
2.30  1 .1001  . lo63  - .3144  .0010 .0003 .0105  10.35 

-200  2 .76  (57.71)  . O O  
2 - 2 8  1.0745  .1117  -.2989  .0015 . 0008  .0073  9.62 

-201  2.77  (57.83) . O O  
2.26 1.0458 .I145  -.Pa72  -.0022  .0007  -.00;?1  9.14 
2.26  1.0322  -1165  "2778  -a0016  -0009 - .004P 8.86 

,201  2-77  157.89) . O O  
,200 2-16 (57 .72)  . O O  

2.26  1.0220  -1179  "2724 .OOOB -0009 -.0058 8.67 

-201  2 .77  (57.89)  . O O  
2.25  1.0124  ,1192  -.2h41 -.OO38 .0006 -.0116  8.49 

-201  2.77  157.84) . O O  
2.27  1.0109  .I200 -.2614 "0024 , 0 0 0 8  -,0098 8-63 
2.27  1.0113  .1200  -.2643  -.0021  .0011 -.0105 8.43 

.201 2 . 7 ~  158.04)  .oo 
2.30  1.1040 .lo60 -.3100 . o o m  . o o o 4  .OIOP 10.42 

RUN NUMBER 44 L O N G I T l l D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA TEST NUMBER 198 

MACH QIUPA (PSF)  RETAeDEG ALPHA.OEG CL  CD CPM CRY CYW CSF L I D  

,200 2.76 (57 .72)   -01  4.33 1.3239  -1251  "3779  -.0010 .0006 .0036 10.58 

,201  2.77  (57.82) - 0 1  
-200 2.76  (57.61)  .01 

4.33 1.2948  .1310  -a3496  .0001  e0013 - a 0 0 4 8  9.88  
4.31 1.2738 -1332 -.3378 -moo30 ,0004 - . O O R O  9.57 

-201  2.70 ( 5 8 . 0 5 )  .Ol 
4.33 1.2670  -1351  -e3290  "0019 - 0 0 0 8  -.0090  9.38 

-201  2.77  157.92) .Ol 
4.33 1.2579  -1368  -e3226 - .0050 .0003 -.01P8  9.20 
4.35  1.2775  .1366 "3300 "0039 ,0014  -.0139  9.35 

. P O D  2.77  (57.79)   .o l  4.32 1.2958  .1297  -.3570  -.ooo5 .ooo5 .ooon 9.99 

. P O I  2.78  15n.14) . 0 1  

RUN  NUqR€R 47 L O N G I T l l D I N A L   S T A B I L I T Y - A X l S  AND LATERAL  RODY-AXIS  DATb 

MACW 0,KPA (PSF)   RFTArDEG  ALPHAlnF6 CL CD C P M  CRM  CYM 

.Po2  2.80 15n.53) . n l  6.38 1.5389  -1509 "4217  -.0011 . 0002  
-203 2.84 (59 .26)  .02  6.39 1.5296 .1527 -.4037 - . 0040  ,0006 
- 2 0 4  2 .85  159.55) . 0 1  6.3P 1.5145 ,1551 -.3956 -.0030 .0006 
-203 2.R4 159.23) .02  6.3R 1.4931 .1584 -.3801 -.0038 , 0 0 0 3  
-204  2.87 159.86) - 0 2  6.40 1.4954 .1599 "3745 "0052 -.OOOl 
- 2 0 4  2.87 (59 .94)  - 0 2  6.42 1.5145 .1599 -.3790 - a 0 0 4 4  ,0007 

RUN NUuRER 4 R  L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATb 

MACH  QIKPA IDSF)   RETArDEG  ALPHA~DEG  CL CD  CPM CRW CYH 

.210 

-205  
,205 

-205 
,205 

,205 
- 2 0 5  
-205  
-206 
-205  
.205 
- 2 0 5  
-206 
-206 

3.02 
2.90 
2.90 
2.90 
2.89 
2 .08  
2.89 

2.90 
2.89 
2.89 
2.90 
2.90 
2.90 

2.07 

-10.05 
- 1 0 . 0 5  
- 1 0 . 0 5  
-1o.nfY 

- 1 0 . 0 7  
-10.09 
-10.10 
- 1 0 . 1 1  
-10.13 
-10.21 
- 1 0 . 2 4  
-1 0 .25  
-10.27 

-10.117 

-3.99 .0746 
-1.88 -4059 

2 .29  1.0169 
.eo -7302 

6.41 1.5168 
4.35 1.2797 

8.42 1.7509 
10.5; 1.9938 
12.52 2.1913 
14.61 2.3575 
16;62 2.4405 
18.54 2.4542 
20.5R 1.4260 
22.56 2.5041 

. I135  "1037 

.0939 "2183 
-0867 -.3064 
.0974 -.3544 
.I136 "4127 
.1387 -.4724 
-1672 "5242 
.2012 -.5747 
.2301 -.6039 
.2793 -.6093 
-3274 -.571A 
.3870 - .5255 
.4695 -.5004 
.5366 "5217 

.0089 
-0147 
-0255 
-0300 
.0337 
.0360 
.O380 
-0416 
-0461 

-0625 
-0492 

e0564 
.OS06 
-0561 

"0303 
-.OPE2 
-.O263 
-.0230 
-.0208 
-.0208 
-.O207 
"0194 
-.0177 

-a0132 
"0176 

-.0170 
-.0231 
"0217 

TEST NUMBER 198 

CSF L I D  

.0020  10.20 
- .0054 10.02 
- . 0 0 8 2  9.76 
- .0104 9 . 4 3  
- .0109 9.36 
- .0107 9.47 

TEST NIJMRER 198 

CSF L I D  

-2397 
. 2 2 i 3  4.32 

-66 

-2162 8.42 
-1995 10.44 
-1956 11.27 
,1969 10.94 
-1991 10.47 
e1991 9.91 
,1949 9 .20  

.PO07 7.45 

.I980 8.44  

a 2 0 3 4  6.34 
.PO52 5.17 
~ 2 0 5 9  4.67 

W/R 

-019 
.022 
-073 
.122 
.171 

-321 
,222  

,420 
,561 

H/B 

-071 
d19 
-169 
,221 

. * l a  
,318 

,604 

H/B 

.118 
-1.58 
.210 
-317  
a419 
-602  

H/B 

.425 
-471 
.517 
,562  
-608 
.654 
.685 
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MACH 

.205 
,205 
.PO5 
.PO5 
- 2 0 5  
- 2 0 5  
,205  
.205 
.PO5 
,206 
.PO5 
- 2 0 5  
,205 
.PO6 

LnUCIITUnlNAL  STA4 

RETA-llFG  ALPHAenER 

-4.95 -3.96 
-4.96 -1 .R7 
-4.97  .19 
-4 .9R 
-5.00 

2.25 

-5.01 
4.3R 
6.42 

-5 .02 A.52 
-5.03  10.52 
-5 .04 
-5.06 

12.57 
14.60 

-5 .1? 
-5.OR 16.60 

18.62 
-5.17 20.57 
-5.1R 22.61 

8 IL ITY-AXIS  

c L  

-3R67 
,0521 

1.009fi 
-7341 

1.2692 

1.7504 
1.5091 

2.1822 
1.9718 

2.3099 
2.4250 
2.4795 
2.5525 
2.6091 

AND LA 

CD 

.1353 

.1101 
1054 

-1303 
-1135 

.1827 
-1532 

.PI47  

.2504 

.2929 

.3343 
-3871 
,4690 
.5421 

TERAL  RODY-AXIS DATA 

CPM cur CYU 

-.0100 ,0054 -.0162 
-.IO06 .0045 -.0133 
-.2150 -0128 -.0117 
"2921 -0147 -.0104 
m.3679 -0152 -.OD89 
-.4172 -0163 - . 0 0 R 3  
-.*?OR .0161 -.0100 
-e5159 .0178 -.0100 
"5476 .0211 m.0094 
" 5 3 5 7  .0256 - . 0084  

-.SO67 -0405 -.0049 
"5197 ,0309 -.0069 

-.55!58 .0407 -.0102 
- .57h8 ,0555  -.0028 

LnNGITUnINAL  STARILITY-AXIS  IUD  LATERAL RDDY-AXIS DATA 

PFTAgDEG  ALPHAeDEG  CL  CD CPM CRM 

.01  -3.96 .0277 -1419  -0447  -.0012 

.01 

.00  

- . O l  
-.01 

-.01 
-.01 

- .01 
-.01 
-.01 

- 0 3  
. 0 5  
. O R  

.~ 
-1.90 

.16 

4.37 
2.24 

6.41 
8.42 

10.52 

14.53 
12.50 

16.44 

20.55 
18.5A 

. ~ m 1  .1189  -.0749 -.ooio 
- 7 0 8 6  -1123 -.1857 - .0020 

1.2749 ,1360 -.3347 -.0036 
-9975 .1198 -.2663 -.OO26 

1.5069 . I587  -.3R64 -.0061 
1.7337 .1848 -.4379 -.0050 

2.1469 ,2542 -.4912 -.0042 
1.9550 -2179 -.47flR -.0045 

2.7814 .34RO "5714 -.0067 
2.3418 e4251 -.6436 .0015 
2.4128 -5027  -.6881 -.0018 

2.2899  .2991  -.4qns -.0036 

LONQITUnTNAL  STARIL ITY-AXIS  AND LATERAL ROD) 

RETA.DEG ALPHAIDEG CL CD CPM 

5.01  -3.97 -0533  -1336  -.0039 
5.01 -1 .n7 
5.02 

.4112 .I108 -.1211 

5.03 2.28 1.0111  ,1133  "2966 
. I 7  -7137 -1055 - . B l A l  

5.04  4.32  1.2552  .1289  -.3650 

5.0R 
5 . 0 6  

8.42  1.7122 .18OR -.4910 
6.36  1.4829  -1523  "4325 

5.10 10.49  1.9187  .2132 -.5303 
5.14 
5.19 

12.49  2.0193  .2593  -.5613 

5.21 
14.57  2.16R1  .3096  -.5913 
16.56  2.2626  .3660  -.6321 

5.21 
5.25 

18.52 2.3622 , 4222  -.6695 
20.57 2.4491 .5041 "7545 

L O N G I T U n I N A L   S T A B I L I T Y - A X I S  

RFTAIDEG ALPHA~DEG  CL 

" 0 3  
-.02 

-4 .00 -.0136 

.oo 
-1.91 

. 1 R  
-3346 
.6@61 

- 0 4  4.32  1.2772 
.O6 6.39 1.4672 

8.44  1.6R46 

,172 2.28 .9626 

AND LATERAL e o n y  

CD CPW 

.1504 .0903 

.1269 -.0229 

.1202 -.139fi 

. l a 9 0  -.2137 

.1433 -.2406 

.1651 "3342 

.1906 -.396R 

CYM 

~ 0 0 0 4  
.0015 
,0009 

' -AXIS DATA 

CRM 

"0033 
-.00R1 
"0169 . 
-.0211 
-.0237 
-so251 
-.02R8 
-.0323 
"0455 
"0466 
-.0351 

- . 0 3 0 3  
-.0243 

.0016 
,0010 

.0012 

.0011 
,0013 
.0012 
.0026 
.0005 

- . 0 0 0 3  
. O O ? t  

CYM 

.0181 
,0152 
-0129 
.0110 
.0105 

-0104 
.0108 

-0103 
-0063 
-0074 
.0153 
,0215 
.0088 

- A X I S  DATA 

CUM  CYM 

-.0150 -.0010 
-mol83 - . 0 0 0 3  
-.Dl98 -.0019 
-.0209 -.DO25 
-.0225 -.0029 
-e0229 -.0032 
-.0246 -.0044 

TEST YUMRER 198 

CSF L I D  

-1258 
-1107 3.51 

.38 

. l o 6 5  6.97 

.0973 9.74 
-1035  8.90 

.0935 9.85 
-0971 9.58 
.097R 9.18 
-0975 R.71 
,0951 7.89 
,0927 7.25  
.0962 6.41 
.OR03 5.44 
.0775 4.81 

TEST NUMBER 1 9 8  

CSF  L/D 

-.On15 
-.0032 3.10 

.20 

-.0015  6.31 
-.0014 8.32 
-.0010 9.38 
-.0049  9.49 
-.0058 9.38 
-.0054 8.97 
-.0052 8.44 
-.0098 7.66 
-.On04 6.56 

.0017 5.51 
-.0079  4.80 

TEST NUURER 198 

CSF L I D  

-.1390 
-a1183 3.71 

- 4 0  

- .I145 6.77 

-a1037 9.74 

-.lo91  9.47 
"1066  9.73 

- a l l 1 5  9.00 
-.098R 7.79 
- . lo19 7 . 0 0  
"1156 6.18 
-.1168 5.55 
-e1076 4.86 

- . lo64 8.92 

TEST UUMRFR 198 

CSF  L/D 

"0174 - .09 
- .0205 2.64 
"0162 5.71 
-.0161 7.52 
"0155 8.56 
-.0161 8.89 
-.0129 8.84 

.17 20.60  2.4069  .5057 - .?no0 - . n l o o  -.0041 - . o ~ l S  4.76 
. .. 

.17 22.66 2.5271  -5777 "73.35 -.0033  -.0006 -.0216 4.37 

Hf R 

,425 
-469  
-514  

.bo7 
~ 5 6 0  

6 5 3  

,684 
-684 

-685  
,685  
-684  
,684 
e684 

H/R 

-425  
-470 

e563 
-516 

-607 
-654 
-684 
,684 
,684 
,685 
-685  
-684  
- 6 8 5  

H/R 

-425 
.470 
-515 
,562 
-607  

-684 
- 6 5 3  

-685  
- 6 8 5  
-684  
,685  
-6.94 
-683  
-684  
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APPENDIX A 

LONG11 

PETArDEG 

- .09 
-.Ol 
.oo 
.02 
.03 
. 05  
.07 
.09 
.13 
15 

.15 

.IS 

.14 

.15 

rUDINAL  <TARILITY-AXl  

ALPHAQOEG  CL 

-3.90 -.0011 
,3438 

. 9nn 1 
-1.90 

-6929 
2.P6 
4.31 1.2339 
6.40  1.4805 

10.41 1.8442 
8.43 1.6R94 

12.43 1.9504 
14.52 2.0973 

18.50 2.3004 
20.54 2.4359 
22.5R 2.5178 

.le 

16.58  2.1467 

I S  AND LATf 

CD 

-1479 
-1239 
.1170 
-1241 
.1409 
-1621 
-1898 
.2221 
-2669 
.3133 
.3840 
-4417 
.so10 
.snso 

:RAL 40DY- 

CPM 

-.0426 
.0743 

"1532 
-.?34? 
-.2973 
-.3545 
-.4097 
-.49R5 
-.5470 

-.6644 
- . S R 5 0  

-.7006 

-.7627 
-.nm 

* A X I S  DATA 

CRU CYM 

-.0106 .0007 
-so068 - 0 0 0 7  
"0116 -.0001 
-.0128 -.0008 
-.0145 -.0007 

-.0174 -.0026 
-.0218 -.0043 
"0326 -e0086 
- . 0318  -a0078 
-.01?7 -.0048 
-.0093 "0026 

-.0012 
. 0 0 0 3  

-.014e  -.ooo9 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  IDDY-AXIS DATA 

RETAvDEG  ALPHA-DEG  CL  CD CPM CRW 

" 0 3  -3.98 
-.01 

.0053 .1462  .0654  -.0077 
-1.88 

.OO 

. 0 1  
.23 

2.25 
.?236 .ll45 -.1751 -no061 
-9906 ,1230 -.2501 "0069 

4.36  1.2637 -1388 -.318S -.0070 

.we4 .12oe  -.OM?  -.0028 

-.0102 

-.0152 
-.0171 
-a0190 
- .0133 
-.0063 

- 0 0 3 0  
.OOPO 

-.011e 

L D N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

UFTA.DEG  ALPHAsDEG  CL CD CPM CRH 

-.02 
- . 0 1  

-3.90 ~0110 ,1464 .0473 -.0007 
-1.91 

-.00 .IS 
,3850 .119? -.on20 .0031 

.Ol 
-7242 -1136 -.I921 . 0 0 3 0  

.02 
2.34  1.0282 e1217 -.E789 , 0027  

e 0 3  
4-56 1.7781 .13A3 -.3423 . 0005  

.Ob 
6.41  1.5129 ~1615 -.3973 - .0005 

.06  10.51  1.9277  .221e -.SISO -.0038 

.ll 
12.52  2.0506 -2627 -.5785 -.0098 

.17 
14.61  2.1690 -3104 -.6052 - .0141 

.lo 
16.50  2.2128 ,3665 "6612 -.0097 

.12 
18.SR 2.3245 -4434 "7411 . 0025  
20.60 2.4248 -5111 "7403 - . 0005  

.1P  22.60 2.5325 e5849 -.7811 - 0 0 4 5  

8.43  POL .le19  -.4627  -.0021 

.on 

.0001 
-0006 

.~~~ 

CYM 

. O D 1 1  
-0017 
-0006 
,0002 
.0008 

- .0002 
- . 0 0 1 0  
- .0025 
-e0031 
-.0036 
-.0043 
-a0019 
.OOPS 
,0033 

CYM 

. 0 0 1 0  

.0018 
,0009 
. 0 0 1 2  
-0013 

- . 0001  
. 0 0 1 0  

- . 0 0 0 5  
-.0025 
-.0035 
"0026 

-.0035 
.0022 

.0009  

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RETA.DEG ALPHL.OEG CL CD CPH CRW CYH 

-.01 

- .oo 
.01  
.01 

- 0 3  
.os 
06 

.OR 

.09 
- 0 7  
. l o  

-.nl 

.nz 

.n9 

-3.97 
-1.A9 

.17 
2.32 

6.40 
4.33 

10.54 
8.44 

12.51 
14.51 
16.51 
18.56 
20.62 
22.63 

.Ob09 

.3933 

1.0418 
,7459 

1.2870 
1.5209 
1.7287 
1 .em6 
2.0363 
2.1521 
2.1775 
2.3345 
2.4232 
2.5406 

1427 

-1135 
.lien 

. I  3.97 

.121e 

-1906 
1632 

-2665 
-2286 

.3118 

.3824 

.4447 

.5183 
,59117 

.0370 
- .INIS 
-.?on6 
-.?we 

-.bo11 
-.3562 

-.4691 
"5706 
-.5977 
-.6256 
-.7189 
-.-I447 
- .7603 
-..I840 

-0037 
.0077 
.0075 
.0086 
.0072 
. 0051  

- .0045 
-0033 

- .00R? 
- . O O R R  
-.001R 
.0073 
-0019 
.0091 

. 0 0 1 2  

. 0 0 1 5  

.0008 

.0011 

.OOl? 

.0008 

-.0024 
.0001 

"0042 
-.0029 
-.0030 
.0016 

- .0043 
- 0 0 0 3  

TEST YUMBER 198 

CSF L I D  

-.OIL2 2.77 
-.ole9  -.01 

-.0164 5.92 
"0139 7.96 
-.0136 8-76 
-.0150 9.10 
"0114 8.90 

.0088 6.70 
-0104 7.31 

-.0106 5.21 
-.0067 5.59 

"0163 4.86 
-.0169 4.30 

-.ow9 n.30 

TEST NUMBER 198 

CSF  L /D  

"0219 04 
"0161 3.13 
"0144 6.32 
-.0116 8 .05  
-.0132 9.11 
-.0137 9.01 
-.OOPS 9.04 
"0055 8.41 
-.0014 7.82 

-.0056 5.68 
, 0007  7 .07  

-.0065 5.25 
-.0095 4.81 
-.0110 4.36 

TEST NUMBER 1911 

CSF  L /D  

-.0146 .08 

-.0089  6.38 

-.0086  9.24 

"0049 9.11 
- . 0040  8.69 

,0060 6.99 

-.0076 5.24 
, 0 0 7 0  6.04 

-.0061 4.74 
"0156 4.33 

-.012e 3.22 

-.00n2 8.45 

-.009e 9.37 

.oos3 7.81 

TEST NUMBER 198 

CSF  L/D 

-.0141 
-.0080 3.31 

~ 2 9  

-.0071  6.57 
-.0039 8.56 
-.OO~P 9.28 
- . O O 5 4  9.32 
-.0037 9.07 

-0117 7.64 
,0063 8.26 

-.0035 5.69 

-.0061 4.68 
-.0112 4.30 

.oon3 6.90 

-.oo70 5.25 

n/R 

-425 
.469 
-514 
-562 
.607 
-653 
-684 
.683 
,685 
-684 

,685 
.685 
,685 

,685 

w e  

.4PS 
-469 
-514 
,561 
-606 
-652 
-691 

-685 
,684 

-684 
-685 

-686 
-685 

.e84 
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LONGITUnINAL  STARIL ITY-AXIS  AND LATERAL  ROOY-AXIS DATA 

RFTA-DEG  ALPHAvDFO  CL CD CPH  CRY CYM 

-.01  -3.97 
- .oo 
-.on 

-1.90 
.19 

.no 

.01 
2.30 
4.35 

.01 6.3~ 

.02 

. 03  10.47 
8 . S l  

. 05  12.54 

. 09  14.54 

.ll 16.52 
-06 18.54 
- 0 5  
.01 

20.63 
22-56 

.045n 

.3922 

.7544 

1.3125 
1 .OS29 

1.5354 

1.9294 
1.7501 

2.0906 

2.2720 
2.3733 

2.5765 

t.196~ 

2.4980 

.1421 
-1198 
,1149 
-1226 
.I399 
-1640 
,1936 
-2272 
.2665 
-3156 
.3727 
-4360 
.4981 
.5666 

-0314 
-.0966 

-.3056 
"2235 

-.3705 
-.4240 
-.4965 
-.5590 
-.=.e24 
-.6019 -. 6324 
-.6573 
-.6585 
-.7527 

.BO26 

. 0101  

.0078 

.0105 

. 0047  
,0066 

- . 0 0 0 3  
.0029 

-.0065 

-a0071 
-.0115 

.0086 

.0127 
-0175 

.0014 
, 0 0 0 1  

.0007 

.0001 

.0012 
- 0 0 0 3  

-.0011 

-.0042 
-.0051 
-.0036 

.oos2 

.ooe2 
-0123 

-.OOIR 

-.oo 

- .oo 
.OD 

-.OD 
- .oo 
- .oo  
.01 
. 02  

.ou 
-04 

.07 

.10 

-07 

-3.99 

2.32 
.?4 

4.36 
6.40 

10.46 
8.43 

12.56 
14.65 
16.55 
18.56 
20.61 

-1.~9 
a 0 2 0 5  

.7931 
-4060 

1.3210 
1.0508 

1.5574 
1.7394 
1.9429 

2.2330 
2.1074 

2.3377 
2.4267 
2.4950 

.1441 
,1198 

-1246 
-1140 

-1405 
,1643 
.195P 
..?PRO 

.3I6S 
-2693 

,3695 
,4284 
-5052 

"1049 
"2361 
-.3107 
-.3752 

-.5054 
- .4299 

-.56R2 
-.5900 
-.6039 
"6331 
"6468 
-.7566 

,17420 -0004 

.0107 

.0107 

-0073 
.0118 

-0074 

-a0024 
.0021 

-.0077 
" 0 1 3 7  
-.0158 

, 0 0 0 3  
-0041 

-.0001 
.0004 

-.DO05 

- . 0003  
-.0000 

"0019 
- . 0 0 0 3  

"0037 
-.OOS3 
-.0078 
-.0105 
-.0022 
-.ooze 

-206 2.90  (60.54;  io6  22.05  2.6269  .5840  -.7862  .0097  .0023 

LONGITUDINAL S T A R I L  

RETAIDEG  ALPHASDEB 

I 

- .oo 
.00 

-3.97 
-1.P6 

-.oo 
-.01 

.2l 

-.01 
2.24 
4.31 

"01  6.36 
-.n2 
-.n1 
- .01 
.01 
-03 
.02 
.oo 
. o o  

TV-AXIS AND LATFRAL  AODY-AXIS DATA 

CL cn CDM CRY 

-0017 .I490  .0751  .0151 

e7104 e1223 -.l689 ,0311 
,9929 -1301 "2417 -0327 
e2405 -1475 "3033 ,0301 
.LA05 .1690 "3567 ,0285 

,3736  .127z  -.n617 . o x 3  

1 
1 

10.47 1.8901 
8.44 1.6891 

12.51 2.0680 
14-59 2.2001 
16.56 2.2977 
18.59 2.4274 
20.58 2.4886 
22.59 2.6140 

CYH 

-0031 
.0020 

,0024 
.0029 
-0038 
.0039 

-1990 -.4245 .0267 .0039 
e2326 -.4871 .0229 .0033 
,2705 -.5180 .Ole2 .0017 
-3160 "5130 .0104 -.0014 
-3717 -.5436 .0019 -.0054 
e4319 -.6102 .0073 -.0009 
.507S -.?OR4 .0173 .0016 
,5800 "7370 .Ole9 .0038 

LDNGIT l ln INAL  STARIL ITY-AXIS  AND LATERAL  RODY-AXIS DATA 

PFTArDEG  ALPHA~DEG CL CD CPM cull CYM 

.oo  

. o o  
-.00 
- . D O  
- .01 
-.01 
-.01 

.oo  

.02 
e04 
05 
-05 

. 01  

.nl 

-4.00 
-1 -92 

2.2R 
.21 

4.30 
6.44 

10.48 
8.46 

12.51 

16.57 
14.54 

18.54 

22.62 
20.59 

-0126 
.3757 
-7099 
-9928 

1.2416 
1.4924 
1.70R7 
1.8555 
2.0187 

2.312h 
2.1495 

2.4354 

2.6060 
2 . 4 ~ 4 ~  

-1467 

1190 
1224 

,1266 
1428 
-1652 
.1910 
,2290 
.2688 
.3193 
,3695 
.4276 
.4952 
.5724 

-.0714 
.OS85 

-.1769 

-.3115 
-.2500 

"3663 
-.4332 
-.5229 
-.5431 
-.5734 
-.5445 
-.52h4 
- .6910 
- .TO15 

.0110 

.0194 
,0190 

-0195 
,0183 
-0171 
.0148 

- a 0 0 0 3  
-0039 

-.0087 
-.0089 
-.0040 
,0138 
.0168 

-0017 
,0012 

.0005 

.0006 

.oo12 
,0014 

-.0032 
. 0002  

-.0044 

"0066 
- . O O R O  

-.0036 
-0024 
- 0 0 3 5  

TEST NllYRER 198 

CSF  L /D 

-.007R  3.27 
-.O12O -32 

-.no53 6.57 
-.0020 R.59 
-.DO32 9.38 
- .0031 9.37 

.0046 0.49 

-0132 6.96 
.0159 6.10 
.0136 5.43 
.0147 5.01 
.0004 4.55 

.onlo 9.04 

.012n 7.85 

TEST NUURER 198 

CSF  L /D 

-.0107 -14 

-.0053  6.96 
-.0069 3.39 

-.0043 9.40 
-.0035 8.44 

- e 0 0 3 2  9.48 
-.0021 8.91 
.0045 8.52 

-0151 7.06 
-0098 7-83 

.0208 6.33 
-0151 5.66 

-.0085 4.50 
.0004 4.94 

TEST NUMREQ 198 

CSF L I D  

-.0010  2.94 
-.0027  .01 

,0019 5.88 
.0061 7.63 
.0020 8.41 
-0017 0.76 

.0055 8.13 

.0041 8.49 

.0124 7.64 
-0181 6.96 
. 0 3 0 0  6.18 
,0205 5.62 

-.0029 4.51 
.0019 4.90 

TEST NUMBER 198 

CSF L /D 

-.0031  3.07 
-.0088 -09 

- . 0 0 0 3  5.97 
,0021 7.84 
.0020 8.70 
.0003 9.04 
.0046 8.95 
.012A 8.10 
-0155 7.51 
.0269 6.73 
.0210 6.26 
.0177 5.70 

-.0006 5.02 
- .a083 4.55 

H/R 

-469 
,425 

-561 
-515 

.606 
e652 

-685 
,685 

-685 
-685 
-685 
-684 
.685 
-684 

w e  

.424 

-516 
-469 

,562 

-652 
,606 

,685 
-605 
.685 
-685 
- 6 8 5  

.685 
-605 

.685 

H/B 

-470 
,425 

,515 
.560 
,606 
-658 

.684 

.684 

.684 
684 
,684 

.b85 

.685 

.684 

H/R 

-425 
-469 
-516 

-606 
-562 

.654 
-685 
.684 
.684 

-685 
.684 
-685 

.be5 

,684 
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APPENDIX A 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATESAL UODY 

RETA.DEG ALPHA.DEG CL CD  CPM 

-.01 -3.95 -2045  -1339 "3215 

.oo . t R  
-5387 -1163 -.3567 
-9761  -1110 "4194 

.oo 

.01 
2.79 1.1878  .1256  -.42&n 
4-30 1.4358  .1427 -.396? 

. 02  
-03 

6.42  1.0444  .I667 -.3706 

-.no -1 .e3 

8.46 1.~406 .193q  -.3353 

- & X I S  DATb 

CRW CY* 

.on15  .0018 

.0011 -0015 

-.0002 .0006 
-0023 .0016 

-.0019 e0005 
-.0020 - 0 0 0 4  
- .0034 -.oooe .~ 

10.52 5.0469 .2205 -.2940 -.0034 -.0006 
.117 .96 120.11)  .04  12.52  2.2312  .751R -.2492 -.OO22 ,0002 
,117 -96 170.10) . 05  
m117 .Q6 120.06) .06 

14.56  2.3678 -2903 -.1957 -a0050  -e0016 

-117 .96 120.13) .07 
16.62 2.4940 ,3192 -.I244 -e0023 -.0014 

-117 -96 120.07) .07 
18.67 2.5546 .3670  -.0509 -.0055 - a 0 0 5 8  

-117 .96 120.00) . 06  
20.59  2.5866 ,4187 .02P4 -0003 "0035 
22.64 2.4953 ,5015 .Ob11  .0129  .0109 

L O N G I T I I O I N A L   S T A R I L I T Y - A X I S  

PETA.DEG  ALPHAvDEG CL 

-.01 
- . 0 0  

-3.95 -1961 

- .oo  
-1.88  .5733 

.oo 2.32 1.2103 

.01 4.35 1.4403 

.02 6.47 1.6601 

.01 

.03 8.45 1.nso9 
10.58  2.0640 

- 0 6  16.62  2.3800 . 07 16.68  2.4907 
. 0 9  
.ll 

18.62  2.4952 

.Oh 
20.62 2.4809 
22.h2 2.4424 

.24 .9460 

. n5 12.57 2.7366 

AND LATERAL  SODY-AXIS DATA 

cn CPM  CDM 

.1352 

.1145 

.1114 
-1246 
,1422 
.166n 
.1908 
.2192 
,7547 
.2904 
.3753 
,3672 
.4334 
.5205 

-.3196 
-.3797 
-e4307 
-.*E65 
-.4033 
-.3751 
-.3403 
-.2997 
-.7537 
-.I997 
"1342 

-.0476 
-.0276 

- . l o 7 8  

-moo06 
, 0 0 5 7  

- a 0 0 0 6  
,0015 

-a0014 
-.0029 
- . 0 0 3 6  
- .OD34  
- . 0 0 5 7  
-a0068 
-.0058 
-.0138 
-.0112 
.0120 

L O N G I T U n I N A L   S T A A I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RETA*OEG ALPHAIDEG CL CD  CPM CR* 

-.01 
-.00 

-3.9? 
-1.81 

-2238 .1326 "3285 - a 0 0 0 4  

. 0 0  
-6160  -1118 -.bo35 .0047 

.oo 
.t9 

2.30  1.2777 -1230 "4375 a0022 
,9558 -1123 -.4352 . O O O O  

. 0 1  . O ?  
4 - 6 0  1.4417  .I429  -.bo72  -.0014 
6.40 1.6431  .1646  -.3771 -.0011 

CYM 

.0009 

.0011 

. 0008  
- 0 0 0 4  
- 0 0 0 4  

- .0004 
- .0008 
- . D O 1 0  
"0025 
-.0025 
- .0042 
" 0 0 6 3  
-.0044 

. 0080  

CYH 

.0004 

.0012 
,0005 
.0011 
. O O O ?  
-0005 ~~ .~ 

; O S  8.45 1.8307 ,1912 -.3413 -.ooJs -.001o 
~~ 

- 0 4  
.05 

10.50  2.0227 -2186 -.3OJO -.0050 -.0018 
12.50  2.1971 -2514 -.254S  -.0051  -.0016 

.07 
-05 14.52 2.7540 .2907 -.?I77 .0008 .0020 

16.58 2.4012 .32OR -.1442 -.0039 -.0027 
.10 18.60 2.4036 -3664 -.1159 -.0059 -.0031 
.13 
-06 

20.61  2.3980  .4370 -.0990 -.0091 - .0075 
22.5P 2.4508 .5151  -.0319 .0074 .0040  

TEST NUMBER 198 

CSF L / D  

-.0128 
-.0046 3.25 

.20 

-.0031 6.58 
- .0005 8.20 
-.0025 9.19 
-.0030 9.37 

. 0004  9.05 
-0055 8.65 
.013? 7.89 
.0160 7.06 
.0218 6.44 
.0170 5.89 

-.0013 4.67 
.0154 5.36 

TEST NUMBER 198 

CSF  L/D 

-.0144  1.53 
-.0119 4.63 

-.0101 9.46 
-.0125 8.34 

-.0101 10.06 
-.0129 9.86 
-.0146 9.49 

-.0110 8.86 
-.0114 8.16 
-.OO68 7.84 
-.0075 6.96 
- . 0 0 7 8  6.18 
-.0006 4.98 

-.0106  9.28 

TEST NUMBER 198 

CSF L I D  

-.0136  1.45 
-.0090 5.01 
- . O O Q ~  8.49 
- .ooe6 9.72 
- .0089 10.13 
-.0074 10.00 
- .0090 9.70 
-.0056 9.42 
"0036 8.18 
- .004R 8.22 
.0015 7.66 
.0109 6.79 
.0032 5.72 

-.0081 4.69 

TEST NUMRER 198 

CSF L/D 

"0113 1.69 
-.on94 5.51 

-.0071 9.98 
-.ooeq 8.51 

-.on70 9.98 

-.005n ~.74 

- . 0077  10.09 

-.0046 9.58 
-.0039 9.25 

-.01Q6 1.75 
-.0073 7.48 

"0053 5.49 
- 0 0 7 6  6.56 

-.00R4 4.76 

39 



APPENDIX A 

LOPlGIT l ln INAL  STABIL ITY-AXIS  AND LATERAL  90DY-AXIS DATA 

RFTAsDEG  ALPHAIDES  CL cn CPU CRM  CYM 

- .01 
- .oo  

.oo  

.oo  

.Ol 

.01 

.OP 

.03 

.04 
-05  
-06 
-07 
. l o  
.06 

-3.9fi 
- 1 . R t  

.27 
2.2R 
4 .43  

R.54 
6.42 

10.52 
12.54 
14.61 
16.70 
18.63 

22.55 
2 0 . 6 ~  

.1936 

.6105 

1.2288 
.9735 

1.4439 
1.6670 
1.0767 
2.0658 
2.?520 
2.4173 
2.5331 
2.6396 
2.5318 
2.47'16 

,1222 

$0997 
-0992 

-1350 
-1126 

e1828 
-1552 

.2119 
,2467 

-3191 
.2R33 

.3573 

.4353 
,4990 

"321.5 

- .4427 
-.4OP2 

-.4433 
-.412O 

"3370 
-.3737 

-.2997 
-.2544 -. 1950 
"1311 
-.0688 
- .0110 
- .0155 

"0023 

.0015 
,0062 

.0011 
- .0007 

-.PO23 
- .0007 

"-0045 -. 0085 
-.DO62 

- .0061 
- .0049 
-.0067 

.0109 

,0019 

,0008 
-0016 

.a010 
~ 0 0 0 9  
. 0 0 1 0  
. 0000  

- .0010 
-.0021 
- .0030 
- a 0 0 3 7  
-.0023 
- .0023 

- 0 0 4 7  

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RETAsnEG ALPHA~DEG  CL  CD CPM CRM CYM 

- . 0 1  
-.oo 

-4.01  "1529  ,2312  -7618  -.0025  .0002 

.oo  
-1 . R 9  e2640  .189A -6429  ,0042 - . O O O O  

- 0 0  
19 

2.20 
e6026  .1727 .570i! .0039  - .0005 
-6902 . I664  .5233 . 0 0 ] 7  -.Ooo2 .~~ 

. 0 1  

. 0 1  

.02 
e 0 3  

04 

-05  
-06  

-02 

4.51 
6 - 5 3  

10.45 
8.43 

12.51 

16.56 
14.53 

20.56 
18.59 

1.1210 .I698 -4894 
1.3720 -1754 -4427 
1.6068 ,1893 -3633 
1.8267 .2119 -2991 
2.0499 ,2412 -2729 

2.3621 -3087 -2149 
2.2252 ,2755 -2441 

2.4069 ,3528 -1645 
2.4219 .4354 "0645 

- 0 0 0 3  - .0002 

-.0017 - . O O O l  
. 0 0 0 3  - .0002 

-.0028 - .0007 
"0045  "0016 
-.0071  "0023 
-.0013  -no023 

-0121  -0045 
-.0095  - .0082 

TEST NUMBER 198 

CSF L I D  

- .0lR3 1.58 
- .0080 6.16  
-.0094 9.76 
-e0063 10.91 
- . 0085  10.70 
- .0079 10.74 
- .0072 10.26 
- .0054 9.75 

-.0016 8.53 
- . O W E  9 .13  

.0002 7.94 

.0006 7.39 

.0078 5.82  
-.0111  4.96 

TEST NUMBER 198 

CSF L I D  

- e 0 0 7 8  1.40 
-.0155 "66 

"0044 3.49 

-.0058 6.64 
-.0074 5.35 

- . O O R O  1.82 
- .0100 8 .49  
-.0055 8.62  
-.0060 8.50 

"0053 7.65 
- .0043 6.82 
- .0070 5.56 

- .OOSR 8.08 

L O N G I T U n l N A L   S T A R I L I T Y - A X I S  

RETAIDEG ALPHA~DEG  CL 

-.01 
-.oo 

.oo 

. o o  

. 0 1  

.oz 

.01 

. 03  
- 0 4  

06 
-06  

-03 
- 0 5  
.07 

-4.04 
-1.89 

.18 
2.27 
6-36 

8-42 
6.40 

10.53 
12.51 

16.57 
14.56 

18.56 

22 .64  
20 -57  

LONGITUOINAL STAB11 

RETA.DEG ALPHA~DEG -. 01 -3.98 
-.oo 
-.oo 

-1.91 
.20 

. 0 1  
2.28 
4 .36  

. 0 1  6.40 
07 8.4n 

.on 

- .0859 

. m 4 4  

.303? 

