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SUMMARY 

Tests have been conducted i n  t h e  Langley V/STOL tunnel  to determine t h e  
e f f e c t s  of wing leading-edge d e f l e c t i o n  on the  low-speed aerodynamic charac- 
ter istics of a low-aspect-ratio h ighly  swept arrow-wing conf igura t ion .  

The r e s u l t s  of the  i n v e s t i g a t i o n  showed t h a t  leading-edge d e f l e c t i o n  is *. 

e f f e c t i v e  i n  suppressing t h e  formation of leading-edge v o r t i c e s  and promoting 
a t tached  flow condi t ions .  For the  particular model t e s t e d ,  a uniform deflec-  
t i o n  of t he  e n t i r e  l ead ing  edge w a s  required to prevent  t he  occurrence of local 
regions of vor tex  sepa ra t ion  which otherwise o r ig ina t ed  a t  po in t s  where the  
lead ing  edge w a s  d iscont inuous.  Based on ana lys i s  of t h e  f o r c e  and moment 
da t a  and t u f t  g r i d  measurements of the  leading-edge upwash, a uniform deflec-  
t i o n  of  30° w a s  s e l e c t e d  €or d e t a i l e d  study. The r e s u l t i n g  improvements i n  
low-speed performance and l o n g i t u d i n a l  s t a b i l i t y ,  achieved with the  uniform 
30° def l ec t ion ,  were accompanied by marked improvements i n  t h e  wing flaw f i e l d .  

i 

INTRODUCTION 

The Nat iona l  Aeronautics and Space Adminis t ra t ion is c u r r e n t l y  i n v e s t i -  
ga t ing  the  aerodynamic c h a r a c t e r i s t i c s  of advanced a i r c r a f t  concepts capable 
of c r u i s i n g  e f f i c i e n t l y  a t  supersonic  speeds. I n  order  to achieve t h e  des i red  
high l e v e l s  of supersonic  c r u i s e  e f f i c i e n c y ,  these  conceptual  designs t y p i c a l l y  
incorpora te  a low-aspect-rat io  h ighly  swept arraw wing. (See, f o r  example, 
r e f .  1 .) Unfortunately,  such conf igu ra t ions  have t r a d i t i o n a l l y  exhib i ted  s ig-  
n i f i c a n t  d e f i c i e n c i e s  i n  t h e  areas of low-speed performance, s t a b i l i t y ,  and 
con t r 01. 

The p resen t  i n v e s t i g a t i o n  is p a r t  of a broad research  program intended to  
y i e l d  fundamental information necessary to  provide such supersonic  c r u i s e  con- 
cep t s  with acceptab le  low-speed c h a r a c t e r i s t i c s .  Previous low-speed s t u d i e s  
with a model geometr ica l ly  similar to the  p re sen t  model have been reported i n  
re ferences  2, 3 ,  and 4 ,  and a previous s tudy with t h e  model used i n  t h e  p re sen t  
s tudy w a s  repor ted  i n  re ference  5. The s p e c i f i c  i n t e n t  of t he  present  s tudy 

t ics and to explore p o s s i b l e  b e n e f i c i a l  e f f e c t s  provided by a rev ised  leading- 
edge de f l ec t ion .  

7 w a s  to provide a pre l iminary  assessment of t h e  leading-edge upwash charac te r  is- 

The tests were conducted i n  the  Langley V/STOL t unne l  over an angle-of- 
attack range from about -loo to 17O f o r  s i d e s l i p  angles  of Oo and _+5O. 
tests were conducted a t  a Reynolds number (based on the  re ference  mean aerody- 
n a m i c  chord) of about 2.0 x l o 6 .  

The 
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SYMBOLS 

The long i tud ina l  data are r e f e r r e d  to t h e  s t a b i l i t y  system of axes ,  and 
t h e  l a t e r a l - d i r e c t i o n a l  data are r e f e r r e d  to the  body system of axes as i l l u s -  
trated i n  f i g u r e  1.  The moment re ference  cen te r  for t h e  tests was loca ted  a t  
59.16 percent  of the  r e fe rence  mean aerodynamic chord. The re ference  wing area 
and chord are based on t h e  wing planform which r e s u l t s  from extending t h e  
inboard (74O) leading-edge sweep angle  and the  outboard (41.457O) t ra i l ing-edge  
sweep angle to t h e  model center  l i n e .  (See f i g .  2.) 

The dimensional q u a n t i t i e s  he re in  are given i n  both the  I n t e r n a t i o n a l  
System of Uni t s  (SI )  and t h e  U.S. Customary Units.  Measurements were made i n  
U . S .  Customary Units .  

A 

b 

CD 

c D , i  

‘D I SYm 

CD ,min 

CL 

c l  

Cm 

Cn 

CY 

- 
C 

2 

aspec t  ratio 

wing span, m ( f t )  

Drag 
drag c o e f f i c i e n t  , - 

qs re f  

induced drag c o e f f i c i e n t  

drag c o e f f i c i e n t  of equiva len t  symmetric conf igura t ion  (without t w i s t  
or camber) a t  zero l i f t  

minimum drag c o e f f i c i e n t  

L i f t  
l i f t  c o e f f i c i e n t ,  - 

qs re f  

Rol l ing  moment 
rolling-moment c o e f f i c i e n t ,  

q s r e f b  

P i t ch ing  moment 

qsref ;  
pitching-moment c o e f f i c i e n t ,  

Yawing moment 

qsr e f b  
yawing-moment c o e f f i c i e n t ,  

Side fo rce  

9% e f 
side-force c o e f f i c i e n t  , 

re ference  mean aerodynamic chord, m ( f t )  



f ree-s t ream dynamic pressure ,  Pa ( l b f / f t 2 )  

1 ead i  ng-edge-s uc ti on parameter 

r e fe rence  wing area, m2 ( f t 2 )  

body-axis coord ina te s  

a n g l e  of a t t ack ,  deg 

angle  of s i d e s l i p ,  deg 

t ra i l ing-edge  f l a p  d e f l e c t i o n  normal to  hinge L n e ,  pos 
t r a i l i n g  edge is down, deg 

t i v e  when 

leading-edge d e f l e c t i o n  normal to  hinge l i n e ,  p o s i t i v e  when leading  
edge is down, deg 

d e f l e c t i o n  of l e f t  outboard a i l e r o n  (segment t6L) normal to hinge 
l i n e ,  p o s i t i v e  t r a i l i n g  edge down, deg 

downwash angle ,  deg 

sidewash angle ,  deg 

D e r  i va t  i ves : 

acz 
cw as = -  

M o d e l  component des igna t ions :  

H hor i zon ta l  t a i l  
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L1 , L z , L ~ , L ~  wing leading-edge f l a p  segments (see f i g .  2 ( a ) )  

N flow- through engine n a c e l l e s  

t l  , t 3 , t s r t 6  wing t r a i l i ng -edge  f l a p  segments (see f ig .  2 ( a ) )  

v1,2 

v3 

WB wing-body combination 

Supe r sc r ip t :  

K Krueger f l a p  

outboard v e r t i c a l  f i ns 

cen te r  -1i ne ver ti ca 1 t a  il 

MODEL 

The dimensional c h a r a c t e r i s t i c s  of t h e  model used i n  t h e  p r e s e n t  s tudy  
are l i s t e d  i n  t a b l e  1 and shown i n  f i g u r e  2. The m o d e l ,  which was i n i t i a l l y  
intended f o r  dynamic tests and was of l i gh twe igh t  cons t ruc t ion ,  was i n  con- 
formance with t h e  cruise shape geometry as def ined  i n  r e fe rence  6. A photo- 
graph of t he  model mounted f o r  tests i n  t h e  Langley V/STOL tunne l  is p resen ted  
i n  f i g u r e  3. 

Previous tests with t h i s  model have been r epor t ed  i n  r e fe rence  5. For 
t h e  p r e s e n t  tests the model was configured wi th  flow-through nacelles and t h e  
r ev i sed  fu l l - span  leading-edge f l a p  system shown i n  f i g u r e  2. The r ev i sed  
leading-edge system was obta ined  by extending t h e  e x i s t i n g  hinge l i n e  to p e r m i t  
d e f l e c t i o n  of segments L2 and L3. 
30°, and 45O were provided f o r  segments L l ,  L2, and L3, whereas a cont inuous  
d e f l e c t i o n  c a p a b i l i t y  was provided f o r  segment L4. I n  add i t ion ,  segment L4 
cou ld  be rep laced  with a Krueger f l a p  as shown i n  f i g u r e  2. 

(See f i g .  2.) Discrete d e f l e c t i o n s  of Oo, 

TESTS AND CORRECTIONS 

Due to  the  l i gh twe igh t  c o n s t r u c t i o n  of t he  model, s ta t ic  force tests 
were l imi t ed  to dynamic p r e s s u r e s  of about 335 Pa ( 7  l b f / f t 2 ) .  
dynamic pressure r e s u l t e d  i n  a Reynolds number (based on t h e  r e fe rence  mean 
aerodynamic chord) of 2.0 x lo6,  a t  a corresponding Mach number of 0.07. 
a n g l e  of a t tack ranged from -loo to 17O and t h e  ang le s  of s i d e s l i p  were Oo and 
+5O. 
edge f l a p  d e f l e c t i o n s .  For purposes of t he  p r e s e n t  s tudy ,  t h e  nacelles and 
outboard v e r t i c a l  f i n s  were regarded as i n t e g r a l  parts of t h e  wing, and no 
attempt was made to isolate t h e i r  e f f e c t s .  Limited tests were conducted to 
determine the  in f luence  of wing leading-edge d e f l e c t i o n  on hor izonta l -  and 
ver t ica l - ta i l  e f f e c t i v e n e s s .  

This value o f  

The 

The p r i n c i p a l  conf igu ra t ion  v a r i a b l e s  were wing leading- and t r a i l i n g -  

I n  a d d i t i o n  to t h e s e  tests, flow v i s u a l i z a t i o n  s t u d i e s  were conducted to 
provide a q u a l i t a t i v e  assessment of t he  leading-edge upwash c h a r a c t e r i s t i c s  by 
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using the  t u f t  m a s t  arrangement shown schemat ica l ly  i n  f i g u r e  4. Limited smoke 
flow v i s u a l i z a t i o n  tests were also conducted to a i d  i n  determining t h e  e f f e c t s  
of wing leading-edge d e f l e c t i o n  on the  flow f i e l d  over t he  wing surface.  

The data presented  have been co r rec t ed  f o r  jet-boundary e f f e c t s  by using 
t h e  theory  ou t l ined  i n  re ference  7. The da ta  have also been corrected fo r  
flow angu la r i ty  by using the  technique of re ference  8. Blockage and buoyancy 
e f f e c t s  have been determined to be n e g l i g i b l e  by the  methods of re ference  8. 
Trans i t i on  strips were placed on t h e  wing and t h e  ho r i zon ta l  and v e r t i c a l  t a i l s  
i n  accordance with t h e  method of re ference  9. 

PRESENTATION OF RESULTS 

A d a t a  supplement conta in ing  a sumnary of t he  test program and a t abu la r  
l i s t i n g  of da t a  is presented  as an appendix. The r e s u l t s  and d i scuss ion  are 
presented i n  accordance wi th  t h e  fol lowing o u t l i n e :  

Figure 

Longi tudinal  aerodynamic c h a r a c t e r i s t i c s :  
Leading-edge conf igu ra t ion  s t u d i e s  . . . . . . . . . . . . . . . . .  5 to 12 
Trailing-edge f l a p  e f f e c t i v e n e s s  . . . . . . . . . . . . . . . . . .  13 
Leading-edge-suction parameter . . . . . . . . . . . . . . . . . . .  1 4  
Horizontal-  t a i l  e f f e c t i v e n e s s  . . . . . . . . . . . . . . . . . . .  15 

Lateral-d irec t i o n a l  cha rac t e r  is  tics : 
E f f e c t s  of leading-edge d e f l e c t i o n  . . . . . . . . . . . . . . . . .  16 
E f f e c t  of ho r i zon ta l  and v e r t i c a l  t a i l  . . . . . . . . . . . . . . .  17 
Aileron e f f e c t i v e n e s s  . . . . . . . . . . . . . . . . . . . . . . .  18 

RESULTS AND DISCUSSION 

Longitudinal  Aerodynamic C h a r a c t e r i s t i c s  

Leading-edge conf igu ra t ion  s t u d i e s  .- Previous law-speed experimental  
s t u d i e s  (see, f o r  example, r e f s .  3, 4 ,  and 5 )  have shown t h a t  t he  b a s i c  wing- 
body-outboard-vertical-fin combination e x h i b i t s  a marked l o n g i t u d i n a l  i n s t a -  
b i l i t y  ( r e f e r r e d  to as pitch-up) and a degradat ion of performance a t  r e l a t i v e l y  
l o w  angles  of attack. These previous  i n v e s t i g a t i o n s  have ind ica t ed  t h a t  t h i s  
mar k e d  l o n g i t u d i n a l  i n s t a b i l i t y  and the  degradat ion of performance are associ- 
ated with separated flow e f f e c t s ,  which r e s u l t  from high local angles  of attack 
a t  the  wing leading  edge. Owing to the  high leading-edge sweep of the  present  
conf igura t ion ,  t h e  separa ted  flow forms t h e  classical leading-edge vo r t ex  sys- 
t e m .  I n  an attempt to more c l o s e l y  approximate the  design condi t ion  of a t tached  
flow, and thereby to a l l e v i a t e  t he  d e f i c i e n c i e s  mentioned, recent  s t u d i e s  have 
considered cond i t ions  wherein l i m i t e d  po r t ions  of t he  lead ing  edge (correspond- 
ing  to segments L1 and L4 i n  t h e  p re sen t  no ta t ion)  have been de f l ec t ed .  

, 

Figure  5 p r e s e n t s  t he  s ta t ic  l o n g i t u d i n a l  aerodynamic c h a r a c t e r i s t i c s  
ob ta ined  during the p r e s e n t  s tudy  f o r  t h e  wing-body-outboard-vertical-fin 
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combination configured wi th  (1 ) undeflected l ead ing  edges and (2)  de f l ec t ed  
l ead ing  edges wi th  L1 = 30° and L4 replaced wi th  a 45O Krueger flap. (See 
f i g .  2(b) f o r  detai ls  of Krueger f l a p . )  A l s o  p resented  are the  t h e o r e t i c a l  
drag polars corresponding to t h e  condi t ions  of (1) minimum induced drag 
(1 00 percent  leading-edge suc t ion )  and (2)  f u l l  leading-edge sepa ra t ion  with 
no subsequent f l m  reattachment ( 0  percent  leading-edge s u c t i o n ) .  These con- 
d i t i o n s  are def ined  he re in  as 

CL2 
cD = cD,sym + 

and 

CL 
CD = C D , ~ ~  + CL tan  - 

where C D , ~ ~  r ep resen t s  t he  z e r o - l i f t  drag c o e f f i c i e n t  f o r  t he  equiva len t  
symmetric (no t w i s t  or camber) conf igura t ion .  The value of C D , ~ ~  has been 
estimated for the  p re sen t  model tests from the  r e l a t i o n s h i p  

CL2 I 
I cD , m i  n 
TA 

cD,sym = CD,min - (3)  

Evaluat ion of equat ion ( 3 )  y i e l d s  C D , ~ ~  = 0.0158. The v a l u e  of CLcl has 

been determined exper imenta l ly  ( fo r  t he  l i n e a r  region of CL plotted a g a i n s t  
a) to be 0.036, which is i n  agreement with the  r e s u l t s  obtained by using a 
simple v o r t e x - l a t t i c e  t h e o r e t i c a l  m o d e l .  (See r e f .  10 f o r  a desc r ip t ion  of t h e  
v o r t e x - l a t t i c e  program.) It  should be noted t h a t  equat ions (1)  and (2)  are, of 
course, v a l i d  only  f o r  symmetric wings with no t w i s t  or camber and are presented  
he re in  s o l e l y  to p e r m i t  t he  aerodynamic performance (achieved by the  va r ious  
leading-edge t rea tments )  to be quan t i f i ed .  This  is accomplished by in t roducing  
t h e  leading-edge-suction parameter S (see re f .  11 f o r  a comprehensive discus- 
s ion  of leading-edge suc t ion )  defined here in  as 

C D , ~ ~  + CL t an  - 

s =  \ ( 4 )  
CL2 CL - -  CL t a n  - 
TA cLcl 
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It should be f u r t h e r  noted t h a t  i n  equat ions  ( 2 )  and ( 4 ) ,  t h e  q u a n t i t y  
CL t an  ( C L / C ~ )  

(See ref. 1 1  .) This  p r e s e n t  n o t a t i o n  has been introduced to insu re  a common 
b a s i s  f o r  comparison of leading-edge s u c t i o n  f o r  t h e  va r ious  leading-edge 
t rea tments .  

has been used i n  place of t h e  more customary CL t a n  a. 

From f i g u r e  5 ,  it can be seen t h a t  t h e  particular combination of def lec-  
t i o n s  (L1 = 30°, L4 = 450K)  resu l t s  i n  a reduct ion  i n  vo r t ex  l i f t .  (The 
s u p e r s c r i p t  K indicates a Krueger f l a p  as shown i n  f i g .  2 ( b ) . )  I n  a d d i t i o n ,  
t h e r e  is a b e n e f i c i a l  r educ t ion  i n  pitch-up and a small r educ t ion  i n  drag for 
CL > 0 . 3 .  Evalua t ion  of t h e  leading-edge suc t ion ,  as d iscussed  i n  a subse- 
quent  s e c t i o n ,  shows t h a t  with 6 1 e  = Oo, t h e  conf igu ra t ion  achieves  va lues  of 
leading-edge s u c t i o n  of on ly  about 55 percen t  and t h a t  leading-edge d e f l e c t i o n  
with L1 = 30° and L4 = 450K r e s u l t s  i n  only  modest increases. These rela- 
t i v e l y  l o w  va lues  o f  S indicate t h a t  t h e  flow is only  p a r t i a l l y  a t t ached  
along t h e  lead ing  edge. 

4 

Figure  6 p r e s e n t s  r e s u l t s  of tests conducted to determine t h e  r e l a t i v e  
e f f e c t  of inc reas ing  the  d e f l e c t i o n  of leading-edge segment E l .  A s  can be 
seen, i nc reas ing  the  d e f l e c t i o n  from 30° to  45O had no b e n e f i c i a l  e f f e c t  o n  
pitch-up and exh ib i t ed  an adverse e f f e c t  on drag. 

I n  order to provide  some i n s i g h t  i n t o  t h e  f l o w  characterist ics along t h e  
wing leading  edge, t h e  t u f t  mast arrangement i l l u s t r a t e d  i n  f i g u r e  4 w a s  used. 
F igure  7 p r e s e n t s  photographs of t h e  t u f t s ,  taken with t h e  mast l oca t ed  a t  
v a r i o u s  leading-edge s t a t i o n s .  Although t h e  experimental  accuracy of t h i s  
technique f o r  measuring upwash has not y e t  been determined, it is be l i eved  
t h a t  t h e  r e s u l t s  are a t  least  q u a l i t a t i v e l y  i n d i c a t i v e  of r e l a t i v e  f l o w  angu- 
l a r i t y .  F igure  8 shows a comparison of t h e  upwash observed us ing  t h e  t u f t  
m a s t  arrangement and t h e  t h e o r e t i c a l  upwash c a l c u l a t e d  using t h e  l i n e a r  vortex- 
l a t t i c e  program descr ibed  i n  r e fe rence  10. Both t h e  observed and t h e  t h e o r e t i -  
ca l  r e s u l t s  are presented  for a l o c a t i o n  o f  0.019; forward of t h e  wing l ead ing  
edge with the  model a t  a = loo. As can be seen, t h e  agreement between t h e  
observed and t h e o r e t i c a l  r e s u l t s  is q u i t e  poor; however, t h e  g e n e r a l  t rend  of 
i nc reas ing  upwash with inc reas ing  spanwise l o c a t i o n  is c o n s i s t e n t .  