1 -2555 
,9935 

1.4881 
1.7239 

2.1629 
1.9484 

2.3316 
2.4542 
2.4928 
2.5200 
2.5631 

.I 

AND LATERAL ROOY- 

CO  CPM 

.1791  .5779 

.1414 ,4544 

. I274 ..?E06 

.I243  ,3841 

.I417 -1527 
,1624 -0865 
,1852 - 0 1  R6 
.2146 "0322 
.E461 -a0538 
.E851 "0736 
.320R - . I 1 0 0  
.3698 -e1995 
,4469 -.33h1 
-5389 -.?I666 

- A X I S  OAl 

CUM 

-.0005 
.0027 
. 0 0 1 1  
.0015 

-.0006 
-.0018 
- .bo23 
-.0042 
-.0043 
-.0066 
-.0017 

-0047 
,0067 

.0011 

rdi 

CYH 

- .0002 
. 0005  

.0005 

.0018 

,0008 

-.0008 
- .oooo 

-.0010 
-a0019 
-.0017 

a0019 
-0026 
-0025 

,0001 

T I - A X I S  AND LATERAL  RODY-AXIS D I T 4  

CL CO CPM CRY  CYU 

-0154 ,1463 -2699 - . 0013  ,0010 

.ROSS . I 1 3 8  -0024 .0008 -0006 
,4036 ,1200 -1298 ,0029 . 0012  

,1015 ,1239 -.0884 -e0012 .0005 
,3669 .1400 "1553 .0001 .OD06 
-5972 .1631 -.2OR6 -.0017 .0004 
.P2?4 -1906 "2629 -.0031 - a 0 0 0 3  

1 
1 
1 
1 

03 10.49  2.0400  ,2215  -.3112 -.0053 - . 0 0 0 3  
- 0 4  
.os 

12.55  2.2589  ,2574 "3366 - .0069  - .0014 
14.63  2.r766 ,3021  " 3 5 5 7  - .0099  - .0028 

-05 
. l l  

18-70 2.6062 .3973 "4993 -.0005 - . 0004  
20.60 2.6136 ,4712 - .5670 -.Ole1 -.0118 

.09 22.67 2.6912 .5578 "6016 -.0031 -.0018 

.n5 16.62  2.5579 .33RO - . 4 0 4 P  - .0051 - .0032 

TEST NUMBER 198 

CSF  L /D  

-.0074 "48 
-.0105 2.15 

-.0043 7.80 
-.011s 5.50 

- .0095 9.17 
- .0092 8.86 

-.0074 9.08  
-e0090 9.31 

- .0065 8.79 
- .0069 8.18 
"0094 7.65 
- .0123 6.74 

- .00R9 4.76 
- .00R1 5.64 

TEST NUMSER 198 

CSF L I D  

-.0158 . I 1  
-.0131 3.36 
-.0109 7 .08  
-.0121 8.89 
-.0090 9 .76  

- .0077 9.59  
- .0095 9.79 

- .0072 8.78 
- . 0 0 R S  9.21 

-.0071 1.57 
-no055 8 . 0 3  

- . 0 0 5 4  5.55 
-e0194 6.56 

-a0155 4.83 

H/R 

,420 
-465 

.555 

.510 

-648 
-602 

,685 
-684 

-684 
,685 
-685 
-684 
-685 
.684 

H I 0  

-423 
-467 
-512 

-604 
,558 

-650 
-685 

e684 
-695 

-685 
-685 

,684 
-685 

-684 
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.205 
-205  
-205 
-205 
.205 
.205 
-205  
. 205  
,204 

e205 
.?OS 

-204 
-205 

.204 

,206 
-205  
-205  
,205 
-205 
,205 
-205  
.PO5 
,205 
-205  
.PO5 
.205 
.205 
,204 

2.91 
2.89 
2.89 
2.88 
2.88 
2.89 
7 . 8 8  
7 . R R  
?.A7 

2.89 
2.R8 

2.87 
2.87 

2 . m  

PUN NUURER 71 

MACH QeKPA ( P S F I  

. 2 0 1  

-206 
.PO6 

, 205  
.PO5 

.PO5 
-205 
-205  
.205 
,206 
-205 
.PO5 
. 2 0 5  
-205  

2.91 
2.90 
2.90 
2.89 

2.89 
2.88 
2.88 
2.89 
2.90 
2.90 
2.89 
2.90 
2.89 

Z . A ~  

RUN NUURER 72 

MACH  OIKPA ( P S F )  

, 205  
- 2 0 5  
.PO5 
.205 
-205 

.PO5 
-205  
- 2 0 5  
e205 
e205 
.PO5 
.PO5 
.PO5 

. 2 n s  

2 .88  
2 .88  
2 .89  
2.88 
2.88 

2 . 0 ~  
2.fl9 

2.89 
2.88 
2.88 
2.88 
2.88 
2.89 
2.90 

L O N G I T U n I N A L   S T 4 S I L I T Y - A X I S  AND LATERAL  ADDY-AXIS DATA 

RFTA.DEG ALPHLqDEG  CL CD CPY  CRY 

-.01 -3.93 
'-.no -1.R5 

m1252 -1369 -.O205 - .0005 

. o o  
,531fi .113R -.1690  .0069 

.?6 
. o o  

-9146  .1125 - .2RS5 .0019 
2.30  1.2040  .1245  -.3724  -.0004 

. 01  

. O l  
4 .43  1 . 4 5 ~ 2  .1461 - . L M R  -.0019 
6.65 1.7070 .1746 -a4997 -a0023 

.02 8.49 1.9230 . I999  -a5506 -a0039 

CYU 

.0008 
,0015 
,0009 
. 0 0 0 5  
.OO12 
e0006 
.0001 

-03 
- 0 4  

10.54 2.1381 .2340 -.597fi - a 0 0 6 2  - .0005 
12.60 2.3541 .2743 -.625R -a0076 -.0017 

e 0 5  14.65 2.5177 -3204 -e6433 -.0106 -.0030 
.05 16.65 2.6365 .3594 - .6724 -.0051 -.0027 
.os 18.65 2.6683 .4199 "7324 -.0003 . 0 0 0 0  
. l l  
.09 

20.65 2.6661 .SO55 - .7800  - .0175  - .al l2  
22.fi5  2.7481 .5950 -.8160  -no041 -.0020 

L O N G I T U n I N A L   S T A S I L I T Y - A X I S  AND LATERAL  RODY-AXIS D I T 4  

R F T L I I ~ E G  ALPHA,DEG  CL CD CPM CRY CYM 

- . 0 1  -3.92  .2066  -1373 -a3136 -.0013 -0012 
-.no 
- .oo 

.oo 

. O l  

.Ol 

. 0 2  
-03 
- 0 4  
.os 
.os 
. l l  
-07  

. ns 

- 1 . w  
- 2 3  

2 .37  
4.41 
6 .43  
8 .48  

10.55 
12.65 
14.61 
16.67 

20.6fi 
18.69 

22.71 

~ 6 4 2 8  

1.3048 
.9944 

1.5464 
1.7772 
1.9946 
2.2170 
2.4337 
2.5958 
2.6923 
2.6967 
2.6874 
2.7591 

i l l 4 2  

.1334 
,1176 

1575 
-1856 
-2186 
-2546 
-299 1 
-3416 
-3872 
.4564 
.5437 
.6373 

-.4b?9 
-.5738 
"6725 
-.7337 
-.7886 
-.n339 
-.A744 
-.a998 
-.9044 
-.e960 
-.9272 
-.9607 
 W REP 

.0046 

. 0 0 0 5  
- . 0 0 0 5  
- .0026 
-.0045 
-e0069 
"0067 
- . O O R 3  
-.0093 
-.0049 

-.0135 
. 0004  

. 0 0 4 4  

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RFTAIDEG  ALPHA~DEG 

- . 0 1  
- . 0 0  

-3.91 

- .oo  
. o o  

.77 
2 .40  

. 0 1  4.41 

.02  

. O ?  
6.57  

- 0 3  
8.53  

.Ob 
10.55 
12.44 

.os 
14.64 

- 0 6  
16.6R 

O Q  
18.72 
20 .62  

-04  22.72 

-1 .n l  

.os 

CL CD 

,7538 .1243 
-3201 .I435 

1.1080 .1321 
1.4039 ,1521 

1.8820 -2104 
1.6350 .1787 

2.0935 .2430 
2.3002 -2831 
2.5043 .3379 
2.6445 .3881 
2.7263 .4307 
2.6797 .SO26 
2.6876 .588P 
2.7367 .6991 

L o w 1  

RFTA.DEG 

-10.01 

-1n.02 

-10.n5 

- 1 0 . 0 8  

-10.01 

-10.03 
-1 0.04 

-10.07 

-10.10 
-10.11 
-10.14 
-10.26 
-10.35 
-10.43 

T U D I N A L   S T P B I L I T Y - A X I S  AND LATE 

ALPHIvDEG  CL  CD 

-3.98 
-1.79 

2.30 
4.36 
6.42 

10.55 
8.50 

12.55 
14.63 
16.57 
18.60 
20.65 
22.68 

.2n 

-1462 
.5722 
-9034 

1.1836 
1.4P43 
1.6561 
1.9094 
2.1200 
2.3006 
2.4705 
2.5300 

2.6116 
2.5593 

2.6986 

.1107 

.0880 

. l o 2 1  
-1230 

.089n 

.1502 

. l e 1 1  

.2167 

.254S 

.3460 
-2956 

-4090 
.477S 
.5486 

CPY 

- .6352 
-.7902 
-.9070 

-1.0521 
-.9989 

-1,0977 
-1.1315 

-1.1697 
-1.1424 

-1.OflbR 
-1.0744 

- 1 .  loa?  
-1.15R9 

- 1 . 1 5 ~ 8  

RAL RODY 

CPY -. 1656 
-.2893 
-.3533 
-.4175 
-.4691 

-.bo05 
- .534l 

-.6546 
-.fJeafi 
-.6503 
-.hfi97 

-.6371 
-.6595 
-.6634 

CRM 

"0023 
,0053 

-.0011 
"0039 

-e0067 

-.0080 
"0097 
- .0045 

- .0094 
-0017 

.0098 

- .ooon 

-.oobn 

-.eons 

iOoi2  
.0005 
,0006 
.0006 

-e0003 
- .a012 
- .0005 
-.DO16 
-.0017 
-.0026 

-.0083 
.0008 

.0021 

CYM 

-0013 
.0010 
. 0 0 0 0  

- .0002 
. 0 0 0 5  

- .0004 

- .0022 
- . 0 0 0 8  

- .0002 
-.0018 
-.0032 

-.0074 
,0007 

-0067 

- b X I S  DATA 

CUM CYM 

-0121 -.0326 
-0203 -.0290 
e0299 -.O247 
-0363 -.LIZ19 
,0375 -.0204 
.0381 -.0209 
-0414 - . 0208  
.Ob36 -.0199 
~ 0 4 4 0  -.0195 
-0439 - . 0 2 0 1  

-0740 -.0139 
-0894 -.0071 
,1063 .0042 

.ossa -.01n1 

TEST YUWRES 198 

CSF L/O 

- .0113  -91 

- .0099  8.13 

- a 0 1 1 5  9.98 
-.0093 9.67 

- .0069 9 .62  
- .008S 9.78  

- . 0 0 5 9  9.14 
- .0023 8.58 
-.0032 7.86 
-.0057 7.34 
"0173 6.35 
-.0022 5.27 
- .0164 4.62 

- .one9  4.67 

TEST YUYRER 198 

CSF L/D 

-.0146  1.50 
-.OlOh 5.63 
-.0105 8.46 
-.0081 9.78 
- .0086 9.82 

-.0054 9 .13  
-.0067 8.71 
-.0056 8.14  
-.on56 7.60  
-.0035 6 . 9 5  
- . o l e 5  5 . 8 9  
-e0072 4.94 
-.0167 4 . 3 3  

-.eon 9 . 5 ~  

TEST NUMBER 198 

CSF  L/D 

-a0185 2.23 
-.0089 6.06 
"0077 8 .39  
- .0079 9 . 2 3  
-.0068 9.15  
-.0067 8 .95  

-.0041 8 .12  
- .0072 8 . 6 2  

-.0081 7.41 
- .0037 6 . 8 2  

.0001 6.33 
-.0161 5.33 

- .0126  3.91 
- . o o m  4.56 

CSF 

-2563 
.231S 
,211fi 
.PO19 
-1966 
-2003 

-2014 
.2010 
.2025 
e1941 
-1965 
-1906 
.1777 

.202n 

TEST YUMRER 198 

L/D 

1.32  
6.50 

10.01 
11.60 
11.58 
11.02 
10.54 

9.78 
9 .04  
8.36 
7.31 
6 .26  
5.47 
4.92 
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. P O 5  2.88 l60.121 
-205 2.87  160.011 

L l l N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RFTAtDEG  ALPHAtDFG  CL CD  CPM CRY CYM 

-4.00 
-1 .R3 

-27 
2.27 

6 .47  
4.44 

10.54 
8.51 

12.57 

16.64 
14.58 

18.63 
20.65 
22.67 

,5416 
.111q 

1.1799 
-9165 

1.4385 

2.1167 
1.9137 

2 .3093 
2.4703 
2.5695 
2.6119 
2.6565 
2.6250 

1.67138 

-1337 
-1083 
-1069 
.1202 
-1402 

-1954 
e1650 

.a13 
-2692 
.3053 
,3485 
-4155 
-4826 
.5699 

-.1779 
- . o m 4  

-.PR46 

-.43R9 
"3675 

"5041  
-.5731 
"6245 

-.67RR 
-.6607 

-.6559 
-e6710 
-.7268 
-e7300  

-.0157 

-.0118 
-.0138 

- .0091 
"0106 

-.0097 
-.0111 
-a0124 
-.0121 
"0134 
-.0135 
-.0103 
- .0079 
-.0046 

LONGITURINAL  STABILITY-AXIS AND LATERAL  RODY-AXIS DATA 

RETA*DEG  ALPHAtOEG CL CD CPM CRY CYM 

.O2 . 02 

.01 

.oo 
-.OO 
-.oo 
- .01 
-.oo 
- .OO 

.02 

.oo 

.01 

.0007 

.0006 

e0006 
. 0002  

-.0001 
.0015 

- a 0 0 0 3  

-.0015 
-a0014 

"0044 
-.0026 

RUN NU 

YACW 

e205 

-206 
-205 

-206 
-206 
-206 
,206 
-205 
.205 
.E05 

,206 
.205 

e 2 0 5  
,205 
-205 

LONGITIJDINAL  STABILITY-AXIS AND LATERAL  RODY-AXIS  DLTL 

RETAsDEG  ALPHItDEG  CL  CD CPCl  CR'4 CYM 

5.01 
5 . 0 1  

-3.96 
-1.91 

-1528 .1291 "0449  - e 0 1 0 2  -0169 

5.01 -1.8R 
-5105  -1102 -.I801 -.0118 ~ 0 1 4 8  

5 .o i  
5 .01 

-23 
2.30 

5.02 6 - 4 1  
5.03   6 .37  
5 .  OS 
5.06 1 0 . 5 4  

8 .44  

5.07 
5.10 

12.5R 

5.17 
14.63 
16.64 

5.20 
5.24  20.67 

18.61 

5.36  22.66 

1.4248 e1388 
1.6458 .I631 
1.8855 ,1949 

2.3001 -2688 
2.1056 .2290 

2.4519 -3096 
2.5326 ,3587 

2.6117 ,4909 
2.5788 .5712 

2.5820 .409n 

-W288P 
-.3718 

-.5246 
-.4506 

-.ST23 
- .6145 
-.6512 

-.6644 
"6760 

-.6qn3 
-.709n 

- .6733 

- e 0 1 7 5  
-.0200 
-.0220 
-a0246 
-e0283 
-.0311 
-e0342 
- e 0 3 7 1  
- a 0 4 2 0  

- a 0 2 3 4  
"0352 

-.0491 

.0122 

.0100 

-0087 
,0091 

-0096 
.0098 
.0089  
.0085 
-0071 
e0106 
-0146 
-0067 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  BODY-AXIS DATA 

RETA.DEG  ALPHA~DEQ  CL  CD CPM CRM  CYM 

-.o2 
-.01 

.oo 

.01 
e 0 3  

05 
- 0 4  

e07 
.08 
. 09  

-3.95 

.28 
2.34 
4.41 

8.47 
6.44 

1 0 . 5 7  
12.62 
14.61 

-1.134 -5806 
,1724 

1.0084 
1.2954 
1.5405 

1.9516 
1.7613 

2.14RP 

2.4733 
2.3461 

-.3149 
- .4214 
-.5417 
-.5541 
-.5333 

- .4703 
-.SO31 

- .3755 
-.4?44 

e 0 0 3 0  
- 0 0 3 1  
. O O 2 O  

- . 0 0 0 9  
- e 0 0 1 3  

- . 0011  
- .0002 

- .DO28 
- a 0 0 1 3  
- a 0 0 0 0  

a 0 0 1 3  
. 0015  
. 0 0 0 9  

e 0 0 0 9  
-0006 

.0010 

.0001 
-.0004 

-a0009 
. 0003  

TEST NUMPER 19R 

CSF L I D  

-1267 
,1163 5.00 

.84  

,1092 8.57 
.lo48 9.82 
-0979 10.26 
. o w 4  10.18 
-1061 9.79 
,1086 9.15 

TEST NUYRER 198 

CSF L I D  

-.0034 
-.0004 4.44  

.82 

-.0057 7.51 
- . 0 0 3 3  9.49 
- .OM0 9.99 

- .0010 9.48 
- .0014 9.04 

- . O O ~ R  9.84 

-.on01 8.45 
.OOOI 7 . ~ 1  
.,0018 7 .12  

- .0103 5.96 
- . 0 0 9 0  5.16 
-.0064 4.55 

TEST NUMBER 198 

CSF L I D  

- . 1 3 ~ 6  1.1n 
-.1220 4 .63  

- .I161 8.29 
-.I212 5.13 

- . l o 4 9  9.85 
- .0991 10.27 
-.0984 10.09 
- . l o 8 1  9.68 
-.lo89 9.20 
- . lo71 8.56 

- . l l 3 0  7 .06 
- . l o 9 1  7 .92  

-.I157  4.51 

TEST NUMBER 198 

CSF L/n 

-.0141 1.26 
-.0145 5.02 

-.0118 9.67 
-.0134 8.57 

-.0141 9.86 

-.0121 9.40 
-.0145 9.92 

-.0141 9.13 
-.0112 8.76 

-.0058 7.69 
-.0083 8.13 

- .0066 6.95 
-.0123 6.25 

.0049 4.92 

H/B 

.426 
,473 
"521 
,569 
,618 
e665 
-685 
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L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RFTA.OEG ALPHI*OEG  CL  CD CPM CRY 

"02 -3.95 .1n5n .1365 -.32s1 .ooo8 
-.n1 -lip4 -6222 .1146  -.4511 e0093 

. o o  -32 1.0480 -1179 -.5494 -0018 

.01 

.02 
z.3~ 1.3291 .1323 -.557~ -.0002 
4.38 1.5556 -1530 -.5357 -.0010 

~ 0 3  6.47 1.7763 .1781 -.SO35 -.0013 
-04 8.56 1.9743 -2071 -.4735 -.0003 

CYM 

,0004 
.0003 
.0008 
.0007 
,0008 
,0004 
-0003 

.os 10.54 2.1659 ;2365 -;4337 -e0014 - .0005 

.06 

.OR 
12.63  2.3508 -2709 -.379tl -.0018 -.OOO8 

.OR 
14.64  2.4917 -3050  -.3234 - .0012 -.0013 

- 0 5  
16.62  2.5659 .3391 -.2477  .0054 .0009 

-04 
18-61 2.5980 .3843 -.1747 -0234 -0096 

-.01 
20.63 2.6623 .4323  -.O997 -0295 .0137 
22.61 2.6121 -5070 -.0974 .O236 .0139 

.~~ ~. ~ 

L O N G I T U O I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RDDY-AXIS DATA 

RETArDEG  ALPHArOEG  CL CD  CPM CQM CVM 

-.01 
- . I1  
- .01 
-.01 
- .oo 
-.a0 

.oo 

. 0 1  

.02 

.02 

- .01 
.O2 

-.06 
-.02 

-3.94 
-1.81 

2.37 
26 

4.39 
6.45 

10.56 
8.48 

12.55 
14.62 
16.62 
18.63 
20.58 
22.60 

-7766 
"1080 

1.0512 
1.3343 
1 e5541 
1.7558 
1.9572 
2.1520 
2.3416 
2.4941 
2.5749 
2.5819 
2.5593 
2.5497 

-1330 
.1121 
-1177 
,1324 
,1524 
1778 
-2048 
.2344 
,8674 
.3040 
.3348 
.3824 
.4424 
-5260 

-.3427 
-.49S6 
-.5530 
-.56h3 
-a5402 

-.4757 
-.4338 

-.3279 
-.2490 

-.1649 
-.0923 

-.son7 

-.JAV 

-.IBRR 

-0069 
a0066 
-0013 

-.0004 
-.OD09 

-a0023 
-.0009 
-.0017 
- .003l  
-e0037 
.0024 
-0153 
-0145 
.0070 

LONGITUDINAL  STABILITY-AXIS AND LATERAL  RODY-AXIS DATA 

RFTAIDEG ALPHA.DEQ CL CO  CPM  CRM 

.Ol 

.01 
-3.98 -1856 .1193  -.3312 -0067 
-1.01 

-.a0 .2n 1.0679 .lo12 -.%ob ,0027 
-6931 -0964 -.4923 -0073 

-.01 
-.oo 2.33 1.3318 .11ao -.5699 . o o o o  

4.43 1.5713 -1387 -.5416 -moo05 
" 0 1  6-60 1.7056 .1636 -.so78 -.oooa 

.0002 

.0011  
-0007 
-0004 

- .0002 
.0010 

- .oooo 
-e0007 
-.0007 
-.0015 
-.0003 
-0061 
-0084 
,0061 

CVM 

,0014 
.0011 

.0008 
,0010 

.0007 

. 0005  . .  .. 
- .01 
- .01 

8;52 1.9831  .1932  -.4740  -.0017 -.0003 

- .01 
10.57  2.1771 -2240 -.4328  -.0026  -.0014 

- .01 
- . a 1  16.62  2.5640 -3292 -.X68 -.0024  -.0024 

14.62  2.4986  .2946  -.3321 -.0053 -.0028 

- .01 
-.03 

18.64  2.5614  ,3751 -.ell2 ,0037 . 0012  

- . 0 9  
20.65 2.6300  .4292 -.15n9 .0088 . O O W  
22.61  2.6213 -5076 -.1210 .OZOO -0172 

12.61  2.3510  .2594  -.3854 -.oe53 -.OOZI 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RFTArDEG  ALPHA~DEG  CL CD  CPM CRY 

.Ol 

.Ol 

-.on 
. o o  

-.nl 

-.n1 
-.Ol 
-.01 

-4.06 -.1614 .2306 .7449 .0035 
-1.94 .2923 .1907 .5642 .0053 

2-28 1.0004 .1724 -3756 .0020 
.16 -7055 -1747 .4405 .0023 

4.34 1.2617 -1754 .3302 .0017 
6.39 1.4939 .la63 .272n .ooz1 
8.46 1.734n .ZOPB ,1806 .0oo1 
10.49  1.9584 .2288 .126? - .0010 

CVM 

e0007 
,0002 
. 0004  
-0007 
.0010 
-0014 
. 0 0 0 3  
.0000 

-.01 12.54  2.1751 .PI21 .lo32 -moo30 -moo06 
-.01 
-.n2 

14.52 2.3537  .2961 .0727 "0032  -.0011 

"07 
16.56 2.4720 . 3 ~ 4  .054n . o o x  , 0 0 0 ~  
18.59 2.4994 .3750 .0122 .0196 .0086 

"07 20.63 2.5218 .4379 -.lo70 -0173 -0097 
-.Oh 22.55 2.5587 .5247 -.le32 -0133 -0081 

TEST NULREQ 198 

CSF  L /D  

-.OO84 1-36 
"0057 5.43 

-.0094 10.04 
-.0097 10.17 
- . 009h  9.97 
-.0081 9.53 
-.0076 9.16 
-.0071 8.68 

-moo58 7.57 
-.0121 6.76 
-a0126 6.16 
.0070 5.15 

-.0104 (1.139 

- .0051 n.17 

TEST NUMRER 198 

CSF L I D  

-.0019 6.32 
.0002 1.70 

-.a024 8.93 
-.0006 10.08 
-.0023 10.20 

. o o o o  9.88 
-0017 9.56 
.0039 9.18 
.0011 8.76 
.0045 8.20 
,0034 7.69 

-0163 5.79 
.0034 6.75 

.0211 4.85 

TEST NUMBER 198 

CSF 

-e0105 
-.0069 
-.0073 
-.OObb 
-.0064 
-.0075 
-.0061 
-.OO24 
-.OOPS 
- . 0002  
- .0002 
- .0002 
-.0017 
,0018 

L I D  

1.56 
7.19 

10.55 
11.28 
11.33 
10.91 
10.26 
9.72 
9.07 
8.48 

6.83 
7.79 

5.16 
6.13 

TEST NUMBEQ 198 

CSF L I D  

- .0151 -.70 
- .OOR6 1.53 
- . 0089  4.04 
"0077 5.80 
-.0070 7.19 
-e0063 8-02 
-.0085 8.55 
-.0061 8.56 
-.0056 8.30 
-.0045 7.95 
-.0055 7.60 
-.0090 6.67 
-.0017 5.76 
-.0071 4.88 

H/R 

-426 
-472 
-519 
.566 
-611 
-659 
-685 
-684 
.685 
,685 
-685 
.685 
-685 
. ~ R S  

H/R 

-425 
e470 
-515 
-561 
.605 
-651 
-686 
.685 
-686 
.685 
-6.95 
.685 
-685 
.dB5 

U/B 

.425 
,470 
,514 
.559 
.605 
-651 
.685 
-685 
,685 
-685 

.685 
-685 

-684 
-684 

H/B 

.41n 

-507 
-463 

,553 
.599 
-646 
-684 
-684 
,686 
-685 

,685 
.685 
-685 

.MIS 
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APPENDIX A 

PIIN NLIURER 81 L O N G I T l l O I N A L   S T A R I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

MACH 6 - K P A   I P S F I  RFTA.OEG ALPHAIDEG CL CD CPM CRP'  CYM 

.n1 

- .oo  
. n l  

-.on 
-.01 
- . 0 1  
- . 0 1  
-.01 
-.01 

-.02 
- .05 
-.Ob 
-.02 

-.no 

-4.02 
-1.87 

.22 
2.P9 
4.37 
6.39 
8.50 
10.54 
12-56 

16.59 
14.60 

18.55 
20.65 
22.63 

-.OAR9 
-36RO 

1 a09139 
.7949 

1.3624 
1.6072 

2.0704 
1.R46h 

2.27h7 

2.5593 
2.4589 

2.5299 
2.5900 
2.6212 

.lees 
,1433 
,1310 
e1373 
,1537 
,1745 
e2004 
,2304 
-2667 
,3024 
e3366 

,4571 
-5472 

.3n9~ 

.5798 
,3835 
-2104 
.0940 

-.0519 
-0198 

-.I206 
-.1707 
"1936 
-.217q 
-.2279 
-.?Ab6 
-.4205 
-.3940 

-0037 
. 0051  
. 0 0 3 3  
.0006 

- . 0 0 0 9  
, 0014  

-.0005 
- .0005 
-.0031 
-.0031 

,0042 
.0141 
-0106 
,0069 

-0013 
.0010 
-0019 
.0002 

.0001 

. 0008  

, 0 0 0 3  
.OOOE 

- .0005 
-.0008 

.OD02 
-0063 
.ooss 
.0028 

PUN  NlluflER 82 L O N G I T U n I N A L   S T A R I L I T Y - A X I S  AND LATERAL  BOPY-AXIS DATA 

UACU OIKPA IPSFI   RFTArOEG ALPHAVOLG CL CD  CPM  CRM  CYM 

.oo 

- .oo 
.oo  

-.00 
-.oo 

. o o  

.oo 

.01 

. o o  

.Ol 

. 0 1  
- 0 0  

-3.9u 
-1.90 

2-53 
.25 

4.41 
6.46 

10.55 
8.48 

12.61 
14.61 
16.64 
18.61 

-4768 
-0092 

1.231R 
.9091 

1.4661 

1.9370 
1.7042 

2.1537 
2.3664 
2.5417 
2.6222 
2.5905 

,1481 .2700 
-1223. ,0479 
.1204 "1146 
,1312 -,.2185 
-1529 -.?R26 
.i774 "345s 
.PO42 -.4055 

.E767 -.4779 
,2375 -.4531 

.3152 -.SO50 

.3535 -.5546 
-4074 -.SA12 

-0077 
.0060 

-0023 
-0038 
.0009 

.0004 

. 0 0 0 7  

-.0016 
"0032 
-.DO32 
-0016 
-0079 

.0010 

. 0008  

-0006 
.0012 
.0008 
,0004 
.0008  

-.0001 
. 0004  

-.0011 
- .oooo 
-0034 

TEST NUMREQ 198 

CSF L / n  

"0116 2.57 
-.0170  -.49 

-.0102  6.07 
-a0067 8.00 

-.0081  9.21 
-.0070  R.87 

-e0070 9.21 
-.0051 8.99 
-a0062 8.54 
-.0056 8.13 
-.0057 7.60 
-.0043 6.49 

-.0108 4.79 
-.0103 5.h7 

TEST NUMRER 198 

CSF L I D  

-.0115  3.90 
-.0126 -06 

-.0104 7.55 

- . 0 0 8 R  9.59 
-.0098 9.39 

"0061 9.60 
-.OO63 9.49 

-.0063 8.55 
-.0057 9.01 

-.OO48  8.06 
-.0079  7.42 

-203 ti88 f60.141 - io3  20.63  2.6669 i4798  -;6932 io094 io050 -.O132  5.56 
-.0054  6.36 

- 2 0 3  2.87  (60.041 - . O R  22.64 2.7355 ,5631 m.7053 ,0175 -0130 -.0039  4.86 

~ ~ . .  

2.R7 
2.90 
2.90 
2.88 
2.88 
2.88 
2.m 

2.08 
2.88 

2.R9 
2.8R 
2.88 
2.88 
2.91 

LONG11 

RFTArDEG 

.OI 

. 01  

-.oo 
.oo  

-.01 
-.01 

-.oo 
.OO 

.OO 

.oo 

-.oo 
.02 
-01 

-.n1 

'UOINAL  TTABl 

ALPHAuOER 

-3.9R 
-1.R9 

.75 
2.35 
4.42 
6.45 
8 .58  

12.66 
10.56 

14.67 
16.66 
18.58 
20.67 
22.69 

[ L I T Y - A X I S  

CL 

,1075 
-5751 

1.3140 
.9999 

1 .!X62 
1.7975 
2.0389 

2.4717 
2.2510 

2.7151 
2.6445 

2.7110 
2.8153 
2.7937 

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  

RFTAvnFG  ALPHAsDEG  CL 

. 0 1  -3.93 

.01 
.?15R 

-.a0 
-1.79 -7042 

-.oo 
- 3 1  1.1131 

2.38 1.4029 
-.01 4.47  1.6732 

-.01 
- .oo 10.60  2.3592 

8.59  2.1517 

.oo l2.LR  2.5781 

.oo 
-.01  16.56  2.R070 

14.66  2.7325 

- .01 
18.81  2.8400 
20.7R  2.8379 

-.or 22.75  2.R923 

-.n1 6-54 1.9201 

-.n3 

AND LATERAL R D D I  

CD CPM 

.1175 -.2368 

.I395 -.0151 

.11BR -.3Q71 
,1334 -.SO37 
.155A -.5722 
.lo31 -.6330 
,2154 -.6948 

.2924 -.7729 
-2506 -.7412 

.3340 -.RO45 
-3773 -.R484 
.4385 -.et324 
-5163 -.9354 
.6326 -.9195 

AND LATERAL ROD) 

CD CPM 

-1372 -.329? 
.I181 -.55R5 
-1232 -.7061 
,1435 -.Rob? 
,1682 -.R)R03 
.1979 -.9362 
-2325 -.9912 
.2711 -1.0270 
,3158 -1.0588 
,3594 -1.0710 
-4006 -1.0623 
.4750 -1,0406 
-5623 -1.1394 
-6685 -1.1366 

' -AXIS DATA 

CUM CYM 

. 0030  -0016 

. 0049  .0012 

,0013 .0008 
.0008 .0007 

-.0014 -0004  
.000R .0015 

- .0022 .0001 
- . 0 0 3 3  ,0004 
-.0059 -.0009 
-.0046 -.0006 
- . 0 0 3 0  -.0002 
.0071 -0019 

-.0041 -.0013 
-0017 .0049 

f-AXIS  DATA 

CRM CYM 

.0071 . 0013  
, 0050  .0012 

.0020 .0006 

.0001 .0007 

-.0016 . O L I O 8  
.0001 .0012 

-.0014 .0007 
-.0043 . 0000  
-.0057 -.0004 
-.0049 -.0006 

. 0 0 0 3  ,0007 

.0001 -0024 

. 0083  .0064 

-0164 .0190 

TEST NUMBER 198 

CSF L I D  

-.ole3 
-a0125 4.89 

-77 

"0113 8.41 
-.0077 V.85 
-.009R 10.05 
-.0071 9.02 
-.OO62 9.46 
-.0075 8.98 

-.0067 7.92 
-.0049 8.45 

-.0100 7.20 
"0163 6.18 
-.OORO 5.45 
-.0091 4.42 

TEST NUMRER 198 

CSF L I D  

-.0160  1.57 
"0114 5.96 
-.009fl 9.03 

- . 0 0 R 5  9.95 
- . o o m  9.78 

-.on92 9.70 
-.on80 9.25 
-.0073 8.70 
- . O O R ?  8.16 
- .00R1 7.60 
-.OIL2 7.01 
-.O296 5.98 
-.0151 5.05 
-.OlRP 4.33 

H/R 

-419 
-464 

.555 
-509 

,647 
- 6 0 2  

-684 
-685 
.685 
,684 
,685 
-686 
.6R5 
-684 

H/B 

-421 
,465 
,512 
.557 
-603 
-650 

.685 
-684 

-685 
-685 
.604 

-683 
.685 

,685 

H/B 

,423 
e467 

.559 
-513 

,651 
-605 

-685 
-685 

.683 

.684 

,685 
-691 
.685 
.684 

H/B 

-425 
-471 

-561 
-516 

.654 
-607 

e701 
.686 
.6R4 
-684 
,683 
.6R4 
-683 
-685 
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RUN NIIMREQ n6 

MACH OoUPA ( P S F )  

L O N G I T U n I N A L   S T P R I L I  

RFTAIDEG  ALPHArDEG 

APPENDIX A 

T I - A X I S  AND LATERAL  RODY-AXIS DATA 

CL CD 

2.89 

2.88 
2.87 
2 .89  

2.R9 
2.89 

2 . 8 9  
2.89 
2.89 
2.88 
2.89 
2 . 9 1  

2 . ~ 9  

2.813 

.Ol - 3 . 9 0  

-.oo 
- 1 . 7 1  

. 3 4  
- .oo  
- . 0 1  

2.44 
4.50 

- . 0 1   6 . 5 3  
- .01   8 .59  

.on 
1 
1 

2  
1 

2 
- .01  
- .oo 

10 .65  2.4438 . 3 1 3 0  

- .01  
14.69  2 .71191  .4123 

- . 0 1  
16 .72  2.R400 . 4 5 6 0  

-03 
06 

20.77  2.11718 ,6156 
2 2 . 7 0  2.R702 . 7 3 2 1  

~~ 

12 .62  2 . 6 4 0 8  . 3 6 1 2  

1 8 . 7 7  2.13097 , 5 2 7 6  

-.on 

, 2 0 3   2 . 9 0  
.zn4 2.90 
.203 2 . ~ 9  
.PO3 2.88 
. 2 0 3  2 . 8 9  
. 2 0 3  2.88 
,203 2.88 

. 2 0 3  2.89 
, 2 0 3  2 . 8 9  

.PO3 2 .88  

.203 2.89 

. 2 0 3  2 . 8 9  
- 2 0 4  2 .90  
. 2 0 4  2 . 9 1  

2.89 
2.R9 
2 .89  
2.8R 
2.88 
P.RR 
2.88 
2 . 8 9  
2.88 

2.88 
2.89 
2.88 
2 . 8 9  

?.ne 

RUN  NIIMRER 8 9  

MACH OvKPA ( P S F )  

. 2 0 3  2.~9 1 6 0 . 3 1 )  
-203 2 .88  1 6 0 . 1 6 )  
- 2 0 3  2.88 160 .18 )  
.E03 2 .RB 160 .16 )  

-203 2 - 9 0  160 .56 )  
.PO3 2.89 1 6 0 . 4 2 )  
- 2 0 3  2 . 8 9  1 6 0 . 4 2 )  
, 2 0 3  2.89 160 .36 )  
e203 2.88 ( 6 0 . 2 1 )  
-203 2 - 0 9  1 6 0 . 3 4 )  
a 2 0 3  2.88 1 6 0 . 2 1 )  
, 2 0 4  2.90 ( 6 0 . 6 2 )  
.PO4 2 .90  1 6 0 . 6 2 )  

,202 2 . 8 7   ( 5 9 . 9 9 )  

-3413 , 1 4 3 6  

. 2 3 9 2  .1389 
-5343 . 1 6 1 5  
.TR31 .le99 
- 0 0 3 1  .2248 
-2372 - 2 6 2 0  

. t w o 2   . 1 2 6 5  

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  

RFTAsOEG  LLPHA.OEG  CL 

- 9 . 9 9   - 3 . 9 5   . 1 6 9 4  
- 9 . 9 9  -1.80 

-1n.00 
. 6 4 7 5  

-27 1 . 0 1 8 6  
-10.02 2 . 3 7   1 . 3 1 7 3  
-10 .03  4.42 1 . 5 7 0 6  
- 1 0 . 0 s  6 . 4 8  1 . 8 1 6 2  
- 1 0 . 0 7  8 . 5 4  2.0657 
- 1 0 . 0 9  1 0 . 6 1  2.21131 
- 1 0 . 1 1  1 2 . 5 9  2 . 4 5 7 0  
- 1 0 . 1 3  1 4 . 6 7  2 .6314  ~ ~~ 

-10 .1R  16 .64   2 .6760 
- 1 0 . 2 3  
- 1 0 . 3 4  

18 .70  2 .7697  
20.65 2 . 7 9 5 8  

- 1 0 . 4 3   2 2 . 6 5  2.11110 
.~ 

CPU C R Y  

-.69SR . 0 0 6 1  
- . 9 & 1 4  .0044 

- 1 . 0 7 6 2  .003O 

- 1 . 2 2 6 3  - 0 0 1 3  
- 1 . 1 7 1 9  .0002  

-1 .2678  -.0023 
- 1 . 3 1 6 3  - . 0 0 3 2  
-1 .3388  -.0048 
-1 .3337  - . 0051  
-1.29711 -.0056 
- 1 . 2 1 1 1  , 0 0 0 1  
- 1 . 2 0 ~ 7  .0045 
- 1 . 3 0 0 1  - 0 0 0 4  
- 1 . 2 5 0 9  .0004 

AND LATERPL UOOY- 

CD CPM 

. 1 1 0 7  -.PO07 

, 0 9 4 3  -.484R 
.lo94 - . 5 6 1 6  
- 1 3 2 0  - . 6 2 8 4  
- 1 6 1 0  - . 6 9 7 2  
- 1 9 5 2  - . 7 6 5 6  
- 2 3 2 6  - a 8 1 6 5  
, 2 7 2 6  - .R423  

-3741 - . R 2 3 R  

. 4 9 5 8  - .R344 
- 5 7 1 3  - . 7 9 0 4  

. a 9 0 6   - . 4 0 2 9  

. 3 1 ~  - . R X O  

.4337 - . R O P ~  

- A X I S  DATA 

CUM 

- 0 0 5 2  
. 0 2 6 0  
-0375  

. 0 4 7 5  
-0445 

- 0 4 8 1  
- 0 5 0 5  
, 0 5 2 7  
- 0 5 1 1  

.Ob97 
-0547 

- 0 7 5 5  
.On83 
- 1 1 0 4  

L O N G I T U D I N A L   S T A B I L I T Y - 4 x 1 s  AND LPTERAL  ROOY-AXIS DPTL 

RETAoDEG ALPHAIOEG CL CD CPW  CUM 

- 4 . 9 6  -3.92 - 1 3 6 9  , 1322  - . 0 6 6 7   . 0 0 7 9  
-4.97 
-4.99 

- 1 . 7 7  
-27  1 . 0 1 8 7   . l l 2 4   - . 4 3 1 5  .0200  

- 6 4 9 8   - 1 0 9 3  - . 3077  . 0 1 7 3  

-5.01 
-5.03 

2 . 3 6  1 . 3 2 9 5  . 1 2 6 9  - .5282 . 0 2 2 2  
4.43 1 .5850  - 1 4 8 3  - . 6 0 2 8  - 0 2 4 7  

- 5 . 0 4   6 . 4 5  1 . 8 0 5 0  . 1 7 8 7  -.6647 .O240 

-5 .07 1 0 . 5 6   2 . P 6 9 5   . 2 4 7 0   - . 7 9 0 6   . 0 2 3 4  
8 . 5 1   2 . 0 5 2 6  .2111 - . 7 3 7 2   . 0 2 3 4  

- 5 . 0 9   1 2 . 6 1   2 . 4 5 8 2  ,2872 - . e 2 1 8   . 0 2 4 6  
-5.10 1 4 . 6 1   2 . 5 9 8 1   . 3 2 7 6  -.E265 . 0 2 6 0  
-5.14 
-5.1R 

1 6 . 6 6   2 . 6 8 0 3   . 3 7 7 1  - . e l 9 3  . 0 3 7 2  

-5.111 
18 .70  2 . 7 5 5 7  . 4 4 6 1  - .R545 .0480 
2 0 . 7 6  2 . 9 1 3 4  . 5 0 9 7  - .R901  . 0 4 2 7  

-5.22 2 2 . 7 1  2.90U5 .582S - .8R07 , 0 5 2 1  

- 5 . 0 6  

LONGITUDINAL  STABILITY-AXIS AND LATERAL  ROOY-AXIS DATA 

RFTArDEG ALPHA.DEG CL CD  CPM  CRM 

-03 - 3 . 9 5   - 1 2 3 1   . 1 3 7 9   - . 0 2 7 5  .OOS4 
- . 6 7  -8587  - 1 1 4 5  "3573 . 0 0 3 0  

.01 -30 1 . 0 2 3 8   . 1 1 8 2   - . 4 1 3 2   . 0 0 1 5  

.oo  2 . 3 9   1 . 3 2 9 1   - 1 3 3 5  -.E1141 . 0 0 2 8  
4 .40   1 .5 '105   -1556   - . 5777   - . 0009  

.n1  

-.no 

CYM 

- 0 0 0 6  
.0007  
.0008  
-0004 
- 0 0 0 6  

-.0005 
- e 0 0 1 6  
- . 0 0 0 2  
- n o 0 0 3  
- . 0010  

.0006 
,0027 
. 0018  
. 0 0 7 1  

CYM 

" 0 3 2 1  

- . 0 2 4 1  
" 0 2 9 3  

-.0209 
" 0 1 9 5  
- . 0 2 0 1  
-.0203 
-.ole9 
- . 0196  
- . 0 1 9 5  
- . 0 1 6 8  
- . 0 1 6 5  
- . 0 1 3 4  

- 0 0 2 5  

CYM 

- . 0 1 5 2  
- . 0 1 4 1  
- . 0 1 2 0  
- .0095 
- . 0085  
- .0090 
- . 0 1 1 1  
" 0 1 1 6  
- . 0 1 1 8  
- . 0 1 2 5  
- . 0 0 9 2  
-.0054 

- . 0066  
- . 0 0 7 4  

CYM 

. 0 0 1 0  

. 0 0 1 0  

. 0008  

. 0 0 1 0  
~ 0 0 0 9  

- .01 
-.02 
-.02 

-.02 
-.03 
-.03 
-.00 
-.06. 

-.w 

TEST YUMRER 1 9 8  

CSF L I D  

- . 0 1 2 9   2 . 4 2  
-.010R 6.96 
- . 0 0 9 1  8 . 9 2  
- . 0 0 7 9  9 .50  
- . O O L R  9 . 3 9  
-.004R 8.91 

- . 0 0 6 7  7.81 

- .0070 6 .76  
-.0074 7 .31  

- . 0 1 2 9  6 . 2 3  
- .0176  5.33 
" 0 1 4 9  4.66 
-.0155 3.92 

-.004n 8 . 5 4  

TEST NUMBER 198 

CSF L I D  

e 2 4 9 6  1.53 
,2332 7 . 1 5  
m2094 10.80 
. p o l 5  i 2 ; 0 4  
- 1 9 9 6  11.90 
. 2 0 2 0  1 1 . 2 8  
, 2 0 5 7  1 0 . 5 8  
,2038 9 . 8 2  
-2030 9.01 
- 2 0 3 4  8.37 
e 1 9 5 5  7 . 1 5  

~~.~ 

- 1 9 1 6  6 . 3 9  
- 1 9 6 2  5 . 6 4  
.1783 4 . 9 2  

TEST NIIMBER 1 9 8  

CSF  L/D 

- 1 2 1 0   1 . 0 4  
. 1 1 5 9  5 .95  
. l o 9 9  9.06 
e 1 0 1 6  10 .47  
. 0 9 7 7  10 .69  

. l o 7 2  9 .72  
- 1 0 7 8  9 . 1 9  
- 1 0 5 9  8.56 
.lo24 7 . 9 3  
- 0 9 3 2  7 . 1 1  
. 0855  6 . 1 8  
.07R7 5 . 7 2  
. 0 8 0 6  4 . 9 9  

. 0 9 n o   1 0 . 1 0  

TFST YUMRER 1 9 8  

CSF  L/D 

- . 0 0 7 8  
-moo62 7 .50  

.89 

- .0052 8.66 
" 0 0 1 3  9 . 9 5  
- .0047  1 0 . 0 9  
- . 0 0 2 4  9 . 8 0  
-.0038 9 .48  
-.0005 9 .03  
- . 0 0 2 8  8.42 
- .0033  7.89 
-.0084 7.15 
- .0110  6 . 1 5  
- . 0 1 2 0  5 . 3 1  
- . 0 1 9 6  4 . 6 2  

H/B 

- 4 2 8  
. 4 7 3  
- 5 1 8  
-565 
- 6 1 0  
- 6 5 6  

, 7 1 0  
- 6 8 5  
- 6 8 6  
- 6 8 5  
- 6 9 5  
- 6 8 6  
-685 

 AS 

H/R 

.425 

- 5 1 6  
- 4 7 1  

- 6 0 7  
, 5 6 2  

- 6 5 4  
- 6 8 6  
- 6 8 8  
.6R7 
- 6 8 6  
, 6 9 2  
- 6 8 7  
-685 
.be8 

H/B 

- 4 2 5  
-4'11 
- 5 1 5  
eS61  
- 6 0 7  
- 6 5 3  
, 7 0 0  
. 6 8 8  
. 6 8 8  
- 6 8 4  
- 6 8 7  
,686 
.688 
-689 

H/R 

.423 

. 4 9 3  
- 5 1 4  

e 6 0 5  
. 5 6 0  

.698 
- 6 5 1  

. 6 8 5  
- 6 8 6  

,690 
. 6 8 8  

. 6 8 6  

. 6 8 9  
- 6 8 6  
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LONGITUDINAL  STABILITY-AXIS AND LATERAL  BOOY-AXIS DATA 

9FTArnEG  ALPHA~DEG CL CD CPll CRY CYM 

5.02 
5.03 
5.03 
5.04 

5.06 
5.05 

5.10 
5.1 1 

5.17 
5.13 

5.20 
5.19 
5.40 

5 . m  

-3.95 -1711 .1283 
-1.83 -6579 .lo69 

-27 1.0120 -1110 

4.39 1.5467 .1485 
6.40 1.?721 .1760 

10.53 2.2428 -2444 
8.50 2.0270 .2100 

12.58 2.4483 ,2855 

16.65 2.6636 .3783 
14.71  2.5984 -3316 

18.64 2.7626 .4304 
20.63 2.7626 -1230 
22.64 2.6595 -6190 

2.3~ 1.3046 . 1 ~ 9  

-.0710 

-.4349 
-.3073 

-.5301 
-.6098 
-.6821 
1.7348 
-.77Rb 
-.R166 
-.e314 
-.e376 
-.8275 
-.7914 
-.e299 

- e 0 0 2 7  
-.0062 
-.0185 

-e0253 
-e0229 

-.0300 
-.0284 

-no327 
-.0325 
"0358 
-.0455 
-e0440  
"0166 
-.OS30 

.0170 

e0125 
-0153 

.0102 
e0096 

.0107 
-0095 

e 0 1 0 7  
-0115 
.0110 
.0070 

-0297 
,0080 

-0048 

LONGITUDINAL  STARILITY-AXIS AND LATERAL  RODY-AXIS DATA 

RETA*DEG  ALPHAsOEG  CL CD CPM CRY CVM 

.oo 

.oo 

.oo 

.oo  

.oo 

.Ob 

.oo 

.00 

.oo  

-31 1.0745 

-28  1.0451 
-32 1.0689 

-29 1.0299 
.29  1.0292 
-27  1.0079 
-27  -9931 
-27 1.0004 
-26  -9952 

L O N G I T U D I N A L   S T A 8 I L I T Y - A X I S  

RETA1DEG  ALPHArDEG  CL 

.01 

.01 2.36  1.3623 
2.37 1.3605 

. 01  2.36  1.3S16 

.01 
- 0 1  

2.34 1.3272 
2.35 1.3282 

; a i  
.01 

2.34 1.3096 
2.34 1.3007 

.01 2.33 1.2880 

.01 2.35 1.3099 

-1056 -.4406 ,0059 .0014 
-1076 -.4384 .0065 .a012 
-1116 -.4284 .0045 .0017 

-1153 -.4135 ,0026 ,0017 
-1146 -.4205 .0031 ,0012 

-1173 "4073 .0010 .0008 
-1194 -.3976 .OO27 .0010 
-1188 -.3986 .0031 .0016 
-1195 "3964 -0018 .0013 

AND LATERAL RODY- 

CD CPY 

.1173 -.5495 

.1182 -.5509 
-1232 -.5413 
,1269 -.5226 

-1305 -.SORT 
,1284 -e5180 

.1330 -.SO02 
,1343 -.4914 
,1334 -.SO23 

- A X I S  DATA 

CRY 

-0064 
-0036 
,0049 
-0025 
,0025 
e0009 
.0015 

-moo06 
.0002 

LONOITUDINAL  STABILITY-AXIS AND LATERAL  RODY-AXIS DATA 

RETAVDEG  ALPHArD€G  CL  CD  CPH CRM 

.OP 

.02 4.41 1.5958 ,1423 -.6198 ,0044 
4.40 1.5742 -1465 -.6018 e 0 0 2 0  

.02 

.02 
4.40 1.5644 e1494 -.5833 a0017 

.02 
4.40 1.5496 -1528 -e5735 -0006 
4.39  1.5455  .1545  -.5669 -e0016 

.02 

.02 
4.41 1.5408 -1564 "5623 -.0001 
4.41 1.5461 -1577 "5645 -e0016 

CYY 

-0015 
.0004 
.0018 
,0011 
-0016 
-0009 
.0006 
,0010 
.0012 

CYY 

.0008 
,0007 

-0009 
.0010 
.0008 
,0006 
.0012 

TEST NUMREtI 198 

CSF  L/D 

-.1366 1.33 
-.1271 6.16 
-.1225 9.12 
"1125 10.28 

-.1'103 10.07 
-.lo82 10.42 

-.1177 9.65 
-.1171 9.18 
-.1186 8.58 

-.1157 7.04 
"1127 6.42 
-.1177 5.28 
"1192 4.30 

-.lln3 7.84 

TEST NUMBER 198 

CSF L I D  

.0067  10.17 
-0091 9.93 
.0022 9.37 

-a0060 8.92 
-.ooez 8.99 

-.0068 8.59 
-.0086 8.32 
-.0119 8.42 
-.0129 8.33 

TEST NLlMBEQ 198 

CSF  L /D 

-0068 11.60 
-0084 11.53 
-0014  10.97 

"0046 10.34 
,0012 10.46 

-.0060 10.03 
-.0076 9.78 
-.0115 9.59 
-.0092 9.82 

TEST NUMRER 198 

CSF L I D  

-0064 11.21 

-.0015 10.47 
, 0008  10.74 

-.0040 10.14 

-.0089 9.85 
-.0074 10.00 

-e0108 9.80 

n/R 

-469 
-423 

-515 
-561 

-653 
e607 

-687 
.699 

-686 
-683 
-680 
-687 

-684 
.690 

H/8 

-019 
e 0 2 4  
,074 
123 

,172 
225 
-322 

e513 
-422 

H/R 

.022 

.018 

-073 
.122 

.E22 
-171 

e321 

.559 
e419 

H/R 
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APPENDIX A 

L O N G I T U O I N A L   S T A R I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RFTASDEG  ALPHA~DEG  CL CD CPW CQM CYM 

-03 
-03 

6.44  1.7957 -1716 "6715 - 0 0 1 1  -.Ob00 

-03 
6.43  1.7743  .1762  -.6501 ,0003 -.0004 

-03 
6.45  1.7759 -1785 -.6419 -.0004 -.0009 

03 
.03 

6.46  1.7709 -1823 -.6225 -.OOOd -.0000 
6.44  1.7880 -1822 -.6283  -.0011 -0006 

6.46  1.7758  .179e  -.6296 -.ooon -.ooo3 

TEST NUMBER 198 

CSF , L I D  

.0050 10.46 

.0053 10.07 

- . O O Z 6  9.87 
- i o 0 4 4  9.71 
-.0057 9.81 

.om3 9.95 

H/B 

.119 
-168 
e217 
-317 
-419 
.h02 

H/R 

-423 
,469 
.515 

-606 
,560 

-651 
-692 

-686 
-685 

-687 
-686 
,685 
,686 
.688 

RUN  NIIYR€Q 95 L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  ROOY-AXIS DATA TEST NUMBER 198 

CSF L I D  

-.0201 
-.Ole0 5.21 

-56 

"0163 8.41 
-.0140 9.89 
-.0113 10.00 
-.0093 9.92 
-.0091 9.51 
-.0076 8.97 
-.0076 8.52 
-.0054 7.94 
-.0072 7.31 
-.0092 6.63 

.0142 5.61 
,0154 4.86 

CYW 

. D O 1 1  
-0014 
.0010 
.0009 

.0002 

.0012 

-a0003 
-a0009 
-.0006 
-.0008 
-.0001 
-0061 
-0059 
-0158 

MACH 

e203 
-203 
,203 
,203 
-203 
.203 
-203 
-203 
-203 
-203 
,203 
,203 
,203 
-203 

RETA*DEG 

"02 

ALPHA.DEG 

-3.99 

CL CD CPM 

"2528 
-.0009 

-.4054 
-e5113 
-.5737 
-.6340 
-.6909 
-.73(16 
-.7106 
-.7795 
-.7577 
"7190 
-.a000 
"8715 

CRM 

- e 0 0 3 4  
"0027 
-.0043 
-.0038 
-.0034 
-.0053 
-.0065 
"0076 
-.0081 
-a0051 
.OOOl 
-0131 
,0101 
.0222 

-0792 -1414 
-6000 -1152 

1.3158 ,1330 
-0964 .118b 

1.5589 .1558 

2.0349 -2140 
1.8023 .181n 

- .01 
.oo  
.Ol 
.02 
.Ob 
-05 
e07 
. O 8  
e09 
09 

.os 
-.04 
-.12 

-1.82 
.ZP 

2.39 
4.43 

8.54 
6.45 

10.62 
12.59 
14.63 
16.65 
18.67 

2.2595 -2519 
2.4791 .PPI0 
2.6470 -3334 
2;7517 -3762 
2.8155 .4247 

~- 

20.65 
22.63 

2.0127  .so16 
2.8623  .5886 

LONG11 

QETA*DEG 

.oo  

.00 
-.OO 
-.oo 
-.oo 
-.oo 

.oo 

.01 

.01  

. 0 1  

-.05 
.oo 

-.07 
- . I 3  

I U D I N A L   S T A R I L I T Y - A X I S  

ALPHAeOEG  CL 

-3.96 
-1.85 

.on69 

.5539 
30 ,9846 

2.38  1.2837 
4.42 1.5373 
6.47  1.7851 

10.54 2.2203 
8.52 2.0034 

12.64 2.4580 
14.68 2.6273 
16.71 2.7354 

AND LATERAL  RODY-AXIS DATA 

CO CPM  CRM 

-1409 -0058 - .0014 
-1168 "2271 -.00R3 
.117L "3928 "0075 
.1335 -.4973 -.0082 
.1557 "5634 -.0090 
-1813 -.626Z -.0102 
-2141 "6793 "0115 
-2510 -.I252 "0124 
,2911 "1599 "0121 
-3342 "7672 "0097 
-3773 "7472 "0033 

TEST NUMRER 198 

CSF L I D  

-.01R9 
- .0201 4.74 

-62 

-.ole5 8.38 
-.0167 9.61 
-.0143 9.88 
-.0134 9.85 
-.0136 9.36 
-.Ill30 8.84 
"0135 8.44 
-.0125 7.86 
-.0123 7.25 
-.0150 6.45 
-a0014 5.52 
-.0006 4.83 

CYH 

. 0 0 1 1  
,0020 
.0015 
.0009 
.OOlO 

-.0005 
.0002 

-.0006 
-.0007 
-.0010 
-.0005 
-0079 
,0093 
e0192 

CYM 

.0002  

.0010  

- .oooo 
-0007 

-.0005 
- 0 0 0 3  

-.0017 
-.0017 
-.0025 
-a0025 
-.0021 
.0087 
,0074 
-0166 

H/B 

,424 
,469 
.515 
,561 
,606 
-652 

.686 
-687 
.686 
,689 
.688 
-686 
.689 

.6n3 

H/B 

,423 
.468 
,514 
-560 
-605 
-651 
.698 

-684 
,684 
.685 
-685 
,686 
.685 

.6n5 

18.66 2.7699 
20.65 2.7757 
22.60 2.8490 

.~ 

.4292 "7215 .0169 
-5031 -.8011 .0154 
,5894 -.nn37 .0266 

TY-AXIS AND LATERAL RODY. 

CL CD  CPM 

- A X I S  DATA 

CRW 

TEST NUMBER 198 

CSF  L /D  

-.ole9 
"0255 4.45 

-27 

-.O~BP 8.01 
-.Ole6 9.26 
-.017R 9.74 
-.0193 9.57 
-.015B 9.30 
-.0150 8.88 
"0133 8.42 
"0119 7.83 
-a0142 7.22 
-.Ole3 6.43 
-.0023 5.52 
- . 0030  4.78 

L O N G I T U D I N I L   S T A 8 1 L  

RETAsDEQ ALPHA.D€G 

-.oo -3.99 
-.oo -1.86 

.oo -27 

.oo 

.oo 
2.33 
4.37 

.OI 6.44 

. 01  8.51 

I 

-.0152 
"0249 
"0172 
-mol95 
-.oleo 
-.019h 
-.O207 

1 
1 
1 
1 

.02 10.54 2.1968 ,2473 -a7026 -.O204 
-03 
-03 

12.63  2.4252 -2880 -.7349 -a0205 

.02 
14.69 2.5964 -3317 -.7419 "0166 
16.71 2.7113 -3755 -.7284 -mol03  

"05 18.69 2.7418 e4267 -e6900 -0134 
-.os 
-.lo 

20.67  2.7596 .so00 -.7862 .OOM 
22.70  2.8292  .5925  -.a908 ,0204 
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APPENDIX A 

RUN NIJUREQ 9R 

PACH QIKPA ( P S F I  

2.89 
2.88 
2.90 
2.89 
2 . m  
2.88 
2.89 

2.89 
2.89 

2.88 
2.89 

2.89 
2.89 

2.09 

RUN NIJYRER 99 

MACH Q-KPA ( P S F )  

- 2 0 3  
-203 
-203 
-203 
,203 

-203 
.203 

e203 
.201 

-203 
-203 
-203 
-203 
- 2 0 3  

RUN NU 

MACH 

.11fi 
-116 
.11* 
-116 

-116 
.11fi 

.116 
,116 

-116 
.116 

-116 
.116 
-116 
-116 

RUN  NI 

UACH 

-165 
1165 
-165 
165 

-165 
-165 
.165 

,165 
,165 

m165 
-165 
-165 

-165 
-165 

- .oo  
-.no 
.oo 
.01 
-03 
.Ob 
.n6 
.OR 
.IO 
.I1 
.ll 
.05 

-.oo 
- . O R  

-4.01 

.27 
2.30 
4.38 
6.40 

10.50 
8.49 

12.62 
14.60 
16.6R 
18.62 

22.66 
20.04 

-1 .en 
-0091 
-4506 

1.2036 
.R944 

1.4601 
1.6990 

2.1b48 
1.9271 

2.5355 
2.6686 

2.6982 
2.6P68 

2.7729 

2.3685 

.151R 
-1244 
-1216 
.I348 
-1570 

-2124 
.18lR 

-2865 
.2448 

.3696 
,3289 

-4961 
,4251 

.f924 

-, 1 520 
.Ob40 

-.4467 
-.3397 

-.513R 
-.5712 
-.6265 

-.7067 
"(5744 

-.?IO? 
- .?ORA 
"6767 
-.757R 
-.9215 

- .020s 
"0294 
- .0253 
-.0293 
-.0274 
-.0302 
-e0307 

"0317 
-.0322 

-.0178 
-.O?8R 

,0042 
.0024 
-0160 

-.0007 
- .0001 

- e 0 0 1 3  
.0001 

-a0014 
-.0024 
"0036 
- . 0039  
-.0046 

"0032 
-.oos5 

e 0 0 6 6  
,0064 
,0142 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LAT€RAL  RODY-AXIS DATA 

RFTAeDEG  ALPHAvDEG  CL CD  CPM  CRM CYH 

-.01 -3.95 
-.01 -1.87 
.oo .22 
.01 
. 03  

2.31 
4.40 

.05 6.41 

.06 

.09 
8.46 
10.52 

.11 12.57 

.1P 14.6? 

.15 
- 1 3  

18.70 
16.6R 

. 20  20.62 

.0071 
-4049 
.a333 

1.1534 
1.4200 

1.8717 
1 e6489 

2.1130 
2.3200 

2.6551 
2.5242 

2.7803 
2.7259 

.1526 

-1241 
.1291 

.1365 
1565 

.2108 
-2411 
-2832 
.3228 
.3662 
-4171 

.18oa 

.4950 

.OS79 
-.122fi 
-.3066 
-.4134 
-.4876 
-.5442 

-.6522 
-.5999 

-.6835 
-.7131 
-.7132 

-.e589 
-.7345 

-.0257 

"0419 
-.Ob27 

"0399 
-a0422 

"0435 
"0453 
"0469 
-.Ob68 

-.0372 
-.0443 

"0337 
-.0254 

-.0008 

-.0017 
-.0007 

"0023 
"0026 
"0046 
-.0062 
-.0070 
-.0080 

"0093 
-.0094 

-.0056 
-.ooa1 

TEST YUMBER 198 

CSF u n  
- .0243 
-.0245  3.62 

.06 

-.0295 7.35 
-.0209 8.93 
"0245 9.30 
-.02sfi 9.35 
-.0229 9 .07  
-a0244 8.76 

"0197 7.71 
-.0235 7.22 
-.0278 6.32 
-.0074 5.44 
-.0170 4.68 

-.oz31 0.27 

TEST NUMBER 198 

CSF L I D  

-.OF09 
-.0311  3.14 

.os 

"0253 6.72 

-.0?25 9.07 
-.0240  8.45 

-.OPOB 9.12 
-.ole1 8.88 
-.0182 8.76 
-.0157 8.19 
"0138 7.82 

LONGITL ID INAL  STARIL ITY-AXIS  

R€TA*nEG  ALPHA~DEG  CL 

-.02 
-.01 

-3.06 -5420 

.oo 
-1.70 1.0296 

.01 
.30  1.4172 

.02 4.45  1.8408 
2.42 1.6267 

-04 6.50  2.0191 
.05 
-06 10.57  2.3666 

8.55 2.1939 

. O R  12.61  2.5084 
14.65  2.6310 

.09  16.63  2.7079 

.11 20.63 2.6963 

.l?  22.62 2.6533 

.on 

.lo 18.65  2.7605 

LONG1 

RETA.DEG 

-.02 
-.01 

. o o  

.Dl 

.02 

.03 
- 0 5  

. O R  

.06 

-09 

.ll 

17 
.I4 

.lo 

TUDINAL  STARILITY-AXIS 

ALPHA~DEG  CL 

.-3. 04 .sa43 
-1.71 1.0531 

-37 1.4020 

4.49 1.8427 
2.45 1.6463 

6.52 2.0330 
8.57 2.2034 

12.63 2.5303 
10.63 2.3739 

14.6h 2.6529 
16.65 2.7452 
18.68 2.~270 
20.69 2.7170 
22.59 2.5918 

AND LATERAL RODY 

CD CPU 

.1758 -.a94 
-1824 "5699 

a2256 "5764 
-2031 -.6013 

-2739 "4939 
-2482 -.5431 

-2983 "4465 
-3224 "3939 

~3816 -.E657 
.3573 -.3417 

. * o n  -.la41 
-4494 "1079 
-5069 -.0136 
.5607 .O297 

AN0  LATERAL RODY 

CD  CPM 

.1759 -.4524 

.lo50 - .Sa11 

.PO47 -.6040 

.2475  -.5446 
,2246 -.Sa39 

.2710 -.4976 

.3228 -.3962 

.3538 "3382 

. 3 R 5 R  -.e725 

.4133 -.1954 

.4551 -.1134 

.5696 .On39 

.5103 -.Olnb 

. m a 1  -.4~22 

-AXIS  DATA 

CQM CY H 

. 0001  .bo12 

-.0057 -0006 
.0019 .a008 

-moo62 ,0005 
-.0055 .0007 

-.0076 -.0006 
-.0097 -e0019 
-.0084 - . O O l 2  
-.0094 -.0021 
-.0074 -a0029 
-.0053 -.0019 
-e0013 - .0011 

-.0017 -.0005 
-.0029 -.0024 

- A X I S  DATA 

CRIl CYM 

-.0035 ,0007  
-so036 -0006 

-moo81 -0006 
-.0089 - .OOOO 
-.0111 - .0011 

-.0122 -.0028 
-.0112 -.0024 

-.0121 -.OD25 
-no089 "0033 
-.0082 -a0031 
-a0041 -.0019 

-.0126 -.0075 
-.0125 -e0062 

-.nos5 .oooe 

TEST YUMBER 198 

CSF L I D  

"0136 3.08 
-.0082 5.65 
-.0136 6.98 
-.0122 7.21 

-.0071 7.37 
- .OOR2 7.42 

-.0064 7.34 
-.007? 7.35 

-.0057 7 . 0 2  
-.0029 6.89 
"0041 6.65 
"0063 6.14 
-a0089 5.32 
-.0151 4.73 

TEST NUWEER 198 

CSF L I D  

-.0097  3.32 
-.0100 5.69 
-.0109 6.85 

-.0059 7.45 
-.OOlS 7.50 

. 0005  7.39 

- .DO01 7.15 
e 0 0 1 4  7.35 

- 0 0 0 3  6.88 

-.0009 6.21 
e0012 6-66 

-.0038 4.55 
-.0004 5.32 

-.oo~n 7.33 

H/R 

.423 

.469 

.560 

.515 

.606 
-651 
.6R5 
-685 
.h84 
.6R5 
-685 . (585 
-685 
-684 

HIB 

-424 

-514 
.469 

,560 
-606 

-685 
-652 

-684 
.684 
-684 
-685 
.685 
.684 
.684 

H I E  

-472 
-424 

,519 
,568 
-615 
.664 

.684 

.684 

.685 

.684 

.684 

.685 

.e04 

.6a5 

H I B  

.424 

.469 
,515 
-562 

.655 
,609 

.685 
-685 
.685 
.685 
.684 
-685 
-685 
.684 
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RUN NUMREA 103 

UACH 

.PO3 

.PO3 

-203 
.203 
-203 
.207 

-203 
.703 

-203 
,203 

-203 
,203 

.203 
-203 

RUN NII 

MACH 

.203 

.203 

.203 

-204 
-203 
-203 

-203 
-203 

.203 

.PO3 
,203 
-203 
.204 
.203 

LONGITl ln INAL  STABILITY-AXIS AND LATERAL A O n Y - A X I S  DATA 

QFTAIDEG ALPHAVDEG CL CD  CPM  CUM'  CYM 

-.02 
- . 0 1  
.oo 
.01 
- 0 7  
.Ob 
- 0 6  
.07 
. O R  
.IO 
.12 
. I 4  
.1R 
.IO 

-3.82 
-1.70 

2.44 
.37 

4.4R 
6.57 

10.59 
8.53 

12 .62  
14.64 
16.57 
18.62 
20.65 
22.66 

1.1417 
,6334 

1.4043 
1.6224 

2.0153 
1 .E232 

2.1725 

2.5153 
2.3463 

2.6121 
2.5192 
2.5396 
2.5544 
2.5415 

-1782 
.la86 
-2033 
,2221 
.2437 

.2920 
-2644 

.3214 
,3521 
.3793 
.4065 
.4660 
.5472 
.bo82 

-.4999 
-.6098 
"6057 
- .5795 
-.5393 

-.4454 
-.4881 

-.3943 
"3356 

"2373 
"2679 

-.2139 
-.195P -. 1179 

-.0023 
-.0062 
"0091 
-.0083 
-.0109 

"0166 
-.0142 

-.0167 
-.0136 
-.0107 
-.0096 
-e0123 
"0166 
.0002 

LONGITUOINAL  STARILITY-AXIS AND LATERAL  SOnY-AXIS DATA 

RFTArnEG 

- .oo  
- .oo  

. o o  

. o o  

.02 

.01 

- 0 3  
.04 
.os 
.os 
.IO 
.IS 

ALPHAeOEG 

-1.68 
-3.80 

a41 

4.54 
2.47 

6.55 
8.61 

1 1  -65 

14.65 
12.64 

16.68 
18.67 

CL 

1.1938 
-7050 

1 .so70 
1.7122 
1.9100 
2.0811 
2.2670 
2.5166 

2.0849 
2.5R34 

2.6436 
2.6785 

CD 

.I652 
-1830 
-1994 
.2201 
,2435 
.2706 

.3397 

.2918 

.3816 
-3546 

-4115 
.4470 

7.89  (68.371  .14 
2.90  (60.481  .06  22.63  2.5R57  .5927 

20.60  2.6105  .5276 

RUN NI 

PACU 

-203 
.203 

- 2 0 4  
.E03 

.203 
-203 

.204 

.E03 

.PO3 

.PO3 

.PO3 

.PO3 

.203 

.2n3 

LONG1 

RETAvOEG 

-.01 

-.oo 
.01 
.01 
-03 
.05 
.05 
.07 
.OR 
. O R  
.11 
.IO 
.04 

-.no 

T U D I N A L   S T A B I L I T V - A X I S  

ALPHA 9 DEG CL 

-3.94 
-1.77 

-2134 
.7877 

.26  1.0818 
2.35  1.3328 
4.42 1.5402 
6.45  1.7530 
8.52  1.9440 

12.54  2.3124 
10.53 2.1453 

14.5R 2.4681 

18.68 2.5781 
16.60 2.5236 

22.50 2.5082 
20.67 2.5302 

LONOITUDINAL  STABILITY-AXIS 

PETArFEG  ALPHA*DEG  CL 

-.oo 

- .oo  
- .oo 

.01 

.oo 

.02 

. 03  
- 0 4  
.05 
-05 

-1.75 
-3.94 -2443 

-8530 

2.37  1.4059 
-29 1.1437 

4.43  1.6273 
6.45  1.R402 

10.5R 2.9397 
8.50  2.0306 

12.62  2.4123 
14.66 2.5360 

.05 

. 05  
16.63  2.5834 
18.62  2.6718 

. I 1  20.61  2.6254 
-.os 22.61  2.5589 

CPH 

-.6370 
"5281 

-.6432 
-.hl21 
-.5667 
-.5197 
-.4601 
-.3826 

"2725 
-.3504 

-.7266 
"1621 
"1077 
-.os90 

AND LATERAL RODY 

CD CPM 

.2746 .6501 

.2700 -4961 

.2678 .4329 

.2692 .404R 

.2776 -3925 

.Pa54 .3769 

.2974 .3370 

.3116 .302R 

.3389 .25RO 

.3654 .21R7 

.3987 .IRIR 

.4402 .0659 

.5226 .0121 

.5958 -.lo36 

AND LATERAL RnnY- 

CD CPM 

,2322 .4953 
,2270 .2969 
.2279 .22R2 
.2279 -1814 
.2400 .llR5 
.2599 ,0571 
.PO45 "0034 
.3lOR -a0368 
,3410 "0625 
.3757 -.loo5 
.4069 "1685 
.4679 "2747 

.6150 "2944 
,5511 -.3782 

CRM 

.004R 
-.0008 

.0002 
-.0013 
"0043 
-.0065 
-.0081 
-.0102 
"0099 
-e0087 

-.0155 
"0166 

-e0037 
.011R 

-0013 
. 0010  
.0004 
,0003 

- .0004 
-.0019 
-.0037 
-.0034 
-.0038 
-.0043 
-.0030 
-.0030 
-.0088 
,0001 

CYM 

.0003 

.0002 

.0011 

.0010 
-0014 

-.a012 
. 0001  

-.0014 

-.0027 
-.0021 

-.0056 
-.0076 

-.0017 
.0102 

- A X I S  DATA 

CRM CYM 

.0070 .0005 
-0034 .0010 

. 0019  .0015 
- 0 0 4 8  .0011 

-.OOlT .0014 
-.0050 e0013 
-a0087 .0002 
-.0092 . O O O O  
-.0097 -.0027 
-.0090 -.0026 

-e0093 -.0031 
-.0020 -e0003 

-.0034 -.0003 
-0103 -0060 

- A X I S  DATA 

CRM  CYM 

-0072 e0005 
-0033 -0012 
- 0 0 4 0  ,0011 

-.0015 . 0 0 0 9  
.0007 .0037 

"0044 -.0001 
-.0074 -.0013 
- .0090 -.0014 

-.0086  -.0020 
-e0105 "0021 

-.0020 -.0004 

"0169 - . 0089  
.0166  .0090 

.no14 .0020 

TEST NUUPEQ 198 

CSF  L/D 

-e0117 3.56 
"0094 6.05 
- e 0 0 8 0  6.91 

-.0035 7.48 
-0006 7.62 
-0053 7.44 
.0021 7.30 
.0034 7.14 

-.0040 6.20 
~ 0 0 4 2  6.89 

-a0016 4.67 
.0045 5.45 

-.0031 4.18 

-.005n 7.31 

TEST NUMBER 198 

CSF L I D  

- . 0059  4.27 
"0076 6.52 
-.0097 7.56 
-.0099 7.78 
-.0094 7.8b 

-.0050 7.77 
-.0082 7.69 

-.0021 7.29 
-a0065 7.41 

- .0012 7.04 
-0128 6.42 
-0077 5.99 

-.0025 4.36 
-0043 4.95 

TEST NUMBER 198 

CSF  L/D 

-.0102 2.92 
-.0088 .78 

-.0091  4.04 
- . 0 0 9 0  4.95 
-.a088 5.55 
-.0123 6.14 
-e0066 6.54 
-e0054 6.89 

.0010 6.82 
-.0012  6.76 
-.0035  6.33 
-0009 5.86 

-.0115 4.21 
.003R 4.84 

TFST  NllURER 198 

CSF  L/D 

-.0092 1.05 
-.0100 3.76 
-.0100 5 .02  
-e0130 6.17 
-.0090 6.78 
-moo45 7.08 
-e0012 7.14 
"0034 7.21 

"0044 6.75 
"0023 7.07 

-.0239 5.60 
-e0159 6.35 

-.0051 4.76 
-.007n  4.16 

n/R 

-422 
-465 

.559 

.509 

,601 
.647 
-685 
.685 
-684 
-684 
,685 
-685 

-685 
-685 

H/R 

.422 
* 465 
-509 

-601 
.554 

a646 
,684 
.bas 
-685 

-684 
685 

-686 
-685 

e685 

H/B 

.&15 

.b57 

.501 
,547 
.594 
640 
-685 
.685 

.685 
,685 

.685 
,685 

,685 
.685 

W/P 

-415 
.458 
.502 
,549 
.596 
.642 
,684 
.684 
.685 
,683 

,685 
,685 

.684 
,684 



APPENDIX A 

RUN NI 

MACH 

-203 

-203 
-203 

-203 
- 2 0 3  

-203 
-203 

,203 
-203 

e203 
-203 

-203 
a203 

RUN NI 

MACH 

-203 
~ 2 0 3  
-203 
e203 
-203 
a203 
-203 
,203 
-203 

e203 
,203 

-203 
,203 

LONGITUDINAL  STARILITY-AXIS AND LATE 

RFTArnEG ALPHA.DEG CL CD 

.01  -3.R7 

.oo -1.75 
.3038  .1845 
.9565  ,1906 -. 00 .35  1.2730 a2029 

- .oo  
- . 0 0  4.43  1.1407 ,2394 

2.36  1.4970 ,2212 

.oo 

.01 
6.49  1.9514 -2648 
8.57  2.1538 -2922 

. 01  

.02 
10.59  2.3505  .3210 
12.61  2.5195  ,3571 

- 0 3  
.02 14.63 2.6559 .388R 

16.67 2.7390 .4279 
.OR 18.6R 2.7744 .4725 
. I 4  20.66 2.7333 -5537 

LONGITUDINAL  STABILITY-AXIS AND LATE 

RETA*DEG ALPHA.DEG CL cn 

.01 -3.89 
- 0 0  

.4594  .I768 

- .oo 
-1.72  1.0418 -1866 

- .oo 
.37  1.3723 -2004  

- . o o  
2.42  1.6034  .2211 
4.47  1.8251  .2455 

. 01  

.oo 6.54 2.0580 -2728 

.01 
8.61 2.2835  .3016 

.02 
10.60 2.4682 -3351 

- .oo  
12.63  2.6296 ,3746 
14.59  2.6473 -4106 

-.O2 16.71  2.7149  .4723 

. I 3  
18.68  2.8296 -5251 
20.75  2.7513  .6021 

-.nl 

RAL  RODY-AXIS  DATb 

CPU CRM 

,2257  .0065 

-.0874 . 0040  
.0120 .0034 

-.I375 -.0010 
-.1475 -.0025 
-.2399 -.0070 
-.2951 -.0087 
-.3277 -.0115 
-.3370 -.0127 
-.3534 “0109 

-.38RR -.0209 
-.36R9 -.0126 

-.39RO -.0117 

‘RAL RODY-AXIS OAT 

CPM CRu 

-.0727 moo99 
-.278O -0013 

-.4268 .0001 
-.3769 .0023 

-.4688 -a0034 
-.5146 -.0060 
-.5634 -e0087 
-.6055 -e0102 
-.6213 -.0104 
-.6769 .0051 
-.bR58 -0139 
-.6929 -0129 
-.6232 “0037 

CYM 

.000b 

.0011 
,0011 
.0010 
.0009 

- . 0008  
- .0005 

-.0016 
-.0019 
-.0023 

“0063 
-.0027 

-.0015 

A 

CYY 

.0007 

.0012 

. 0 0 1 2  

.0017 

.0017 

.0014 
,0004 
. o o o o  

- .0002 
.004O 
. 0050  
.0038 

-.0077 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RFTA.DEG ALPHAIDEG CL cn CPM CRu CYW 

-.01 
- .oo 
- .oo 
.01 
.01 
.02 
.03 
.Ob 
- 0 5  

.02 
- 0 6  

.03 

.15 

-3.86 
-1.68 

2.4R 
.37 

4.52 
6.61 

10.63 
8-61  

12.70 
14.71 
16.60 

20.67 
18-72 

1.1669 
.5708 

1.4544 
1.1057 
1.9280 
2.1652 
2.3707 
2.5579 
2.7259 

2.7568 
2.8440 

2.8980 
2.8368 

,1755 
.le69 
.PO62 
.2288 
,2570 
,2857 
.3187 
-3565 
,3952 

.4788 

.4318 

.5540 

.6231 

“3530 
-.S622 
-.654l 
-.7118 
-.7572 
-.EO35 
-.Rh75 
-.8881 
-.E950 
-.I3762 
-.R871 
-.E975 
-.a225 

.0053 

. 0020  

-a0027 
.o  022 

-.PO52 
-.0070 
-.PO82 
-.0114 
-.0100 
”0077 

. 0 1 5 5  

.0117 
-.0097 

.0013 

.0016 

.0014 

.0016 

.0017 

.0012 

- . 0008  
-0007 

.0004 

.0004  

.0090 

.0067 
-.0090 

LONGITUDINAL  STABILITY-AXIS AND LATERAL  RODY-AXIS DATA 

RETAeDEG  ALPHA~DEG  CL CD  CPM CRH CYM 

- . 0 1  
-.01 
.oo 
.01 
.02 
-03 
.Ob 
- 0 5  
.Oh 
-07 
-04 
- 0 6  

-3.83 
-1.70 

.41 
2.45 
4.51 
6 .58  

10.63 
8.64 

12.b9 
14.73 
16.72 
18.75 

1.1990 
.6254 

1 .SO53 
1.7509 

2.1974 
1.9781 

2.4099 
2.6017 
2.7613 
?.PRO2 
2.0229 
2.9299 

.I786 -.SO72 

.1920 “7132 

.2131 -.a097 
,2373 -.8715 
,2662 -.9172 
,2996 -.9612 
.3323 -a9981 
.3670 -1,0337 
. & I 4 2  -1.0137 
. ~ 6 9  -1.03n1 
.5114 -1.0202 
.5710 -1.014R 

.0049 

.OObfl 

. a034  
,0008 

-.0018 
-.0030 
-.0051 
- . 0 0 5 8  
-.0084 
-.0034 

, 0148  
.0132 

.0018 

.0021 

.0023 
- 0  026 
.0029 
.0029 
.0017 
.0023 
-0009 

-0091 
.0012 

-0075 

TEST NUV 

CSF 

-.0133 
- . O O Q 6  
-.0093 
-.0096 
-.0068 

-.0045 
- . 0 0 5 5  

-.DO48 
-.0034 
- .0014 
- .0005  
,0111 
.0024 

IUEQ 198 

L I D  

2 .0P 
5.07 

6.77 
6.27 

7.27 
7.37 

7.32 
7.37 

7.06 
6.83 
6.40 
5.87 
4.94 

TEST NUMBE 

CSF 

- . 0 1 0 1  
-.0135 
-.0137 
-.OX24 
-.0134 
-.0147 
-.0122 
-.0125 
-.0134 
-.0368 
-.OS32 
-.057R 
-.0497 

I R  198 

L I D  

2.60 
5.58 
6.85 

7.43 
7.25 

7.54 
7.57 
7.37 
7.02 
6.45 
5.75 
5.39 
4.57 

TEST NUMRER 198 

CSF  L/D 

-.Ol20  3.25 
-.0123 6.24 
- . 0 1 2 0  7.05 
“0126 7.46 
-.0137 7.50 
-no126 7.58 

-.o102 7.18 
-.0107 7.44 

-a0130 6.90 
-.0190 6.59 

-.OS89 5.23 
-.OS18 5.76 

-.Ob25 4.55 

TEST NUURER 198 

CSF  L/D 

-.0189  3.50 
- . 0143  6.24 

-.Ole5 7.3R 
- .O18R 7.06 

-.Dl97 7.43 
-.0197 7.33 
-.0160 7.25 
-.O182 7.09 
-.0166 6.67 
-so226 6-45 

-.Ob23 5.13 
-.OS89 5.52  

H/R 

.418 

.459 

.551 
,506 

,597 
.644 
.685 

.685 

.685 

.685 

.684 

.685 

.bas 

H/R 

,419 
,463 

.554 

.508 

.599 

.646 

,684 
.685 

.685 
,685 
.684 
,685 
,685 

H/B 

,421 
.464 

,555 
,508 

-601 

.685 
,684 

,684 
.685 
.684 
-685 
,685 

. ~ a  

H/B 

.422 

.464 

.555 
-510 

,602 
,649 

,685 
.685 

.685 

.685 
,684 
.685 
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PUN Ul 

MACH 

. P O 3  
-203 
. 2 0 3  
-203 
.203 
-203 
-204 

.204 

.PO3 

-203 
.204 
~ 2 0 4  

PUN  NI 

MACH 

.2n3 
-203 
.203 
.?03 
.203 
. 207  
-203 
-203 
.203 

.PO3 
,203 

.203 

LOb'GITLIDINAL  STA4ILITY-AXIS 

RFTAsnFG  ALPHAsOEG  CL 

- . 0 1  -3.79 
-.01 

.78R5 

.oo 
-1.67  1.3448 

.01 
.46  1.6581 

2.49  1.8939 
.01 
.02 

4.58  2.1206 
6-62 2.3297 

. 05  10.69  2.6739 
8.6?  2.5159 

.Oh 12.7n  2.8122 
- .oo  14.57 2,7105 

. 0 2  
16.72 2.8584 
18.72  2.9701 

.04 

.on 

LONG11 

RETAtOEG 

-10.00 
-9.99 
-10.00 
-10.01 
-10.02 
-10.03 
-1n.w 

-10.07 
-10.06 

-10 .09  
-1  0 . 1 1  
-10.23 

'UDTNAL S T A R I L I T Y - A X I S  

ALPHA~DEG CL 

-3.89 
-1.75  1.0194 

,5046 

2.40 1.6069 
-35 1.3683 

4.49 1.8338 
6.54  2.0396 

10.60  2.4437 
8.62 2.2655 

12.65 2.6065 

16.66 2.7299 
14.67 2.7551 

18.65 2.7239 

AND LATEPAL ROPY 

CD CPN 

.I961  -.9912 

.2156 -1.1473 

,2693 -1.3325 

.3447 -1.3716 
-3033 -1.3672 

.4303 -1.3467 
,3838 -1.3683 

.4708 -1.3244 

.5128 -1.2422 
,5662 -1.1976 
,6225 -1.1592 

.2*15 -1.2870 

AND L A T E R A L  4 n m  

CD CDM 

-1454 -.2940 
.I521 -.3549 

-1900 -.4576 
-1711 -.&I39 

.2145 -.4975 

.2430 -.SO57 

.2769 -.5944 

.3102 -.627.0 
-3408 -.65P5 
.3892 -.6538 
,4431 -.6120 
.4890 "5047 

- A X I S  Op7A 

t a u  

. 0 0 0 4  
-0034 

-.0006 
- . 0 0 1 8  
-.0035 
-.0059 
-.OOBR 

-.0071 
-.0087 

-0137 
-0213 

. 0 0 9 2  

CYN 

-0017 
.0012 

.0004 
-0006 

,0006 
, 0 0 1 1  

-0017 
.0003 

.0022 

.0121 

.0093 
-0091 

' -AXIS DATA 

CRU CYM 

.0031 -.0356 
-0273 -.0281 

-0369 -.0242 
-0366 - .0258 

,0382 -.0226 
-0376 -.0226 
.Ob00 -.0231 
.Ob16 "0230 
-0444 -.0220 
-0486 -.0230 
.0570 - .0228 
-0645 - .0215 