Based on these  d a t a ,  it appeared t h a t  i nc reas ing  the  spanwise e x t e n t  of 
t h e  leading-edge d e f l e c t i o n ,  beyond segment L1, would be an appropriate means 

improving the performance of t h e  conf igura t ion .  Accordingly, t h e  wing was 
modified to  p e r m i t  t h e  d e f l e c t i o n  of t he  leading-edge segments subsequently 
denoted as  L2 and L 3 .  (See f i g .  2 . )  I n  t h e  i n t e r e s t  of b r e v i t y ,  t h e  leading- 
edge d e f l e c t i o n s  are denoted as = L I / L ~ / L ~ / L ~ .  For example, a leading-edge 
d e f l e c t i o n  6 , e  = 15°/300/450/450K 
t h e  segment d e f l e c t i o n s  were L1 = 1 5 O ,  L2 = 30°, L3 = 4S0, and L4 = 45O. 

1 f o r  improving the  flow attachment along t h e  wing l ead ing  edge and subsequently 

would correspond to  a cond i t ion  f o r  which 

During t h i s  phase of t h e  i n v e s t i g a t i o n ,  smoke flow v i s u a l i z a t i o n  tests 
were conducted to e v a l u a t e  t h e  e f f e c t  of d e f l e c t i n g  v a r i o u s  combinations of 
L l ,  L2 ,  and L3.  I n  a l l  cases observed, when a d i s c o n t i n u i t y  e x i s t e d  along t h e  
l ead ing  edge as a r e su l t  of nonuniform d e f l e c t i o n s  of segments L l ,  L2,  and L3,  
a d i s t i n c t  vo r t ex  core formed a t  t h e  p o i n t  of t h e  d i s c o n t i n u i t y .  This phe- 
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nomenon was found to  persist, even through attempts to reduce t h e  s u r f a c e  
d i s c o n t i n u i t i e s  by t h e  i n t r o d u c t i o n  of f a i r i n g s  between ad jacen t  segments. 
Therefore ,  to e l i m i n a t e  t h e  vo r t ex  s e p a r a t i o n ,  a uniform d e f l e c t i o n  (i.e.,  
L1 = L2 = L3) was cons idered  necessary.  Based on t h e  observed l e v e l s  o f  
upwash and t h e  p rev ious ly  d iscussed  adverse effects encountered when segment 
L1 was ove rde f l ec t ed ,  a leading-edge d e f l e c t i o n  of 30° w a s  s e l e c t e d .  It is 
recognized, of course ,  t h a t  t h e  high sweep of t h e  leading-edge hinge l i n e  
would, based on simple sweep theory ,  g r e a t l y  i n c r e a s e  t h e  angular d e f l e c t i o n  
r equ i r ed  to a l i g n  the  l ead ing  edge with t h e  upwash. However, smoke f low 
v i s u a l i z a t i o n  tests i n d i c a t e d  t h a t  t h e  incoming flow was approximately per- 

h inge- l ine  sweep d id  not i n f luence  t h e  s e l e c t i o n  of t h e  leading-edge def lec-  
t i o n .  Figure 9 p r e s e n t s  t h e  r e s u l t s  ob ta ined  for t h e  conf igu ra t ion  with 4 

pendicular  to t h e  leading-edge hinge l i n e .  Based on t h i s  observa t ion ,  t h e  P, 

61, = 30°/300/300/00. 4 A l s o  shown f o r  purposes of comparison are p rev ious ly  
d iscussed  data f o r  t h e  conf igu ra t ion  with 61, = Oo (undef lec ted  l ead ing  1 

j edges) and 61, = 30°/00/00/00. Comparison of t h e  drag polars shows t h a t  sub- 
s t a n t i a l  reduct ions  i n  induced drag are achieved by d e f l e c t i n g  t h e  e n t i r e  lead- 
ing  edge of t h e  main wing s t r u c t u r e .  Smoke flow v i s u a l i z a t i o n  s t u d i e s  showed 
t h a t  t h e  measured r educ t ion  i n  induced drag  was accompanied by marked improve- 
ments i n  t h e  flaw over t h e  main wing s t r u c t u r e ,  as might be a n t i c i p a t e d .  , 

I t  should be recalled t h a t  t h e  30° d e f l e c t i o n  of t h e  l ead ing  edge evolved 1 
i n  order to p rese rve  leading-edge s u r f  ace c o n t i n u i t y  and to avoid ove rde f l ec t -  li 

leading-edge conf igu ra t ion .  I n  par t icular ,  t h e  upwash measurements i n d i c a t e  Y 
t h a t  t h e  inboard p o r t i o n  of the  leading-edge f l a p  is probably overdef lec ted .  4 
One approach, which could reduce t h e  adverse e f f e c t s  o f  ove rde f l ec t ing  t h e  ! 
wing apex, and which would p e r m i t  a uniform leading-edge d e f l e c t i o n ,  may be 1 

1 

B ing t h e  wing apex. Thus, t h e  30° d e f l e c t i o n  does not  r ep resen t  t he  optimum 

to simply inc rease  t h e  sweep of t h e  leading-edge hinge l i n e  while moving t h e  
p o i n t  of i n t e r s e c t i o n  of t h e  hinge l i n e  and t h e  s i d e  of t h e  body forward. 
This  modi f ica t ion  could reduce t h e  d e f l e c t e d  area a long  t h e  span of segment Ll, 
and perhaps inc rease  the  de f l ec t ed  area outboard of segment L1. t 

1 
i; 

1 
PI I n  a d d i t i o n  to d e f l e c t i n g  t h e  l ead ing  edge of t h e  main wing panel ,  it 

would be expected t h a t  appropriate d e f l e c t i o n  of t he  l ead ing  edge of t he  ou t -  
board wing pane l  (segment L4) could provide f u r t h e r  improvements i n  t h e  l o w -  
speed performance and l o n g i t u d i n a l  s t a b i l i t y .  F igures  10  and 11 show the  
resu l t s  obta ined  f o r  simple d e f l e c t i o n s  of segment L4 and a lso show t h e  r e s u l t s  
ob ta ined  with a 45O Krueger f lap.  Examination of t he  d a t a  i n d i c a t e s  t h a t  t he  

is about equa l  and t h a t  both d e f l e c t i o n s  resulted i n  s l i g h t l y  better per for -  
mance than d i d  t h e  o ther  d e f l e c t i o n s  considered. The corresponding long i tu -  
d i n a l  s t a b i l i t y  c h a r a c t e r i s t i c s  are presented  i n  f i g u r e  11.  As can be seen, 
t h e  30° d e f l e c t i o n  r e s u l t e d  i n  a f a i r l y  l i n e a r  v a r i a t i o n  of Cm with CL; how- 

f 
t 

performance b e n e f i t  provided by simply d e f l e c t i n g  segment L4 e i t h e r  20° or 30° i 

I 

I e v e r ,  some n o n l i n e a r i t y  is st i l l  apparent a t  higher angles  of attack. Smoke $ 

flow obse rva t ions  showed t h a t  for t h e  region over which Cm var ied  l i n e a r l y  I 
1 with CL, t h e  flow over the  outboard pane l  remained f a i r l y  w e l l  a t tached .  

F igure  12 provides  a d i r e c t  comparison of t h e  l o n g i t u d i n a l  aerodynamic i 

P c h a r a c t e r i s t i c s  of t h e  model configured with ( 1 )  
(2) 61e = 30°/00/00/450K and (3) 61e = Oo (undef lec ted  l ead ing  edges) .  

Analysis of t he  data shows t h a t  whereas t h e  wing-body-utboard-vertical-fin 

61e = 30°/300/300/300, 
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combination with 6 = 30°/00/00/450K experienced a g radua l  pitch-up f o r  
a > 6O, t h e  corresponding conf igu ra t ion  with 
t h e  occurrence of pitch-up to a = 1l0. ( I t  should be noted, however, t h a t  t h e  
pitch-up, although delayed, is more abrupt.)  Furthermore, t h e  leading-edge 
d e f l e c t i o n  61e = 30°/300/300/300 is seen to r e s u l t  i n  s u b s t a n t i a l  reduct ions  
i n  induced drag, or e q u i v a l e n t l y  improved performance, f o r  CL > 0.2. I t  
should,  of c o u r s e ,  be noted t h a t  t he  reduct ions  i n  vortex-induced pitch-up and 
vortex-induced drag are d i r e c t l y  related to reduct ions  i n  vo r t ex  l i f t .  

b Z e  = 30°/300/300/300 postponed 

Trail ing-edge f l a p  e f f ec t iveness . -  The segmented t r a i l i ng -edge  f lap  system 

descr ibed  normal to t h e  r e s p e c t i v e  f l a p  hinge l i n e s .  A t r a i l i ng -edge  f l a p  set- 
t i n g  w r i t t e n  6 f  = 4O0/3Oo/2O0 
t r a i l i ng -edge  f l a p  segments t l  are d e f l e c t e d  40°, t h e  midspan segments t 3  are 
d e f l e c t e d  30°, and t h e  outer  f l a p  segments t 5  are d e f l e c t e d  20°. 