TEST NUURFR 198 

CSF L I D  

-.0156  4.02 
- .01&8 6.24 
-.0146 6.87 
- .0115 7.03 
-.0123 6.99 
-.0124 6.76 

-.0182 6.21 
-.0116 6.56 

-.O220 5.97 
-.0565 5.29 
-.OS85 5.05 
-.0610 4.77 

TEST VUMBE 

CSF 

-2633 
.222? 
-2094 
-2040 
-1989 

.PO19 

.I988 

.2012 
e1986 

-1832 
.I986 

.I989 

:R 198 

L/D  

3.47 
6.70 
8.00 
8.46 
8.55 
8.40 
8 .18  
7.88 
7.47 
7.08 
6.16 
5.57 

PUN NIIUREE( 1 I ?  LOPJGITUnINAL  STABILITY-AXIS AND LATERAL  SOOY-AXIS DATA TEST NUYRER 198 

MACH 

-203 
-203 
.207 
.203 
.203 
-203 
.203 
-203 
.203 
.203 
.203 
.203 

RETAenEG  ALPHA~PFG 

-4.99 
-5.00 

-3.90 
-1.72 

-5 .01 
-5.02  2.44 

.34 

-5.04 
-5 .05  

4.51 
6.56 

-5.07 
-5.06 

10.62 
8.63 

-5.09 
-5 .  08 12.67 

14.64 
-5.13 
-5.13 

16.69 
18.68 

CL 

.4519 
1.0530 
1.3748 
1.5915 
1.8155 
2.0410 

2.4717 
2.2709 

2.6539 
2.7727 
2.7460 
2.8159 

CD 

-1680 
.17RO 
,1933 
.2112 

-2616 
-2310 

-3264 
.2922 

.4009 

.3648 

.4606 
,5132 

CPU 

-. 1064 
-.2761 
-.3645 
-.40R7 

-.5001 
-.4544 

-.5791 
-.5413 

-.6116 
-.6032 

-.6345 
"6272 

car  CYY 

-0054 - . 0185  
.OlOl -.0130 
.0192 -.0118 
.0138 -.0112 
-0146 -.0104 
. 0155  -.0097 
-0147 -.0113 
-0176 -.0121 
.0191 -.0129 
.0189 -.0139 
.0337 -.a119 
-0306 -.0155 

L O N G I T l l O I U A L   S T A R I L I T Y - A X I S  AND LATERAL  ROPY-AXIS DATA 

PF7ArDFG ALPHA.DEG CL CD  CPM CRN CYM 

.02  -3.46  .bo42  .1760  -.Oh90 -0047 . 0 0 1 2  

.01 

.oo 
-.01 
-.01 -. 02  
-.02 
- .02 
-.02 
-.02 

-.Oh 
- .n2 

-1.72 

2.44 
.35 

4.47 
6.52 
8.61 
10.61 
12.68 
14.70 

18.77 
16.68 

1.0345 
1.3605 
1.6173 
1.R461 
2.0592 
2.2727 
2.4702 
2.6378 
2.7826 
2.8745 
2.8507 

.le67 -.2400 

.2201 -.3943 

.ZOO7 -.3366 

-2422 -.4377 
.2711 -.4806 
.3026 -.5268 
.3346 -.56AR 
.3723 -.5843 
. 4052  -.5690 
.4450 -.5593 
-5156 -.6476 

.0007 

.0021 
-.0013 
-.0037 
"0067 
-.DO89 
- . 0 1 1 b  
-.0109 
"0095 
-.0081 
.a079 

,0009 
, 0015  
.0017 
-0016 
-0016 
.0004 

-.0006 
. o o o o  

-.0017 
- . 0 0 1 8  
.0038 

CSF 

.I390 

.1117 

. I  Oh6 
-1004 

.0947 
-0981 

.0965 
,0986 
-0980 
-0976 

-0773 
-0771 

L/D 

5.91 
2.69 

7.11 
7.54 

7.80 
7.86 

7.77 
7.57 
1.21 
6.92 
5.96 
5.49 

TEST NUYRER 198 

CSF L I D  

-.OOP1 2.75 
-.0029 5.54 

-.0049 7.35 
-.0046 6.78 

-.0040 7.62 
"0075 7.60 
-.0046 7.51 
-.0040 7.38 
- . 0 0 5 2  7.08 
-.OOb6 6.87 
-.0126 6.46 
-.0440 5.53 

H/B 

-425 
,467 
,513 
.558 

.652 
-605 

,685 
.685 
.685 
,686 
.685 
.685 

H/B 

.463 
,420 

,508 
,553 

.647 
-600 

,685 
-685 
-685 
.684 
.685 
.685 

H/R 

-420 
.463 
.507 
.554 
-601 
.647 
-684 
-685 
.684 
-685 
-685 
,685 

H/B 

-462 
-418 

.506 

.553 

-645 
.599 

.685 
,685 
,685 
.684 
.685 
,685 
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DUN Nll 

MACH 

,204 
.PO3 
-203 
-203 
- 2 0 4  
-203 
-203 
,203 
-203 
-203 
, 2 0 3  
-203 

RUN Nm 

MACH 

.199 
~ 1 9 9  
,199 
.I98 
.19R 

199 
,199 

.199 
,199 

PUN NU 

MACH 

.200 

.200 

.200 

.I99 

.199 
-19R 
.19R 

-198 
-197 

LONRITUO1NAL  STARILITY-AXIS 

RFTAIDFG  ALPHA~DEG  CL 

5 .01  -3. I77 
5.00 

.4750 

5.00 .34  1.3420 
5.00 
5 .01  

2.41 1.5909 
4.49  1.8059 

5.01  6.53  2.0394 
5.0?  8.60  2.2624 
5.03  10.62  2.4561 
5.04  12.63  2.6420 
5.05  14.70  2.7968 
5.05 
5.15  18.66 2.8425 

16.68  2.8790 

-1.79 1.nosa 

LONGITUOINAL  STABIL ITY-AXIS  

RFTArDEG  ALPHArDEG CL 

.oo 1.05  1.5214 

.oo 

.oo 1.05 1.4956 
1.06  1.5111 

.oo 

.oo 
1.05  1.4813 
1.04 1.4725 

.oo 

.oo 
1.05  1.4753 

- .01 
1.04  1.4479 

-.01 
1.06  1.4495 
1.06  1.4520 

AND LATERAL  finny-AXIS OATA 

CO CPM CQM 

.I663 

.I762 

.I914 
- 2 1 0 4  
.2339 
2617 
.292O 

.367b 

.3291 

.bo47 

. 4443  

.487R 

-.0701 
-.2726 
-.3622 
-.4196 
- . 4h57  
-.5119 
-.5557 

-.611? 
-.5916 

-.61tl 
-.6061 
-.6173 

-.0022 
- . 0201  
-.0218 
-.0257 
-.0285 
-.0313 
-.0337 

"0356 
-.0367 

-.0300 
-.033h 

"0372 

AN0 LATERAL  ROOY-AXIS OATA 

co CPP CRu 

.1715 -.4333 .0046 

.I872 -.&OS2 ,0020 

.1747  -.4264 .0024 

,1979 "3799 -.0023 
.1935 - .3RR4 -.0017 

.2012  -.3736  -.0006 
, 2058  -.3584 - . 0 0 1 4  

,2084 "3577 - . 0004  
,2078 "3555 -so013 

LONGI7UDINAL  STABILITY-AXIS AND LATERAL  RFDY-PXIS OATA 

RETAIDEG ALPHA.DEG CL  CD CDP CRM 

- . 0 1  
- .01 
-.oo 

-.oo 
-.01 

-.oo 
-.oo 
-.oo 

-.no 

2.33 1.6469 ,1793 -.4751 .0014 
2.35 1.6523 ,1808 -.4771 .OO26 
2.35 1.6434 -1950 -.4453 - . 0018  

2.34 1.6182 -2089 -.bo92 -.0020 
2.35 1.6252 .PO39 - .4221 .0006 

2.33 1.5915 .e173 -.3R42 -.0016 
2.34 1.6098 -2117 -.3984 - .0015 

2.33 1.5986 -2178 -.3797 -.0011 
2.34 1.5927 ,2217 -.3851 -moo24 

LONGITUnINAL  STABILITY-AXIS AND LATERAL  RODY-AXIS DATA 

IETArDEG  ALPHA~OEG  CL CO CPU CR'J 

.oo 

.oo 4.47  1.8600  .2225  -.4855  -.0015 
4.46 1.8633  .2136 - .5143 -.DO02 

.oo 4.47  1.8439  .2303  -.4651 -.OW3 

.oo 

. 0 0  4.46 lee372 .2342 -.4513 -.0013 
4.43 1,8053 ,2117 -.4317 -.0038 

.oo 4.45 1.8070 .2440 -.420h - . 0 0 b 0  

.oo 4.48 1.R283 .2b68 -.4298 - . 0 0 3 6  

CYM 

.0141 
e0169 

,0127 
.0134 

.0129 
-0131 
,0131 
.0122 
- 0 1 2 9  
.0147 
.0164 
-0104 

CYH 

,0021 
. 0 0 2 0  
.0023 
a0024 
,0013 
- 0 0 1 4  
,0014 
.0011 
e0019 

TEST NUMRER 19R 

CSF  L/D 

-.I139  5.69 
-.1223  2.86 

"1036 7.51 
-.107R  7.01 

-.1105  7.79 

-.114R 7.46 
-.1188 7.19 
-.1238 6.91 
-.1293 6.48 
-.179? 5.83 

-.1om 7 - 7 2  

-.1139 7.75 

TEST W U R E R  198 

CSF  L/O 

.0079 8.87 
,0073 8.65 
.OOPS 7.99 

"0036 7.44 
"0034 7.66 

-.0091 7.33 
-.0136 7.03 
-.0152 6.98 
-.0143 6.97 

H/R 

.461 

.&i9 

.507 

.553 

.hOO 

.646 

.681 

.685 

.bR4 

.684 

.685 

.6R4 

W/R 

,019 
.0?4 
.074 
-123 
-171 
,225 
-321 
.422 
.523 

T E S T  NllMRER 198 

CYM CSF L /D  

.0017  .0061 9.19 
,0009 . 0104  9.14 

.01R 

-0011 ,0028 8-43 
.022 
.073 

.0017  -.0022  7.97 

.0020 "0043  7.75 -171 
.122 

~ 0 0 1 7  -.0096  7.60 
-0014 -.0110  7.32 

.223 
-321 

-0015 -.0123  7.34 
-0016 -.0130  7.18 

.420 
,552 

TEST NUMBER 198 

CYH  CSF L/D h10 

,0010 .Ob12 8.72 
-0016 -.0017 8-36 

,070 

.0017  -.OOR2 8.01 
.119 
-168 

.0015  -.0077  7.85 
, 0 0 0 9  -.0108  7.47 

.221 

.318 
moo12 - . 0140  7.41 
~0016 -.0126  7.41 

.blR 

.599 
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RUN NUMRER 119 

L O N G I T U n I N A L   S T A R I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

AFTArnEG  ALPHAIDFG  CL CD  CPM  CUM 

. 0 1  6.51  2.0599 ,2435 -.5399  "0013 

.01 

.01 
6.49 2.0411 .2547 -.5073 -a0018 
6.49 2.0344 ,2601 -.4945 "0043  

.01 6.49 2.0280 ,2655 "4779 -.0059 

.Ol 6.50 2.0210 .271A "4633 - . 0060  

.01 6.54 2.0458 .2734 -.4712 - .0055 

L D N G I T U D I N A L   S T A E I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

EETArDEB 

-.02 
-.01 

.Ol 

.oo 
- 0 3  
.os 
-06 
. O R  
.10 
. I  1 
.I1 
09 

ALPHArOEG 

-3.~6 
-1.73 

2.40 
.34 

4.47 
6.51 

10.59 
8.59 

12.03 
14.65 
16.b7 
18.73 

CL CD 

,4384 .la72 
.99~9 .195n 

1.3082 .z116 

1.9906 ,2816 
2.2098  OM 

1.5454 .2305 
1.7799 .2533 

2.3930 -3412 
2.5778 .37b7 
2.7229 ,4097 
2.7901 .4466 
2.8675 .4950 

CPW 

.0078 
-.I805 
-.2744 
-.3226 
-.3717 
-.4117 
-.452O 
-.*e96 
"5116 
-.4994 

-.4406 
-.4639 

CRM 

-.0174 

-.O241 
-e0266 

-e0285 
-.0267 

-so295 
-.0299 
"0317 
-e0271 
-.0161 

-.o2oe 

-.006e 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  

RETA.nEt  ALPHAeDEQ CL 

-.or 
-.01 
.oo 

-1.73  1.0073 
.37  1.3215 

.Ol 
e 0 3  

2.44 1.5643 

- 0 4  
4.44 1.7774 

.06 
6.51  2.0171 
8.57  2.2195 

-3.88 . 4443  

.07  10.61  2.4187 
e09  12.67 2.5980 
.10  14.67 2.7404 
.09 16.6~ 2.8047 
- 0 6  18.65 2.8771 

L O N Q I T U n I N A L   S T 4 E I L I T Y - A X I S  

R E T A . D E G  ALPH4.DEG  CL 

-.01 
-.01 

-3.89 ,4595 

.oo 
-1.71  1.0349 

.39  I .3594 
.01 
.02 

2.43 1.5916 
4.38 1.7990 

- 0 3  6.52  2.0417 

- 0 5  
8.62 2.2520 

-06 
10.64  2.4436 
12.66  2.6160 

- 0 7  14.70  2.7636 
- 0 5  16.68  2.8195 
. 0 2  18.66 2.~926 

.04 

CYM 

,0010 
-0013 
.0005 
.0002 
.OOO2 
,0000 

CYY 

-.0010 
-.0016 
-.0028 
"0034  
-.0032 
"0049 
"0062 

-.0076 
"0065 

-.0079 
"0055 
- .0009 

AND LATERAL RODY-AXIS DATA 

CD CPW CRY  CYM 

,1915 - a 2 0 1 2  -.0155 -.OOO2 
-1833 "0093 -.0171 -.0001 

~ 2 0 7 0  -.2929 -.0172 -.0012 
-2265 "3447 -.Ole4 -.0007 
,2514 "3909 -.0221 -.0014 
-2747 "4326 -.022b -.0021 
-3067 "4718 -.0216 -.0029 
-3351 -.5130 -.0217 - .0035 
-3734 "5350 "0244 -.0040 
-4059 "5196 -a0190 -.0047 
-4449 "4846 -.0078 -.OO26 
.a89 -.*553 .0018 .001e 

A N D  LATERAL  RODY-AXIS DATA 

CO CPU CRY CYY 

-1792 - a 0 2 4 4  "0036 .0010 

a2027 -.32PO -.0063 .0013 
.2220 -.3730  -.0109  .0009 

. I ~ R S  - . 2 ~ 7 7  -.0077 . O O ~ O  

, 2 4 4 ~  -.4170 -.0135 .0003 
.2719 -.45R4 -.0137 ,0002 
.3044 "4992 -.0141 -.0007 
-3339 "5362 "0146 -.0017 
-3739 - e 5 6 0 4  "0163 -.0017 

-4415 -.SO34 .0016 ,0024 
.bo49 -.53ez -.0114 -.002n 

.*e63 -.47~0 . O O M  .0070 

TEST NUP'RER 198 

CSF  L/D 

-.0022 8.46 
-.0062 8.01 
-.ooes 7.82 

-.01~9 7.4~ 

-.0111 7.64 
-.0130 7.44 

TFST NUMBER 198 

C 5 F   L / D  

-.Ill92 2.34 
-.0209 5.10 
-.O224 6.18 
- e 0 2 1 9  6.70 
-.0224 7.03 
-a0190 7.07 
-.0182 7.16 
"0162 7.01 
- .0141 6.84 
"0148 6.65 
-.0216 6.25 
-e0233 5.79 

TEST NUMBER 198 

CSF L I D  

- .020? 2.41 
-.0219 5.26 
-.0214 6.38 
-.0210 6.91 
-.0199 7.07 
-.O207 7.34 
-.0190 7.24 
-.Old0 7.22 
-.0152 6.96 
-.0147 6.75 
-.0206 6.30 
-.020e 5.89 

TEST NUMBER 198 

CSF  L/D 

-.0147 2.56 

-.0201  6.71 
-.0186 7.17 
-.0177 7.35 
-.0163 7.51 
-.0165 7.40 
-a0120 7.32 
-e0112 7.00 
-.0095 6.82 
-.0212 6.39 
"0247 5.95 

-.ole1 5.49 
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LONG1 

RFTAeFEG 

-.oo 
.oo  
.oo 

.oo 

.oo 

.01 

.01 

.02 

.02 

.02 

. 01  

.01 

TUOINAL  STARIL ITY-AXIS  AND LATERAL BODY 

ALPHAIDEG CL CD  CPM 

-3.85 .5019 ,1761 -.0hR6 
-1.71 1.0904 .1830 -.2756 

.35 1.3706 .2017 -a3591 
2.43 1.6250 .2208 -.413R 
4.49 1.8559 .2455 "4642 
6.54 2.0686 ,2744 -.5001 

10.60 2.4735 .3335 -.ST33 
8.56 2.2769 .3025 "5.376 

12.68 2.6418 -3776 "5923 
14i65 2.7855 .4100 "5759 
16.65 2.8340 .4460 "5317 
18.68 2.9110 .4944 "4903 

- A X I S  DATA 

CRY  CYY 

-0048 e0011 
,0097 -0014 
. 0067  .0011 
-0063 . O O 2 O  
, 0040  -0017 

- s o 0 0 8  e0004  
-.OD08 .0002 

-.0011 -.0008 
-.0043 - . O O O 2  

-0126 -0034 
,0085 .ooze 

-.no00 .0012 

TEST NUMBER 198 

CSF L I D  

-.0085 2.85 
-.0092 5.93 
-.0115 6.79 
-.0119 7.36 
"0097 7.56 
-.0118 7.54 

-.oon6 7.42 
"0097 7.S3 

-.0000 7.00 
-.0082 6.79 
-.0179 6.36 
-.ole1 5.89 

RUN  NU 

MACH 

LONGITUDINAL  STABIL ITY-AXIS  

RETAIDEG  ALPHAtDEG CL 

.oo -3. PS .4982 

.oo -1.69 1.0940 
-.oo -41 1.3928 
-.oo 
-.oo 

2.41  1.6249 
4.47  1.8549 

.OO 6.53  2.0779 

.01 

.01 8.61  2.2954 
10.60  2.4772 

.02 

.02 
12.68 2.6540 

-.oo 
14.67  2.7869 
16.68  2.8360 

-.01 18.64 2.9201 

AND LATERAL  RODY-AXIS DATA 

CD CPY CRM CYM 

.1773 -.0688 .0057 .0006 

.2227 - . *EO0 . . 0 0 5 9  .0004 

.go33 "3713 .0085 .0004 

-2471 -e4695 -0046 e0007 
.275S -.SO94 -0027 .0004 
- 3 0 4 9  "5459 moo11 -.0004 
,3370 -.ST81 - e 0 0 0 3  -.0007 
-3766 "5937 "0043 -.0010 
-4114 -a5752 - e 0 0 0 7  -a0018 
e4500  -a5341 .0106 e 0 0 1 5  
.4927 " 5 0 6 9  .0124 .0016 

-1853 -.2843 -0099 .do02 

TEST NUMBER 190 

CSF  L/D 

-.0045 5.90 
-.0091  2.81 

-e0083 6.85 
"0063 7.30 

-.0081  7.54 
- . 0003  7.51 

- . 0 0 6 0  7.35 
-.0084 7.53 

"0064 7.05 
-e0058 6.77 
"0139 6.30 
-.0150 5.93 

RUN NU 

PACH 

- 2 0 4  
,204 
,204 

-204 
,203 

e 2 0 3  
-204 
e203 
-203 

-203 
e 2 0 3  

-203 

L O N Q I T U D I N A L   S T A O I L I T Y - A X I S  

RETA.rDEQ ALPHAsDEG  CL 

.oo 

.oo 
-3.84 .5056 
-1.58  1.1045 

-.oo -42 1.3984 

-.oo 
-.oo 

4.49 1.8541 
2.42 1.6317 

-.oo 6.53  2.0766 
-.oo 

.oo  10.61  2.4770 
8.56 2.2888 

.01 12.64 2.6482 

-.01 
.Ol 14.65  2.7869 

"03 
16.68  2.8367 
18.70  2.9014 

AND LATERAL  RODY-AXIS DATA 

CD CPP CRY CYY 

e1776 "0694 e0085 a 0 0 0 2  
-1883 -.E880 ,0096 - .0003 
-2045 -e3706 a0091 - e 0 0 0 3  

.2500 -e4692 -0048 -.0004 
-2240 "4253 ,0066 -.0006 

,2772 "5105 ,0029 -.0004 
-3063 -e5475 .0018 -.0008 
-3393 -.5812 ,0012 -.0011 
,3789 -e5976 -a0017 "0013 
-4134 -.5795 - 0 0 0 3  -.0025 
,4530 -.5351 ,0108 -.0008 
.5024 - .SO59 .0178 .0024 

TEST NUYRER 198 

CSF L I D  

-.0074 2.85 
-.0081 5.86 
-.0087 6.84 
"0037 7.28 
-.0032 7.42 
-.0077 7.49 
- .0093 7.47 
-.0073 7.30 
-.0085 6.99 
-.0081 6.74 
-.0132 6.26 
-.0172 5.77 

e685 
,687 

RUN NL 

MACH 

~ 2 0 3  
,203 
-203 
-203 
-203 

,203 
-203 

-203 
,203 

-203 
-203 

-203 

LDNQITUDXNAL  STABILITY-AXIS 

RE7A.DEG  ALPHA-DEG  CL 

.02 -3.86 ,4481 

.Ol -1.74 1.0182 

.oo  .34 1.3399 

-.02 
-.01 

4.46  1.8080 
2.39  1.5812 

-.03 
-.03 

6.52 2.0320 -. 04 
8.59 2.2429 

-.04 
10.58  2.4317 

-.os 
12.66  2.6134 

-.05 
14.68  2.7665 

-.05 
16.70 2 . ~ ~ 1 3  
18.73 2.9n16 

AND LATERAL  BDDY-AXIS DATA 

CD CPM CRW 

.1880 -.0070 -0262 

.1996 -.PO77 e0325  

.2148 "3045 ,0303 

2 5 9 6  -.4037 e0262 
.2362 -.3551 -0278 

-3161 "4840 e0217 
.2859 "4447 -0246 

.3470 "5233 ,0219 
,3867 "5429 -0186 
.4205 -.5329 -0169 
.4650 -.5109 -0163 
.5114 -a4877 ,0160 

TEST NUME 

CYW CSF 

.0021 .0018 
-0033 ,0010 
,0049 - .0044 
-0053 -.0010 
,0061 -.0031 
,0058 -.0052 
e 0 0 4 6  - e 0 0 2 9  
.0052 "0037 
.0040 .0001 

-0023 -.0047 
-0028 -.SO09 

,0026 -.0054 

3ER 198 

L I D  

2.38 
5.10 
6.24 

6.96 
6.69 

7.11 
7.10 
7.01 
6.76 
6.58 
6.20 
5.83 

H/B 

.419 
,461 
,507 
,552 
.599 
-645 
-685 
-685 
-685 
-685 
-685 
-685 
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L n N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  ROOY-AXIS DATA 

RETA*nEQ ALPHArOEG  CL CD  CPM  CRM 

.02 

.01 
-.oo 
-.Ol 
- .02 
- . 0 3  
-.04 
-.04 
-.04 
-.os 
- .05 
-.os 

-3 .86  
-1.72 

2 .42  
.35  

4.45 
6 .52  

10.66 
8 .63  

14.68 
16.70 

12.60 

18.76 

1.0253 
,4569 

1 . X 7 9  
1.5956 

2.0443 
2.2659 
2.4438 
2.6233 
2.7780 
2.9003 
2.9936 

1 . ~ 2 1 1  

.la19 - .03n2 . o m 3  

. 2 2 ~ 2  -.3826 . 0 1 m  

.1931 -.E245 -0231 
,2092 "3263 .0208 

.2517 -a4315  - 0 1 8 1  
-2793 "4701 .0152 
,3090 - .S107 -0128 

.3819 -.5641 -0066 

.3439 -.5437 ,0095 

.4143 - e 5 5 4 4  .OOT9 

.4538 -.5339 .0080 

.5055 -a5081 -0070 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

nFTA.I)EG ALPHAIDEG CL CD  CPM  CRM 

- .05 -3.88 
-.06 

-4655 .1794  -.0360  .0102 
-1.72  1.0346 .1885 - .2386  -0151 

- . 07  .35 1.3458 -2046  "3390 - 0 1 3 1  
2.41  1.6167  -2216  "3982  .0116 

-.09 
- .09 
"10 

- . n n  
4.51 1 . ~ 3 0 0  .2470 - . a 9 9  .eon 
6.50 2 .0465 ,2735 - . 4 7 ~ 0  ,0068 
8 .57  2.2487 - 3 0 6 4  -.5136 -0056 

CYW 

.0012 

.0020 
e0025 
- 0 0 3 3  
.0038 
.a033 
.0022 
-0014 
. O O O 2  
.0011 
-0019 
.0002 

CYW 

-0014 
-0015 
,0011 
-0016 
-0016 
-0013 
.0008 

-.lo 
- .09 

10;62  2 .4533 ;3368 -;5541 .0047  .0007 

- . 0 3  
12.68  2 .6376  ,3769  i .5775 -.OOlZ "0016 

-.04 16.70  2.8899 .4500 - .5522 - 0 0 3 7  - . 0 0 0 3  
" 0 3  18.70 2.9409  .5017  -.Sa99  -0031  -e0016 

-~ 

14.70  2 .7090  ,6127  - .5652  .0025 .0014 

L O N G I T U O I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RFlA.DEG  ALPHArDEG  CL CD  CPM  CRM 

- .oo  
-.oo 

-.oo 
. o o  

-.oo 
. o o  
. o o  
. o o  
.Ob 

.08 -1916 -2441 - . lo34  .0029 
-07  .1n33 .z446 -.1084 ,0020 
. 0 1  m1256 -2462 -.1290 e 0 0 1 4  
- 0 4  . l o r 3  .2451 -.1425 .0024 
- 0 3  ,0972 .2432 -.1512 .0017 
.02 -0958 ,2433 -.1598 .0022 
.Ol .on65 .2417 - . IMIO .OOIO 
. 01  .0883 .2427 - . I660  . 0015  
.oo  e 0 8 3 0  -2412 -.1635 ,0008 

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATERAL  ROOY-AXIS  D4TA 

RFTArDEG  ALPWArDFG  CL CD  CPM  CRM 

.oo  

. o o  - .oo -0239  -2774 - .0784 .0017 

. o o  "06 - . 0 3 8 R  .2737 - . l o 3 2  .0016 

. o n  -0207  -2780  -.0660  -0022 

CYW 

.0008 

.001D 

.0018 
e0024 
.OB22 
,0019 
-0019 
-0019 
-0016 

CYY 

.0004  
,0006 
, 0 0 0 3  

TEST HUMBER 198 

CSF L I D  

.0005 2.51 
- .0024 5.31 
- .0043 6.44 
- .0050 6.99 
-.0037 7.23 
-.0061 7 .32  
-.0041 , 7.33 
- a 0 0 3 0  7.11 

-e0053  6.71 
- .0106 6.39 
- .0086 5 .92  

-.on15  6.87 

TEST NUMBER 198 

CSF L/D 

- .0082  2.59 
-.0057 5.49 
- .0063 6.58 

-.0057 7.39 
- .0039 7.29 

- .0059 7.48 
- .0066 7.34 
-a0063 7.29 
- s o 0 5 4  7.00 
- .0115 6.76 
- .0112 6 .42  
- .0237 5 .86  

TEST UUMBER 198 

CSF L I D  

.0080 .79 

.0001 
- .0023 

.75 

- .0059 
-51 

- .0089 
.44 

- .0095 
- 4 0  

-.0117 
.39 

-.0145 
36 

- .0131 
-36  
.34 

TEST NLWRER 198 

CSF  L/D 

,0147 - 0 7  
,0096 -09  
, 0 0 4 1  -.14 

-so025 -.26 
"0044  - .29 
- .0098 -.34 
- . 0077  - .29 
"0129 -.30 
-moo98 -.31 

H/B 

-419 
.462 
.507 
.553 
.598 
-645 
-685 
,685 
,685 
-685 
-685 
-684 

H/B 

-410 
.462 
-507 
.552 
.600 
-644 
-605 
-685 
,685 
-684 
.684 
-685 

H/B 

-019 
-024 
,073 
.122 
-172 
,225 
-322 
.422 
-522 

H/B 

,019 
.024 
-074 
-123 
-172 
-225 
,322 
.422 
-525 
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RUN NL 

MACH 

-166 
-166 
,166 
.166 
-166 
-166 

166 
,166 

-166 
-166 
-166 

-166 
166 

-166 

PUN Nl1 

MACH 

-204 

-204 
-204 

,204 
-205 
,205 
-204 
-205 
.205 
-205 
-205 
.PO5 

LONGITUOINAL 5TAB1 

RFTArDEG  ALPHAvDEG 

.Ol 

. o o  
-3.82 
-1.71 

.oo 
-.00 

.39 
2.46 
4.48 

-.01 
-.01 

6.55 
8.61 

- . 0 1  
.oo  

10.62 
12.66 

. 0 1  

.oo 
14.70 
16.71 

.oo 18.68 

.01 
- 0 4  

20.64 
22.63 

-.n1 

[ L I T Y - A X I S  

CL 

1.1723 
.6822 

1.5255 
1.7630 

2.1419 
1.9511 

2.3053 
2.4666 
2.6123 
2.7128 

2.R283 
2.7938 

2.7325 
2.6993 

LONGITUDINAL  STABILITY-AXIS 

RFTA.DEG  ALPHAtOEG  CL 

.oo 

-.oo 
.oo 

-.oo 
-.oo 

.oo  

.oo  

.01 

.01 

.Ol 

- 3 . w  
-1.6R 

.42 

4.50 
2.45 

8.58 
6.56 

10.63 
12.67 
14.68 

1.1677 
.6414 

1.5256 
1.7464 

2.1295 
1.9446 

2.3014 
2.4736 
2.6344 
2.7459 

. 0 1  16.69 2.8475 

.01  
-07 20.67 2 . r 4 2 8  

18.71 2.9083 

.05 92.65 2.6384 

L O N G I T U D I N A L   S T A R I L I T V - A X I S  

RFTA.DEG  ALPHAsDEG  CL 

.Ol -3.RO .7461 

.01  -1.61  1.2385 

.01 

.oo 
- 4 2  1.5254 

2.43 1.7251 

.01 

.02 4.53 1.9356 
6.53  2.1230 

- 0 3  
- 0 3  

8.55 2.2996 
10.71  2.4763 

-03 12.6A  2.5932 
.02 
.oo 

14.69  2.6301 
16.63  2.6301 

. 0 1  18.67  2.7406 

LDNQITUDINAL  STABILITY-AXIS 

RFTArnEG ALPHAsDEG  CL 

-.01 
-.01 

-3.M ,6142 

.oo  
-1.63  1.2877 

.01 
- 4 3  1.5790 

2.48 1.7954 

.02 

.01 4.53 1.9960 
6.57  2.1860 

.03 8.65 2.3RO1 

04 
e 0 3  10.62  2.5507 

12.66  2.15750 
- 0 3  14.66  2.661R 

- 0 5  18.65 2.8115 
16.68 2.7288 .04 

AND LATERAL Rnfu 

CD CPM 

,1709 -.49R6 

e2092 -.6520 
.1823  -.6155 

-2307 -.619R 
-2559 -.5799 
,2823 -.5315 
.3096 -.4813 

-3697 -.3684 
-3370 -.4200 

.39RO -.2944 
-4307 -.2107 
.48Ol -.1164 
- 5 3 0 1  -.0464 
,5918 .0384 

AND LATERAL RDDY 

CD  CPM 

.I745 -.4918 

.le51  -.6817 

.E296  -.6244 

.2075  -.6516 

.e541 -.5941 

.E830 -.5365 
,3099 -.4854 
.3361 -.4278 

.4016 -.E978 

.3722 -.369b 

.4341 -.2249 

.4752 -.I408 

.5300 -.0486 

.5984 . 0412  

AND LATERAL RODY- 

CD CPM 

.1744 -.538R 
,1871 -.6409 
,2085 -.6519 
.2313 -.6277 

.2815  -.5369 
,2549 -.5R00 

.3078 -.4R53 

.36AJ -.3b51 
,3359 -.4186 

.3947 -.3002 

.4976 -.2252 

.4496  -.28Al 

'-AXIS  DATA 

CQM CYM 

-.0032 -0018 

-e0061 ,0009 
-no031 ,0023 

-e0097 -0007 
-.0080 .0011 
-a0083 - 0 0 0 4  
-e0097 -.0007 
- .0105 -a0016 

-e0083 -e0023 
-e0096 -.0021 

-e0043  -.OOO2 

-.0050 -.0008 
-.0105 -e0079 

-a0158 -e0082 

- A X I S  DATA 

CRM CYM 

-.0079 .0019 
-a0090 ,0013 

-.0097 -0008 
-mol01 -0009 

-.0101 ,0006 
-.0134 -.0010 
"0144 -a0016 
"0135 -.0019 

-.DO98 -a0027 
-.OlOl -a0009 

-.0080 -e0007 
-e0031 -.0001 
"0022 "0026 
-0066 -0032 

- A X I S  DATA 

CRY CYM 

-no107 -0013 

-moo92 -0012 
-e0077 e0014 

"0099 .0006 

-.Ol28 - s o 0 0 4  
"0112 - 0 0 0 3  

-.0138 -.0011 
"0119 -.0001 
-.0110 ,0001 
-so039 -0032 

.0065 ,0029 

. 0 1 0 0  -0060 

AND LATERAL  EDDY-AXIS DATA 

CD CPM  CRU  CYM 

-1558 "4983 .0041 .0010 
m1781 "6633 -.0010 - 0 0 0 2  
.2018 -.6732 - a 0 0 3 0  - . O O O O  
-2230 -.d408 -.0027 ,0006 

-2785 "5485 -.0086 - .0008 
-2488 -.6034 -a0024  a0014 

-3075 -.6965 -.0087 -.0009 
.3365 "4434 - .0083 -.0013 

-3924 -.3209 .0050 . 0050  

-4895 -.e237 . 0085  ,0033 
,4363 -.2711 , 0 0 7 5  .0046 

.woe. -.3n61 -.on44 ,0017 

TEST NUMRER 198 

CSF L I D  

-.0210  3.99 
-.0163 6.43 
- . 0 1 3 1  7.29 
-.016R 7.64 

"0115 7.59 
-.0120 7.63 

-e0123 7.45 
-.0111 7.32 
-a0112 7.07 
-a0132 6.82 

"0136 5.89 
"0165 6.49 

-.0198 5.15 
-a0223 4.56 

TEST NUMBER 198 

CSF L I D  

-.0220  3.68 
"0174 6.31 
- .0155 7.35 
-.0118 7.61 
- . 0 1 0 3  7.65 
-.0090 7.53 
-.0108 7.43 
-.0109 7.36 

-.0118 6.84 
-e0128 7.08 

-.0132 6.56 
-mol26 6.12 
"0199 5.18 
-e0171 4.41 

TEST NUMBER 198 

CSF  L/D 

-e0171 4.28 
"0136 6.62 
"0149 7.32 
-e0109 7.46 

-.a112 7.54 
-.0108 7.59 

-e0136 7.37 
-.O215 7.04 
-so377 6.66 

-.OS09 5.51 
-.OS29 5.85 

-.o109  7.47 

TEST NUMRER 198 

CSF  L /D  

"0067  3.94 

-.OO42 7.82 
-.0060 8.05 

"0055 7.85 
-.00A4 8.02 

-.0064 7.74 

-.0194 7.82 
-a0075 7.58 

-e0395 6.78 

-.0463 5.74 
-.0419  6.25 

-.oosn 7.23 

H/B 

-424 
-469 

-561 
-515 

-607  

-685 
-654 

-685 
-684 
-684 
-685 
.685 
,684 
-685 

H/8 

-421 
-465 
-508 
,553 

-645 
.599 

e685 
,684 
,685 
-685 

,685 
-685 

H/R 

-423 
-464 
,508 
.553 

,644 
,598 

-685 

-685 
-685 

,685 

,685 
e685 

56 



APPENDIX A 

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATERAL RODY 

R F T L I ~ E G   A L P H A ~ ~ F G  CL CD  CPM 

- . 0 1   - 3 . 9 1  
- .01   -1 .79  
-.n1 .32 
- . O O  

. o o  
2 . 3 ~  
4.45 

. 0 1   6 . 5 1  
-03 
. 0 4  10 .67  

n.56 

- 0 5   1 2 . 6 1  
- 0 6   1 4 . 6 6  
-03 
.Ol 

16.69 
10 .70  

. ~ .  

,3422 - 2 7 2 6  

1 . 1 7 0 6  - 2 7 7 4  
.8586 .E703  

1 . 4 1 9 7  - 2 8 2 6  
1 . 6 4 2 1  - 2 9 3 2  
1.A637 - 3 0 5 9  
2 . 0 5 9 4  -322.9 

2.4450 . 3 6 6 9  
2 .P642  .3410 

2 . 5 6 4 8  - 3 9 4 7  
P i 6 2 1 1  
2 . 7 3 9 3  

.h0S3 

. 4 7 6 5  
- 4 1 4 2  
,3841 
.3665 
,3526 
.3354 
. 2 9 0 0  
. 2 4 3 6  
. 2 3 0 0  
, 1 9 9 7  
, 1 7 5 2  

-AXIS D I T 4  

CRM CYH 

. 0 0 3 2  . D O 1 1  

- . 0030  - 0 0 1 4  
.0016 . 0 0 1 5  

-.0056 .0015 
- e 0 0 4 1  a 0 0 2 1  
- e 0 0 4 7  ~ 0 0 1 8  
- .0072  ~ 0 0 1 1  
- . 0 0 6 0  .OOZl 
- . a 0 6 9  - 0 0 0 7  
- .0055 - a 0 0 0 9  

.0000  
aOOR9 

L O N G I T U n I N A L   S T A B I L I T Y - A X I S  AND LATEUAL  ROnY-AXIS DATA 

RFTArDEG  ALPHAvDEG  CL CD  CPM CPIl 

-.oo +.en . 4 1 5 1   . 2 2 9 7  - 4 3 0 3  . 0 0 0 6  
-.oo - 1 . 7 2  
"00  -33 1 . 2 6 0 2   - 2 3 4 7   - 2 0 6 0  - . 0 0 3 6  

. 9 3 7 0   . 2 2 0 0   . 2 e 4 2  -.OOIA 

.oo  2 . 4 1   1 . 5 1 5 9   . e 4 3 6   - 1 6 6 9  -.0024 

. 0 1  4.45 1 . 7 3 0 0   - 1 1 0 9  -a0039 
- 0 1  6 . 4 0   1 . 9 5 4 2   . e 0 0 7   . O S 4 0  - .0040 

. ~. 