. is shown i n  f i g u r e  2. The angular d e f l e c t i o n  of t h e  i n d i v i d u a l  segments is 

corresponds to a cond i t ion  wherein t h e  inboard 

F igure  13 p r e s e n t s  t h e  t r a i l i ng -edge  f l a p  e f f e c t i v e n e s s  fo r  t he  wing- 
b o d n u t b o a r d - v e r  ti cal- f i n  combi na t ion  with var i ous leading-edge de f 1 ec ti ons . 
Canparison of t h e  d a t a  of f i g u r e  1 3 ( c )  with t h e  da t a  of f i g u r e s  1 3 ( a )  and 13 (b )  
shows t h a t  a s l i g h t  improvement i n  t r a i l i ng -edge  f l a p  e f f e c t i v e n e s s  was achieved 
by d e f l e c t i n g  the  e n t i r e  lead ing  edge 30°. For example, a n a l y s i s  of t he  d a t a  
of f i g u r e  13 shows t h a t  a t  an assumed approach angle  of a t tack  of Bo, with  

of about 
cL6 f 

= Oo, t h e  c o n f i g u r a t i o n  e x h i b i t s  an average va lue  f o r  

cQ f 0.0067. However, with 6 = 30°/300/300/300 t h e  corresponding va lue  of 

is increased  to 0.0081. The l a t t e r  va lue  is considered to  be i n  reasonable  
agreement with t h e  t h e o r e t i c a l  r e s u l t  of 

r e s u l t  was obta ined  by using the  p rev ious ly  mentioned v o r t e x - l a t t i c e  repre- 
s e n t a t i o n  of t he  conf igu ra t ion .  The improvement i n  t r a i l i ng -edge  f l a p  e f f  ec- 
t i v e n e s s  is, of c o u r s e ,  d i r e c t l y  r e l a t e d  to t he  improved flow cond i t ions  
achieved by t h e  leading-edge d e f l e c t i o n  and se rves  to  emphasize t h a t  t h e  devel- 
opment of an e f f i c i e n t  t r a i l i ng -edge  f l a p  system is s t r o n g l y  dependent on t h e  
development of an e f f e c t i v e  leading-edge system. 

= 0.0088. This t h e o r e t i c a l  cQ f 

The d a t a  of f i g u r e  13 also s h o w  t h a t  d e f l e c t i n g  the  e n t i r e  lead ing  edge 
30°, with t h e  t r a i l i n g  edge d e f l e c t e d ,  resu l ted  i n  s u b s t a n t i a l  reduct ions  i n  
induced drag  (or equ iva len t  i nc reases  i n  leading-edge s u c t i o n ) ,  fo r  t h e  l o w -  
speed o p e r a t i o n a l  range of 0.3 < CL < 0.7.  This  r e s u l t  is sumnarized i n  f i g -  
u r e  1 4 ,  which shows t h e  p rev ious ly  d iscussed  leading-edge-suction parameter S 
plotted as a f u n c t i o n  of CL. The resu l t s  presented  were ob ta ined  by con- 
s t r u c t i n g  the envelope of t h e  drag polars fo r  t he  va r ious  t r a i l i ng -edge  f l a p  
d e f l e c t i o n s .  
r e s u l t s  i n  s u b s t a n t i a l  i nc reases  i n  leading-edge s u c t i o n  r e l a t i v e  to both t h e  
undef lec ted  cond i t ion ,  
For example, r e l a t i v e  to 61, = Oo, 61e = 30°/300/300/300 provides  approxi- 
mately a 31-percent i n c r e a s e  i n  leading-edge s u c t i o n  a t  an assumed second- 
segment-climb lift c o e f f i c i e n t  of 0.35 and about a 22-percent i nc rease  a t  
an assumed approach l i f t  c o e f f i c i e n t  of 0.6. By contrast, t h e  leading-edge 
d e f l e c t i o n  with B Z e  = 30°/00/00/450K provided only  6- and 11-percent 
i n c r e a s e s  a t  t h e s e  r e s p e c t i v e  l i f t  c o e f f i c i e n t s .  

As can be seen, t he  leading-edge d e f l e c t i o n  61e. = 30°/300/300/300 

61e  = Oo, and t h e  cond i t ion  with 6,, = 30°/00/00/450K. 
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$ 
The e f f e c t  of Reynolds number on leading-edge s u c t i o n  has been d iscussed  1 

i n  r e fe rence  11. The results presented  t h e r e i n  i n d i c a t e  t h a t  i n c r e a s i n g  t h e  
Reynolds number from the  l o w  values of t he  p r e s e n t  tests to a c t u a l  f l i g h t  V a l -  
ues w i l l  r e s u l t  i n  on ly  modest i n c r e a s e s  i n  leading-edge s u c t i o n  f o r  t h e  sepa- 
r a t e d  flow cond i t ion  (e.g., t h e  cond i t ions  d iscussed  h e r e i n  wi th  61e = Oo or 
6 l e  = 30°/00/00/450K). 
achieved with 
pronounced increases i n  leading-edge s u c t i o n .  (See f i g .  8 of r e f .  11.)  Based 
on these  resul ts  it would appear t h a t  t h e  l e v e l  of leading-edge s u c t i o n  
achieved by the  uniform 30° d e f l e c t i o n  is conserva t ive .  Furthermore, t h e  
f avorab le  increment i n  leading-edge s u c t i o n  provided by t h e  uniform 30° de f l ec -  P 

t i o n  ( r e l a t i v e  to t h e  separa ted  flow, = Oo or 6 2 e  = 30°/00/00/450K) is 
also conserva t ive .  I 

However, f o r  f a i r l y  w e l l  a t t ached  flow cond i t ions  (as  
6 l e  = 30°/300/300/300), i nc reas ing  Reynolds number resul ts  i n  

*i 
ii 
V f 

I 

It should be noted t h a t  although the  performance of t h e  c o n f i g u r a t i o n  
was g r e a t l y  improved by the  p r e s e n t  leading-edge treatment, t h e  d a t a  of f i g -  

to a progress ive  r educ t ion  i n  t h e  ang le  of a t tack a t  which the  onse t  of p i tch-  

accompanies tr a il i ng-edge de f 1 ec ti on. The increased  c i r c u l a t i o n  appa ren t ly  
results i n  leading-edge sepa ra t ion  and, poss ib ly ,  a r e l a t e d  reduct ion  i n  
t r a i l i ng -edge  f l a p  e f f e c t i v e n e s s .  Based on t h e  resul ts  obta ined  with t h e  1 

t r a i l i n g  edge undef lec ted ,  it would appear t h a t  a s u i t a b l e  d e f l e c t i o n  schedule  
f o r  t he  leading- and t r a i l i ng -edge  systems may be devised to  a l l e v i a t e  t h e  

u r e  13 (c) show t h a t  p rog res s ive ly  inc reas ing  t h e  t r a i l i ng -edge  d e f l e c t i o n  l e a d s  

up occurs. This r e s u l t  is thought to be due to t h e  increased  c i r c u l a t i o n  which i 

4 
I 

1 

I 

1 pitch-up cha rac t e r  istics f o r  t h e  h i g h - l i f t  con f igu ra t ion .  

Hor i zon ta l - t a i l  e f f ec t iveness . -  Figure 15 p r e s e n t s  t h e  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  f o r  t h e  model w i t h 6 f  = 20°/200/200 and having t h e  leading-edge 
geometries previous ly  compared. Data are presented  for a range of inc idences  
of t h e  all-movable ho r i zon ta l  t a i l  from loo to -20° ( p o s i t i v e  when l ead ing  edge 
is up).  

I 

As i l l u s t r a t e d  i n  r e fe rences  4 and 5, t h e  p r e s e n t  s tudy  shows t h a t  while 
t h e  h o r i z o n t a l  t a i l  provides  only  a small c o n t r i b u t i o n  to l o n g i t u d i n a l  s t a b i l -  
i t y ,  it is e f f e c t i v e  i n  provid ing  l o n g i t u d i n a l  c o n t r o l .  The r e l a t i v e l y  small 
s t a b i l i z i n g  e f f e c t  provided by t h e  h o r i z o n t a l  t a i l  is, of course, d i r e c t l y  
r e l a t e d  to r e l a t i v e l y  high va lues  of t he  downwash f a c t o r  (i.e.,  aE/aa )  as 
measured i n  r e fe rence  2 .  Owing to the  observed changes i n  the  wing flow f i e l d  
when the  e n t i r e  l ead ing  edge is de f l ec t ed ,  t h e  p r e s e n t  phase of t h e  study was 
intended to  determine whether t h e  modified leading-edge geometry would impact 
t h e  t a i l  e f f e c t i v e n e s s  by a l t e r i n g  the  downwash i n  t h e  v i c i n i t y  of t h e  hori-  
z o n t a l  t a i l .  As can be seen by comparison of f i g u r e s  1 5 ( a )  and 1 5 ( b ) ,  t h e  
h o r i z o n t a l - t a i l  c o n t r i b u t i o n  to l o n g i t u d i n a l  s t a b i l i t y  and l o n g i t u d i n a l  c o n t r o l  
is v i r t u a l l y  t h e  same fo r  both deflected-leading-edge geometries s tud ied .  