. 0 0 4 1  
- 0 0 5 3  

CYM 

.0015 
,0010 
. 0 0 1 0  
- 0 0 2 9  
. 0 0 2 5  
.0006 . .  .~ 

. 0 2  0 . 5 7  2 . 1 7 2 2  . 3 0 8 1  - 0 0 7 2  -.OOLR - . 0 0 0 2  

.03 10 .64  2 . 3 6 9 5  .3302 "0433 - . 0 0 7 9  - . 0 0 0 3  
-03 12.64 2 . 5 4 3 2  , 3 7 1 2  - . 0 6 7 6  " 0 0 5 9  .0008 

. 0 2  16.64 2 . 6 0 7 6  . 4 3 7 3  " 1 4 5 9  . O D 3 3  .0011 

.01 1 8 . 7 0  2 . 7 6 4 1  . 5 0 1 1  " 2 4 9 9  - 0 1 1 6  .0037 

.~ 

. 04  1 4 . 6 8   2 . 6 5 2 2  .4000  - e 0 7 2 0   - . 0 0 5 7  - . 0 0 0 9  

TEST NlluRER 1 9 0  

C S F   L / n  

" 0 0 7 3   1 . 2 5  
-.0054 3 .10  
" 0 1 3 7  4 .25  
-.014R 5 . 0 2  
-.0125 5 .60  
- .0110  6 .09  
-.0134 6.38 
-.0141 6.64 
- .0147  6 .66  
- . 0 1 5 1  6.50 
" 0 1 9 3  6 .13  
- . 0 1 6 6  5.85 

TEST NUMBER 1 9 8  

CSF L I D  

- . O O R U  1 . 0 1  

- . 0 0 9 9  5.40 
- . 0 1 1 0   4 . 1 0  

-.0103 6 .22  
-.0103 6 .73  
-.0000 6 .96  
- . 0 1 0 5  7 .05  

-.0141 6 . 0 5  

" 0 2 5 4  6 . 1 5  
-.Ill50 6 . 6 3  

-.Ob09 5 .52  

- . 0 1 1 0   7 . 0 1  

RUN  MllUUER 1 3 7   L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS D I T 4  TEST NUMBER 1 9 0  

PACH 

. 2 0 5  
- 2 0 4  
- 2 0 5  
- 2 0 5  
- 2 0 4  
m204 

- 2 0 5  
. 2 0 5  

- 2 0 5  
- 2 0 5  
- 2 0 5  
- 2 0 4  

RETAtDER  ALPHArnEG 

- .01 
-.01 

- 3 . 0 9  

.oo  
- 1 . 7 1  

.Ol 
- 3 0  

2 . 4 3  
.01  
.02 

4.50 

-03 
6  -55 

.Ob 
8 .62  

.os 
1 0 . 6 0  
12.6R 

-06 14 .67  
0 4  

- 0 4  
1 6 . 6 9  
1 e . m  

CL 

.so50 
1.0360 
1.3655 
1 . 6 0 2 0  

2 . 0 6 0 5  
1 . 0 4 0 9  

2 . 4 6 4 7  
2 . 7 7 3 6  

2 . 6 4 1 2  

2 .7A59  
2 . 0 9 4 5  

2 . 7 3 0 0  

CD 

- 1 0 3 5  
- 1 9 0 6  
, 2 0 9 4  
- 2 2 9 9  
- 2 5 3 6  
,2823 

. 3 4 3 7  
- 3 1 3 3  

- 3 8 1 3  
- 4 1 3 6  
- 4 5 1 4  
. 4 9 2 0  

CPM 

, 1 7 0 6  

-.096R 
.OOOQ 

- . I 5 1 9  

-.2430 

- . 3 2 0 1  
- . 3 5 1 1  
" 3 4 0 2  
" 3 3 3 2  
-.32'17 

- .20on  

- .?en6  

CUM 

. 0 0 1 9  
- .0011 
- . 0 0 3 9  
" 0 0 3 9  
- . 0 0 5 7  
- . 0 0 6 7  
- .a000 
" 0 0 9 3  
- . 0 0 6 0  
" 0 0 7 5  

.0040  

. 0 0 7 2  

CYM 

- 0 0 0 7  
- . 0 0 0 0  

.0004 

.0006 
- 0 0 0 4  

- . 0 0 0 9  
.OOOI 

-.0012 
.0005 

-.0021 
.0029 
.0047 

CSF  L/D 

- . 0 0 5 1  2 . 7 6  
- . 0 0 2 6  5.44 
- . 0 0 0 1  6 . 5 2  

-.0056 7 .26  
-.OD78 7 .30  
- . 0 0 5 2  7 . 2 6  
- .0054 7 .17  
-.0001 6 .93  
- . 0 0 7 6  6 .62  
-.0166 6.17 
- . 0 1 6 0  5 .87  

1 . 0 0 5 0  6 .97  

RUN  NIIqRET) 1 3 9  L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  BODY-AXIS DATA TEST NUMBER 1 9 0  

MACH QtKPA  (PSF)  AETAvnEG  LLPHAIDFG  CL CD  CPM  CRM CYM CSF L I D  

- . 0 1  
- .oo  

.OO 

. o o  

. 0 1  

.02 
-03 
.Ob 
- 0 4  

- 0 7  
.OB 

.n5 

- 3 . 0 2  
- 1 . 6 7  

2 . 4 6  
4.50 
6 . 5 4  

1 0 . 6 1  
0 .61  

1 2 . 7 1  
1 4 . 7 1  
1 6 . 7 4  
1 8 . 7 7  

.3n 
1 .1460  

a 6 1 0 9  

I . 4 6 3 3  
1 .7040  

2 .1474  
1  9 3 4 0  

2 . 3 7 3 6  
2 . 5 5 6 1  
2 . 7 4 0 0  
2 . 0 4 6 3  
2 . 9 7 7 0  
3.0411 

. I 7 5 7  - . 1 2 0 2  

. I 0 6 3  - a 2 0 6 0  

. 2 0 0 1  -.?.I345 

. 2 5 7 9  -.4031 

. 2 3 1 1  - . 4 3 4 2  

. 2 9 1 6  - . 5 2 4 l  

. 3 2 1 2  " 5 7 3 5  

. 3 5 9 0  "6144 

. 3 9 6 3  -a6300  
- 4 3 2 4  - e 6 2 0 6  
, 4 7 4 6  -.6l6O 
- 5 2 2 1  -.bo43 

- . 0 0 1 1  
. 0 0 0 6  

-.0032 
- . 0 0 3 7  
-.OO57 
" 0 0 7 3  
- . 0 1 0 2  
- . 0 1 1 1  
- .0004 
- . 0 1 0 2  
- .0104 
- . 0 1 0 4  

. 0 0 1 2  
- 0 0 0 3  
.O003 
. 0 0 0 9  
, 0 0 0 7  
. 0 0 0 1  

- .0012  
- . 0 0 1 2  

- .clot0 
. 0 0 0 6  

- .0012 
" 0 0 1 7  

- . 0 0 9 9  3 .52  
- . 0 0 2 9  6 . 1 5  
- .0041 7 . 0 3  
- . 0 0 6 6  7 .37  
- .0084 7.50 
- . 0 0 7 3  7 .36  
- .0042 7 . 3 9  
- .0050 7 . 1 2  
- . 0 0 9 9  6 . 9 1  
- .0076  6 . 5 0  
- .0100  6 . 2 7  
- a 0 1 0 5  5.03 

H/R 

- 4 1 4  
.455  
- 5 0 1  
-546 
. 5 9 3  
. 6 3 9  
. 6 8 5  
- 6 8 5  

-685 
-685 

.be5 
-685 

M/B 

.*15 

. 4 5 7  
-502 
.548 
. 5 9 4  
, 6 4 0  
,684 
.605 
- 6 0 5  
. 6 0 5  
, 6 8 5  
, 6 0 5  

H/R 

. 4 1 8  
e 4 6 2  
-506 
- 5 5 2  
. 5 9 0  
- 6 4 4  

- 6 0 5  
, 6 0 5  

604 
.605 
e 6 8 4  
-684 
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L n N G I T U D I N A L   S T A B I L I T Y - A X I S  

RETI-DEG  ALPHArDEG CL 

- . 0 1   - 3 . 8 1  
- . 0 1  

.?SO9 

.oo  
- 1 . 6 7   1 . 2 6 4 9  

.Ol 
- 4 1  1 .5954 

.01 
2 .46   1 .A172  
4.52 2 .0364  . 0 2  6 . 6 3  2.7748 

- 0 4  
8 .61   2 .4660  

.05 
1 0 . 6 6   2 . 6 5 4 0  
12.70 2 . 8 3 7 6  

- 0 6   1 4 . 7 3   2 . 9 4 4 7  
1 6 . 7 7  3.0728 

- 1 4  1 8 . 6 3  3.1084 

. 03  

.on 

L D N Q I T U D I N A L   S T A B I L I T Y - A X I S  

RETAIDEG  ALPHAvDEG CL 

-.01 -3.77 
-.01 

- 8 7 6 1  

-.oo 
- 1 . 6 4   1 . 3 6 6 1  

.4P 1 . 6 6 9 4  
.01 
.02 

2 . 5 1   1 . 9 1 4 7  
4 .56  2.1444 

0 3  6 . 6 3  2.3534 
- 0 4  8 . 6 1  2.5482 
.os 
.07 12.73 2 . 9 0 6 9  

1 0 . 6 9  2.7303 

.08 

.10 
14.75 3 . 0 0 2 9  

.IO 
16.78  3.1111 
18.11 3.1378 

L O N Q I T U D I N A L   S T A B I L I T Y - A X I S  

RETAeDEQ ALPWA*DEG  CL 

-.01 
-.01 

-3 .76   , 9268  

-.oo 
-1 -58 1 -4857 

.45 1 . 7 7 9 5  
.01 2 .50   1 .9991  
.02 4.61  2.2272 
.03 6 .64   2 .4244  
- 0 4  
.05 

8 . 6 3   2 . 6 0 3 3  
10 .74  2.7737 

- 0 6  
.OB 

12 .73   2 .9414  

- 0 9  
1 4 . 7 7  3.0202 
16-80 3.1251 

LONGITUDINAL  STABIL ITY-AXIS  

BETAeDEG  ALPHAeDEG CL 

- 1 0 . 0 3  -3.05 -6412 
-10.03 - 1 . 7 2  1.1275 
- 1 0 . 0 3  .30 1 .4944  
-10.04 
-10.05 

2 . 4 5   1 . 7 3 0 5  
4.52 1 . 9 5 2 6  

- 1 0 . 0 6  
-10.05 6 . 5 8  2.1738 

-10.08 
8 - 6 0  2.3825 

1 0 . 6 7   2 . 5 5 8 9  
- 1 0 . 0 9   1 2 . 6 8   2 . 7 2 6 6  
-10.10 14.70 2.8312 
- 1 0 . 1 0  
-10.24 1 8 . 6 4   2 . 6 9 7 2  

1 6 . 6 8  2.8572 

AND LATERAL RODY 

co CPM 

,1741 - . 4 5 9 8  
,1881 - .61R5 
-2128 -.7151 
.e405 - . 7 6 4 5  

. 3 o w  - . n s 4 9  
,2733 -.n121 

.3431 - e 8 9 4 4  
,3801 - e 9 3 3 9  
e4222  - e 9 6 1 2  
. 4 6 0 8  - . 9 3 6 2  
a 5 0 3 9  " 9 1 7 1  

- . n u 6  

- A X I S  OATA 

CRM  CYM 

-.OD56 - . O O O O  
-e0053  . O O l 2  

" 0 0 7 6  . O O O O  
- .DO85  -.OD02 

-.0088 a0003  
- .DO86 . 0 0 0 1  

-.Dl06 - e 0 0 0 3  
- .0100 -.0001 
- . 0 1 1 5  -.OD08 
- m o l 2 8  -.DO31 
"0133 -.OD32 
" 0 1 6 7  - e 0 0 5 4  

AND LATERAL ROD! 

cn CPM 

- 1 9 4 7  - 1 . 0 5 7 4  
, 2 1 3 6  -1.2343 

- 2 7 9 9  - 1 . 3 5 3 6  
, 2 4 6 4  - 1 . 3 1 6 4  

, 3 1 4 5  - 1 . 3 7 1 7  

- 4 4 7 6  -1.3785 
,4004 - 1 . 3 8 9 5  

. * a 8 9  - 1 . 3 5 7 7  
, 5 3 3 9  -1.2727 
,5787 - 1 . 1 9 5 8  
- 6 3 1 7  - 1 . 1 5 9 4  

. 3 5 4 4   - 1 . 3 ~ 0 9  

"AXIS  DATA 

CRM  CYM 

-.DO50 - 0 0 1 1  
- . 0 0 6 8  .DO05 

" 0 1 1 3  -.OD14 
- . 0 0 8 6  -.0008 
- a 0 1 0 5  -moo34 
- . 0 1 2 1  -.0022 
-so123 -.OD25 
- .0117  -.OD17 
"0123 - e 0 0 2 1  
- m o l 3 0  - . 0 0 2 6  

.DO28 -0074 

- . 0 1 0 9  -.OOIO 

TEST NUMBER 1 9 8  

CSF L I D  

- .0056  6.73 
-.0127  4.31 

-.0072 7 .50  
- . 0 0 6 7   7 . 5 6  

-.0073 7.44 
-.0088 7 . 1 9  

- . 0 1 0 5  6 . 7 2  
- . 0 1 0 5  6 . 3 9  
- . 0 0 9 9  6 .10  
- . 0 1 3 4  5.71 

-.on70 7.45 

- . o m 9  6 . 9 8  

TEST  NI 

CSF 

-.OD95 
- .0063  
-.0083 
- .Ob91 
- e 0 1 0 9  
-.DO89 
-.0105 

- .0103  
-.Dl01 

-.Dl47 
-.0157 
-.Dl24 

JMRER 1 9 8  

L /D  

4 . 9 1  
6 . 9 8  
7.40 

7.43 
7.48 

7.21 
7.05 
6 . 7 9  
6 . 5 3  
6.15 
5.74 
5.43 

TEST NUMBER 1 9 8  

CSF  L/D 

-e0082 4 . 7 6  
- .0072 6 . 9 5  

-.0034 7 .14  
" 0 0 6 9  7.22 

-e0017 6 .50  
. 0 0 0 6  6 . 8 4  

- . 0 0 3 5  6.20 
-.0082 6 . 0 2  
" 0 1 1 6  5 . 6 6  
- e 0 1 3 3  5.40 
"0473 4.78 

-.on14 7.08 

TEST NUMBER 1 9 8  

CSF L /D  

-2715 4 . 6 1  

. 2 1 3 3  8.47 
- 2 3 6 6   7 . 4 6  

.?OS8 8.64  

.EO27 8.50 

.2020 8.22 

. to54 7.98 
- 2 0 3 6  7 .61  
.2015 7 .29  
- 2 0 6 7  6-80 
..?OB1 6.23 
.2253 5 - 2 9  

w e  

.463 
- 4 2 0  

.507 

.553 

,647 
. 5 9 9  

. 6 8 5  

. 6 8 4  
- 6 8 5  
- 6 8 4  
. 6 8 5  
. 6 8 4  

H/B 

- 4 2 2  
.464 

.555 
e 5 0 9  

. 6 4 8  

.102 

- 6 8 5  
, 6 8 5  
, 6 8 5  
. 6 8 4  
- 6 8 5  
.685 

H/B 

- 4 2 4  
- 4 6 7  

- 5 5 6  
. 5 1 1  

- 6 0 3  
-650 

-685 
.685 

- 6 8 5  
-685 
. 6 8 5  
- 6 8 6  

W/R 

- 4 1 9  
. 4 6 2  
.506 
.552 
. 5 9 9  
a 6 4 6  
. 6 8 5  
. 6 8 5  
. 6 8 4  
- 6 8 4  

. 6 8 4  

.6n4 
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LONGITVDINAL  STARILITY-AX 

UETAeOEG ALPWAIDEG CL 

-5.00 -3.88 .Sb76 

-S.O? 
-1.67  1.1683 

.39 1.5061 
-5.03 
-5.05 

2.43  1.7240 
4.53  1.9445 

-5.Oh 6.55 2.1817 
-5.07 
-5.08 

8.70  2.3914 

-9.09 
10.66 - 2.5677 
12.66  2.7225 

-5.10 
-5.12 

14.69  2.R103 

-5.14 18.68 2.8627 

-5.111 

16.68 2.~461 

IS AND LATFUAL eon) 

cn CPM 

.I651 -.1769 

. I 8 0 3  -.3166 

.1986 -.3988 
-2203 "4472 
.2503 -.SO01 
-2792 -.5519 
a 3 1 6 1  -.5951 
-3515 "631.3 
.38!i6 -.6526 
.4277 -.6636 
-4720 -.6542 
,5372 -.b538 

I -AXIS  DATA 

CRM 

.0028 

.0102 

TEST NUUR! 

CSF 

e 1 4 0 7  
.1160 
1076 

-1032 
.loo1 
.O977 
.lo15 

.0997 

.OW9 
-0961 
.0870 

.1no7 

:R 198 

L I D  

3.44 
6.48 
7.58 
7.83 
7.77 
7.82 
7.56 
7.31 
7.06 
6.57 
6.03 
5.33 

CYM 

-.0190 
-.0133 
-.0115 
-.0107 
- a 0 1 0 3  
-.0109 

-mol30 
-.0123 

-.0134 
-.0155 
-.0154 
-.0162 

H/R 

-419 
.462 
.506 
-551 
.599 
,644 
.685 
.684 
.684 
.685 
.685 
.685 

.0121 
,0138 
-0156 
-0134 
-0134 
-0139 
.o 155 
-0173 
-0230 
-0248 

LONGITUDINAL  S7ARIL ITY-AXIS  AND LATERAL BODY 

RCTArnEG ALPHA.DEG  CL CD  CPM 

- A X I S  DATA 

CUM 

-e0106 
-.0.?05 
-.0258 
-.0280 
-a0289 
-.0328 
"0348 
-.0313 
"0343 
"0391 
-.OS06 
-.Ob20 

TEST NUYRER 198 

CYM CSF L I D  

,0172 -.IIRI 3.73 
-0139 -.1116 6.58 
-0118 -a1051 7.56 
.0107 -.0980 7.66 
-0109 - a 1 0 1 6  7.59 
,0107 -.1030 7.64 
,0106 -.lo41 7.49 
-0123 -.lo83 7.27 
-0114 "1096 7.05 
-0107 "1102 6.70 
-0091 - . lo87  6.30 
,0015 -.lo07 5.57 

H/B 

-417 
-461 
-506 
,552 
-590 
.645 
-684 
.685 
.684 
.605 
,685 
.685 

5.00 
4.99 
4.99 
5.00 
5.00 

-3.87 
-1.70 

2.44 
.39 

4.47 
6.54 

10.60 
8.60 

12.66 
14.68 
16.72 
18.69 

LONRITUOINAL  STABIL ITY-AXIS  AND L A 1  

RFTA*DEG  ALPHAIDEG CL cn 

"01  -3.78  .e090 -1786 

ERAL RODY 

CPM 

"6420 
- . R W O  
-.E461 
-.a216 
-.7761 
-.7268 
-.6766 
-.6147 
-.5556 
-.4(5R5 
-.3747 
-.3644 
-.2604 
-.1610 
-.0444 

- A X I S  D A T  

CRM 

-0041 
.0004 

-.0064 
-e0045 
-.0042 
- a 0 0 3 1  
" 0 0 3 3  
-a0049 
-.0067 
"0049 
-0007 

"0053 
-0089 

-.0073 
-.0128 

A 

CYM 

. 0 0 0 3  

.0006 

-.0004 
. o o o o  

. O O O P  

.0008 

-.0011 
,0001  

-.0027 
-.0021 
,0019 
,0029 

-.0054 
-.0070 
-.0159 

TEST NUMBER 198 

CSF L / D  

-.0140  4.53 
- . 0 0 3 0  7.09 
-.0075 7.71 
-.0032 7.48 

-.0049 7.53 
-.0054 7.52 

"0047 7.08 
-.0035 7.32 

-.OO87 6.55 
-.0049 6.84 

-.0203 6.24 
-.0420 5.36 
-.0370 4.73 

H / 8  

.425 
,471 
,519 
,567 
-614 
-663 
.684 
.684 
.684 
-684 
-684 
,685 
.105 
.684 
.685 

-.01 
. o o  

_ ~ .  
-lib4 

.45 
2.50 
4.54 
6.60 
8.63 

10.64 
12.68 
14.70 
16.70 

20.70 
18.67 

22.68 
24.66 

1.4202 
1.7529 
1.9418 

,2004 
,2274 
-2597 .Ol 

.Ol 

.02 
-03 
-03 

ril4el 

2.5022 
2.3433 

2.6461 
2.7813 
2.8567 
2.9026 
2.R696 

-2857 

.3418 
-3112 

.3738 
-4063 
,4364 
-4651 
,5358 
-5990 
.6624 
-7296 

- ; 0 3 6 0  4.20 
-.0227 3.59 

'UDINAL  STABIL ITY-AXIS  

ALPHA.DEG  CL 

-3.79 
-1.63 1.4398 

.Ob40 

2.50  1.9597 
.47  1.7500 

4.57  2.1567 
6 .58  2.3412 

10.69  2.6604 
8-66 2.4991 

12.71 2.7939 
14.69 2.8646 
16.70 2.9086 
18.71 2.9189 
20.6~ 2.8793 

LND LATERAL  RODY-AXIS DATA 

CD  CPM  CRM  CYM 

-1770 -e6634 .0111 -.0012 
-2021 -.e447 -.0041 -.0008 
-2290 "8495 -.OO62 - . 0008  
. 2 ~ 2  -.n251 -.0017 - .ooo3 
.2859 -.tn14 -.oo4n -.ooos 
-3135 -.7250 -.0070 - .0010 
-3472 -.6760 - .OO?O -.0015 
-3763 -.6156 - .0051 -.0016 
-4044 "5471 "0029 -.0006 
,4403 -.47R4 -.0016 -.0009 
-4733 -.4063 -0072 ,0037 
e5397 -.3804 .0114 .0042 
-5958 "3104 -.0110 -.0091 

TEST NUMBER 198 

CSF L / D  

,0026 4.88 
-.OOOb 7.13 
-0004 7.64 
.0021 7.62 
.0015 7.54 

-.0013 7.47 
.on09 7.20 

-.0015 7.07 
-.0048 6.91 
-.0082 6.51 
-.0276 6.15 
-.0436 5.41 
-.0336 4.83 

H/R 

.427 

.467 

.513 

.559 

.606 

.653 

.685 
,684 
.684 
.684 
.685 
.685 
-685 
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RUN NU 

MACH 

e204  
-204 
,204 

LONGITUDINAL  STARIL ITY-AXIS  

RETb-DEG  ALPHAVnEG CL 

-02 -3.75  .9997 
.OT -1.60  1.4626 

- 0 2  
.02 .45 1.7340 

2.51  1.9390 -~~ 
-03 4.55 2.1376 

04 
04 6.60  2.3316 

8.63  2.4958 
- 0 5  10.63  2.6477 

-06 
0 5  12.66  2.1555 

- 0 4  16.67 2.8010 
-09 18.66  2.7792 

14.71 2.~680 

L O N Q I T U D I N A L   S T A B I L I T Y - A X I S  

RFTArDEG ALPHAIDEG  CL 

- .oo  -3.77 -9368 
-.oo -1.57  1.5091 
-.oo 

. o o  
.45 1.7735 

.01 
2.55 1.9869 
4.57  2.1748 

.01 

.02 
6.60  2.3737 

.02 
8.66  2.5491 

- 0 3  
10.69  2.7073 
12.69  2.8370 

- 0 4  14.70  2.9317 
-06 16.74  3.0267 
.oa 18.62  3.0594 

L D N Q I T U D I N b L   S T A 8 l L I T Y - A X I S  

EFTAIDEG  ALPHArDEG  CL 

-.oo -3.92 
-.oo 

.4553 

-.oo 
-1.70  1.0784 

.35 1.3882 
.oo 
.01 

2.40  1.5917 
4.46  1.8262 

. O l  6.49  2.0246 
-03 8.60  2.2341 

e 0 4  
- 0 4  

12.63  2.5905 
14.66  2.7201 

.07  16.72  2.8507 

.n3 1o.w 2.4251 

AND LATERAL  RODY-AXIS DATA 

CD CPU CRM  CYM 

,1801 -.7353 
.PO47 -.e417 
.E307 -.e466 

.2849 -.771R 

.312l  -.7190 

.3440 “6714 

.3752 -.6151 
,4069 -.5517 
.4400 -.4644 
,4931 -.4453 
.5393 “4094 

~ 5 7 2  - . R I I P  

.0002 
-.oooo 
-.0001 
-.0001 
- .oooo 
- .0000 
- .0005 
-.0002 

- .0001 
.0011 

-e0019 
e 0 0 5 3  

AND LATEF 

CD 

.Pa13 
,2880 
.2956 
.3057 
.3152 
,3320, 

-3670 
.3489 

.3935 
-4218 
,4631 

LONGITUDINAL  STABIL ITY-AXIS  AND LATERAL  RODI 

RETA-DEG  ALPHArDEG  CL CD CPY 

.oo -3.86 

.oo 
-5927 ,2331 ,2634 

-1.70  1.1557  .e418 . 0810  
.oo 
.oo 

-39 1.4472  .2554 .0024 
2.45  1.6734 .2667 -.0403 

.01 

.01  4.51 1.9249  .2785 - . lo65  

.02 
6.56 2.1391 .3048 -.1532 
8.64 2.3428 ,3349 -.1972 

.02 10.63 2.5295 ,3667 -.2361 
-03 
.03 

12.67 2.6923 .3907 -.X85 
14.69 2 . ~ 1 0 9  .a60 -.2449 

-06 16.74 2.9403 ,4741 -.2409 

- A X I S  DbTA 

CRH 

,0090 

,0006 
.OO82 

-so023 
-.0013 

- e 0 0 3 2  
-.0056 
”0039 
“0034 
-.0038 
-e0106 

CYM 

-.oooo 
.Oil08 
.000T 

. O O O T  
-0009 

.0002 
- . 0003  
-.0006 
-.0008 
1.0027 
-.0046 

TEST NUMBER 198 

CSF L I D  

.0021 5.55 

- . 0 0 0 3  7.52 
-0014  7.14 

-.oon2 1.50 
.OOll 7.54 

-.0002 7.47 
-.0031 7.25 
-.I3046 7.06 

-.0397 5.68 
-.0094 6.52 

-.Ole3 5.15 

- . o ~ o n  6.77 

TEST  NllYRER 198 

CSF L I D  

-.0010 7.58 
-0039 5.52 

- . O O 2 1  7.87 
-.0013 7.89 
-.0008 7.72 
-.DO50 7.70 
-.0034 7.42 
-.0063 7.15 

-.0011 6.69 
-.0037 6.89 

.0003 6.39 
-.0044 5.98 

TEST NUMBER 198 

CSF L I D  

-.0065  1.62 
-.0063 3.74 
-.0067 4.70 
-.0063 5.21 

-.0056 6.10 
-.0044 5.79 

-.0079 6.40 
-.0090 6.61 
-.0039 6.58 
-.0049 6.45 
-.0060 6.16 

TEST NUMBER 198 

CSF L I D  

.0075 4.78 
,0006 2.54 

-.0014 5.67 
- .0004 6.27 
.0027 6.91 
.0018 7.02 

.0031 6.90 

.0012 7.00 

,0024 6.75 
.0025 6.45 
-0021 6.20 

-507 
.553 
.598 

H/E 

e 4 1 2  
.455 
.499 
.545 
-591 
-637 
,685 

-685 
,685 

-685 
-684 

H I 0  

-413 
-456 
-502 
.548 
.594 
-641 
e683 

,685 
,684 

-685 
e685 
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LnNRITUDINAL  STARIL ITY-AXIS  

RFTA-nEG  ALPHAeDEG  CL 

.01 

.on 
-3.78 .7297 

- .oo  
-1.63 1.2833 

.41 1.5681 
-.00 2.46 1.7~95 
.OO 4.50 2.0144 
.oo 6.60  2.2498 
- 0 1  8-62 2.4452 

LND LATERAL RnDr 

CD CPM 

.2076 -.2300 

.1910 -.0324 

.E303 - . 3158  

.2530 "3710 
,2804 "4165 
.3081 -.4602 
-3413 "5034 

' - A X I S  DATA 

CRY 

-0099 
-0052 

-e0016 
. o o o o  

-.0027 
-.0037 
"0063 

CYM 

- 0 0 0 3  
. o o o 2  
.0001  

- .0000 
.0001  

-.0013 
.0001 

. " 
ioi 10.65  2.6418 .3748 -.5392 - .0041 -.0006 

" ~~ . 

.Ol 

.01 
12.70 2.7954 ,4117 -.551h "0034 - a 0 0 0 5  
14.79 2.9378 .4477 -.5374 -a0016 -.0009 

. 02  16.78 3.0739 .4931 -.5225 - a 0 0 3 0  -a0007 
- 0 7  18.84 3.1094 ,5344 -.r90n -.oor4 ,0002 

L D N G I T U D I N A L   S T A R I L I T Y - A X I S  

RETAIDEG  ALPHAVDEQ  CL 

.Ol 

.oo 
- .OO 
-.00 
-.00 
-.oo 

.oo 

.oo 

.oo 

.oo 

.02 

-3.7R .E209 
-1.62 1.3546 

.47 1.6832 
2.51 1.9130 

6.58 2.3515 
4.52 2.1252 

8.62 2.5535 
10.74 2.7437 
12.74 2.9006 
14.80 3.0315 
16.77 3.1541 

AND LATERAL RonY-Axxs D A T A  

cn CPH  CRY 

,1834 -.3172 .0086 
- 2 0 4 2  - .5085 -0093 
-2302 -.611R e0059 
,2550 -.6629 e0041 
,2860 -.7065 ,0022 
-3165 -.7492 - 0 0 1 8  
-3524 -.1949 -.0024 
-3905 -.e295 -.0015 
-4301 -.e412 .0007 
-4658 -.E178 -0002 
,5122 -.7870 -.0049 

CYFl 

.0012 

.0012 
,0011 

,0014 
,0010 

- .0002 
-0016 

- .0000 
-0009 

-so016 
. 0008  

RUN NUMBER 153 L O N G I T U Q I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

MACH QIKPA (PSF)  REtAenEG  ALPHArDEG  CL CD CPU CRM  CYM 

.204 
-204 
-204 

,204 
-204 

e204 
,204 
,204 
.PO4 
-204 
- 2 0 4  

.01  -3.76 

.OO -1.63 

.OO 
- .OO 

.45 

- .oo  
2.56 
4.56 

- .oo 
.oo 

6.60 

.oo 
8.67 

.oo 
10.68 
12.78 

.Ol 
-03 16.82 

14.81 

1.4523 .2059 
.9257 .1825 

2.0197 .2627 
1.7679 .2347 

2.2209 .2967 
2.4297 .3332 
2.6453 .3689 
2.8238 ,4089 
2.9900 .4509 
3.0962 ,4929 
3.2061 .5410 

-.6OR6 
-.E015 
-.e960 
-.9564 

-1.0030 

-1.0863 
-1.0398 

-1.1145 
-1.1236 
-1.0830 
-1.0353 

-0039 
.0112 

.0046 
e 0 0 2 7  

- e 0 0 0 3  
.0000 

-e0013  
-.0024 

-e0004 
, 0015  

-e0076 

. o o o o  
-0004 

.0012 
,0009 

.0006 
,0011 
, 0008  
.0007 
.0016 
e 0 0 0 5  

-a0016 

RUN NUMBER 154 L D N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  BODY-AXIS DATA 

MACH QIUPI   IPSF)  RETA.DEG ALPHA.DEQ CL CD CPH CRM  CYM 

. o o  

.oo 
-3.75 1.0415 .le93 
-1.59 1.5800 ,2153 

- . 0 0  
-.oo 

-49 1.8900 .2488 

-.oo 
2.55  2.1031 .Pa36 
4.59 2.3227 .3196 

.oo 

.oo 
6.66  2.5423 ,3569 

.oo 

.01 
10.78 2.9242  .4380 
12.77 3.0832 .*BO9 

.Ol 
-03 16.81  3.2757 .5785 

14.79  3.1937  .5256 

8.71 2.1357 .39n 

-.9261 
-1.1207 
-1.2120 

-1.3062 
-1.2685 

-1.3355 
-1.3654 
-1.3936 
-1.4011 

-1.2795 
-1.3629 

-0051 
. 0 0 1 7  
-0019 

-.0014 
.0007 

- . 0 0 3 0  
-a0042 
"0043 

- a 0 0 5 1  
"0032 

-e0136 

- 0 0 0 5  
.a002 
.0007 

,0014 
. 0008  

- 0 0 1 3  
.0009 
-0006 

-.0015 
- . 0 0 3 0  
-.0042 

TEST NUMBER 198 

CSF L/D 

.OD28 3.82 

.0012 6.18 

. 0 0 1 5  6.81 
,0032 7.07 
-0049 7.19 
.0031 7.30 
. o o m  7.16 
.0020 7.05 

- .0008 6.56 
-0016 6.79 

-.0032 6.23 
-.0097 5.82 

TEST NUMBER 198 

CSF L I D  

"0013  4.48 
.0017 6.64 
- 0 0 0 1  7.31 
.0026 7.50 
.0018 7.43 
.0013 7.43 
.OOlB 7.25 
-0034 7.03 

-.0012 6.51 
.OOOR 6.74 

-.0038 6.16 

TEST NUMBER 198 

CSF L I D  

- . 0 0 1 2  5.07 
-.0014 7.05 
-.0037 7.53 
-.0021 7.69 
- . 0030  7.48 
- .0026 7.29 
- .0008 7.17 
-.0029 6.91 
-.OO29 6.63 
-.0059 6.28 
-.0082 5.93 

TEST NUMBER 198 

CSF L I D  

- .0035 5 . 5 0  
- . 0 0 0 R  7.34 
-.0039 7.60 

- . 0 0 3 8  7 .27  
-.0014 7.42 

- .0048 7.12 

- .0020 6.68 
"0033 6.88 

-.0004 6.41 
"0025 6.08 
-.0027 5.66 

H/R 

-419 
-461 
-506 
.553 
.598 
-645 

-604 
-685 
,685 
e685 

.be4 
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r u n ~ N 4 ~  ST~RILITY-AXIS 

ALPHA~DEC, CL 

-3.78 
-1.65  1.3956 

2.51 1.9325 
-47  1.7111 

4 - 5 8  2.1647 
6.59  2.3R86 

10.70  2.7542 
8.68 2.5935 

12.72 2.9034 
14.74 3.0104 

.n973 

16.74 3.0581 

LONGITUDINAL  STABIL ITY-AXIS  

RET4sDEG  4LPH4.DEG  CL 

-4.9-l 
-4 .98  -1 .63  1 .3655 
-5.00 
-5.02 

-46  1 .7024 
2.50  1.9263 

-5.03 4-53  2.1468 
-5. os 6.67  2.3694 
-5.07 
-5.08 

8.64 2.5681 
10.77  2.7633 

-5.09 12.74 2.9119 

- 3 . ~ 2  .n243 

-AXIS  DAT4 

CRM CYM 

.0254 "0350 
-0426 -.0283 
-0501 -.0241 
,0518 -.0238 
-0533 "0223 
-0516 -.0226 
,0546 -e0230 
.0557 -.I3224 
-0538 -.0233 
,0574 - e 0 2 4 0  
.05n7 7.0251 

L D N G I T U D I N 4 L   S T 4 R I L I T Y - A X I S  

RFT4tnEG  4LPHAvDEG CL 

.Ol -3.81 

.oo 
-7634 

-1.66 1.3394 
.oo 

-.oo 
-42  1 .6438 

- .oo 
2.50 1.8901 

-.oo 
4.52  2.1050 
6.59  2.3265 

-.00 
-.01 

8.64  2 .5369 
10.72  2.7228 

-.Ol 
-.01 14.77 3 .0008  

12.73  2.8766 

-.oo 16.77  3.1275 

4ND L4TER4L RDDY- 

CD C W  

,1832 -.2641 

e2548  - .616S 
e2296 -.5602 

e 2 8 4 5  - .6664 
e3186 -.7136 
e3509 -.7659 
-3863 - .7976,  
,4269 -e8157 

e5071  -.7924 

,2018 -.475n 

.4608 -.no13 

- 4 X I S   D 4 T 4  

CRY CYM 

- .0001 .OOlO 
- .0001 . O D 1 9  

- .0079 e 0 0 1 2  
-.0081 -0014  

"0076 -0017 
-.0075 -0016 

-.0067 - . O O O O  
- .0062 -0013 

-.0068 -.0004 
-.0083 -e0016 
- .0099 - .oo12 

TEST NUMBER 198 

CSF L I D  

a 2 4 0 1  8.32 
-2776 6 .16  

.218S 8.79  

.2181 8 .73  

.2133 8.59 
-8123 8.33 
-2149 7.98 
-2113 7.65 

-2125 6.84 
e2185 6.41 

.zlon 7.25 

TFST NUMBER 198 

CSF L I D  

-1476 4.80 
.1188 6.93  

.lo20 7.92  
,1085 7.77 

. l o16  7.85 

. l o 1 1  7.47 
- 1 0 1 0  7.65 

-1045 7.27 
-1052 6.99  

TEST NUM8ER 198 

CSF L / D  

-.1233 4.02 
-.1132 6.74  
-.lo59 T.38 
-.loo2 7.58  
- . l o24  7.58 
-.lo58 7.49 
- . l o96  7.31 
-.1119 7.07 

-.IO83 6.54 
"1122 6.87 

- . lo98  6.09 

TEST NUMBER 198 

CSF LID 

-.0064  4.17 

-.0074 7 .42  
- .0097 7.16 

-.0082 7.40 
-e0075 7.30 
" 0 0 5 9  7.23  
-.(IO30 7.05 
-.002? 6.74 
"0045 6.51 
"0077 6.17 

- .007n  6.64 

n/u 

-419 
-462  
-507 
,553 
.599 
-645 
.685 
,685 
.685 
-685  
.684 
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CYU 

.0005 

. 0 0 1 8  

.0010 

.DO10 
- 0 0 1 6  

- 0 0 0 9  
- . 0 0 0 2  
-.0004 
- .0027  
"0043  

.oo1e 

L D N G I T U D I N A L   S T A B I L I T Y - A X I S  

RETAeDEG  CLPHASDEG  CL 

. 0 1   - 3 . ~ 0   . 7 5 5 2  
-.oo 
-.00 

-1 .69   1 .2928  
.39 1 .6129  

.oo  

.oo  
2.47 1.8540 
4 . 5 1   1 . 0 6 6 7  

.Ol 6 . 5 6   2 . 2 ~ 9 9  

.01   8 .64   2 .4926 

. 0 2  
-03 

1 0 . 6 5   2 . 6 7 4 9  
1 2 . 7 6   2 . 8 4 8 9  

- 0 5  
-03 

16 .76   2 .9763  
1 4 . 7 5   2 . 9 5 3 1  

CYM 

. 0 0 0 2  

. 0 0 1 5  
, 0 0 1 6  
~ 0 0 0 5  

L D N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

PETA.DEG  ALPWAtOEG  CL CD CPU CRM  CYM 

- .oo  

- .oo  

.O2 

.01  

- 0 3  
.Ob 
- 0 5  
- 0 7  

.IO 

- .n l  

.oe 

- 3 . 7 8  
- 1 . 6 7  

2 . 4 9  
.41 

4 .52  

10 .67  
8 .62  

12 .67  
1 4 . 6 9  
1 6 . 8 0  

6 . 5 ~  

-7430  
1 .2814  
1 . 5 9 9 9  
1 . 0 3 2 0  
2 . 0 5 7 2  
2 . 2 7 2 4  
2 . 4 6 3 9  
2 . 6 6 0 7  
2 . 8 0 ~ 9  
2 . e 9 6 5  
2.8R64 

- .0005 
- . 0 1 4 9  
- .0191 
- . 0 2 0 4  
-.0203 

- e 0 2 1 6  
-.I3221 

- . 0 2 0 0  
" 0 2 2 9  
- .0238 
" 0 1 6 6  

- . 0 0 0 9  
- 0 0 1 4  
. 0 0 1 1  
. 0 0 0 2  

- . O O l O  
. 0 0 0 6  

- . 0 0 1 2  
- . 0 0 1 1  
- .0027  
- . 0 0 5 9  
-.oo+e 

TEST NUMBER 1 9 8  

CSF L/n 

-.0050 4.20 
- .0084 6 . 5 1  
- . 0 0 9 4  7 .01  
- . 0 1 1 R  7 . 3 1  
-.I3104 7 . 4 6  

" 0 0 6 7  7 .20  
-.0041 6 . 9 4  
- .0066  6 . 7 1  
-.0040 6 .45  
. . 0 0 0 3  6 . 0 1  

- . o o n l  7 . 2 6  

TEST NUUBEP 1 9 8  

CSF L I D  

" 0 0 9 9   4 . 0 9  
- .0126  6 .36  
"0143 7.00 
-.010b 7 .27  

-.0103 7 .27  
- . 0 0 9 2  7 . 1 1  
- . 0 0 9 2  6 . 9 4  
" 0 0 7 4  6 .60  

- a 0 1 5 6   5 . 9 2  

- .ooe6   7 .25  

- . 0 1 0 6   6 . 3 8  

TEST NUMRER 1 9 8  

CSF  L/D 

- . 0 0 9 7  3.83 
-.Ill55 6 .22  
-.0130 6 .96  
-e0124 7 . 1 9  
-.OlOO 7 .26  
- .0096  7 . 2 2  

- . 0 0 7 1  6 . 9 4  

- . O W 4  6 . 3 8  

-.oooe 7 . 0 2  

- . 0 0 6 e  6 . 6 7  

- . o w 9  5.132 

TEST NUMBER 1 9 8  

CSF L I D  

- .0055 3 . 9 9  
- .0141 6.24 
- .0151 6 . 9 4  
- . O l l S  7 . 1 6  
"0143 7 .28  
- . 0 1 1 6  7 . 1 9  
" 0 0 9 9  7.04 
- .0078  6 . 9 6  
-.0052 6.64 

-.0033 5 . 7 1  
- 0 0 1 5  6 . 3 1  
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L O N S I T U n I N A L   S T A R I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RFTA.DEG  ALPHAlnEG CL CD CPY  CRll CYW 

-.04 -3.85 
-.03 
-.OD 

-1 -73 

-03 2.42 
.34 

-06 4.45 

.I2 

.O9  6.52 
8.55 

16  10.62 

.?2 

.19 
14-69 
12.63 

.26  16.78 

1.0393 
.SO33 

1.3780 
1.6081 

2.2549 
2.0568 

2.4436 
2.6269 
2.7442 
2.8491 

1.8428 

I976 
.2164 
-2386 

-2859 
-2627 

-3464 
-3159 

-3816 
.*I58 
,4513 
,4993 

"0699 
-.2765 

-.4793 
-.4360 

-.SI78 
-.5614 

"6322 
-.6003 

"6824 
-.6504 

-. 3 ~ 8 2  -.OS40 -.0774 
-.or72 
"0764 
-.0768 
- .0788 
-.Or91 

"0776 
"0773 

- .0?4 1 
-.or22 

-.0008 
,0004 

-.a020 

- .0051 
-.0047 

-.0077 
"0099 

-.0144 
"0114 

-.0168 
-.0208 

LO'JGITUDINAL  STABIL ITY-AXIS  AND LATERAL  ROOY-AXIS DATA 

PFTAoOFG  ALPHP*DEG CL  CD CPM CRH  CYY 

-.02 
-. 04 

-1.71 
-3.82 

- .oo 36 
- 0 3  
.05 4.47 

2.41 

.OR 6.5~ 

.12  8.57 
-14 10.60 

12.64 
.20 
.?3  16.71 

14.70 
.in 

-5504 
1.1057 

1.6561 
1.4418 

2.0961 
I .8R32 

2.2851 
2.4841 
2.6631 
2.7719 
2.8812 

.2113 
,1940 

,2333 
-2568 
.2822 
-3136 
e3441 
-3762 
-4132 
.4497 
.4934 

-. 3062 "0926 

"4105 
-.4476 
-.4925 
"5326 
-.57(14 
-.6229 
-.6507 

-.7049 
-.6840 

L D N G I 7 U n I N A L   S T A B I L I T V - A X I S  AN0 LATERAL ROnY 

RCTAeDEG ALPHA.DEG  CL CD  CPM 

-.04 -3.73 
-.OP -1.66  1.1942  ,2070 "3534 

-6741 -1913 -.I406 

.OO .48 1.5009 -2321 "4479 

.02 

.05 4.54 1.9391 -2819 -.5258 

.10  8.61  2.3478 -3445 "6133 
-13 
.15 

10.71  2.5472 ,3773 "6476 

.I7 
12.75 2.7271 -4152 -.6727 
14.613 2.P614 -4491 "6719 

-19 16.73 3.0179 -4965 "6134 
-19 18.76 3.1104 -5473 "6659 

2.43  1.r128  .2541 -e4841 

.on 6.57 2.1577 -3103 -.5705 

LONGITUDINAL  STABIL ITY-AXIS  

RETAInEG  ALPHAtDEG CL 

-.03 
"02 

.oo 
-1.67  1.2332 

.02 
.46  1.5613 

- 0 4  
2.47 1.7727 

-06 
4.48 1.9831 

.08 
6.59  2.7142 

. 1 0  
-12 

10.70  2.6095 
12.70  2.7785 

-3.82  .6635 

a.sn 2.4161 

.I4 14.77  2.9243 
- 1 5  
.15  18.77  3.1321 

16.14  3.0621 

AND LATERIL  BODY 

CD CPY 

.la64 -.1no1 

.e265 -.49sa 

. 2 r m  - . 5 ~ 1 4  

-2033 "3928 

-2520 "5376 

e3064 "6226 
-3405 "6648 
.3?68 -.6993 
-4158 - e 7 2 0 4  

-4969 "7229 
.4495 -.71R4 

-5439 "7146 

-.0439 

-.0627 
-so617 

-e0654 
-a0650 

"0661 

"0659 
"0683 

-e0676 

-a0635 
-.0638 

.0015 

.0022 

-.0004 

-.0030 
-.0015 

-.0051 

"0086 
-.007? 

-.0108 

-.0164 
-.0142 

TEST NUMBER 198 

CSF  L/D 

-.0336 4.80 
-.0324 2.55 

-.0311 5.78 

-.024R 6.45 
-.O26l  6.12 

-.0212 6.51 
-.a176 6.51 
-.0161 6.40 
-.0126 6.32 
-.OD35 6.08 
. m 1  5.71 

TEST NUMBER 198 

CSF L I D  

-.0351 5.23 
-.0357 2.84 

-.0328 6.18 

-.0264 6.67 
-.I3306 6.45 

-.0234 6.68 

-.dl53 6.60 
-.0185  6.64 

-.0132 6.45 
- . 0003  6.16 

.00R5 5.84 

TEST YUYBER 198 

CSF L I D  

-.0338 3.26 
-.a306 5.77 
-.a307 6.47 
-.0292 6.74 
-.0238 6.88 
-.0227 6.95 

-.Ole6 6.75 
-.0202 6.82 

-.0140 6.57 
-.0125 6.37 
-.0136 6.08 
-.0137 5.68 

TFST NUMBER 198 

CSF L I D  

- .0301 3.56 
- .0272 6.07 

-.0233 7.03 
-.a236 6.89 

-.0192 7.23 
-.0214 7.14 

-.0170 7.10 
-.0170 6.93 
- .0122 6.68 
-.0092 6.51 

-.a147 5.76 
-.0108 6.16 

H/R 

.419 
,462 
.507 
.553 
.598 
-645 

-685 
,685 

-686 

-685 
-665 

H/R 

-419 
e461 
,506 
-552 
,598 

-685 
,646 

.684 
,685 
-684 
-685 

H/B 

- 4 2 2  
-463 

.553 

.510 

-601 
,647 
a684 
-685 

-685 
-685 

-684 
-686 

H/B 

-420 
,462 
-508 
.554 
.599 
-646 
,685 
-684 
,685 
-685 

.684 
-685 

64 



APPENDIX A 

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATERAL RODY. 

RFTAvDEG  ALPHAIDEQ  CL CD  CPM 

-.02  -3.81 
-.01  -1.64  1.2942 .2020 "4421 

-7095 .1830 -e2206 

-.oo -39 1.5947  .2263  "5397 
.01 
- 0 3  

2.49 1.8375 .2495 -.59OS 
4.54 2.0650 .2768 -.6354 

- 0 4  6.56 2.2682 -3081 -.h720 
.os 
e07 10.71  2.6823 .3802 -.7547 

8.61  2.4643 ,3433 "7152 

.09 12.70 2.~3~9 .4197  -.7732 

.IO 

.10 16.79 3.1001 ,4994 -.7871 
14.78  2.9685 ,4556 -.7641 

.08 18.70  3.1125  .5559 " 8 3 5 5  

TEST NUMPER 198 

CSF  L /D  

-.0?62 3.88 
-..O2Oe 6.41 
-.0197 7.05 
-.0175 7.36 
-.0166 7.46 
-.0155 7.36 
-.Ill59 7.18 
-e0134 7.06 
-.0113 6.76 
-.0082 6.52 
-.0164 6.21 
-.0332 5.60 

RUN  NI 

MACH 

.20s 
-204 
-204 
-203 
,204 
-204 
-204 
-204 

H/8 

-419 
-462 
.506 
.553 
,599 
.645 
-684 
-684 
,684 
.683 
-683 
.684 

LONGITUDINAL  STABILITY-AXIS AND LATERAL BODY 

RFTA-nEG ALPHA.DEG CL CD  CPM 

.01 -3.78 -8463 .la22  "3094 

.oo 
-.00 

-1.64  1.3620 ,2021 "4914 

-.oo 2.47  1.9077  .2521 "6395 
- 4 3  1.6796 -2276 "5922 

-.oo 
- .oo 

4.58 2.1408 ,2822 "6844 
6.60 2.3543 .3145 -a7278 

-.oo 8.68 2.5579 .3488 -.7696 
.oo 
.oo  

10.78 2.7565 .3867 -.BO41 
12.71 2.9083 .4256 -a8204 

.01  14.74 3.0239 ,4612 "7994 

.02  16.79 3.1505 .SO69 -.7800 

-AXIS  DATA 

CUM 

-0173 
.0066 
.0056 
.0067 
- 0 0 4 1  
-0029 
-0024 
.0002 

-moo06 
-.0028 
-.0042 

TEST NIJMBER 198 

CSF  L /D  

-.0055 4.64 
- a 0 0 5 3  6.74 

-.OOOl 7.57 
-.0069 7.38 

- .0055 7.59 
-.0066 7.49 

-.0034 7.13 
-.0044 7.33 

-.0029 6.83 
-.0031 6.56 
- .0031 6.22 

CYM 

.0013 
-0024  
-0024 
,0026 
.0030 
-0034 
,0026 
-0019 
,0017 
.0006 
- 0 0 0 3  

H/B 

.*in 
-461 
.505 
.551 
.599 
.645 
-684 
,683 
.684 
.684 
.685 

RUN NU 

MACH 

.210 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  

RFTA.OEQ  ALPHArDEG CL 

- .oo  .44  1.7094 
.oo  - 4 4  1.7014 
.oo .40 1.6~89 
.oo -40 1.6923 
.oo - 4 1  1.6794 
.oo 

-.oo 
- 4 3  1.6711 
-44 1.6725 

-.oo 
- .oo 

-44 1.6585 
-45  1.6704 

AND LATERAL RODY- 

CD CPY 

.1925  -.6409 

.1900  -.6406 

.2058 -.6299 
-2113 "6184 

-AXIS DPTA 

CRM 

-0117 

,0093 
,0118 

.0088 
-0068 
-0066 
.IO88 
-0048 
-0065 

TEST NUMBER 198. 

CSF  L /D  

.0169 9.00 

.0158 8.84 

.0098 8.21 

-.0016 7.76 
-0044 8.01 

-.0021 7.56 
"0042 7.49 

-.0043 7.35 
- . o o m  7.30 

CYM 

.0026 

.0027 
-0027 
-0035 
-0032 
- 0 0 3 0  
,0029 
-0027 
.0024 

.2io 
-205 
-204 
-204 -7.164 -.6103 

-2210 -.6031 
,2234 -.5945 
.2272 -.SO82 
-2273 -e5923 

RUN  NII 

MACH 

-204 
~ 2 0 4  
~ 2 0 4  
-203 
-204 
-203 
m203 
.PO2 
,203 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  

BETAIOEG ALPHAwDEQ CL 

AND LATERAL  BODY-AXIS DATA 

cn CPM  CRM 

.PO51 -.7007 .0090 

.222? -.6933 -0092 
,2079 -.7037 -0092 

.2327 -.6684 .0061 

.2380 - .6503 .0071 

-2487 -.6355 -0032 
.2439 -.6426 ,0042 

TEST NUMBER 190 

CSF L I D  

~0091 9.26 
-0109 9.16 
. 0111  8.59 

-.0012 7.70 
.OOPS 7.98 

-.0046 7.54 
- . 0056  7.59 
-.0044 7.43 

.OMA 8.17 

CYM 

. 0 0 3 0  

.0031 

.0023 
,0025 

-0027 
.OOEO 
.OO22 
.0028 
-0024 

H/B 

.018 
-023 
.073 

-.00 
-.OO 
- .oo 
-.oo 
- .oo  
-.oo - . 0.0 
- .oo 
- . 0 0  

2.44 
2.44 
2.44 
2.45 
2.45 

2.45 
2.45 

2.M 
2.47 

1 .n9ne 
1 .go48 
1.9099 
1.9010 
1 .e996 
1 .ma5 
1.8762 
1.8901 
1.nnoI 

.122 
-171 
.222 
-321 
-419 
.551 
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DllH  NU 

MACH 

RUN HI 

MACH 

-16h 
165 
.I66 
-166 
e166 
-166 
-166 

-166 
-166 

-166 
-166 

-1bh 
-166 

LONGITL ln INAL  STARIL ITY-AXIS  AND LATERAL R O O I  

RF7A.DEG  ALPHArDEG CL CD  CPM 

-.01 
-.01 

4.48 z.101~ .a34 -.7477 
4.48  2.1132  .2541  "7270 

-.01 
-.01 4.50  2.1059 ,262~ -.TORR 

4.49  2.0945 .2694 "-6951 

-.01 4.53  2.0998 ,2790 -.6730 
4.49  2.0929 ,2750 -.6812 

- . 0 1  4.55  2.1227 .E800 -.6829 

-.n1 

"AXIS  DATA 

CRM  CYM 

-0069 ,0031 
.0065 -0029 
.0053 , 0030  
.0035 -0023 
,0052 .0020 
-0042 ,0018 
.0041 -0024 

L O N G I T U n I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RFTA*DEG  ALPHArOEG CL cn CPM  CRM  CYM 

-.01 
- .01 

6.54 2.3149 .2005 "7793 .0050 a0017 
6.53 2.3074 .Pa83 -.7552 .0055 -0027 

-.01 6.53 2.2961 ,2973 -.7408 .0044 ,0027 
-.01 
-.01 

6.62  2.3013  .3057  "7223 -0038 .OOES 

-.oo 6.68  2.3369  .3130  "7252 -0016 e0024 
6.64  2.3044  .3106  -.7131  .0022 ,0017 

LDNGITUDINAL STA01 

RF7ArDEG ALPHArDEG 

.01  

.01 -3.133 

-.00 
-1.67 

-.a0 
.41 

2.49 
-.01  4.52 

-.01 
-.01  6.57 

8.66 
-.01 10.65 
-.02 12.74 
-.02 14.76 
- .02 16.70 
-.01 18.81 
-.01 
.Ol 

20.69 
22.69 

I L I T Y - A X I S  

CL 

1.2374 
,6133 

1.6011 
1.8267 

2.2146 
2.0150 

2.3956 
2.5475 
2.6830 
2.788~ 
2.~524 
2.9072 
2.8309 
2.7321 

LONG1 

RETArDEG 

.01  

.01 
-.oo 
-.oo 
-.01 
-.01 
- . D l  

-.01 
-.01 
-.01 
-.01 

.oo 

-.nl 

TUDINAL  STABIL ITY-AXIS  

ALPHASDEB  CL 

-1.65 1.2790 
-3.77 .6655 

.45 1.6190 
2.51 1.8284 
4.53 2.0301 
6.6R 2.2278 

10.74 2.5570 
8.59 2.3R28 

12.63 2.6950 
14.68 2.A022 
16.74 2.8999 
18.7~ 2.9~15 
20.~0 2.8209 

AND LATERAL BODY- 

CD  CPY 

.I964 -.7511 

.2402 "7643 

.2236 "7922 

,2752 -.7256 
.3008 -.6779 

,3546 -.5589 
-3247 "6179 

.3926 -.498R 
-4191 "4170 
.4474 -.3250 
.4910 "2457 

-6109 -.Ob77 
.5404 "1407 

. 1 7 ~  -.*a84 

AND LATERAL RODY 

CD CPM 

.I757 -.5330 

.I982 "7690 

.2226 -.79hO 
,2473 -.76ns 
.~71n -.70~6 
.3009 -.6755 

,3571 -.5567 
-3273 "6247 

.3896 -.SOOR 

.*E23 -.4257 

.4529 "3379 

.4910 -.2474 

.5438 -e1615 

.AXIS DA7A 

CRM  CYM 

-a0025 ,0019 

- .0003 -0023 
.0042 .0022 

-.OOl2 -0029 
.0005 .0025 

-.0020 .ooze 
-e0046 ,0011 
-.0056 ~0004 
-a0054 -0006 
-.0042 -e0009 
-.0036 -e0005 
-.0045 -e0009 
"0017 e 0 0 0 8  
-a0210 -e0141 

-AXIS DATA 

CRM  CYM 

.0030 .0006 
,0009 a0022 
,0014 -0026 

"0019 -0024 

-.0046 e0022 
-.0022 .0029 

-no064 .0002 
-.0069 -0003 

-.0072 -a0020 
"0094 -e0009 

-e0058 -e0012 
-.0048 - e 0 0 0 9  

-.0052 -e0003 

TEST NUYRER 190 

CSF L I D  

.0076  8.66 

-.0006 8.03 
.0050 8.32 

-.0013 7.78 
-e0032 7-61 
-.0036 7.53 
-e0034 7.58 

TEST HUYUER 198 

CSF L I D  

.0071  0.25 

.0014 0.00 

.0001 7.72 
-e0025 7.53 
"0033 7.42 
-.0060 7.45 

TEST WUW0ER 198 

CSF L I D  

-e0121 3.50 
-.0094 6.30 
"0139 7.16 
-.0109 7.36 
-.011R 7.32 
"0137 7.36 
-.a112 7.38 

-.0124 6.83 
-.0103 6.65 

-.0119 5.92 
-.0104 6.37 

-.0195 5.24 
-.0152 4.47 

-.o101 7.18 

7EST HUYBER 190 

CSF L I D  

-.OOPB 3.79 
-.0141 6.46 
"0139 7.27 
-.0151 7.39 

-.0131 7.40 
-.0135 7.47 

-.0094 7.28 
-.0097 7.16 

-.0064 6.64 
-.0073 6.40 
-.IO81 6.06 
-.0169 5.19 

-.oono 6.92 

H I R  

-071 
.118 

.221 
-169 

.*10 

.318 

.597 

n m  

.118 
e169 
,210 
e317 
.419 
-602 

H I U  

-426 
.473 
-521 
,570 
-617 
.666 

.605 
-685 

.604 
,601 

e684 
-606 

,683 
. L R ~  

n/R 

e426 
-470 
.517 
,564 
-610 
-659 
-600 

-685 
e684 

.684 
-601 
,686 
-685 

66 
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PUN  UIIVRER 181 LONCIITUCIINAL  STABILITY-AXIS AND LATERAL  RODY-AXIS DATA 

MACH OvUDA (PSF) RFTAvnEG  ALPHAsDEG  CL CO CPM  CRM  CVM 

2.90 
2 .09  
2.09 
2.09 
2.09 
2.09 
2.09 
2.09 
?.en 
7.09 
2.09 
2.09 

. 01  

.Ol 

.oo  
-.oo 
-.01 
- .OO 
-.oo 
- .@O 

. 01  

.01 

. 0 2  
- 0 6  

- 3 . ~ 9  
-1.66 

2.53 
.3n 

4.55 
6.55 

10.61 
0.57 

14.67 
16.69 
10.49 

1 2 . m  

1.3272  .2031 
"ll7.9 . I794  

1.6033 .e224 

2.0179 .2705 
1.0007  -2479 

2.1973 -2904 
2.3713 .3252 
2.5332 .3546 
2.6824 .3806 
2.7906 .4100 
?.FIR31 .4400 
2.8329 ~ 9 x 1  

- .5913 
-.7n63 
-.79s1 
-.7620 
-.71rn 
-.67no 
-.6143 
-.5555 
"4099 
-.4016 
-.3167 
- .301n  

.0049 
,0027 

-.0035 
~ 0 0 0 6  

-.0051 
-.0077 
-.0092 
-.0104 
- .0145 
-.0143 
-mol45 
-.0270 

.0021 
- 0 0 2 7  
.0032 
.0020 
.OO20 
-0024 

-.0002 
.0000  

-.0017 

"0035 
-a0025 

- . o o n ~  

RUN nllluPE9 182 L O N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

MACH  OIKPA (PSF)  RFTArnEG ALPHAIDEG CL CD  CPM CRY  CVM 

2.09 
2.89 
2 .00  
2.00 
2 . ~ 9  
2 .90  
2.09 
2.09 
2 .00  
2.09 
2.09 
2.09 

.oo  

.01  

-.00 
- .oo 
- . O O  
- .oo 

.oo  

.01 

. 0 2  

.04 
- 0 5  

.no 

-3.00 -7033 
-1.64 1.3354 

2.61 1.0492 
-42 1.6236 

4.51 2.0350 
6.56 2.2317 
0.58 2.4136 

10.61 2.5022 
12.66 2.7285 
14.69 2.R331 
16.72 2.9189 
10.71 2.9546 

-1650 
1096 

.E120 
-2363 
-2614 
.2910 
-3200 
.3537 
,3898 
.4170 
.4493 
.4910 

- . 6 l 9 6  
- .7945 
-.eon0 
-.7660 
-.7257 
-.6781 
-.6249 
-.5675 
-.5027 
"4107 
-.3161 
-.2402 

L n N G I T U P I N A L   S T A R I L I T Y - A X I S  AND LATERAL RODY- 

RFTArOEG  ALPHAenEG  CL co CPY 

. 0 1  -3. -2925 .2762  ,5693 
-1.73  ,9449 -2024 -3222 

. o o  
-.00 

.31  1.2394 . E R ~  .?us 
-.00 

2.40 1.4954  -2912  ,2206 

.oo 
4-65  1.7076 -3035 .PO63 

. o o  
6.47  1.9171  -3174  .I976 
0.56 2.1351  -3290 -1.943 

. 0 2  

.Ol 10.56  2.3212 .3442 . I 3 1 2  
12.63  2.4907  .3740 . I 1 0 3  

- 0 3  14.66  2.6P57  ,4036  .I219 
- 0 5  16.71  2.7306  ,4364  .1242 

10.70  2.7488  .4890  -.0263 

.no 

.on 

LONGITUnINAL  STABIL 

RFTA*nEG  ALPHAIDFG 

I' 

. 01  

. o o  
-3.92 
-1.76 

- .oo .34 
- .oo  
- .oo  

2.39  
4.69 

. O O  6.51 

. O O  

.Ol 10.65 
0.54 

.02 12.63  
14.69 

TV-AXIS 

CL 

,3318 
a 0 0 5 0  

.5660 

.e372 
-0242 
.2393 
e4290 
-5914 

,3160 

,0025 
,0090 

-.a022 
-0015 

- .0041 
-.0065 
-.0085 
-.0091 
-.0147 
-.0173 
-no207 
-.0233 

e0007 
-0129 
. D O 3 0  
-0035 
-0036 
.0032 
-0016 
.0011 

-.0016 
-.0036 
"0059 
"0074 

- A X I S  DATA 

CRY CVW 

-0130 -.0001 
-0044 -0023 
.0022 ,0020 

-.0022 .0026 
-.I3036 -0024 
"0067 -0016 

-.0106 - . 0 0 0 3  
"0143 - . 0 0 1 5  
"0165 - . 0 0 3 0  
- .0208 -.0044 
-a0314 -.0075 

-.00n2 .001o 

-AXIS DATA 

CRM 

.0108  

- .oooo 
. 0 0 3 8  

-.0004 
-a0034 
-a0072 
-.0090 

-.0140 
- . O O R P  

CYM 

.0006 
-0024 

e0061 
.OO20 

-0036 
.OO22 
- 0 0 0 9  

- .0016 
. 0010  

TEST NUMBER 198 

CSF  L/D 

- . O l R I  4.00 
- .014R 6.53  

-e0156 7.30 
-.015R 7.46 
-e0162 7.36 
-.0130 7 .29  
"0099 7 .14  

-a0070 6.60 
- . 0070  6.90  

-.0051 6 .44  
-0226 5.75 

-.n174  7.21 

TEST NUMBER 190 

CSF  L /D  

-.0069  4.75 
-.0165 7 .04  
-.0141 7.66 
"0109 7.03 
-.01R1 7.70 

-.0169  7.57 
- .0195 7.65 

"0162 7.30 

"0047 6.70 
-.0001 6.50 

-0077 6.01 

-.oonr 7.00 

TEST NUMBER 198 

CSF L I D  

-.0094 1.06 
- .0132 3.35 
-.0124 4.32 

"0147 5 .63  
-.0157 6.04  
- .0140 6.49 
-.0112 6 .74  
- .0001 6.60  
"0067 6.51 
"0065 6 .26  

-0153  5 .62 

- .01en 5.14 

TEST NUMBER 190 

CSF L I D  

"0137 1.42 
-.0141 4.21 
- .ole5 5.37 
-.026S 6.31 
-.0101 6 . 0 s  
-.0187 6.93  
-.0152 7.07 
-.0135 7.00 
- .0075 6.80 

.0017 6.20 
a 0 2 4 0  5.42 

- . o o m  6 .62  

H/R 

,422 
,465 
.509 
.557 
,602  
,647 
-605 
-6.93 
-606 
-606 
.609 
-600  

H/R 

-466  
-423 

-510 
.550 
-601 
.647 
.679 
-605  
-603  
.606 
-605 
-607  

H/0 

-417 
-450 
,503 
.549 
.595 
.773 
,600 
-603  
,607 
-604  
-605  
-693  

H/R 

,418 
.459 
-505 
-550 
-602  
-644 
,690 
.607 
.685 

-600 
-6.96 

.607 
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L D N G I T U D I N A L   S T A B I L I T Y - A X I S  4ND LATERAL  RODY-AXIS DATA 

RFTA.rOEG  ALPHAvDEG  CL CD  CPW  CRM  CYW 

. 0 1  -3.88  .4n41 .18m .121n .0105 .0018 

.oo  

.oo 
-1.56 1.1355 -2055 "1655 - 0 0 4 9  . 0030  

-36 1.4076 -2223 - . X 5 5  -.OOlZ -0031 

.oo  4.49 1.~~24 -.3544  -.0037 .0030 

.oo 6.64  2.1367 -2926 - .4002 -a0055 -0032 

.01  8.59  2.3229 ,3205 -.4347 -e0078 e0014 

.02 
- 0 3  

10.68 z.505~ ,3575 -.4668 -.0091 . 0004  
12.71 2.6728 .3931 - . ~ R I O  -.0137 -.0019 

-04 14.67 2.7860 .e34 -.*so6 -.0168 -.ooze 
. I 1  
.07  16.64 2.R545 -4580 "4279 -e0249 "0064 

18.85  2.8652 -5337 "5463  "0364 "0083 

.on 2.44  1.6630  .2425  -.3119  -.0016  .0036 

L O N G I T U n I N A L   S T A R I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RETAenEG ALPHAIDEG CL  CD CPM  CRM  CYM 

.01 - 3 . ~ 4  -5652 -1802 -.1860 -0136 . 0011  
-.oo -1.66 1.2068 .2014 -.4671 -.0025 .0025 

.oo e 4 0  1.5243 -2195 -.5672 -.0028 .0033 

.oo  

.oo  
2.45 1.7690 .24z4 -.618n -.0046 . o o m  
4.68 z.01~2 .2735 -.6661 -.0076 .oozs 

. 01  6.51 2.2129 ,2990 -.7031 - .0095 .0019 . O ?  8.91 2.4487 .3379 -.7497 -.€I110 .0007 

-06 
- 0 4  14.80 2.9033 .4470 -.7664 -mol62 -.0024 

16.70 2.9612 .4805 -.7642 -e0215 -e0038 
.11 18.78 2.9566 ,5563 -.7995 -e0372 - . 0 0 9 3  

LONGITUDINAL  STABILITY-AXIS AND LATERAL  RODY-AXIS DATA 

RFTA.DEB  ALPHAtDEG  CL CD  CPM C W  CYM 

.Ol 

- .oo  
.00 

.oo  

.oo 

.Ol 

. 01  

.02 

.03 
e 0 3  
-07 
.10 

-3.81 
-1.67 

.47 
2.55 
4.50 
6.62 
8.66 

12.69 
14.79 
16.77 
18.79 

10.13 

.7097 
1.3083 
1.6325 

2.0899 
1 .e734 

2.3233 
2.5270 
2.7114 
2.8780 
8.9091 
3.0386 
3.0168 

,2030 
,1803 

,2248 

,2805 
.251? 

-3147 
.3497 
-3896 

-4679 
.5121 
.5936 

A P R ~  

-.4937 
-.746n 
-.PSI* 

-.950n 
-.WAO 

-.9062 

-1.0374 
-1.0686 
-1.0723 
-1.0146 

-1.0268 
-.9538 

,0003 
-0139 

-.0017 

-.0064 
-.0034 

-.0089 
-e0086 
-.0108 
"0143 
-.0150 
-.0239 
"0343 

. I3009 

.0030 
e0035 

.0021 

.0027 

.0020 

.0010 

. 0 0 0 9  
-.0007 
-.0027 
-.0067 
-.0102 

LONGITUDTNAL  STABILITY-AXIS AND LATERAL  BODY-AXIS DATA 

R€TA.DEG  ALPHArOEG  CL CD  CPM CRY CYY 

-.oo 
. o o  -3.78 .e130 .le48  -.7993 -0116 .0008 

-.00 e 4 3  1.7099 e2379 -1.1621 -.0023 -0028 
.oo  
.Ol 

2-58 1.9646 .2662 -1.2231 - n o 0 4 2  a0026 
4.55 2.2014 ,2983 -1.2680 -moo57 -0028 

. 01  6.67 2.4277 .3361 -1.3053 -.0075 ~0022 

.O? 

.n2 10.70  2.7955 .413n -1.3522 -.0105 .001o 
8.68  2.6158  .3731  -1.3316 -so103 - 0 0 0 9  

-1.62  1.3996 .zlzq -1.05~3 -.004o . o w 3  

TEST NUMBER 198 

CSF  L /D 

"0174 2.58 
"0147 5.53 
"0197 6.33 
"0191 6.86 
-.0170 7.03 
- . o ~ n z  7.30 
-.013n 7.75 
-.0099 7.01 
-.004A 6.80 
-.0051 6.58 
-.0007 6.23 

-0234 5.37 

TEST NIIYRER 198 

CSF L I D  

-.Dl48 3.14 
"0174 5.99 
-.0226 6.95 
-a0187 7.30 
-.0192 7.36 
-.0172 7.40 
"0136 7.25 
-.Ill34 7.09 
-.0085 6.78 
"0075 6.50 

-0264 5.31 
. 0013  6.16 

TEST NUMRER 198 

CSF  L/D 

"0113 3.94 
"0166 6.45 
-.0212 7.26 
-.0151 7.46 

-.01P3 7.38 
-.0156 7.45 

"0114 7.23 
-.Ole4 6.96 
-.0099 6.72 
-.0052 6.39 
- .0045 5.93 
.0330 5.08 

TEST NUMBER 198 

CSF L / D  

-.0099 4.40 
-.Dl68 6.57 
-.0183 7.19 
- .0148 7.38 
- . O I R 2  7.38 
-.0141 7.22 
-.013n 7.01 
-.0117  6.76 

- 0 4  
.06 

14.80  3.0631  .5019 -1,2784 -.0110 -.0024 -.0056  6.10 
16.72 3.1030 -5424 -1.2115  -.OlSR -.0055 -0082 5.72 

.04  12.74 2.9583 ,4583 -1.3470 -mol38 "0017 -.0071 6.45 

. n9 18.95 3.0860 .6361  -1.2391 -e0288 - . 0095  .0390 4.85 

H/B 

-419 
.465 
.507 
.553 
.577 
-614 
.647 
-662 

.646 
,654 

.675 

.679 

H/B 

,421 

.509 
-464 

.605 

.554 

-626 
-648 
.658 
.652 
-669 
,675 
,670 

H/O 

-423 
e465 
.511 
.557 
.602 
e650 
-685 
.685 

.685 

.686 

-685 
.685 

H/B 

-425 

.512 
,468 

.558 

.604 

-671 
-652 

-692 
-690 
-699 

-704 
.678 
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. o o  
-.on 

-3.78 
-1 .57  

.00  . 4 9  

.oo 

. 0 1  4.61 
2 .56  

. O l  6.66 

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

1 0 . 7 2  
12 .73  

04 14 .82  
0 9   1 6 . 7 1  

1 .5468  
- 9 2 9 6  

2 . 0 7 7 9  
1 .8?15  

2 . 2 9 3 5  
2 . 4 9 7 9  
2 . 6 6 9 7  

2 .9836  
3 . 0 6 7 6  
3 . 0 2 4 5  

2 . 8 3 0 2  

. 2 0 0 5  
, 2 2 9 2  
- 2 5 9 4  
- 2 8 9 4  
, 3 2 7 6  
- 3 7 0 5  

-5013 
- 4 5 9 1  

.5434 

~ 1 1 ~  

.sa38 

-1.13215 
- 1 . 3 9 5 9  
-1.4856 
-1.53-7 
-1 .5656  
-1 .5657  
-1 .5459  
-1.S29B 
-1 .4966  

-1.3Z36 
-1 .3852  

-.0031 
. 0101  

- .003R 
" 0 0 4 7  
-moo71 
- . 0 0 8 9  
- . 0 0 9 4  
- . 0 1 1 8  
- . 0 1 5 0  
" 0 1 4 4  
"0313 

- . 0 0 0 2  
.OO2O 
- 0 0 2 4  
.OD21 
, 0 0 0 9  
. 0 0 2 0  
. 0 0 1 2  
- 0 0 0 4  

- . 0 0 2 2  
-.0040 
-.!I122 

- .OORJ 
-.01415 
- . 0 1 7 n  
- . 0 1 4 7  
- . 0 1 2 4  
-.(I159 
- . 0 1 2 0  
-.0107 
-e0038 

- 0 0 5 5  
. 0 2 7 5  

4.64 
6 .75  
7 .02  

7 .00  
7.18 

6 .74  
6.48 
6 .16  
5 .95  
5.65 
5.18 

RUN NUMRER 1 9 0  L O N G I T I I D I N A L   S T A 4 I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA TEST NUMBER 1 9 8  

MACH QvKPA I P S F I  RFTAvDEG ALPHA.I)EG CL CD  CPM  CRM CYW CSF  L/D 

-10 .01  

- 1 0 . 0 2  
-10.03 

-10 .06  

-10 .06  
-1O.OR 
-10.08 
- 1 0 . 0 9  

-10.01 

- 1 o . w  

-10.07 

-3.132 
-1 .69  

2 . 4 6  
.35 

4.50 
6 . 5 9  

1 0 . 6 6  
12 .69  
14 .69  
16 .73  

6 .58  

1.5130 
1 . 7 5 7 6  
1 . 9 7 7 9  
2 . 2 0 5 6  
2 . 4 0 9 3  
2 .5937  
2 . 7 4 7 1  
2 . 8 0 9 1  
2 . 8 7 9 8  

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  

RETL*DEG  ALPHArDEG  CL 

. 0 2  

.01 
- 3 . 8 ~  
- 1 . 6 8   1 . 2 0 2 2  

- 5 2 3 2  

- . O O  - 4 1   1 . 5 1 4 5  
-.oo 
- .01  

2 . 4 3   1 . 7 6 0 6  
4.53 1 .9935  

- .01 6.55 2 . 2 1 2 0  
- .oo  
- .oo 

8.65 2 .4233  

.oo 
10.65 2 . 6 0 1 1  
1 2 . 6 8   2 . 7 5 2 7  

.Ol 1 4 . 7 1   2 . 8 3 8 1  
e 0 7   1 6 . 7 5   2 . 8 1 2 1  
- 0 6   1 6 . 6 8   2 . 9 2 4 1  

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  

RETArOEG  ALPHAqOEO  CL 

5 . 0 3  
5.02 

- 3 . 9 0   - 5 3 6 2  

5 . 0 2  
- 1 . 6 9   1 . 2 1 8 7  

- 4 2  1.5481 
5 . 0 3  2 .42   1 .7515  
5.03 
5.04 

4.50 1.9743 
6 . 5 3   2 . 1 9 5 0  

5 .  os 
5.06 

8 . 6 2   2 . 4 0 4 8  

5.0r) 1 2 . 7 1   2 . 7 1 8 1  
5 . 1 1   1 4 . 6 6   2 . 7 6 9 7  
5.17 1 6 . 7 2   2 . 8 1 2 0  
5.22 1 8 . 7 2   2 . 8 5 7 2  

1 0 . 6 4   2 . 5 ~ 9 8  

.1534 - . 3 7 ~ 9  
- 1 6 7 3  " 5 4 6 1  
- 1 9 0 1  - .6168  
. 2 1 2 7  " 6 6 7 7  
. 2 4 1 4  " 7 0 9 9  
- 2 7 2 4  " 7 6 3 1  
.3058 - .7904  

.3843 -.e310 

,4718 - . 8 2 1 0  

. ~ 2 6  - . R ~ M  

. a 1 6  - .ne54  

. 0 2 1 1  

. O M 6  
- 0 4 6 2  
- 0 4 7 5  
-0480  
-0483 
-0483 
.0488 
-045.9 
-0355 
-0361 

&NO L I T €  

CD 

- 1 8 0 6  
. z o o 2  
.E193  
- 2 4 2 6  
- 2 7 1 0  
. 2 9 8 9  
. 3 2 9 6  
. 3 6 5 0  
-4053 
.4415 
.SO45 
.55Sb 

IRCL e o n Y - A x I s  D A T A  

CPM CRN 

- . 1 3 5 7  .0076 

- .546S - a 0 0 2 2  
- . 6 0 1 4  - .0041 
-.6485 - . 0 0 6 1  
-.I5935 " 0 0 7 6  
- . 7 4 5 9  -.0110 
- . 7 8 2 4  - e 0 1 1 6  
-.BO63 - . 0 1 5 0  
- . e 1 2 9  -.Ole3 

-.a205 " 0 2 2 4  

- . 4 4 0 7   . 0 0 1 6  

- . R ~ M  - . 0 2 8 7  

AND LATERAL RODY- 

CD  CPM 

- 1 7 1 6  " 1 5 0 9  
- 1 9 1 7  " 4 7 8 2  
- 2 1 1 2  -.SI315 
- 2 3 4 1  -.6319 
- 2 5 8 9  - . 6 7 7 1  
- 2 8 8 4  - . 7 2 2 6  
- 3 2 1 7  -.'I671 
. 3 5 5 9  - . 7 9 9 4  
, 3 9 7 4  -.a348 
- 4 3 7 9  - . e 2 7 5  
. 4 9 7 4  -.8346 
- 5 4 9 9  - . e 2 3 9  

. A X I S  DATA 

CRM 

" 0 2 1 4  
.0094  

-.I3272 

- n o 3 3 7  
- . 0 3 2 6  

- . 0 3 9 1  
" 0 3 9 7  
" 0 3 9 5  
" 0 4 4 1  
-.OS24 
- a 0 6 0 0  
-.OS04 

" 0 3 1 1  . 2 3 9 7  4.54 
" 0 2 7 6  . 2 2 3 0  6 .96  
- . 0 2 5 2  . 2 1 2 8  7 . 9 6  
" 0 2 3 9  .PO87 8.26 
" 0 2 3 1  . e 0 4 7  8 . 1 9  
" 0 2 3 4  . 2 0 7 2  8.10 
" 0 2 3 6  - 2 0 7 3  7.A8 
" 0 2 3 5  . 2 0 7 4  7 .57  
- . 0 2 5 5  - 2 1 0 9  7.15 
" 0 3 2 2  . 2 2 2 9  6 .51  
"0361 - 2 3 3 1  6.10 

CYM 

.0015  
-0030 
-0030 
. 0 0 2 7  
e 0 0 2 6  

- . 0 0 0 2  
- 0 0 2 3  

- .0005 
- . 0 0 2 1  
" 0 0 4 7  
-a0085 
-.0030 

CYM 

.OISR 
- 0 1 6 0  
. 0 1 5 t  
- 0 1 4 5  
-0143 
- 0 1 3 2  
- 0 1 3 7  
- 0 1 3 5  
. 0 1 2 1  
, 0 0 9 1  
.0081 
- 0  1 4 4  

TEST NUMBER 1 9 8  

CSF L I D  

- .0069   2 .90  
- . 0 0 7 0  6.00 
- . 0 0 9 6  6.91 
- .0100 7 .26  
-.0108 7 .36  
- . 0 0 9 2  7.40 
- .002R 7 .35  

.0000  7 .13  
- 0 0 6 1  6 .79  
e 0 1 4 4  6.43 

.LIP86  5.26 

.034n 5 .57  

TEST NUMBER 1 9 8  

CSF L I D  

- a 1 1 8 4  3.13 
" 1 1 9 3  6 .36  
" 1 1 3 7  7 .33  
- . 1 1 2 1  7 .48  
" 1 1 1 9  7 .63  
" 1 1 3 3  7 .61  
- . 1 1 4 n  7 .47  
" 1 1 5 4  7;28 
- . I 0 6 6  6.84 
" 0 9 7 0  6 .33  
-.0903 5 .65  

~~ 

-.IO*A 5 .20  

H/B 

- 4 2 1  
-466 
-510 
. 6 8 7  
. 6 0 3  
.650  
- 6 6 5  
.685  
.665 
, 6 8 4  
-684 

H/A 

4 6 4  
- 4 2 0  

- 5 0 9  
.554 
e 6 0 1  
- 6 4 7  

.684 
,684 

,685 
-685 
- 6 8 5  
- 6 8 4  

H/B 

e 4 1 9  
,464  
- 5 1 0  
.555 
- 6 0 2  

.be4 
,648 

-685 
-684 
- 6 8 4  
.685 
,685 
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L O N G I T U D I N A L   S T A B I L I T Y - A X I S  4ND LATERAL  RODY-AXIS  D4TA 

RFTAIDEG  ALPHbgDEG  CL CO CPL  CRU CYM 

- .01 
- . D l  

-3.60 1.5111 ,1854 -.9n55 .0017 .0013 
-1.53 1.6917 .to77 -.or29 .0007 .0012 

.oo  -49 1.8628 ,2299 -.e1119 - . 0 0 1 0  ,0013 

. 0 1  

. 01  4.59  2.2410 -2860 "7545 .On02  .0019 
2.53  2.0521 -2559 -.7960 - . 0005  ,0014 