Lateral-D i r  ec t i o n a l  Character isti cs 

E f f e c t  of leading-edge def lec t ion . -  Previous  s t u d i e s  of similar configura- 
t i o n s  (see, f o r  example, r e f .  5) have shown t h a t  d e f l e c t i n g  a l l  or part  of t h e  
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I 

wing leading  edge may have a s i g n i f i c a n t  e f f e c t  on 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 .  Figure 16 p r e s e n t s  the values  of t h e  s t a b i l i t y  d e r i v a t i v e s  Cq, C z g ,  

and Cy as a func t ion  of  angle  of attack f o r  t he  wing-body--outboard- 

v e r t i c a l -  f i n  combination with t h e  var ious  leading-edge d e f l e c t i o n s  s tudied.  
As can be seen,  t h e  conf igu ra t ion  with the  undeflected leading  edge e x h i b i t s  
stable values  of t h e  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  and t h e  l e v e l  of 

s t a b i l i t y  inc reases  with increas ing  ang le  of attack. This r e s u l t  has been 

ref. 12) and has been a s soc ia t ed  with the  i n t e r a c t i o n  of the  wing-apex 
v o r t i c e s  on t h e  forward p o r t i o n  of t he  conf igura t ion .  The data of f i g u r e  16 
also show t h a t  employing e i t h e r  of t he  deflected leading-edge geometries (i. e. , 
e i t h e r  61, = 30°/00/00/450K or 61e = 30~/3O0/3O~/3O0) r e s u l t s  i n  reduced 
values  of Cng. 

v e r t i c a l l y  projected area and vo r t ex  suppression,  which results from t h e  
leading-edge de f l ec t ion .  It  is i n t e r e s t i n g  to note  t h a t  w h i l e  t he  leading-edge 
d e f l e c t i o n  6 = 30°/300/300/300 provided improvements i n  performance and lon- 
g i t u d i n a l  s t a b i l i t y ,  r e l a t i v e  to the  conf igura t ion  with 
it d id  so without any s i g n i f i c a n t  a d d i t i o n a l  compromise of the  lateral- 
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 .  

B 

Cq 

L observed f o r  other  h ighly  swept arrow-wing concepts  (see, f o r  example, 

This  r e s u l t  is simply due to the  combined e f f e c t  of increased 

6,, = 30°/00/00/450K, 

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  charac te r  istics of t h e  complete con- 
f i g u r a t i o n  are presented  i n  f i g u r e  17. Analysis of the  t a i l -on  and t a i l - o f f  
data shows t h a t  t h e  p a r t i c u l a r  hor izonta l -  and v e r t i c a l - t a i l  arrangement 
provides  an incremental  c o n t r i b u t i o n  to Cng of about 0.001. This  r e s u l t  is 

i n  e x c e l l e n t  agreement with results i n  re ference  5 f o r  t h e  model configured 
wi th  
edge does not s i g n i f i c a n t l y  a f f e c t  t h e  sidewash characteristics (i.e. , 
a t  the  t a i l  l oca t ion .  This  r e s u l t  might be a n t i c i p a t e d ,  based on the  r e s u l t s  
of t he  previous s e c t i o n  which ind ica t ed  t h a t  t he  rev ised  leading-edge t reatment  
d i d  not  s i g n i f i c a n t l y  a f f e c t  the downwash c h a r a c t e r i s t i c s  i n  the  v i c i n i t y  of 
the ho r i zon ta l  tai l .  

6,, = 30°/00/00/450K, which i n d i c a t e s  t h a t  d e f l e c t i n g  the  e n t i r e  lead ing  
aO/a@) 

Aileron e f f e c t i v e n e s s  .- The data of t he  preceding s e c t i o n  show t h a t  t he  
conf igu ra t ion  e x h i b i t s  r e l a t i v e l y  high l e v e l s  of t h e  e f f e c t i v e  d i h e d r a l  deriv- 

% a t i v e  C Z B .  (See f i g s .  16 and 17.)  Previous analyses  (see r e f .  13)  of t h i s  

conf igu ra t i an  have shown t h a t  such l e v e l s  of e f f e c t i v e  d ihedra l ,  when coupled 

i n  t h e  l a t e r a l - d i r e c t i o n a l  handling qua l i t i es  and also i n  t h e  i n a b i l i t y  to m e e t  
c u r r e n t  s tandard  cross wind landing  cri teria.  

c with  r e l a t i v e l y  low l e v e l s  of a v a i l a b l e  la teral  c o n t r o l ,  r e s u l t  i n  d e f i c i e n c i e s  

The a n a l y s i s  of r e fe rence  5 has shown t h a t  one p o t e n t i a l  s o l u t i o n  to t h e  
la teral  c o n t r o l  de f i c i ency  is to augment the  rol l  c o n t r o l  produced by the  out- 
board a i l e r o n  wi th  t h a t  ob ta ined  from d i f f e r e n t i a l  d e f l e c t i o n  of t h e  t r a i l i n g -  
edge f l a p s ;  however, such a scheme also resul ts  i n  an undesirable reduct ion  
i n  t h e  low-speed o p e r a t i o n a l  l i f t  c o e f f i c i e n t .  The more d e s i r a b l e  approach 
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would, of course ,  be to provide the  conf igu ra t ion  with an inc rease  i n  a i l e r o n  
e f f ec t iveness .  

Inasmuch as the  r e l a t i v e  ine f f ec t iveness  of the  outboard a i l e r o n s  is con- 
s idered  to be d i r e c t l y  related to t h e  p rev ious ly  d iscussed  separated flow over 
t h e  outboard panels ,  leading-edge t rea tments  which provide improved longi tudi -  
na l  s t a b i l i t y  would also be expected to y i e l d  improved a i l e r o n  e f f ec t iveness .  
Figure 18 summarizes the  rolling-moment data obtained by d e f l e c t i n g  t h e  l e f t  
outboard a i l e r o n  (segment t6L) of t h e  m o d e l .  Resu l t s  are presented  f o r  t h e  
model configured wi th  the  leading-edge d e f l e c t i o n  of 62e = 30°/300/300/300 
a t  an assumed approach angle  of attack of 8O. A l s o  shown, f o r  purposes of 
comparison, are comparable results obtained from the  da t a  of re ference  5 
f o r  which the  leading-edge' d e f l e c t i o n  was 6 = 30°/00/00/450K. Compari- 
son of t he  i n i t i a l  slopes of t he  data shows t h a t  t he  conf igura t ion  with 
62e = 30°/300/300/300 
eral  cont ro l .  This r e s u l t  would be expected because of t he  prev ious ly  dis-  
cussed improvements i n  flow over the  outboard panel.  It  should be noted, how- 
ever ,  t h a t  f o r  higher d e f l e c t i o n s  of segment t6L, t he  a i l e r o n  e f f e c t i v e n e s s  
with e i t h e r  of t he  leading-edge geometries is somewhat similar. I n  particular, 
f o r  l a r g e  upward (negat ive)  d e f l e c t i o n s  of t6L, t he  curves coalesce as would be 
expected, and f o r  l a r g e  downward ( p o s i t i v e )  d e f l e c t i o n s  of t6L, t he  curves are 
about parallel. 
i nc reases  above loo def l ec t ion .  This  r e s u l t  is i n  agreement with t h e  previ-  
ous ly  discussed r e s u l t s  f o r  t he  t ra i l ing-edge  f l a p  system from which it w a s  
concluded t h a t  t he  increased  l i f t  and c i r c u l a t i o n  accompanying t ra i l ing-edge  
d e f l e c t i o n  r e s u l t s  i n  an inc rease  i n  upwash and, consequently,  leading-edge 
separa t ion .  Therefore,  it may be requi red  to schedule  t h e  d e f l e c t i o n  of t h e  
leading-edge f l a p s  with both a i l e r o n s  and t ra i l ing-edge  f l a p s  to prevent  f law 
separa t ion  on t he  outboard wing panels.  

o f f e r s  t he  p o t e n t i a l  f o r  s u b s t a n t i a l  i nc reases  i n  lat- 

The da ta  of  f i g u r e  18 suggest  partial  flow sepa ra t ion  as t6L 

SUMMARY OF RESULTS 

The resul ts  of low-speed wind-tunnel tests to determine t h e  e f f e c t s  of 
wing leading-edge d e f l e c t i o n  on a law-aspect-ratio h ighly  swept arrow-wing 
conf igura t ion  may be summarized as follows: 

Flaw v i s u a l i z a t i o n  s t u d i e s  and t h e o r e t i c a l  c a l c u l a t i o n s  of t he  wing 
leading-edge upwash cha rac t e r  istics both show t h a t  t h e  upwash inc reases  i n  
t h e  spanwise d i r e c t i o n .  Therefore,  leading-edge d e f l e c t i o n  would appear to 
be of particular importance f o r  t h e  outboard p o r t i o n  of t h e  wing. 

Wing leading-edge d e f l e c t i o n  is e f f e c t i v e  i n  suppressing the  formation of 
leading-edge v o r t i c e s  and promoting a t tached  f law condi t ions .  However, f o r  t h e  
p a r t i c u l a r  model tested, a continuous d e f l e c t i o n  of t he  e n t i r e  lead ing  edge w a s  
requi red  to prevent  t h e  occurrence of local regions of vo r t ex  sepa ra t ion  which 
otherwise o r i g i n a t e d  a t  po in t s  of leading-edge d i scon t inu i ty .  

Def lec t ing  the  e n t i r e  wing leading  edge 30° e f f e c t i v e l y  postpones t h e  
pitch-up of t he  b a s i c  wing-body-outboard-vertical-fin conf igura t ion  to about 
1l0. However, t ra i l ing-edge  f l a p  d e f l e c t i o n  reduces t h e  angle  of attack a t  
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which pitch-up occurs .  This result is apparent ly  due to the increased c i r cu la -  
t i on ,  and hence increased  upwash, associated with t ra i l ing-edge  de f l ec t ion .  

The improvement i n  t h e  wing f l a w  f i e l d ,  achieved by d e f l e c t i n g  the  e n t i r e  
wing leading  edge 30°, is accompanied by improvements i n  both t ra i l ing-edge  
f l a p  e f f e c t i v e n e s s  and leading-edge suct ion.  

Comparison of data for t h e  conf igura t ion  with (1 ) t h e  wing apex segment 
d e f l e c t e d  through 30° and a 45O Krueger f l a p  on the  outboard wing panel  and 
(2)  the e n t i r e  wing l ead ing  edge de f l ec t ed  through 30° s h w s  t h a t  t h e  l a t t e r  
leading-edge t rea tment  results i n  s i g n i f i c a n t  improvements i n  long i tud ina l  sta- 
b i l i t y  and performance and has no s i g n i f i c a n t  e f f e c t  on e i t h e r  t he  hor izonta l -  
and vertical-tail e f f e c t i v e n e s s  or the  s ta t ic  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  
cha rac t e r  istics . 