- . 0 3  
.01 

6.61  2.324R e3397 -.6263 -0296 ,0114 
8.54 2.1503 -4295 -.391R -.0020 ,0013 

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATERbL  RODY-AXIS DATA 

RFTbWDEG  bLPHA.DEG  CL  CD CPM  CRY CYM 

-.oo 
-.oo 

-3.71 1.1609 -1638 - a 6 6 5 8  -.0007 -0026 
-1.63 1.3505 -1777 "6306 -e0032 .0020 

-.OO .38 1.5379 e1943 -a5977 "0044 ,0018 
.oo 
.Ol 4.49 1.9325 -2373 "5231 -e0044  e 0 0 2 1  

2.46  1.7444 -2133 "5604 -.0040 .0022 

.01 6.54 2.1291 -2644 "4791  "0037 -0017 

TEST NUM8ER 198 

CSF  L/D 

-.009S 8.15 
-.0097  8.15 

-.0108 8.02 
"0126 7.83 
- .0045 6.84 
-.0082 5 .01  

-.011n 8.10 

TEST NUMRER 198 

CSF L I D  

-.0149  7.60 
-.0142  7.09 

-.0167  7.92 
- .0196 8.18 
-.ole7 0.14 
-.n162 8.05 

-205 2.91  (60.761 .OP 8.49  2.0363 .3534 -.E789  -.0021 e0026 -.016?  5.76 

RUN NI 

MACH 

.PO4 
-204 
-204 
-203 
-204 
- 2 0 4  
.2Ol 
.203 
- 2 0 4  
-204 

PUN LI 

LACH 

.PO5 

.PO4 
-204 
-204 
- 2 0 4  
-204 
,204 

.PO4 

.204 

-204 

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  

RETAIDEG  bLPHA.OFG  CL 

-.no - 3 . R R  
- . n o  

.on 

.no 
-1.79 

-27 

. 00  
2.32 
4.40 

.01 6.41 

. o t  

.01 8.44 
10.41 

.01 14.47 

.n1 12.42 

.7?87 

.5441 

1.0000 

1.4334 
1.2120 

1.6443 
1.8354 
1.7607 
1.7197 
1 . ~ 1 ~ 2  

4ND LATERAL  RODY-PXIS DATA 

CD  CPM CRY 

,0761 -.4357 
.OB24 -.4127 
.0932 -.3904 
-1082 "3651 

.1458 "3014 
a1710 -.E689 
a2621 -. 1003 
.3236 -.0168 
-3770 .0549 

, 1 2 5 ~  - . 3 3 5 ~  

. 0028 

. o o o o  

.0017 
,0001 

-.0002 
. 0 0 0 9  

-.0003 
-.0021 

- 0 0 4 0  
~ 0 0 6 4  

CYM 

.0012 

.0010 

- 0 0 0 9  
.0005 

. 0 0 0 9  

.0010 

.0014 

.0005  

.0025 
,0026 

LONGITUDINAL S T A E I L I T Y - A X I S  AND LATEQbL  ROIIY-AXIS DATA 

RCTA.DEG CLPHAVDEG  CL CD CPL  CRN CYM 

-.oo -3.78 ,8044 .0798  -.LO42  ,0051  ,0016 
-.00 
.oo 

-1.73  1.0239 .0916 -.SEI36 -0042 .0018 
.37  1.2417 -1066 -.5601 -0043 -0017 

.oo 

.oo 
2.39 1.4545 -1258 "5347 -0036 .001? 
4.44 1.6755 .1466 -.5074 . 0040  .0022 

.on 6.49 1 . ~ ~ 6 4  .1721  -.477n , 0 0 3 ~  .oozs 
-.01 8.50 1.9807 -2276 "3664 .0211 -0103 
.02  10.48 1 . ~ ~ 6 9  .3097  -.eo03 -.OOV .0002 

.02 
. 01  

14.39 1.8435 .437n  -.or58 . o o w  - . o o o q  
13.79  1.8965 .4013 - . a484  - 0 0 8 8  -0031 

TEST NUMBER 198 

CSF L I D  

-.0120  7.15 

-.0123  10.73 
-.0113 9.45 

-.0090 11.20 
-.0110 11.39 
"0131 11.28 

"0143 6-72 
-.0117 10.73 

- .ole5 5.50 
-.0110 4.81 

TEST NUMBER 198 

CSF L I D  

-e0097 10.08 
-.0118 11.17 
"0124 11.64 
-.0125 11.56 
-.0116 11.43 
"0141 10.96 
"0167 8.70 
-.0122 6.09 
-.a120 4.73 
-0023 4.21 

H/R 

- 4 6 2  
,416 

-507 
.553 
.599 
-666 
685 

H/R 

,419 
,465 

.555 

.so9 

~ 6 0 1  
-647 
-685 
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LONGITUDTNAL  STABILITY-AXIS AND LATERAL  BonY-AXIS DATA 

RFTA*DEG  ALPHAsDEG  CL  CD CPM CRY CYM 

-.01 
-.01 
- .oo  
.Ol 
.02 
.02 
-03 

.O6 

.09  
-07 

.12 
- 1 4  
.IS 

. n4 

-1 -89 
-3.96  .1387  .1378  -.?764 

.4347 -1203 "3311 .~ 

2.31 1.1729 ,1256 "4830 
. 22 ,8708 -1162 -.4711 

4.35 1.3902 -1481 - .4602 

20.58 2.3320 .4557 "1273 
18.63 2.3475 -3952 -.I520 

22.58 2.3507 .5317 - . l o 0 0  

-0015 
.0029 

-.0001 
.a016 

-so015 
-0019 

-moo36 
-.0022 

-.0081 
-.0129 
-a0242  
-.0388 
-.0409 
-a0392 

L0NGIT I I I ) INAL  STABIL ITY-AXIS  AND LATERAL  RODY-AXIS DATA 

PFTA.DEG 

-.01 
- .oo  

. o o  

.Ol 

.Ol 

.02 
e 0 4  
05 
-07 
. l o  
.I3 
-16 
.18 

ALPHAtDEG 

-3.93 
-1.84 

26 
2.31 
4.39 
6.40 
8.48 

20.55 

CL 

-1615 

-9050 
1.1618 
1.4027 
1.6064 
1.7991 
1.9774 
2.1271 
2.2218 
2.2757 
2.3241 
2.3064 

.*061 

L O N G I T U D I N A L   S T A B I L I T Y - A X I S  

RFTArDEQ ALPHAIDEG CL 

-.01 
-.a0 

-3.95 -1641 

.oo 
-1.79  .5867 

-27 .9208 
.01 2.29 1.173~ 
.01 4.3R 1.3994 
.02 6.40  1.5936 
-03 
- 0 5  10.51 1.9806 

8.47 1.8024 

-06 12.55 2.1486 
.12 14.51 2.1418 
- 1 4  16.55 2.2385 
.PO 18.55 2.2554 

LONG11 

RETAIDEG 

-.01 
-.01 
- .oo  

.01 

.01 

.02 
-03 

-06 
. I  1 
-13 
.1s 

.a4 

' I ID INAL  STABIL ITY-AXIS  

ALPHA.DEO CL 

-4.00 
-1.88 

.1243 

.5574 

2.32 1.1963 
-23 .9463 

4.37  1.4322 
6.45 1.6645 

10.49  2.0428 
8.51 1.8688 

12.55 2.1957 
14.58 2.2023 
16.59 2.3004 
18.56 2.3663 

CD  CPM 

.1365 -.2931 
-1196 "3701 
.1175 -.4801 
.1315 - . ~ R S P  
.1491 "4629 
.I729 -.4346 
. I W R  -.WOO 
.2301 "3578 
.2632 -.3100 
.30u -.ELP* 
.3541 -.2273 
.4059 -.1640 
.4651 -.1428 

AND LATEPAL RonY- 

CD CPM 

.1387 -.3122 

.1171 "4371 

.1191 -.4906 

.1305 -.4886 

.1505 -.46RO 
,1742 -.4397 
.1976 "4005  
.2251 "3537 
.2570 "3165 
.3108 -.3252 

.4029 -.le67 

. 3 5 ~  -.27n5 

AND LATERAL BODY- 

CD  CPM 

.le12 -.3013 

. O W 1  "4340 

.0991 -.4970 
-1134 -.5014 

,1559 "4440  
.1R4Q "4138 
.2159 -.3737 
-2519 -.3333 
.3064 -.3307 
.3480 -.289O 
.3904 -.2400 

.1330 -.47~n 

.0017 
,0010 

- .0001 
.0008 

-.0005 
-0007 

-.0010 
-e0015 
-.0030 
-e0053 
"0116 
"0157 
"0193 
-.O210 

CRM CYM 

.0021 .0004 
-0065 - . 0009  

-.oooo -.0002 
-0002 -.0003 

-.0017 - .0004 
- e 0 0 3 4  -.0010 
-a0067 -.OOPS 
"0099 - .0041 
-.0170 -.0070 
-.O293 -e0130 
- .0410 -.0182 
-.04.46 -.0201 
"0445 -.O212 

. A X I S  DATA 

CRM CYH 

. 0039  -.0000 
-0013 - 0 0 0 4  
.0014  .0001  

-.0021 - n o 0 0 3  
-0006 . 0001  

- .0055 - .0012 
-.0069 -.0017 
- a 0 1 1 5  "0033 
- e 0 1 3 1  - e 0 0 4 4  
-.0328 -.0139 
"0354 -a0136 
-.0471 -mol96 

- A X I S  DATA 

CRM 

,0059 

. 0 0 4 2  
-0031 

.0010 
-0007 
.0010 

-.0022 

-e0107 
"0064 

-.0296 
-.0321 
"0296 

CYM 

e0003 
,0013 
.0010 
,0010 
.a009 
- 0 0 1 6  
- 0 0 0 4  

-.0022 
"0043 
-.0122 
-.0122 
-.0101 

TEST NUMBER 198 

CSF L I D  

"0117 1.01 
-.0067 3.61 
-.0069 7.49 
-.OOBO 9.12 
- . o o ~ n  9.39 
-.0046 9.44 
- .0045 9.20 
"0043 8-04 
-.0047 e.45 
.0008 7.72 
.0098 7.07 
.0200 5.94 
-0192 5.12 
.0016 4.42 

TEST NUMBER 198 

CSF L I D  

- . O O ~ A  1.18 
- . 0009  4.06 
-.0059 7.70 
-.0025 8.83 
-.0040 9.41 
"0036 9.29 
"0046  9.00 

.0015 8.59 

.0046 8.08 

.ole8 7.29 

.a264 6 - 4 5  

. o m 4  5.73 
-0174 4.96 

TEST NUMRER 198 

CSF L I D  

- . o o t q  1.18 
- .0062 5.01 
-.0046 7.73 
- .0044 8.99 
-.OOPS 9.30 
-.0045 9.15 
-.0031 9-12 
- . 0 0 0 9  8.80 

.0034 8.36 
-0293 6.89 
.0319 6.35 
.O299 5.60 

TEST UUYBER 198 

CSF L I D  

- .0024 1.03 
- . 0 0 @ 6  5.62 

-.0064 10.55 
-.0062 9.55 

-.0055 10.77 
-.0082 10.68 

- . 0 0 0 9  9.46 
-.0076 10.11 

-0048 8.72 
-0256 7.19 

.0271 6.06 

.02e3 6.61 

H/R 

-428 
-415 
-523 
-571 
-619 
-667 
.685 
.be5 
-685 
-685 
.685 
,684 
.684 
-685 

H/R 

.429 

-522 
-568 
-615 
-661 
,683 
-684 
-686 
.684 
,685 
-684 
-686 

,475 

H/R 

429 
.475 
-519 
-564 
,610 
-655 

.685 
- 6 9 3  

-685 
-684 

-685 
-684 

H / 8  

,473 
.428 

.564 
-608 
-655 
-685 
,684 
.685 
,685 
.685 
.688 

.SIB 
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L O M I T U n I N A L   S T A B I L I T Y - A X I S  AND LLTERbL  RODY-AXIS  DATA 

RFTArnEG  ALPHArnEG  CL CD CPU CRM  CYM 

-.no 
-.01 

- .oo 
.01 

.OP 

.01 

-03 
04 

- 0 5  
.OR 
.12 
.12 

-4.06 
-1.99 

-13 
2.22 
4.29 
6.35 
8.47 
10.41 
12.49 
14.47 
16.56 
18.58 

-.1954 
-1748 
.SA98 
.Rh26 

1.1134 
1.3571 

1.8070 
2.0176 
2.1401 
2.1967 
2.?792 

1.6016 

-2318 .767R 
,1949 ,6247 
-1733 -4976 
-1685 .4455 

.1779 ,3674 
-1711 -4061 

,1924 .PRO2 
-2166 .?236 
,2456 ,1829 
.2861 ,1048 
e3365 -.0215 
-3810 -.0599 

- 0 0 5 3  
.DO94 
.0045 
. O O 2 O  
. 0 0 2 R  
.0010 

-.0023 
.OOOE 

-.0045 
-.Dl24 
-e0223 
-.0187 

.OOlO 

.0010 

-0009 
-0009 

. 0009  
-0014 

. 0 0 0 3  
-.0007 
-.oo21 
-.0061 
-.0087 
-.0053 

-.01 
- .oo 
-.on 
.n1 
.01 
.02 
e 0 3  

- 0 5  

.12 

.12 

.04 

.on 

-4.03 
-1.89 

.16 
2.24 

6.40 
4.31 

10.51 
8.41 

12.54 
14.53 
16.60 
18.54 

"1412 
-2767 
-6482 
.9537 

1.2093 
1.4614 
1.6894 
1.8972 
2.0941 
2.2263 
2.2558 
2.3314 

,1834 
e1418 
.1270 

.1469 
e1319 

-1675 
.191R 
.221R 
.2545 
,2941 
,3478 
,3932 

-6009 
-4174 
,2585 
-1666 
.097R 

-.0248 
,0377 

-.01)19 
-.1146 -. 130.3 
-.2639 
-e3012 

.0042 

.0052  

-0038 
-0009 

-.0008 
-0016 

-.0019 
-.0047 
-.0079 

"0263 
-.0166 

-.0222 

-.0002 
.0005 

- .oooo 
. 0003  

.0009 

-.OOO2 
.0002 

-a0016 
-.0031 
"0073 
-e0099 
-e0071 

L O N G I T U D I N A L   S T A R I L I T Y - A X I S  AND LATFRAL  ROPY-AXIS OATA 

RETAIDEG  ILPHA.DEG  CL CD CPU CRM CYH 

-.oo 
- .oo 
- .oo  

.01 

.01 . O ?  

.os 
- 0 4  

-07 
.ll 
.1P 

.on 

-1.Pl 
-1.R9 

2.29 
.19 

4.37 
6.37 
8.48 
10.55 
12.54 
14.57 
16-57 
18.56 

-4072 ,1224 

1.0597 .1270 
-7559 .1191 

1.5524 1673 
1.3208 .1440 

1.7887 .1956 
1.9849 .2289 
2.1680 .2645 
2.3204 ,3033 
2.3308 ,3578 
2.3926 ,4117 

.mot .IPPI 
1165 
1272 

"0155 

-.1774 
-.lo95 

-a2291 
-.E865 

-.35R7 
-.?.E71 

- . ~ R A Z  
1.3672 

-.5368 

.0066 
,0051 
.0024 
.0021 
.0026 

-.0012 
.0012 

-.0058 
-.OOBh 
"0145 
-.0271 
-.OPE4 

-0013 
- 0 0 0 4  
.0006 
e0006 

.0014 
,0013 

-.0020 
. 0005  -. 0029 

-.0060 
-.0102 
"0069 

L O N G I T U D I N A L   S T A B I L I 7 Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RETAQDEG  ALPHPrOEG  CL CD  CPM  CRM  CYM 

-.on 
-.no 
-.on 

.Ol 

.OO 

.02 

.02 

- 0 4  
-03 

-07 

-4.00 

.20 

4.35 
2.31 

6.42 
8.52 
10.54 
12.55 
14.61 

-1 .n7 .4692 .ll94 -.1393 
-0726 ,1428 .0692 

1.1487 ,1287 -.3678 
-8400 .1182 -.E791 

1.3892 .149? "4293 

2.0692 ,2375 -.5866 
1.8734 .EO37 -.5406 

2.2576 -2753 -.6076 
2.3976 .3173 -.6106 

1.6970 ,1739 -.4.347 

- 0 0 3 5  
.0056 

.0030 
-0023 

-.0014 
e0016 

-.0029 

-.0079 
-.0056 

-.0150 

.a012 
- 0 0 0 3  

.0004 

.0008 

.0012 

.0001 
,0007 

-.0011 
-.0021 
-.0053 

TEST NUMPER 198 

CSF L I D  

-.0092 "84 
-.0056 
-.0064 3.40 

-90 

-a0076 5.12 

-.On70  7.63 
-.DO54 6.51 

-.0052 8.33 

-.OOlR 8.21 
.0096 7.48 
-0236 6.53 
-0204  5.98 

-.0042 n.34 

TEST NIJM8ER 198 

CSF L I D  

"0079 1.95 
-e0049 1.77 

-.0072 5.11 
-.0053 7.23 

-.0075 8.73 
-.0065 8.23 

"0065 8.81 
-e0039 8.55 
-.0013 8.23 

.0050 7.57 

.0225 6.49 

.0205 5.93 

TEST NUMBER 198 

CSF L/D 

-e0063 3.33  
-.0043 3.11 
-.0074 6.34 
-.On54 8.34 

-.0097 9.2g 
-e0065 9.17 

-.OO7R 9.14 
-.0028 8.67 
-.0007 8.20 
.0069 7.65 
.0241 6.51 
.020n 5.81 

TEST NUMOEP 198 

CSF L I D  

-.0090 3.92 
-.0057 -16 

"0063 7.11 
"0074 8.92 
-.0062 9.31 
-.0094 9.42 
-.0066 9.19 

-.0023 8.20 
"0043  8.71 

.0048 7.56 
.11 
.l? 

16.57  2.3881  ,3776  "7034  -.0293 -e0117 ,0237 6.32 
18.61 2.4534 ,4371 ' -a7510 "0259 -mol01  e0226 5.61 
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L O N G I T I I D l N A L   S T P S I L I T Y - A X I S  AND LATERAL  ROnY-AXIS Q A T 1  

RETArDEG  ALPHAeDEG  CL CD  CPM  CRM 

- ,oo  -3.96 
- .oo  -1.85 

.1510 .1381 -.25qn . o o w  

- .oo  
. 5 n w  . 1 ~ 0 3  - .46s7  .Om4 

. n o  
- 2 4  ,9583 .12ze -.mu .003e 

.01 
2.10 1.2424 . 1 x e  .ooo4 
4.35 1.4902  -1608  - .7574 - . 0 0 1 2  

CYY 

-0007 
,0014 
, 0005  
-0009 
.oooe 

LONGITUDINAL  STARILITY-AXIS AND LATERAL  RODY-AXIS DATA 

RETArDEG  ALPHArDEG 

- . 0 1  
- .oo  

-3.95 
-1 .86  

. o o  
.28 

2.39 

.OP 
4.45 

- 0 3  
6.44 

.OF 
8.51 

1 0 . 6 0  
. 0 6  12.62 

.no 

.n l  

. O Q  14.61 

. I 5  16-62  

. 2 0  18.68 

LONGITUDINAL  STABIL 

FlETA*nEG  ALPHA~DEG 

- .nl  -3.u7 
- . 0 1  -1.01 

. o o  .32 

.01 . n2 
2 .43  
4 . 4 3  

.04 8.5* 

. n3 6 .47  

CL 

,2433 

1.0633 
.bR09 

1.3603 
1.6020 

2.0440 
2.2371 
2.4146 

2.5322 
2 .5165  

1 .n204 

2 . 5 3 ~ 7  

CD 

-1448 
. I P B R  
.133e 
-1530 

.2104 
- 1 8 0 5  

,2436 
-2832 

.3779 

.3298 

.4491 
-5216 

CPM 

-.56n4 
"7731 
-.9208 

-1 .0163  
-1.0694 
-1.1064 
-1.1299 
-1.1490 
-1.1587 
-1.1346 
-1.1747 
-1.2025 

CUM 

- 0 0 5 5  
- 0 0 3 3  
.0015 

-.0008 
-.0042 
-.0072 
-.0096 
- . 0123  
-.Ill59 
- .0249 
- e 0 4 2 2  
-.Ob22 

CYM 

.0005  
- 0 0 1 3  
-0005 
.0004 
.0003 

-.0005 

-.a023 
-.0008 

"0103 
"0049 

-.0191 
-.0199 

I TY-AXIS AND LATERAL  RODY-AXIS  D4TA 

CL CD CPM CUM CYM 

1 
1 
1 

. 3 ~ 7 0  .1546 - . a n 3 3  .0073  .oon6 
- 8 0 7 3  . I 4 1 5  -1.0875 .0029 . 0 0 1 0  
-1716 -1527 -1.?257 -.0001 .0007 
-4552 -1763 -1.3135 - .0025 -.0009 
-6A60 -2066 -1.3455 - .0025 - . 0 0 2 1  
-9067 ,2411 -1.3443 -.0081 -.0055 
-0931 ,2890 -1.3340 "0116 -.I3040 

L D N G I T U D I N A L   S T A B I L I T Y - A X I S  AND LATERAL  RODY-AXIS DATA 

RFTArnEG  ALPHAeDEG  CL CD  CPM CRIl CYM 

-4.98 
-4.99 
- 5 . 0 0  
-5.01 
-5.02 
-5.04 
-5.04 
-5.05 
-5.06 
-5.04 
-5.02 

-3.79 -5941 
-1.70 1 . 2 2 1 0  

-41 1.5363 
2 .43  1.7497 
4.51 1.9743 
6.57 2.2075 
8 .69  2.4167 

1 0 . 6 1  2.5993 
12.71 2.7560 
14.71 2 .8130  
16.72 2.8526 

.1724 - .?44R 

.1926 -.4741 

.2127 -.5659 

.2322 - .6187 

.E590 -.6673 

.2887 -.7148 

.3256 -.7536 

.3600 -.7792 

.boon - . w o e  
,4345 -.n189 
.be10 -.7n81 

- 0 1 3 3  "0171 
. 0 2 1 2  " 0 1 1 5  
- 0 2 2 3  -.0111 
- 0 2 0 3  -.0108 
- 0 2 0 6  - . 0 1 0 6  
. 0200  -.OlOl 
.0177 -.0117 
-0172 "0134 
. 0 1 S 5  -.0150 
- 0 0 3 8  "0199 

- . o o ~ e  - .oz67 

TEST YUMBER 198 

CSF L / D  

-a0083  1.09 
-.0102 4.135 
- .0067 7.04 
- .0079 9 .08  
-.0076 9.27 
- . 0084  9.21 
- . 0055  4.78 

-.00?4 7.76 
.0025 7.16  
.0271 6.01 

-.oo6*  8.27 

. 0 2 w  5.32 

TEST NIJMBER 198 

CSF  L/D 

-.006II 1.68 

- .0070  7.94 
-.ooen 5.29 

-.0039 8.89 
- .0074 8.88 
- .oon1 8.65 
-.oon7 8 .39  
-.0065 7.90 
- .0009 7 .32  

.0072 6 .72  
,0315 5 .60  
.025R 4.85 

TEST FIUMEEP 198 

CSF L I D  

- .0065  2.37 
- .0079 5.71 
- .0098 7.68 
-.0064 8.26 
- . O O P O  6 - 1 6  

- .0007 7 - 2 4  
. 0020  7.91 

-.0018 6.94  
.0049 6 . 5 2  
. 0153  5.93  
.0358 4.96 
, 0 3 3 0  4.37 

T E S T  NUMBER 198 

CSF  L/D 

.1373 3 .45  

.109n 6 .34  
,1071 7 .22  
. l o 4 9  7 .54  
-1017 7.62 
-0994 7.65 
. l o 0 0  7.42 
. l o 3 7  7 - 2 2  
-1071 6 .89  
. l i e 9  6.47 
. 1 x e  5.93  

H/E 

.427 
,473  

.564 
-610 
.657 
- 6 8 5  

.51e  

,684 
.be4 

.6e5 

.685 
-684  

H/E 

,429 
.474 
-520 
-567  
e 6 1 3  
-657  
-685  
e 6 8 4  
-684  

- 6 8 5  
-684 

-684  
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APPENDIX B 

LONGITUDINAL  TRIM PERFORMANCE DATA 

The longitudinal  trim performance data,  presented  graphically  in  figures 12 
to 18, are  presented in  tabular form in   th is  appendix. 

T R I M  PERFORMANCE D A T A  FOR C R U I S E   W I N G   C O N F I G U R A T I O N  

-1 m789 
-1.681 
-1 464 
-1 m249 
-1 034 
-m8PO 
-m6nh 
-m394 
O m  182 

029 
239 
m44A 
657 
866 

1 075 
1 m2R6 
1 m49R 
1.711 
1 m 9 2 A  
2.148 
2.372 
2.601 
2.836 
3.077 
3 32s 
3m5R2 
3 R47 
4.17‘4 
4.41 1 
4.709 
5.019 
5.34n 
5.671 
6.013 
6.361 
6.770 
7mOR9 
7.467 
7.851 
8.235 
8 rn 62h 
9.037 
9.498 
10.164 
10.277 
11.000 

C L  

0337 
0448 

e 0669 
0890 
m1113 
1336 
1560 
1785 

e20 1 1  
223R 
2467 
2696 
2926 
m315A 
3390 
m3623 
3857 
m4092 
m4328 
4565 
m4804 
m5046 
m5291 
m5541 
m5795 
m6057 
m6326 
m6605 
m6895 
m7196 
m7508 
m7A30 
m8163 

8505 
m8854 
m9212 
9577 
9948 

1 0322 
1 0694 
1.1069 
1 1460 
1 1894 
1 m2521 
1 2627 
1 m3282 

CD 

0287 
0287 
0286 
0286 
0286 
0287 
0288 

a 0289 
0291 
0293 
0296 
0299 
0302 
0305 
0309 
mO313 
mO318 
0323 
0328 
0334 
m0341 
0349 
0357 
0366 

rn 0375 
0386 
.0398 

0425 
041 1 

0440 
0457 
0475 

rn 0495 
mO516 
rn 0540 
0565 
0592 
0621 
0650 
0680 
071 0 
0743 
0783 
0849 
0862 
0962 

L /D 

1’. 176 
1 e562 
2.338 
3.115 
3 889 
4.658 
5.420 
6.170 
(5.909 
7 .  634 
8.342 
9.032 
9.700 
10.349 
10.974 
11  0571 
12.140 
12.676 
13.183 
13.652 
14.085 
14.479 
14.838 
15.159 
15.442 
15.690 
15.906 
16.090 
16.239 
16.358 
16.442 
16.488 
16.498 
16.469 
16.402 
16.304 
16.174 
16.025 
15.873 
15.727 
15.583 
15.417 
15.192 
14.742 
14 647 
13.803 

CMCL 

o m  2435 
-m2430 
-m2418 
-e2407 
- m  2396 
- m  2384 
0 2312 
0.2359 
o m  2346 
-m 2332 
-m232O 
9.2308 

2297 
9.2287 

2277 
o m  2268 
-m2258 
9.2249 
e 2239 
2228 

m.2211 
-m21RQ 
9.2161 
-m2127 
-m20R6 
9.2036 
- m  1979 
0.1915 
O m  1852 
9.1794 
o m  1739 
- m  1690 

1650 
-m1617 
0 .  1590 
-m 1564 
- m  1542 
- m  1532 
- m  1539 
-m 1553 
- m  1523 
- m  1436 
0.1216 
-e0614 
0 .0500  

0 190 
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TRIW PERFORMANCE DATA FOR C L I M B  WING C O N F I O U R A T I O N  

ALPHA 9 DEG 

-3.392 
-2.163 
-1 m279 
-.487 
144 
e672 
1.156 
2.112 
3.1-19 
3.644 
4.190 
4.770 
5.388 
6.043 
6.725 
7.445 
8.245 
9.160 
9.615 
10.021 
10.692 
11.185 
11 e670 
12.203 
12.856 
13.712 
14.671 
15m548 
16.324 
16.985 
17.518 
17.939 
18.284 
18.581 
18.949 
19.096 
19.330 
19.555 
19.716 
19.997 
20.220 
20.449 
20.683 
20 a925 
21 177 
21  m439 
21  m73R 
22.055 
22.2?0 
22.391 

I SUBT 9 DE0 

- .700 
-1.000 
-1.200 
-1.400 
-1.600 
-1 .800 
-2.000 
-2.400 
92.800 
-3.006 
-3.200 
-3; 40 0 
-3.600 
-3.800 
-4.000 
-4.200 
-4.400 
-4.600 
-4.700 
-4.800 
-5.000 
-5.200 
-5.400 
-5.600 
-5.800 
-6.000 
-6.200 
-6.460 
-6.600 
-6.860 
-7.000 
-7.200 
-7.400 
-7.600 
-7.800 
- A . O O O  
-8.200 
-8.400 
-8.600 
-8.800 
-9.000 
-9.200 
-9.400 
-9.600 
-9.800 

=10.~00 
-10.200 

-10.500 
-10.600 

-10.400 

C L  

0.2122 
-.119? 
0.  0467 
e0248 
0869 
1422 
1945 
m2970 
e4017 
.45si 
,5095 
m5655 
m6243 
m6867 
.7534 
ma255 
e9070 
1m0007 
1 0468 
1 0873 
1 1527 
1 1993 
1.2451 
1 m2963 
1.3601 
1 m4433 
1 e5306 
1 e6023 
1 m6607 
1 e7071 
1.7417 
1 m7663 
1 m7842 
1 m7979 
1 a8090 
1.8182 
1 m8261 
1.8331 
1 m8396 
1 ma458 
1.8519 
1 A 5 8 0  
1 e8642 
1 e8705 
1 a8770 
1 e8838 
1 e8904 
1 ma975 
1 A 0 1  1 
1 m9049 

CD 

.1241 
m1053 
0929 
e0829 
0759 
0709 
0669 
e0617 
0601 
0604 
m0614 
0630 
a0651 
0678 
e0712 
m0752 
mO806 . 0880 
a0920 
0957 
e1019 
1069 
e1119 
1179 
1259 
1375 
1509 
1634 
1753 
1866 
1966 

m2052 
m2127 
a2195 
2258 
e2319 
a2377 
2434 
2492 
m2550 
e2610 
.2672 
2736 
2004 
2875 
m2950 
e3043 
e3142 
e3195 
e3250 

L I D  

-1.710 
-1 137 

- e 5 0 3  . 299 
1.145 
2.007 
2.906 
4.814 
6.690 
7 532 
8 296 
8.983 
9.590 
10.123 
10.589 
10.974 
11.250 
11.372 
11.376 
11.363 
11.312 
11.224 
11.126 
10.998 
10.803 
10.498 
10.140 
9.804 
9.474 
9.151 
8.859 
8.607 
8.387 
8.191 
8.010 
7.842 
7.683 
7.530 
7.383 
7.239 
7.096 
6.955 
6.813 
6.672 
6 5.29 
6.385 
6.213 
6.039 
5.951 
5.842 

CMCL 

0.2308 
- e  1896 
0 .  1732 
-m1906 
-.21RO 
0.2347 
0.2426 
0.2417 
-e2338 
0.2293 
0.2230 
-e2142 
0.2633 
9.1914 

1795 
9. 1652 -. 1437 
1369 

-m1503 -. 1759 
=e2207 
"m2375 
0.2306 
1967 

0 .  1549 
0.1241 
-.1392 
0.1733 
-e2086 
-a2683 
0.3605 
0.4859 
o m  6242 
0.7547 
0.8816 

-1 0055 
-1.1100 
-1.1900 
-1 e2432 
-1 a2667 
-1.2101 
-1 a2653 
01.2514 
-1 e2273 
-1.1971 
-1 1770 
-1 1495 
-1.1341 
91.1249 
-1.1102 
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T R I M  PERFORMANCE D A T A  FOR PART-SPAN  FLAP WINO 
TAKE-OFF FLAP SFTTING 

ALPHAIOEG 

03.517 
-3.310 
-2.904 
-2.700 
-2.294 
-1 0893 
-1 e696 
-1.306 

1.915 
0.717 
0.31 1 

.13R 
368 

0902 
1.51P 
1 e 8 5 0  
2.517 
3,144 
3.463 
4.140 
4.910 
5.331 
6.174 
6.938 
7 296 
7.990 
8.341 
8.701 
9.079 
9.942 

11.243 
lteOP3 
1,30123 
14.000 

14.875 
14.333 

15.308 
15.501 
15.865 
16.231 
16.427 
16.876 
17.524 
17.906 
18.485 
18.70R 
18.903 
19.077 
19.234 
19.382 

76 

ISUBT,OEB 

e 2 0 0  
0 . 0 0 0  
-.400 
-0660 

- 1 . 0 0 0  
-1.400 
-1  e 6 0 0  
-2 .000  
-2.400 
-2.600 
-3.000 
-3.400 
-3.600 
-4.000 
-4.400 
-4.600 
-5.000 
-5.400 
-5.600 
-6.000 
-6.400 
-6.600 
-7.000 
-7.400 
-7.600 
-8.000 
-8.200 
-8.400 
-8.600 
-9.000 
-9 40 0 
-9.600 

- 1 0 . 0 0 0  
-10.400 
-10.600 
- 1 1 . 0 0 0  
-11.400 
-11.600 
-12.000 
-12.400 
-12.600 
-13.000 
-13.400 
-13.600 
-14.000 
-14.200 
-14.400 
-14.600 
-14.800 
-15.000 

CL 

.I116 
01445 
e2063 
.237i  
e2985 
,3590 
03889 
04483 
e5076 
e5374 
e5980 
e6614 
e6948 
e7657 
08429 
.883i  
e9628 

1 e 0374 
1 e0753 
1 1545 
1.2404 
1 e2852 
I e3724 
1 e4520 
1 e4897 
1.5640 
1 e6014 
1.6394 
1 e6787 
1 e7657 
1.8934 
1.9751 
2.0745 
2.1433 
2.1600 
2.1778 
2.1819 
2.1821 
2.1821 
2.1848 
2.1880 
2.2009 
2.2316 
2.2509 
2.2719 
2 2766 
2.2790 
2.2799 
2.2798 
2.2790 

Cb 

1362 
e1331 
01281 
e 1259 
01221 
e1191 
01179 
e1161 
e 1149 
e 1145 
e 1140 

1139 
e1141 

1149 
1166 

e l l 7 8  
m1207 
e 1245 

1266 
e1316 
e 1382 

1422 
o 1 5 1 0  

1593 
e 1632 
.I710 

1750 
1792 
1837 
1946 

e2134 
e2262 
e2414 
2565 

e 2638 
02779 
2908 

e2967 
e3076 
03176 
e3224 
e3320 
e 3433 
o3500 
e 3628 
e3689 
e3747 
e3802 
e3856 
03909 

CONFIOURATION WITH 

L I D  

e 8 2 1  
1.086 
1.611 
1 804 
2.445 
3.014 
3 298 
3.861 
4.417 
4 694 
5.247 
5.807 
6.092 
6 e 666 
7.232 
7 498 
7.977 
8.335 
8.496 
8.776 
8.976 
9.035 
9.088 
9.115 
9.126 
9 0  147 
9.151 
9.149 
9.  138 
9,074 
8 . ~ 4  
81 730 
8.593 
8.356 
8.190 
7.837 
7.504 
7.355 
7,094 
6.879 
6.787 
6.629 
6.501 
6.432 
6.262 
6.172 
6.083 
5.996 
5.912 
5.830 

CMCL 

0.3338 
0.3337 
0.3345 
0.3353 
0.3382 
0.3427 
- 0  3445 
-03457 
0.3438 
-03411 
0,3314 
0.3132 
0.3022 
-02793 
0.2607 
0.2582 
-02630 
-e2619 
9.2583 
0.2416 
-02248 
-e2211 
0.2345 
0.2503 
0.2548 
- e  2546 
-e2507 
9.2443 
0.2345 
0.1919 
0 0  1156 
- e  1339 
0.2531 
-e5090 
-e7380 

01.4712 
-2.6454 
-2 9950 
-2.6409 
-1.7168 
-1  3656 

0.7934 
-04435 
-e5377 

-1  e 1884 
-1.6840 
-2.3874 
13.4190 
-4 e 653,l 
05.9361 
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TRIM PERFORMANCE DATA  FOR  PART-SPAN  FLAP  WING 
FLAP SETTING 

ALPHAIOEG ISUBTvDEG CL co 

-3.591 
-3.488 
-3.278 
-3.169 
-2.94s 
-2.711 
-2.589 
-2 a 332 
-2.054 
-1 a905 
-1 a578 
-1.194 
1.967 
-a405 
a371 
.857 

1 a950 
2.969 
3.428 
4 297 
5.150 
5.573 
6a3P1 
7.144 
7.523 
8.361 
9.843 
10.873 
1 1  aR46 
12.713 
14.334 
15.266 
16.440 
17.051 
17.289 
17.714 
17.918 
18.125 
18.338 

-1.800 
-2.000 
-2.400 
-2.600 
-3.000 
-3 .400  
-3*600 
-4.000 

-4.600 
-5.000 
-5.400 
-5.600 
-6.000 
-6 .400  
-6.600 
-7.000 
-7.400 
-7.600 
-0.000 
-8.400 
-80600 
-9.000 
-9.400 
-9.600 

-10.000 
-10.400 
-10.600 
-10.800 
-11.000 
-1 1.400 
-1 1 a600 
-12.000 
-12.400 
-12.600 
-13.000 
-13.20b 
-13e400 
-13.600 

-4 .400  

a5257 
a5547 
06125 
a6414 
a6992 
a756.9 
a7858 
a8437 
a9020 
a9314 
09909 
la0513 
1 a0835 
la1547 
1.2615 
1 a2937 
1.4122 
1 a5227 
1 a5708 
1 a6581 
1.7407 
1 a7808 
1 a8546 
1.9187 
1 a9490 
2.0175 
2.1595 
2.2564 
2.3362 
2.4006 
2.5026 
2.5361 
2.5560 
2 a5651 
2.5701 
2.5782 
2.5817 
2.5847 
2.5869 

01805 
a 181 1 
01823 
a 1829 
.le41 
a 1854 
a 1861 
a1874 
a 1889 
1897 
a1914 
a 1959 
a 1983 
a2036 
a2100 
a2137 
a2213 
a2281 
a2314 
a2386 
a2468 
a2512 
a2599 
e2685 
a2729 
.282a 
a3016 
e3149 
a3207 
a 3422 
a3681 
a3819 
a4003 
a4114 
a4160 
a4243 
a4285 
a4331 
a4380 

CONFIOURATION  WITH  LANDING 

L I D  CMCL 

2.913 
3.063 
30360 
3.507 
30797 
4.082 
40223 
4.502 
4.776 
40911 
5.178 
Sa367 
5.465 
5.673 
5.912 
6.054 
6.380 
6.674 
6.787 
6.950 
7.054 
7.091 
7 0  135 
7.145 
7.141 
70135 
7.160 
7.166 
7.108 
7.015 
6.799 
6.641 
6 a 385 
6.236 
6.179 
6.076 
6.025 
5.969 
Sa906 

-a3700 
0.3697 
0.3689 
0.3683 
0.3669 
0.3650 
0.3638 
1.3607 
0.3563 
0.3534 
-a3457 
0.3273 
0.3151 
-a2810 
-a2336 
0.2117 
-a2018 
0.2333 
0.2499 
0.2639 
0.2667 
0.2732 
-a30133 
0.3373 
0.3329 
0.2569 
- a  1363 
- a  1423 
0.1762 
-a2035 
1.2729 
0.5069’ 

-1 a5734 
-1 a8466 
-1.9163 
92. 1468 
-2.3663 
-.2a7453 
-3.2789 
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TRIM PERFORMANCE DATA FOR 
TAKE-OFF FLAP  SETTING 

-3.52R 
-3e32R 
-3.133 
-3.017 
-2.C)O? 
-2.5RO 
-2.467 
02.234 
-1  0992 
-1 868 
-1  061 1 
-1  0343 
-1 179 
-0830 
0.485 
-.3CI? 