The improvements i n  fluw over the  outboard wing panel,  achieved by 
d e f l e c t i n g  t h e  e n t i r e  wing l ead ing  edge through 30°, r e s u l t e d  i n  increased  
a i l e r o n  e f f ec t iveness .  

Langley Research Center 
Nat iona l  Aeronaut ics  and Space Adminis t ra t ion 
Hampton, VA 23665 
May 25, 1979 

1 3  



REFERENCES 

1. Robins, A. Warner; Morris, Ode11 A.; and Harris, Roy V., Jr.: Recent 
Research R e s u l t s  i n  t h e  Aerodynamics of Supersonic  Vehicles .  
J. Aircr., vol .  3, no. 6, Nov.-Dec. 1966, pp. 573-577. 

2. Sh ive r s ,  James P.; McLemore, H. Clyde; and C o e ,  Pau l  L., Jr.: Low-Speed 
Wind-Tunnel Inves t iga t ion  of a Large-Scale Advanced Arrow-Wing Super- 
s o n i c  Transpor t  Conf igura t ion  With Engines Mounted Above Wing for Upper- 
Surface  Blowing. NASA TN D-8350, 1976. 

.a 

3. C o e ,  Paul  L., Jr . ;  McLemore, H. Clyde; and Sh ive r s ,  James P.: E f f e c t s  of 
Upper-Surf ace Blowing and Thrus t  Vector ing on Low-Speed Aerodynamic Char- 
acterist ics of a Large-Scale Supersonic  Transpor t  M o d e l .  NASA TN -8296, 
1976. 

4. Smith, Paul  M.: Low-Speed Aerodynamic C h a r a c t e r i s t i c s  From Wind-Tunnel 
Tes t s  of a Large-Scale Advanced Arrow-Wing Supersonic-Cruise  Transpor t  
Concept. NASA CR-145280, 1978. 

5. C o e ,  Paul  L., Jr.; Smith, Paul  M.; and Pa r ' l e t t ,  Lys le  P.: Low-Speed 
Wind Tunnel I n v e s t i g a t i o n  of an  Advanced Supersonic  Cru i se  Arrow-Wing 
Configurat ion.  NASA TM-74043, 1977. 

6. LTV Hampton Technica l  Center:  Advanced Supersonic  Technology Concept 
Study - Reference C h a r a c t e r i s t i c s .  NASA CR-132374, 1973. 

7. G i l l i s ,  Clarence L.; Polhamus, Edward C.; and Gray, Joseph L., Jr.: 
Char t s  f o r  Determining Jet-Boundary Cor rec t ions  for C o m p l e t e  Models 
i n  7- by 10-Foot Closed Rectangular Wind Tunnels. NACA WR L-123, 1945. 
(Formerly NACA ARR L5G31 .) 

8. Pope, Alan; and Harper, John J. : Low-Speed Wind Tunnel Tes t ing .  John 
Wiley & Sons, Inc. ,  c.1966. 

9. Braslclw, A lbe r t  L.; and Knox, Eugene C.: S impl i f ied  Method for Determina- 
t i o n  of Cr i t i ca l  Height of D i s t r i b u t e d  Roughness P a r t i c l e s  for Boundary- 
Layer T r a n s i t i o n  a t  Mach Numbers From 0 to 5. NACA TN 4363, 1958. 

10. Tu l in ius ,  J.: Uni f ied  Subsonic, Transonic ,  and Supersonic  NAR Vortex 
L a t t i c e ,  WD-72-523, Los  Angeles Div., North American Rockwell, 
Apr .  27, 1972. 

11. Henderson, W i l l i a m  P.: S tud ie s  of Var ious  F a c t o r s  Af fec t ing  Drag Due to 
L i f t  a t  Subsonic Speeds. NASA TN D-3584, 1966. 

12. McLemore, H. Clyde; and P a r l e t t ,  Lys le  P.: Low-Speed Wind-Tunnel Tes t s  of 
a l/lO-Scale Model of a Blended-Arrow Advanced Supersonic  Transport .  
NASA TM X-72671, 1975. 

14 



13 .  Grantham, W i l l i a m  D . ;  and Nguyen, Luat T.: Recent Ground-Based and 
In-Flight Simulator Studies  of Low-Speed Handling Character istics 
of Supersonic Cruise Transport Aircraft .  AIAA Paper 77-1144, 
Aug. 1977. 

\ 

1 5  



TABLE 1.- DIMENSIONAL CHARACTERISTICS OF MDDEL 

Wing: 
Reference area. m2 ( f t 2 )  . . . . . . . . . . . . . . . . . . .  1.875 (20.187) 
Gross area. m2 (ft2) . . . . . . . . . . . . . . . . . . . . .  2.067 (22.25) 
Span. m ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . .  1.89 (6.20) 
R o o t  chord. m ( f t )  . . . . . . . . . . . . . . . . . . . . . .  2.515 (8.252) 
T i p  chord. m ( f t )  . . . . . . . . . . . . . . . . . . . . . .  0.242 (0.794) 
Reference mean aerodynamic chord. m ( f t )  . . . . . . . . . . .  1.320 (4.331 ) 
Distance of l ead ing  edge of i5 a f t  of wing apex. 

m ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.063 (3.487) 
Gross mean aerodynamic chord. m ( f t )  . . . . . . . . . . . . .  1.557 (5.109) 
Leading-edge s w e e p .  deg 

A t  body s ta t ion  0.574 m (1.883 f t)  . . . . . . . . . . . . . . . . . .  74.0 
A t  body s t a t i o n  2.141 m (7.024 f t )  . . . . . . . . . . . . . . . . . .  70.5 
A t  body s t a t i o n  2.827 m (9.277 f t )  . . . . . . . . . . . . . . . . . .  60.0 

Vertical t a i l :  
Area. m2 (ft2) . . . . . . . . . . . . . . . . . . . . . . .  0.0327 (0.352) 
Span. m (ft) . . . . . . . . . . . . . . . . . . . . . . . .  0.171 (0.562) 
R o o t  chord. m (ft) . . . . . . . . . . . . . . . . . . . . .  0.0732 (0.240) 
Leading-edge s w e e p .  deg . . . . . . . . . . . . . . . . . . . . . . . .  59.0 

V e r t i c a l  f i n  ( t w o ) :  
Area. m2 ( f t 2 )  . . . . . . . . . . . . . . . . . . . . . . . .  0.084 (0.906) 
Span. m (f t)  . . . . . . . . . . . . . . . . . . . . . . . . .  0.147 (0.484) 
R o o t  chord. m ( f t)  . . . . . . . . . . . . . . . . . . . . . .  0.499 (1.637) 
T i p  chord. m (ft) . . . . . . . . . . . . . . . . . . . . . .  0.071 (0.233) 
Leading-edge sweep. deg . . . . . . . . . . . . . . . . . . . . . . . .  73.4 

Horizontal  t a i l :  
Area. m2 (ft2) . . . . . . . . . . . . . . . . . . . . . . . .  0.150 (1.613) 
Span. m ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . .  0.457 (1.499) 
R o o t  chord. m (ft) . . . . . . . . . . . . . . . . . . . . . .  0.540 (1.772) 
T i p  chord. m (ft) . . . . . . . . . . . . . . . . . . . . . .  0.116 (0.380) 
M e a n  aerodynamic chord. m (ft) . . . . . . . . . . . . . . . .  0.372 (1.221) 
H o r i z o n t a l - t a i l  l ength .  m ( f t )  . . . . . . . . . . . . . . . .  1.467 (4.81 1 ) 
Leading-edge sweep. deg . . . . . . . . . . . . . . . . . . . . . . .  43.0 
Dihedral. deg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -15.0 
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Figure 1.- System of axes. 



n 

L- 1.467 (4.811) - 
4.355 (14.287) * 

a=Oo Reference line 

(a) Three-view sketch of model. 

Figure 2.- Dimensional character is t ics .  Dimensions are given i n  meters and 
parenthetical ly  i n  feet. 

b z 



B 

Pla in  leading-edge flap Krueger leading-edge flap 

(b) Sketch of outboard wing-panel leading-edge flaps. 

Figure 2 .- Concluded. 



N 
0 

‘B 

\\ 

Z- 76-6492 
Figure 3.- Photograph of model mounted for tests i n  Langley V/STOL tunnel. 
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( 7 . 5 )  

Figure 4.- Sketch of  t u f t  mast and general  arrangement for  leading-edge upwash study. 
Dimensions are i n  centimeters and pa ren the t i ca l ly  i n  inches. 
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Figure 5.- E f f e c t  of de f l ec t ing  wing apex and outboard wing panel leading edge. 
WBVl ,2N; 6f = Oo. 
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Figure 6.- Effect of increasing deflect ion of segment L1. WBV1,2N; 6f = Oo. 
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Figure 9.- E f f e c t  of def lect ing  main Wing panel leading edge (segments L1, L2, and L3). 
WBV1,2N; bf = Oo. 
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(b) Deflection of L4 = 30°, 40°, and 450K. 

Figure 10 .- E f f e c t  on longitudinal performance of deflect ing outboard wing panel 
leading edge (segment L4). WBV1,2N; 6f  = Oo; L1 = L2 = L3 = 30°. 
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Figure 1 1  .- Effect on longitudinal  s t a b i l i t y  of def lect ing  outboard wing panel 
leading edge (segment Lq). WBVl ,2N; 6, = Oo; L1 = L2 = L3 = 30°. 
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Figure 12.- Comparison of the e f fect iveness  of leading-edge deflect ions studied. 
WBVl ,2N; 6, = 0'. 
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(a)  Leading edge undeflected ( 6 z e  = Oo). 

Figure 13 .  - Trailing-edge f lap  ef fect iveness  for model with various leading-edge 
def lect ions .  WBVl, 2N. 
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(b) Deflected leading edge (6 le = 30°/00/00/450K). 

Figure 13 .- Continued. 
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Figure 1 3  .- Concluded. 
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Figure 14.-  Variation of leading-edge suction parameter with CL based on drag 
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Figure 15.- Horizonta l - ta i l  e f f ec t iveness  for model with var ious 
leading-edge def lec t ions .  8f = 2O0/2Oo/2O0. 
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Figure 16 .- E f f e c t  of wing leading-edge d e f l e c t i o n  on 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 .  WBV1,2N; 6f = Oo. 

36 



J 

.Ol 

B O  

-.01 
I ! ~~ 1 I 1 1 I 

.002 

,001 

0 
C 
"B 

-. 001 

- .002 

.002 

0 

c z B  

-.002 

-.004 

Horizontal and center- 
line vertical tail 

O f f  

on - _ _  

- 

-8 -4 0 4 8 12 16 
Q 9 deg 

Figure 17.- Lateral-directional character istics of configuration. 
WBVl ,2N; 6te = 30°/300/300/300; 6f = Oo. 

37 



F 

w 
00 

.008 

.004 

0 

-. 004 

- .008 

Leading-edge deflection, deg 

11 12 =3 14 
30 30 30 30 

--- 30 0 0 45K 

I I 1 1 1 1 1 
-30 -20 -10 0 10 20 30 

6t6L, deg 

Figure 18.- R o l l  control  provided by def lect ing  l e f t  outboard a i l eron  
(segment t 6 L ) .  W B V ~ , ~ N ;  6f  = 0 0 ;  01 = 8O. 

I 7 c 



APPENDIX 

DATA SUPPLEMENT 

The t abu la t ed  data are presented i n  t h i s  appendix. A summary of t he  test 
program is given i n  table A l ,  and the data are given i n  table A2. 

The symbols used i n  t h e  data t abu la t ion  are defined as follows: 

ALPHA angle  of attack, deg 

BETA angle  of sideslip, deg 

CD drag-force c o e f f i c i e n t ,  s t a b i l i t y  a x i s  
b 

CL l i f t - f o r c e  w e f f i c i e n t ,  s t a b i l i t y  a x i s  

CPM pitching-mtnnent c o e f f i c i e n t ,  s t a b i l i t y  a x i s  

CRM rolling-moment c o e f f i c i e n t  , body a x i s  

CSF sideforce c o e f f i c i e n t ,  body a x i s  

CYM yawing-moment c o e f f i c i e n t ,  body a x i s  

39 
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APPENDIX 

TABLE A1 .- TEST PROGRAM 

Horizontal 
t a i l  

O f f  
O f f  
O f f  
O f f  
O f f  
O f f  
O f f  

O f f  
O f f  

0 
1 0  

-1 0 
-20 
On 

1 0  

-1 0 
-20 
O f f  
O f f  
O f f  
O f f  
O f f  
O f f  

O f f  
O f f  
O f f  
O f f  
O f f  
O f f  
O f f  
O f f  
O f f  
O f f  
O f f  
O f f  
O f f  

O f f  
O f f  
O f f  
O f f  
O f f  
O f f  

0 
0 
0 

O f f  

O f f  
O f f  
O f f  

0 
10 

-1  0 
-20 
-20 
-1 0 

10 
0 

- 

Ru: 

- 
5 
5 
5 
51 
5 
5 
5 

61 
6 
6 :  
6 
61 
6' 
61 
6' 

7( 
8: 
8( 
8' 
8: 
8' 
8f 
8! 

9t 
91 
9; 
95 
O( 
01 
Oi 
0: 
04 
OE 
06 
08 
04 

1 0  
11 
1 2  
13 
14 
15 
16  
17 
18  
19  

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
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TABLE A2.- TABULATED DATA 

RUN 51 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 

RUN 52 
B E T A  

-5.00 
-5.00 
-5 00 
-5.00 
-5 00 
-5 00 
-5.00 
-5.00 
-5 00 
-5 .00  
-5 00 
-5.00 
-5 00 
-5 .00 
-5.00 

-5.00 
-5.00 
-5.00 
-5.00 
-5.00 
-5 00 
-5.00 
-5 00 

- 5 . 0 0  

A L P H A  

-9.88 
-8.91 
-7.91 
-6.87 
- 5 . 0 5  
-4.79 
-3.67 
-2 6 0  
-1 - 6 8  

-.69 
.38 

1.36 
2.43 
3.42 
4.40 
5.46 
6.39 
7.43 
8.45 
9.50 

10.52 
12.53 
14  53  
16.80 

A L P H A  

-9.88 
-8.90 
-7.93 
-6.90 
- 5 . 8 0  
- 4 . 8 0  
-3.79 
-2.79 
-1.75 

68 
.39 

1.38 
2.39 
3.40 
4.43 
5.36 
6.45 
7.44 
0.53 
9.46 

10.46 
1 2  a67 

1 6 - 1 4  
14.58 

C L  

-.3164 
-e2695 
-.2240 
-e1814 
-a1446 
-e0974 
-e0497 
-e0106 

e0507 
e1073 

m1917 
-2192 

.0261 

-1362 

.2 540 
- 3 1 5 9  
. 3  544 
e4122 
-4504 
-5046 
-5470 
a 6 4 8 6  
-7524 
- 8 6 7 1  

C L  

-.3191 
-e2635 
-.2255 
-e1927 
-e1319 
- . lo14  
-.0482 
-e0167 

- 0 1 9 3  
- 0 5 6 7  
a0960 
e1244 
e l 5 5 0  
0 2 0 3 9  
e2469 
-2884 
- 3 3 3 6  
.3736 
- 4 3 3 1  

4 760 
e5200 
- 6 2 5 7  
.7338 
e 8 2 5 9  

C D  cpw C R M  

.0572 

.0391 
-0318 

-0233 

e0461 

-0254 

-0196 
mol74 
e0174 
e0159 
- 0 1 9 3  
-0213 
e0246 
- 0 3 0 1  
-0359 
e0467 
e0557 
-0697 
- 0 8 4 6  
-1034 
. 1 2 1 2  
-1640 
.2181 
- 2 9 0 1  

C D  

- 0 5 3 5  
e 0 4 5 1  
e0351 
-0296 
e0241 
,0203 
.Ole4 
mol54 
e0156 
e0168 
-0170 
.0210 
.0232 
.0272 
e0345 
,0444 
.0526 
.0632 
e0005 
-0978 
-1152 
e1613 
-2169 
e2767 

-e0035 
a0029 
.0054 
. O O B 3  

-0103 
e 0 1 0 3  

01 38 
a0150 
.0170 
.O201 
a0216 
.a227 

.a248 

02  45 
a0244 

e 0 2 8 6  
.0318 

.0414 

.0493 

-0680 

03 75 

05 36 

- 0 8 6 7  
1156 

CPM 

-.0055 
-60005 

0040 
.oa56 
-0009 
e0090 
e0105 
-0125 

-0165 
e0196 

-0146 

-0198 
e0213 
e0227 
-0249 
-0265 
-0295 
-03  30 

.0455 
e 0 3 9 9  

-0532 
.a698 
.OB69 
11 32 

0 0 1  5 
.0012 
.0023 
e0027 
.0021 
.0018 
.0018 
.0022 
.0012 
-0009 
so016 
e0009 
-0013 
e0015 
.0008 
.0010 
.0011 

001 7 
.0011 

-.oooo 
e0003 

-.0005 
-e0023 
-e0014 

C RM 

-.0085 
- e 0 0 6 8  
- a 0 0 5 4  
-.0041 
-.0020 
- . 0008  

e 0 0 0 5  
e0014 
.ooze 
.0044 
.0060 
.0059 
-0062 
.0082 

0092 
-0105 
.0108 
e0115 
-0125 
e0134 
-0130 
,0171 
.Ole6 
-0198 

C Y M  

moo03 
.0002 
-0005 
.0001 -. 0000 
.0004 
.0004 
.0002 
.0004 
e0002 
e 0 0 0 5  
.0002 

-.0001 
.0002 
.0000 

-.0000 
e0004 
.0000 
.0009 
,0007 

-0019 
a0016 

e0016 
a0013 

C Y M  

-.0010 
-.0010 
-e0015 
-.0010 
-a0004 -. 0007 
-.0006 -. 0009 
-a0009 
-e0006 
-.0008 
-e0005 
-e0007 -. 0007 
-e0009 
-e0017 
-.0029 
-e0036 
- e 0 0 4 0  
-e0051 
-e0056 
-e0062 - e0060 - 0054 

CSF 

0043 
-e0044 -. 0075 
-a0038 
- e  0006 -. 0024 
-e0034 

.001b 
-.0031 
-.0010 -. 0056 -. 0011 
-e0017 
-.0016 
-e0027 
-.0010 
-e0326 
-.OO22 
-a0026 

-0045 
.0002 
-0004 
e 0 0 3 3  
.0016 

C S F  

-0197 
.0202 
e0261 
.0200 
e0168 
.01e6 
-0126 
e0159 

0142 
e0127 
-0156 
.0110 

0146 
-0162 
- 0 1 3 1  

0096 

-0116 
-0150 
e0106 
.0121 
e0106 
.0112 
- 0 0 0 5  

.0138 
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APPENDIX 

TABLE A2.- Continued 

RUN 53 
B E T A  

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

RUN 56 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0 .00  
0 .00  
0.00 
0.00 
0 .00  
0.00 
0.00 
0 .00  
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ALPHA 