0 7 6  
0474 
0693 

1.126 
1,613 
1.877 
2 0464 
3,136 
3.500 
4,237 
4.930 
5.299 
5.664 
6.030 
6.757 
7.111 
7.795 
8.4R3 
8.846 
9.696 

11.063 
12.223 
13,891 
16.360 
17.381 
17.919 
18.286 
18.583 
18.843 

-1.200 
-1.600 
-2.000 
-2.200 
-2.600 
-3.000 
-3.200 
-3.600 
-4.000 
-4.200 
-4.600; 
-5.000 
-5.200 
-5.600 
-6.000 
-6.200 
-6.600 
-7.000 
-7.200 
-7.600 
- R e 0 0 0  
-8.200 
-8.600 
-9.000 
-9.200 
-9.600 

-10.000 
-1oe200 
-10.400 
-10.600 
-11 .000 
-11.200 
-11  0600 
-12.000 
-12.200 
-12.600 
-13.000 
-13.200 
-13.600 
-14.000 
-14.200 
-14.400 
-14.600 
-14.800 
-15.000 

FULL-SPAN  FLAP WING CONFIGURATION  WITH 

CL CD L I D  CMCL 

1346 
01324 
01303 
e 1293 

1274 
1256 
1248 
1232 

01219 
01214 . 1205 
01199 
.1201 

1209 
01218 

1223 
1236 . 1250 
1259 
1280 
1307 
1324 
1367 
1423 

e 1455 
1523 
1591 
1634 
1677 

01721 
01807 
e 1849 
e 1930 
02013 
o2059 
02173 
.2382 
02580 
2874 . 3239 
3452 
3585 

e3678 . 3754 
e3820 

1.399 
1.708 
20033 
2.202 
2.551 
2.916 
3.104 
3.493 
3.897 
4.105 
4.528 
4.962 
5.200 
5.677 
6.148 
6.379 
6.825 
7.242 
7.437 
7.793 
8.099 
8.232 
8.463 
8.657 
8.742 
8.890 
9.004 
9.011 
9.014 
9.013 
9.003 
8 . 995 
8.976 
8.948 
8.926 
8.849 
8.657 
8.447 
8.105 
7.666 
7.242 
6.975 
6.798 
6.662 
6.548 
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T R I M  PERFORMANCE DATA FOR FULL-SPAN  FLAP WING 
FLAP  SETTING 

ALPHA  DEG 

-3 . 557 
-3.452 
-3.344 
-3.232 
-3.115 
-2.994 
-2.868 
-2.737 
-2.599 
-2.455 
-2.301 
-2.138 
-1 0964 
-1 0774 
-1 0567 
-1 0 338 
-1.081 

-.7R6 
0.441 
0.024 

0499 
0933 

1.413 
1.885 
2.310 
2.702 
3,080 
3.461 
3.871 
4.344 
4091R 
5.645 
6.503 
7.400 
8.249 
9.007 
9.354 
9.685 

10,005 
10,320 
10.632 
10.949 
11.276 
11  0633 
12.073 

I SUET. DEG 

-6.000 
-6.200 
-6.400 
-6.600 
-6.800 
-7.000 
-7.200 
-7.400 
-7.600 

- 8 0 0 0 0  
-8.200 
-8 .400 
-8.600 
-8.800 
-9.000 
-9.200 

-9.600 
-9.800 

-10 .000  
-10.200 
- 1 0 ~ 4 0 0  
-10.600 
-10.800 
-11.000 
-1  1.200 
-11.400 
-11 0600 
-1 1.800 
-12.000 
-12.200 
-12.400 
-12.600 

-7.800 

-90400 

-12.800 
-13.000 
-13.100 
-13.200 
-13.300 
-13.400 
-13.500 
-13.600 
-13.700 
-13.800 
-13.900 

CL 

07766 
08045 
08327 
08612 
0.8902 
09195 
09493 
09796 

1.0103 
1.0415 
1.0733 
1.1057 
1.1387 
1.1724 
1.2070 
1 2426 
1.2795 
1.3182 
1 3595 
1.4054 
1.4595 
1.5039 
1.5526 
1.6007 
1.6452 
1.6876 
1.7296 
1.7730 
1.8196 
108719 
1.9320 
2.0023 
2.081R 
2.1655 
2.2457 
2.3164 
2.3482 
2.3780 
2.4063 
2.4335 
2.4598 
2.4857 
2.5118 
2.5392 
2.5716 

CD 

02006 
02028 
02051 
02073 
02096 
02119 
02142 
02166 
02189 
02213 
02238 
02263 
0 2289 
02315 
02343 
02373 
02404 
2438 
2475 

02516 
2561 
2604 . 2647 
2687 

02723 
2756 

.2788 

. 2659 

.2970 

02821 

02906 

03062 
03174 
3286 . 3386 
3476 

03517 . 3557 
3596 
3634 

.3674 
03714 
0 3757 
03806 
03866 

CONFIbURATION WITH LANDING 

L I D  

3.872 
3.966 
4.060 
4.154 
4.247 
4.339 
4.432 
4.523 
4.615 
4.706 
4.797 
4.886 
4.976 
5.064 
5.151 
5.237 
5.322 
5.407 
5.493 
5.586 
5 699 
5.777 
5.866 
5.957 
6.042 
6.123 
6.204 
6.284 
6.366 
6.442 
6.505 
6.540 
6.558 
6.591 
6.632 
6.665 
6.677 
6.686 
6.693 
6.696 
6.696 
60693 
6.685 
6.672 
6.651 
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APPENDIX B 

TRIM PERFORMANCE DATA FOR FULL-SPAN FLAP WITH LOW-SPEED 
CONFTGURATION WITH TAKE-OFF  FLAP SETTINd 

CD 

e1330 
0 131 1 
e 1274 
e 1257 
01225 
01197 
e 1185 
0 1164 
0 1149 
0 1143 
e1135 
e1132 
0 1133 
0 1139 
0 1160 
0 1174 
1206 

0 1245 
0 1268 
01319 
1385 
1424 
e1510 
e 1597 
0 1639 
01719 
1798 
e1840 
e 1936 
e2098 
02218 
.2668 
03011 
e3123 
e3298 
03435 
0 3494 
03600 
e 3698 
0 3744 
0 3833 
03877 
e 3920 
3963 
04006 
04049 

L 

1.308 
1.525 
1.985 
2.229 
2.744 
3.293 
3.580 
4. 175 
4 . m  
5.097 
5.714 
6.313 
6.601 
7.138 
7.622 
7.835 
8.211 
80551 
8.716 
9.026 
90261 
9.325 
9.366 
9.355 
9.351 
90354 
9.350 
9.335 
90263 
9.079 
8.974 
80408 
7.901 
? a727 
7.400 
7.117 

6.781 
60591 
60503 
6.338 

60996 

6.260 
60  184 
60109 
60036 
5.964 



APPENDIX B 

CL 

a6569 
m6887 
a7203 
~7520 
a7836 
a8152 
~8468 
~8784 
a9101 
~9418 
a9736 

1 a 0056 
1 e0378 
1 a 0706 
1.1042 
1 a 1386 
la1741 
la2109 
1 2495 
1 a2906 
1 a3355 
1 3856 
1.4425 
1 SO48 
1 .5659 
1 e6224 
1.6741 
1 J226 
1 e7694 
1.8153 
1 a8609 
1.9070 
1.9545 
2.0040 
2.0558 
2.1079 
2.1566 
2.2008 
2.2466 
2.2926 
2.3432 
2.4032 
2.4797 
2.4933 
2.5078 
2.5292 
2.5624 
2.5801 
2.6048 
2.6256 

CD 

a1802 
a 1807 
Dl813 
a1819 
a 1826 
a 1833 
e1841 . 1850 
rn 1859 
a 1869 
a1881 
1893 

a 1907 
a 1935 
a 1965 
1996 
a2028 
.to61 
e2097 
e2135 
e2174 
a2218 
e2265 
a2317 
a2368 
e2417 
a2463 
e2510 
a2559 
e2610 
e2665 
a2723 
a 2784 
a2849 
e2918 
m2988 
a3056 
e3120 
a3197 
a 3275 
a3363 
a3472 
a3618 
3645 
e3674 
a3717 
.3787 
a 3827 
3892 

a 3964 

LOW-SPEED AILERONS WING 

L I D  

3.646 
3.810 
3.973 
4.133 
4.291 
4.446 
40599 
4.749 
4.895 
5.038 
5.177 
5,312 
5.442 

5.620 
50706 
5.790 
5.874 

5.532 

5 959 
6.047 
6.142 
6.248 
6.368 
6.495 
60613 
60713 
6.796 
6 a 862 
6.915 
6.955 
6a9A3 
7.004 
7.020 
7.034 
7.045 
7.054 
7.056 
7.053 
7 028 
7 .001  
6.968 
6.922 
6 R 5 3  
6.840 
6.826 
6 . 8 0 4  
6.766 
6.742 
6.693 
60624 



APPENDIX B 

TRIM PERFORMANCE D A T A  FOR FULL-SPAN  FLAP WITH HIGH-SPEED AILERONS WING 
CONFTGIJQATION WITH TAKE-OFF  FLAP SETTING 

m5366 
m5600 
06595 
m6853 
m7250 
7386 

m7661 
7942 

m83A1 
me686 
m9168 
09505 

1 0028 
1 00385 
1 0929 
1.1296 
1.1856 
1 m2%4 
1 m2856 
1  m3281 
1  m3929 
1.4351 
1  m4949 
1  m5326 
1 m5860 
1.6436 
1  m7557 
1 m8388 
2.0209 
2.1288 
2.1716 
2.1791 
2.1822 
2.1826 
2.1840 

01195 
1192 
1188 

m1189 
1192 
1194 

01199 
01205 
01216 

1225 
1242 
1256 
1282 

m1301 
m1336 

1362 
1405 
1437 
1491 
1531 
1593 
1635 
1696 
1737 
1797 
1867 

02024 
m2151 
02431 
rn 2665 
m2860 
m2947 
m3058 
31 27 
3230 

4.487 
4.696 
5.550 
5.766 
6.085 
6.187 
6.390 
6.592 
6.893 
7.091 
7.381 
7.566 
7.825 
7.980 
8.182 
8 296 
8.439 
8.519 
8,620 
8.676 
8 . 744 
8.779 
8.813 
8.825 
8.826 
8 798 
8.675 
8.549 
8,313 
7.988 
7. 594 
7.394 
7,135 
6.980 
6.761 

0.3916 
0.3867 
-a3661 
0.3604 
-m3514 
0.3481 
9.3408 
9.3325 
0.3184 
Dm3003 
9.2935 

2854 
0.2783 
-m2752 
0.2712 
0.2685 
0.2600 
0.2505 
9.2370 
1.2306 
- 0  2304 
0.2379 
0.2527 
9.2628 
0.2771 
9.2923 
9,2905 
0.2410 

1620 
-m3250 

-1 1189 
11.7843 
-2.8180 
-3.0804 
-2.5705 

02 
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TRIM PERFORMANCE  DATA  FOR FULL-SP4N  FLAP  WITH  HIGH-SPEED 
CONFIGURATION  WITH  LANOING  FLAP  SETTING 

CL 

a6073 
a6308 
a6545 
a6783 
a7021 
a7261 
a7502 
a 7703 
a7906 
a8113 
a8321 
a8533 
a874A 
a8966 
a9188 
a9414 
09644 
a9881 

la0123 
1 a0374 
1 e0634 
1 a0906 
1.1194 
lalSOi! 
la1841 
1 a 2236 
1.0 2677 
1 a3204 
1 e3780 
1 a4362 
1.4921 
1.5446 
1.5815 
1.6191 
106578 
1 e6983 
1.7423 
I a7924 
1 e8537 
109341 
2.0286 
2a12OO 
2.1914 
2.2458 
2.2908 
2.3356 
2.3872 
204842 
2.5583 

CD 

a 1883 
a 1892 
a1901 
a1909 
a1918 
a 1927 
a 1935 
a 1958 
a 1980 
a2002 
a2024 
a2046 
.2O68 
a2009 
a2111 
a2133 
a2154 
a2176 
a2197 
a2219 
a 224 l 
a2263 
a2206 
02309 
e2333 
a2359 
a2385 
a2410 
a2430 
a 2446 
a2460 
a 2476 
a2507 
a 2542 
a2583 
a2631 
a2686 
a 2752 
a 2835 
a 2942 
a3052 
e3145 
0 3220 
03283 
03341 
a 3405 
a 3488 
a 3667 
03821 

L /D 

3.224 
3,334 
3.444 
3.553 
3.661 
3.769 
3a876 
3.935 
3 a 994 
4.052 
4,111 
4.171 
4,231 
4.291 
4.352 
40414 
4.477 
4,541 
4.607 
4,675 
4.745 
4.819 
4.897 
4.981 
5.075 
5.183 
5.315 
5.479 
5.670 
5.872 
6.066 
6.238 
6.308 
6.368 
6.417 
6a4S6 
6.487 
6.513 
6.538 
6.515 
6.648 
6.740 
6.806 
6.840 
6.856 
6.858 
6.844 
6.774 
(5.695 

9ILERONS WING 

CMCL 

1.4597 
-04582 
-04567 
-04551 
0.4534 
-a4517 
1.4499 
0.4469 
-a4437 
0.4404 
0.4369 
-04331 
-04290 
4245 

-a4196 
om4141 
-e4079 
om4008 
-03924 
ma3827 
-a3712 
9.3575 
-a3408 
ma3199 
-a2929 
ma2595 
0.224'5 
-a2030 
-a1954 
-a20 1 1  
-a2118 
-a2254 
-a 2278 
Dm2289 
0.2281 
0.2217 
-a2075 
-e 1847 
0.1516 
0.1245 
0.1224 
- 0  1488 
-02003 
-a 2507 
0.2727 
0.2513 
-a 1926 
- 0  0575 
a0473 

a3 
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PlBLE I . -  WDEL GEOMETRIC CHARACTERISTICS 

Fuselage: 
Length. m ( F t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.02  (9 .91)  
Maximum diameter. c m  ( i n . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.05  (13.8) 

Supercr i t ical  wing:a 
Area (trapezoidal  reference).  m2 ( f t 2 )  . . . . . . . . . . . . . . . . . . . . . . . .  1.04  (11.21) 
Area (wetted). m2 ( f t 2 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.96  (10.31) 
Span. m ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 . 2 3 ( 1 0 . 5 9 )  
Quarter-chord sweep. deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 
A s p e c t r a t i o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Taper ra t io   ( t rapezoidal   reference)  . . . . . . . . . . . . . . . . . . . . . . . . .  0.41 2 
Reference  geometric  chord. cm ( in . )  . . . . . . . . . . . . . . . . . . . . . . . . .  34.14  (13.44) 
Dihedral. deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Root incidence. deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1 
Body s t a t i o n  of  wing leading edge a t  root. m ( f t )  . . . . . . . . . . . . . . . . . .  1.18  (3.86) 

Side-of-body a i r f o i l  (0 = 0.109) - 
Body s t a t ion  of  moment reference  center. m ( f t )  . . . . . . . . . . . . . . . . . . .  1.64  (5.39) 

Chord. cm ( in . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56.23  (22.14) 

Twist.deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.5 

Chord. cm ( i n . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.04  (13.4) 

Twist.deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.5 

Chord. c m  ( i n . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.82  (7.41) 

Twist.deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -0.7 

(t/c)max . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.144 

Trailing-edge  break a i r f o i l  (0 = 0.434) - 
(t/cImax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.12 

T i p   a i r f o i l  (0 = 1.0) - 
(t/c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.107 

Horizontal   ta i l :  a 
Area. m2 ( f t 2 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.42  (4.5) 
Span. m ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.26   (4 .14)  
Aspect r a t i o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.78 
Quarter-chord sweep. deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 

Taper r a t i o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.36 
Mean geometric  chord. cm ( i n . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.56  (14.0) 
Body s t a t ion  of t a i l   l ead ing  edge a t   roo t .  m ( f t )  . . . . . . . . . . . . . . . . . .  2.45  (8.03) 
Body s t a t ion  of one-quarter of  mean geometric  chord. m ( f t )  . . . . . . . . . . . . .  2.76 (9.05) 
Root a i r foi l   (symnetr ic   a t   fuselage  center   l ine)  - 

Chord. cm ( i n . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48.77 (19 .2 )  

Dihedral. deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

(t /c)max . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.095 
Tip a i r f o i l  (symmetric) - 

Chord. an ( i n . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.88  (7.0) 
(t/c),, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.085 

Ver t i ca l   t a i l :  
Area. m ( f t 2 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.19  (2.1) 
Height. cm ( i n . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58.47  (23.0) 
Quarter-chordsweep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
Mean geometric  chord. cm ( i n . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.05  (13.8) 
Height of root  chord above mdel   cen ter   l ine .  cm ( i n . )  . . . . . . . . . . . . . . . .  14.02 (5.52)  
Body s t a t ion  of ta i l   l ead ing  edge a t   roo t .  m ( f t )  . . . . . . . . . . . . . . . . . . .  2.42 (7.9)  
Body s t a t ion  of moment reference  center  (one-quarter  chord). m ( f t )  . . . . . . . . . .  2.74  (9 .0)  
Root a i r f o i l  (NACA 0012) - 

Chord. cm ( i n . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48.13  (18.9)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T i p   a i r f o i l  (NACA 0012) - 

(t/c),, 0.12 

(t/cImax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.12 
Chord. cm ( i n . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.84  (6.6) 

aDihedral  not  included i n  span and area  dimensions . 
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TABLE 11.- SUMMARY OF TRIM  PERFORMANCE  CHARACTERISTICS 

1 Trim  penalties Maximum  performance 
Configuration 

(a1 
I CL range 

Cruise 
Climb 
P.S.  flap/take-off 
P.S.  flap/landing 
F.S. full-span  flap/take-off 
F .S. f lap/landing 
F.S. flap  with L.S.  ailerons/take-off 
F.S. flap  with L.S.  ailerons/landing 
F.S. flap  with H.S. ailerons/take-off 
F.S. flap  with H.S. ailerons/landing 

0.4 to 0.9 
0.6 to 1.2 
1.0 to 2.1 
1.2 to 2.2 
1.2 to 2.4 
1.4 to 2.4 
1.2 to 2.1 
1.4 to 2.4 
1.2 to 2.1 
1.6 to 2.4 

- 
’Dtr  im  ‘Dtail-off 

0.0020 

2.34 .0280 
1.59 .0104 
2.16 . 01 90 
1.42 .0094 
2.46 .0360 
1.51 .0158 
1.92 .0130 
1.60 .0076 
1.05 .0040 
0.82 16.5 

11.4 
9.2 
7.1 
9.0 
6.7 
9.4 
7.1 
8.8 
6.9 

1 

-L,max 

1.33 
1.90 
2.28 
2.59 
2.50 
2.57 
2.44 
2.63 
2.18 
2.56 

aAbbreviations: 
F.S. f ull-span 
H.S. high-speed 
L.S. lorspeed 
P.S.  part-  span 
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L-Nacel le   cen ter   1   ine  
Toe i n  10 

4 

1 LInboard 
double-slotted 
f laps  

0.027 

0.07t 

0.325- - 
b o .  295 -= I 

""'"7 

J 

Leading-edge Slat   15.5% c 

Inboard  double- 
s lo t t ed   f l ap  

Constant  chord 
30% c a t  n = 0.434 

Outboard  double- 
s lo t ted   f lap  30% c 

High-speed ai leron 30% c 

Low-speed ai leron 30% c 

Ground Spoi 1 e r s  Constant  chord 
L . E .  78.5% c 
T . E .  90% c 
a t  n = 0.434 

Flight   Spoi lers  
L . E .  78.5% c 
11.5% c 

T . E .  90% c 

-7- 
0.117 

I 

-0.034 

(a)  Planform  details  of  part-span  flap  configuration. (All measurements 
nondimensionalized by semispan. 

Figure 1.- Details  of  control and flap  surfaces on wing  configurations  tested. 



(1) C r u i s e  

(31 P a r t - S p a n   F l a p  ( 4 )  F u l l - S p a n   F l a p  

(5) F u l l - S p a n   F l a p   w i t h   L o w - S p e e d   A i l e r o n s  (6) F u l l - S p a n   F l a p   w i t h   H i g h - s p e e d   A i l e r o n s  

(b) Wing configurations tested. 

Figure 1 .- Concluded. 
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PART-SPAN FLAPS FULL-SPAN FLAPS 

L-81-103 
Figure 2.- High-lift   research model i n s t a l l e d   i n  Langley 4- by 7-Meter Tunnel. 



Longest chordline 
”- - 

Wing Reference Plane 

Figure 3.-  Definition  of  gap,  overlap, and def lect ion for s l a t ,  vane, and f lap.  
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VANE 

M A I N  FLAP 

M A I N  with VANE a n d  FLAP N E S T E D  

C R U I S E  

M A I N  with SLAT NESTED 

G 

Figure 4.- Chordwise  component combinations and l a b e l s  for wing 
s tat ic   pressure   taps .  
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0 1 0.97 x 106 

0 2 1.35 

RIln Rt- 

0 3 1.63 

.2 4 

(a) Nacelles off. 

Figure 5 . -  Effect of Reynolds number on  longitudinal  aerodynamic 
c h a r a c t e r i s t i c s  of c r u i s e  wing configuration.  
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CL 

(b) Nacelles on. 

Figure 5.- Continued. 
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N a c e l l e s  

off 
on 

I 
4.J- 

2 i .8 1 

(c) Nacelles on/off (RE = I. 63 x 106) . 
Figure 5.- Concluded. 
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Figure 6.- Effect of Reynolds  number on longitudinal  aerodynamic 
characteristics of climb  wing  configuration. 
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Run 
0 30 
0 31 

0 32 

R €  
0 . 9 7 x  106 

1.35 

1.63 

(a) Take-off  flap  setting. 

Figure 7.- Effect  of  Reynolds  number on longitudinal  aerodynamic 
characteristics of part-span  flap  wing  configuration. 
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CL 

(b) Landing f l a p   s e t t i n g .  

Figure 7.- Concluded. 
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Run R: 
0 76 0.97 X lo6 
0 I1 1.35 
0 78 1.63 

" 

CL 

(a) Take-off  flap  setting. 

Figure 8.- Effect of Reynolds  number on longitudinal  aerodynamic 
characteristics of full-span  flap  wing  configuration. 
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ILM Rc 
0 1115 TG 106 
0 1116 1.35 
0 1117 1.63 

I 

T 4- 

I 
I 
I r 
I 
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L 

r 

1 .2 

(b) Landing f l a p   s e t t i n g .  

Figure 8 . -  Concluded. 
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Run A 
0 62 0.97 X 106 

0 63 1.35 
0 6L) 1.63 

(a) Take-off  flap  setting. 

Figure 9.- Effect  of  Reynolds number  on longitudinal  aerodynamic 
characteristics of full-span  flap  with  low-speed  ailerons 
wing  configuration. 
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(b) Landing f l a p   s e t t i n g .  

Figure 9 .- Concluded. 
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0 198 ( 

0 199 

0 200 : 

(a) Take-off  f l a p   s e t t i n g .  

Figure 10.- E f f e c t  of Reynolds number on longi tudinal  aerodynamic 
c h a r a c t e r i s t i c s  of ful l -span  f lap  with  high-speed  ai lerons wing 
configuration.  
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(b) Landing flap s e t t i n g .  

Figure 10.- Concluded. 
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pnn Wing Conligurallon 

0 6  
0 19 

0 32 
A 78 
b 102 
n PI7 

Cruise 
Cllmb 
Parl-span  take-off 

Full-span  take-off 
Part-span  landing 

Full-soan  landlng 

2 

(a) Cruise,  climb,  part-span  flap,  and  full-span flap wing  configurations. 

Figure 11.- Comparison of untrimmed  (tail-off)  performance  characteristics  of  all 
wing  configurations tested. Re = 1.63 x l o 6 .  
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(b) Take-off flap wing  configurations. 

Figure 11.- Continued. 
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!! 

I 

I n g  Conflguratlon 
Part-span 
Full-span 
Full-span  with low-speed ailerons 
Full-span  with  hlsh-soeed  allerons 

(c) Landing  flap  wing  configurations. 

Figure 11.- Concluded. 
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CL 

(a) Cruise wing  configuration. 

Figure 12.- Effect of horizontal-tail  deflection on longitudinal  aerodynamic 
characteristics of cruise wing  configuration. Re = 1.63 x 1 06. 
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(b) Trim performance  of cruise wing  configuration. 

Figure 12.- Concluded. 
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Run it, deg - 
0 19 off 

0 20 -15 
0 21 -10 
A 22 - 5  
h 23 0 
n 29 5 

n 2s IO 

(a) Climb wing  configuration. 

Figure 13.- Effect of horizontal-tail  deflection on longitudinal  aerodynam 
characteristics of climb  wing  configuration. RE = 1.63 x lo6. 

ic 
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Trim performance of climb wing configuration.  

Figure 13.- Concluded. 
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Run it ,  deg - 
0 32 off 

0 36 -15 

0 35 -10 

A 37 - 5  

2 

CL 

(a) Part-span, take-of f flap wing  configuration. 



(b) Trim performance of part-span, take-off f l a p  wing configuration.  

Figure 14 . -  Continued. 
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IIun I t .  deg - 
0 102 Off 

n ~ O Y  -15 
0 105 -10 
A 106 - 5 
h 107 0 
D 108 5 
0 109 10 
0 110 15 

CL 

(c) Part-span,  landing  f lap  wing  configuration. 

Figure 14.-  Continued. 
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V 2.6 2.8 3.0 

(d)  Trim performance of part-span,  landing  f lap wing configuration. 

Figure 14.-  Concluded. 
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Run Edeg 
0 78 Off 

0 80 -15 

0 81 -10 

A 82 - 5  

h 83 0 

n 8rl 5 
0 86 10 

CL 

(a) Full-span,  take-off  wing  configuration. 

Figure 15.- Effect of  horizontal-tail  deflection on longitudinal  aerodynamic 
characteristics of  full-span flap wing  configurations. RE = 1.63 x lo6 .  
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(b) Trim performance of full-span,  take-off wing configuration.  

Figure 15.- Continued. 
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(c)  Full-span,  landing  flap  wing  configuration. 

Figure 15.- Continued. 
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Rnn it, deg - 
0 64 Off 

0 66 -15 

0 67 -10 

A 68 - 5  

(a) Fu l l - f l ap   w i th  low-speed a i l e r o n s  wing conf igu ra t ion   w i th  
take-off f lap  s e t t i n g .  

F igure  16.- Effect of ho r i zon ta l - t a i l   de f l ec t ion   on   l ong i tud ina l   ae rodynamic  
c h a r a c t e r i s t i c s   o f  f u l l - s  a n   f l a p   w i t h  low-speed a i l e r o n s  Wing Config- 
u ra t ions .  RE = 1.63 x 10 f: . 

7 20 



(b) Trim performance of fu l l - span   f lap   w i th  low-speed a i l e r o n s  wing 
c o n f i g u r a t i o n   w i t h   t a k e o f f   f l a p   s e t t i n g .  

Figure 16.-  Continued. 
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IL” 
0 133 off 

0 135 -15 
0 136 -10 

A 137 - 5 

h 138 0 
D 139 5 

0 1110 10 
0 1111 15 

(c) Full-span  flap  with  law-speed  ailerons wing configuration  with 
l a n d i n g   f l a p   s e t t i n g .  

Figure 16.- Continued. 
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o"------ 

.2 .q 

(d) Trim performance of fu l l - span   f lap   w i th  low-speed a i l e r o n s  wing 
conf igurat ion  wi th   landing  f lap   se t t ing .  

Figure 16.- Concluded. 



Run it, deq - 
0 200 Off 

0 202 -15 

0 203 -10 

A 20'4 - 5 
h 205 0 
D 206 5 
0 207 10 

0 208 15 

(a) Full-span flap with high-speed ailerons  wing  configuration  with 
take-off flap  setting. 

Figure 17.- Effect  of  horizontal-tail  deflection on longitudinal  aerodynamic 
characteristics of  full-span  flap  with  high-speed  ailerons  wing  configura- 
tions. Re = 1.63 x lo6. 
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(b) Trim performance of ful l -span  f lap  with  high-speed  ai lerons wing 
configuration  with take-off f l a p   s e t t i n g .  

Figure 17.-  Continued. 
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bm 
0 181 Off  

0 183 -15 

0 18'4 -10 

A 185 - 5 

h 186 0 
n 187 5 

188 10 

0 189 15 

( c )  Full-span  f lap  with  high-speed  ai lerons wing configuration  with 
l a n d i n g   f l a p   s e t t i n g .  

Figure 17.- Continued. 
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(d) Trim performance of ful l -span  f lap  with  high-speed  ai lerons wing 
conf igurat ion  wi th   landing  f lap   se t t ing .  

Figure 17.- Concluded. 



W i n g   C o n f i q u r a t i o n  

C r u i s e  
"- C l i m b  

" P a r t - s p a n   T a k e - o f f   F l a p  

"" P a r t - s p a n   L a n d i n g   F l a p  

"- F u l l - s p a n   L a n d i n g   F l a p  

--- F u l l - s p a n   T a k e - o f f   F l a p  

(a) Cruise,  climb,  part-span  flap,  and  full-span flap configurations. 

Figure 18.- Summaly of trimmed  longitudinal  aerodynamic  characteristics of the 
wing configurations tested. RE = 1.63 x lo6.  
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W i n g   C o n f i g u r a t i o n  

P a r t - s p a n   F l a p  

F u l l - s p a n   F l a p  

F u l l - s p a n   F l a p   w i t h  L o w - s p e e d  A i l e r o n s  

F u l l - s p a n   F l a p   w i t h   H i g h - s p e e d   A i l e r o n s  

Take-off f l a p   c o n f i g u r a t i o n s .  

F igure  18.- Continued. 
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W i n g   C o n f i g u r a t i o n  

P a r t - s p a n   F l a p  
"" F u l l - s p a n   F l a p  

" F u l l - s p a n   F l a p   w i t h   L o w - s p e e d   A i l e r o n s  

"_ F u l l - s p a n   F l a p   w i t h   H i g h - s p e e d   A i l e r o n s  

'L t r i m  

(c) Landing f lap configurations . 
Figure 18.- Concluded. 
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Rnne 
0 32 On 

0 33 Off 

(a)  Part-span  flap wing conf igurat ion  wi th   take-of f   f lap   se t t ing .  

Figure 19.-  Effect of landing  gear  on  longitudinal aerodynamic 
c h a r a c t e r i s t i c s  of part-span and f u l l - s p a n   f l a p  wing 
conf igurat ions .  Re = 1 . 6 3  x lo6. 
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(b) Pa r t - span   f l ap  wing conf igu ra t ion   w i th   l and ing   f l ap   s e t t i ng .  

F igure  19.- Continued. 
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(c) Ful l - span  f lap  wing configuration 

Figure 19.- Continued. 
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with t a k e o f f  f l a p   s e t t i n g .  
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(e) Full-span  f lap  with  law-speed  ai lerons wing configuration  with 
take-of f f l a p   s e t t i n g .  

Figure 19.- Continued. 



(f) Full-span f lap  with lowspeed a i l e r o n s  wing conf igura t ion   wi th  
landing  f l ap  s e t t i n g .  

F igure  7 9.- Continued. 
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(9) Full-span  f lap  with  high-speed  ai lerons wing configuration  with 
t a k e o f f  f l a p   s e t t i n g .  

Figure 19.- Continued. 



Gear - 
0 181 On 

0 182 off 

(h)  Full-span  flap  with  high-speed  ailerons wing configuration  with 
landing f lap  s e t t i n g .  

Figure 19 .- Concluded. 
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0 
0 

0 
A 

Run 
32 
195 
102 
19'4 

S l a t  P o s i t i o n  
D e f l e c t e d  
N e s t e d  
D e f l e c t e d  
Nested  

F l a p   S e t t i n t  
Take-o f f  
Take-off  
L a n d i n g  
L a n d i n g  

(a) Part-span f l a p  wing configuration  with take-off and land ing   f l ap   s e t t ings .  

Figure 20.- Effect of leading-edge s lat  d e f l e c t i o n  on  longitudinal  
aerodynamic c h a r a c t e r i s t i c s  of r r t - s p a n  and fu l l - span   f lap  wing 
configurations.  RE = 1.63 x 10 . 
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(b) Full-span  wing  configuration  with  take-off  and  landing flap settings. 

Figure 20.- Concluded. 
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ILnn 
0 Lt2 

93 

0 Lt4 
A Lt7 

-05 .10 .15 

a 
0 

2 

4 

6 

$ 1 0 .25 

3 -55 .60 . 

(a) Part-span f l a p  wing configuration  with take-off 

0 .75 .EO .E5 .30 

f l a p   s e t t i n g .  

Figure 21.- Effect of ground height   on   longi tudinal  aerodynamic 
c h a r a c t e r i s t i c s  of part-span and ful l -span wing configurations.  
RE = 1.63 x 106, it = Oo. 
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Run 
0 115 
0 116 

0 117 

0 

2 

4 

6 

(b) Part-span f l a p  wing conf igurat ion  wi th   landing  f lap   se t t ing .  

Figure 21.- Continued. 
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(c) Part-span  wing conf igurat ion  wi th   landing  f lap   se t t ing  and with 
ground and f l i g h t   s p o i l e r s   d e f l e c t e d .  a = Oo. 

Figure 21 .- Continued. 
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0 91 0 

0 92 2 

0 93 4 

99 6 

(d )  Ful l - span   f lap  wing conf igu ra t ion   w i th  take-off  flap s e t t i n g .  

F igure  21 .- Continued. 
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Ran 
0 169 
0 170 
0 171 
A 172 

IO 

(e) Full-span  f lap wing configuration  with  landing f lap  s e t t i n g .  

Figure 21 .- Concluded. 



(a) Lateral  data for cruise  wing  configuration. 

Figure 22.- Effect of sideslip  angle on lateral  aerodynamic  characteristics 
of  cruise  wing  configuration. RE = 1.63 x 1 06; it = 00. 
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(b) Latera l -d irec t iona l   s tab i l i ty   der iva t ives  for c r u i s e  wing configuration.  

Figure 22.- Concluded. 
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a,deg 

(a) La te ra l   da t a   fo r   c l imb  wing conf igura t ion .  

Figure 23.- E f f e c t   o f   s i d e s l i p   a n g l e  on l a t e r a l  aerodynamic   charac te r i s t ics  
of climb wing conf igura t ion .  R; = 1.63 x lo6;  it = 00. 
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a, deg 

(b) Lateral-directional  stability  derivatives  for climb wing  configuration. 

Figure 23.- Concluded. 
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Run 
0 Y8 -10 

0 99 - 5  
0 50 0 
A 51 5 

(a)  Lateral  data  for  part-span  flap wing configuration w i t h  take-off f lap   se t t ing .  

Figure 24.- Effect of sideslip  angle on lateral-directional 
aerodynamic character is t ics  of part-span f l a p  wing  con- 
figurations. Re = 1.63 x lo6;  it = Oo. 
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(b) Lateral -d irect ional   s tabi l i ty   der ivat ives   for   part -span  f lap  wing 
conf igurat ion  wi th   take-of f   f lap   se t t ing .  

Figure 24.- Continued. 
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(d)  Lateral-directional  stability  derivatives  for part-span f lap  wing 
configuration  with  landing  flap  setting. 

Figure 24.- Concluded. 
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Run __ P. deg 

0 87 - 10 
0 88 - 5  
0 89 0 
A 90 5 

(a)  Lateral  data  for  full-span  flap wing configuration  with take- 
off f lap  sett ing.  

Figure  25.- Effect of sideslip  angle on lateral  aerodynamic characteristics 
of full-span  flap wing configurations. RG = 1.63  x lo6; it = Oo. 
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a 

(b)  Lateral-directional  stability  derivatives  for  full-span flap wing 
configuration  with takeoff flap setting. 

3 

Figure 25.- Continued. 
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B A  
0 155 -10 
0 156 - 5 
0 152 0 

A 157 5 

Figure 25 .- Continued. 
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(d)  Lateral-directional  stabil i ty  derivatives  for  full-span  f lap wing 
configuration  with  landing  flap  setting. 

Figure 25.- Concluded. 
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I b - l B , d e g  
0 72 -10 

0 I3 - 5  

0 7q 0 

A 75 5 

adeg 

(a)  Lateral  data  for f ull-span  flap  lowspeed  ailerons wing configuration 
w i t h  take-off  flap  setting. 

Figure 26.- Effect of sideslip  angle on lateral  aerodynamic 
characteristics of full-span flap  with law-speed ailerons 
wing configurations. R; = 1 .63  x 1 06;  it = Oo 
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a, deg 
(b )   La te ra l -d i r ec t iona l   s t ab i l i t y   de r iva t ives   fo r   fu l l - span   f l ap ,  low-speed 

a i l e rons  wing conf igu ra t ion   w i th   t akeof f   f l ap   s e t t i ng .  

Figure 26.- Continued. 



(c)  Lateral  data  for f ull-span  flap, low-speed ailerons wing configuration 
w i t h  landing  flap  setting. 

Figure 26.- Continued. 
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( d )   L a t e r a l - d i r e c t i o n a l   s t a b i l i t y   d e r i v a t i v e s   f o r   f u l l - s p a n   f l a p ,  low-speed 
a i l e r o n s  wing conf igu ra t ion   w i th   l and ing   f l ap   s e t t i ng .  

F igure  26.- Concluded. 
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ILnnP,deq 
0 190 -10 

0 209 - 5 
0 191 0 
A 192 5 

alneg 

(a) Lateral data for   fu l l - span   f lap ,   h igh-speed   a i le rons  wing conf igu ra t ion  
w i t h   l a n d i n g   f l a p   s e t t i n g .  

Figure 27.- E f f e c t  of s ides l ip   ang le   on   l a t e ra l -d i r ec t iona l   ae rodynamic  
c h a r a c t e r i s t i c s  of   fu l l - span   f lap   wi th   h igh-speed   a i le rons  wing  con- 
f i g u r a t i o n   w i t h   l a n d i n g   f l a p   s e t t i n g .  RG = 1.63 x l o6 ;  it = Oo. 
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(b) Lateral-directional  stability  derivatives  for  full-span flap with high- 
speed  ailerons  wing  configuration  with  landing  flap  setting. 

Figure 27.- Concluded. 
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(a)  Lateral   data  for part-span f lap  wing configuration w i t h  take-off 

f lap   se t t ing  and w i t h  left   ai leron  deflected.  

Figure 28.- Effect of low-speed aileron  deflection on l a t e ra l  
aerodynamic character is t ics  of part-span  flap wing  con- 
figurations. Re = 1.63 x lo6; it = Oo. 
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(b) Rolling-moment coe f f i c i en t  versus le f t   a i le ron   def lec t ion   for   angle-of -a t tack  
range of -2O t o  1 2O. 

Figure 28 .- Continued. 
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( c )  Lateral data for p a r t - s p a n   f l a p  wing conf igu ra t ion   w i th  take-off f l a p  
s e t t i n g  and   w i th   d i f f e ren t i a l   de f l ec t ions  of t h e  l e f t  and r i g h t  
a i l e rons .  

F igure  28 .- Continued. 
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(d) Rolling-moment  coefficient  versus  differential  deflections  of  left  and 
right  ailerons for angle-of-attack  range of -2O to 12O. 

Figure 28.- Continued. 
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(e )  Lateral data for part-span wing c o n f i g u r a t i o n   w i t h   l a n d i n g   f l a p   s e t t i n g  
and  with l e f t   a i l e r o n   d e f l e c t e d .  

F igure  28.- Continued. 
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Figure 28.- Continued. 



(9) Lateral d a t a   f o r   p a r t - s p a n   f l a p  wing c o n f i g u r a t i o n   w i t h   l a n d i n g   f l a p   s e t t i n g  
a n d   w i t h   d i f f e r e n t i a l   d e f l e c t i o n s  of l e f t  and r i g h t   a i l e r o n s .  

F igure  28 .- Continued. 
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(h) Rolling-mcment c o e f f i c i e n t   v e r s u s   d i f f e r e n t i a l   d e f l e c t i o n s  of l e f t  
and r ight   a i lerons  for   angle-of-at tack  range  of  -2' to  12O. 

Figure 28.- Concluded. 
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(a)  Longitudinal  data  for  full-span  flap wing configuration w i t h  take-off 
f lap   se t t ing  and w i t h  l e f t  outboard  roll-control  spoiler  deflected. 

Figure 29.- Effect of l e f t  outboard  spoiler  deflections on longitudinal and 
l a t e r a l  aerodynamic character is t ics  of full-span  flap wing configurations. 
RE = 1.63 x IO6; it = Oo. 
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(b) Lateral d a t a   f o r   f u l l - s p a n  wing c o n f i g u r a t i o n   w i t h   t a k e o f f  

f l a p  s e t t i n g  and  with l e f t   o u t b o a r d   r o l l - c o n t r o l  spoiler 
def lec ted .  

F igu re  29.- Continued. 
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( c )  Change i n  pitching-moment, l i f t ,  and  roll ing-moment  coefficients  versus 
l e f t   r o l l - c o n t r o l  spoiler def lec t ion   for   angle-of -a t tack   range  of 
-20 to 1 20. 

Figure  29.- Continued. 
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( d )   L o n g i t u d i n a l   d a t a   f o r   f u l l - s p a n   f l a p  wing c o n f i g u r a t i o n   w i t h   l a n d i n g   f l a p  
se t t i ng   and   w i th  l e f t  outboard   ro l l -cont ro l  spoiler de f l ec t ed .  

F igure  29 .- Continued. 

175 



-2 0 2 

__-___ 

6 8 1  

(e) Lateral data f o r   f u l l - s p a n   f l a p  wing conf igura t ion   wi th   l anding  f l a p  
s e t t i n g   a n d  w i t h  l e f t  outboard r o l l - c o n t r o l  spoiler de f l ec t ed .  

F igure  29 .- Continued. 
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Change i n  pitching-mment,  l i f t ,  and  rol l ing-moment   coeff ic ients  versus 
l e f t   r o l l - c o n t r o l  spoiler def lec t ion   for   angle-of -a t tack   range  of 
- 2 0  to  1 SO. 

Figure  29 .- Continued. 
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(9) Longi tudinal  data f o r   f u l l - s p a n   f l a p  wing conf igu ra t ion  w i t h  landing  
f l a p   s e t t i n g  a n d   w i t h   l e f t  outboard f l i g h t  and r o l l - c o n t r o l  spoilers 
de f l ec t ed .  

F igure  29 .- Continued. 
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(h)   Lateral   data  for  ful l -span  f lap wing configuration  with  landing 
f l a p   s e t t i n g  and with l e f t  outboard  f l ight  and rol l -control  
spoilers de f l ec ted .  

Figure 29 .- Continued. 



(i) Change i n   p i t c h i n g - m m e n t ,   l i f t ,  and  rolling-moment c o e f f i c i e n t s   v e r s u s  
l e f t   f l i g h t  and ro l l - con t ro l   spo i l e r   de f l ec t ion   fo r   ang le -o f -a t t ack  
range of -2O t o  15O. 

Figure  29.- Concluded. 
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