-9.86 
-8.93 
-7.90 
-6.91 
-5.90 
-4.82 
-3.83 
-2 e75 
-1.76 
-.75 

30 
1.31 
2.35 
3.31 
4.37 
5.42 
6.43 
7.48 
8.50 
9.53 

10.46 
12.70 
14.62 
16.64 

ALPHA 

-9 71 
-8.59 
-7.81 
-6 71 
-5.79 
-4 70 
-3.63 
-2.69 
-1.50 
-.63 

1.52 
2 -61 
3.55 
4.43 
5.48 
6.52 
7.58 
8.55 
9.55 

10.62 
12.60 
14.70 

-51 

16.67 

C L  

-e2916 
-e2589 
-e2296 
-e1905 
-.1506 
-e0969 
-e0562 
-a0137 
.0240 
.0551 
-0877 
1291 
-1701 
-2069 
.2584 
02931 
.3478 
e3882 
e4360 
.4775 
e5293 
6408 
-7313 
.e270 

C L  

-el255 
-a0762 
-e0451 
-.0002 
-0495 
e0772 

01509 
e2005 
.2211 
a2650 
3021 
.3406 
.3777 
-4142 
e4581 
e5061 
e5468 
05950 
06412 
7010 
m7918 
.go57 

-1239 

-9819 

C D  CPM 

-0512 
a0436 
- 0 3 5 8  
a0292 
00260 
0205 
00174 
e0171 
e0165 
e0167 
-0173 
.oleo 
-0227 
e0287 

00439 
-0537 
-0665 
e0823 
.0983 

.0364 

e1160 
1646 

-2726 
-2144 

c o  

.0445 
-0376 
e0338 
-0300 
.0280 
-0274 
e0271 
00289 
e0315 
-0343 
-0391 

00513 
0 0 5 8 8  
-0669 
e0784 
-0928 
.lo82 
01258 
-1441 
-1687 
e2147 
2790 

03369 

.0444 

-.0009 
- 0 0 3 9  
.0051 
.0083 
00095 
00121 
-0139 
e0158 . 01 74 
e0196 
-0214 
.0240 
e0239 
e0248 
.02 79 

. 0 3 5 2  
00287 

-0399 
-0443 
.0477 
e0573 
- 0 7 6 2  
0960 
-1175 

C P M  

-.0467 
-00426 
-00411 
-.0396 
-a0379 
-e0362 
-.0328 
-e0319 
-.0289 
-.0280 
-e0264 
-e0263 
-00250 
-00230 
-.0218 
-e0176 
-e0131 
-e0078 
-00013 
e0053 
00113 
02 45 
e0513 
-0778 

C R M  

e0109 
.0088 
.0069 
.0055 
0 0 0 5 0  
-0026 
.0022 
e0009 

- .0008 
-.0018 
-e0034 
-.0046 

-.0065 
-.0079 
-.0081 
-.0104 
-e0114 
-a0126 

-e0061 

-.0138 
-00142 
-.0170 
-e0185 
-e0203 

C RM 

,0008 
00012 
0004 
-0014 
e0009 
.0006 
.0006 
0007 
.0012 
,0004 
e0004 
,0014 
.0010 
00009 
e0003 
0006 
.0003 
-0007 

-00004 
- .0002 
-.0007 
-e0009 
- . 0008  
00003 

c y n  

.0010 

.0011 
0006 

.0002 
00005 
0009 
.0012 
e0013 
.0011 
.0010 
.0008 
-0007 
000 7 
.0011 
e0015 
e0019 
e0032 
-0044 
e 0 0 5 8  
e0061 
-0074 
008 7 
.0107 
.0122 

C Y M  

-0003 
.0002 
0 0002 
0002 
.0002 
,0003 
0005 
0006 
0006 
0005 
0004 
e0006 
e0007 
0005 

e 0 0 0 5  
-0006 
.0010 
.0010 
e0009 
e0014 
-0016 
.0020 
-0013 
e0026 

CSF 

-e0252 
- e  0276 
-e0170 
-e0151 

0203 
- . 0 2 0 0  
-e0165 
-a0194 
-.0143 
-00176 
-e0147 
-e0148 
-e0165 -. 0196 
-e0205 
-e0193 
-e0147 
-e0158 
-e0167 
-.0100 
-a0135 
-e0094 
-e0115 
-e0076 

C S F  

-e0029 
-e0026 
-.0021 
-.0011 
-.0011 
-.0010 
-moo25 
- .0020 
-e0025 
em0013 
-a0013 
-.0018 
-moo25 
-.0019 
-a0025 
-00034 
-e0023 
-.0010 
-.0002 
.0001 
0004 
.0022 
,0018 

-.0001 
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TABLE A2.- Continued 

RUN 57 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ALPHA 

-9.75 
-8.79 
-7.82 
-6.77 
-5.76 
-4 71 
-3  70 
-2.67 
-1.65 
-.76 
050 

1.52 
2.56 
3.47 
4.50 
5.46 
6.59 
7.53 
8.63 
9.63 

10.62 
11 093 
12.75 
14 74 
16.73 

R U N  
B E T A  

.Ol 

.O1 

.Ol 

.Ol 

.01 

.Ol 

.Ol 

.O1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

58 
A L P H A  

-9.67 
-8.81 
-7.72 
-6.53 
-5 -65 
-4 -69 
-3.72 
-2 68 
-1 -57 
-.59 
-40 

1 a50 
2045 
3.48 
4.50 
5.53 
6.76 
7.63 
8.56 
9 e63 
10.64 
12.74 
14.89 
16.73 

C L  

-00597 
-e0194 
.0228 
a0658 
.lo81 
-1531 
1787 

-2206 
m2551 
e2932 
03336 
3669 

-4364 
-4469 
a4828 
e5202 
e5704 
e6119 
e6701 
,7200 
.7583 
e8213 
-8669 
e9515 

1.0325 

C L  

-.0177 
00219 
-0705 
e1125 
-1484 
e1884 
.2058 
e2560 
e2836 
3292 

~ 3 5 6 6  
-4051 
.4338 
-4704 
e5138 
0 5 5 2 3  
-6143 
. 6 5 0 8  
06959 
-7451 
,7903 
e8931 
-9766 

1.0368 

t o  CPR CRM 

-0499 
-0450 
00413 
-0390 
00379 
-0380 

a0420 
-0455 

.0393 

-0492 
m0563 
e0623 
e0705 
-0783 

0998 
1167 

-1323 
1525 
1739 

02257 

3051 
a3681 

.0885 

-1938 

-2488 

C D  

-0636 
-0595 
-0554 
a 0 5 3 8  
e0537 
-0556 
-0562 

,0637 
-0596 

a0679 
e0739 
.0815 
-0887 
-0984 
-1092 
-1214 
e1433 
-1571 
1752 

e1977 
e2191 
a2717 
e3312 
03852 

-e0670 
-e0643 
-e0625 
-e0605 
-00569 
-e0534 
-e0506 
-so405 
-so478 
-.0461 
-00460 
-e0444 
-e0425 
-e0415 
-.0387 
-e0350 
-e0295 
- e 0 2 3 4  
-.0149 
-.0076 
-.0032 

0060 
.0161 
e0394 
-0704 

CPPI 

-.0782 
-e0740 
-.0700 
-e0665 
-.0641 
- .Ob08 
-.0584 
-.0548 
-.0549 
-a0530 
-e0535 
-e0517 
-00507 

0495 
-a0460 
-e0411 
-e0353 
-a0293 
-e0227 
-.0155 
-e0079 

01 42 
,0403 
-0678  

e0019 
0026 

.0011 

.0015 

. 0 0 0 8  
-0007 
-0009 
-0009 
.0002 
0007 
0004 

-.0001 
.0002 
.0006 

-.0002 
-e0006 
.0001 

-e0005 
-.0000 
-.0001 
-e0003 
-.0010 
-.0011 
-a0006 

.002  1 

CRM 

,0024 
002 5 
.0026 
.0022 
.0021 
.0022 
.0016 
.0011 
,0017 
e0023 
.0016 
-0017 
-0009 
.0008 
.0010 
0006 
.0018 
e0019 
.0018 
.0012 
.0012 
.0020 
-0024 
-0037 

C Y M  

.0002 

.0000 -. 0000 
-.oooo 

.ooo 1 - 0 0000 

.0001 

.0002 
-0003 
00004 
0003 

- 0 0 0 3  
-0003 
moo04 

-.oooo 
.0001 
0006 
e0004 
.0008 
0009 

e0013 
.0015 
.0018 
,0014 
.PO30 

CYM 

- e 0 0 0 3  -. 0002 
-.0001 -. 0000 
.0001 
-0003 
.0005 
.OOOl 
- 0 0 0 3  
-0005 

-0005 
e0003 
-0003 
e0003 

-.0000 
-0005 
e0005 
0007 
-0009 
-0013 
e0025 
.ooze 
e0033 

-0004 

C S F  

-e0038 
-.0018 
-moo16 
-.0014 
-.0018 
-e0013 
-.0010 
-e0014 
-.0021 
-00031 
- .0022 
- .0024 
- .0025 
-e0027 
-e0014 
- e 0 0 3 0  -. 0019 

0 0001 
-e0025 
-.0002 
- . 0 0 0 5  
a0016 
.0018 -. 0002 

- e 0 0 2 6  

C S F  

-e0025 -. 0026 
-e0031 
-.0025 
-e0023 
-.0035 
-e0023 

0023 -. 0029 
-e0043 
-.0039 -. 0040 
-e0030 
-.0037 
-a0029 

0047 
- . 0 0 3 4  
-00031 
- e 0 0 2 6  
-.0012 
-e0009 
-.0022 
-00057 -. 0046 
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TABLE A2.- Continued 

RUN 59 
B E T A  

01 
.01 
.Ol 
.Ol 
.Ol . 01 
.Ol 
001 
.01 
.Ol . 01 
01 

.Ol 

.Ol . 01 

.Ol 
0.00 
0.00 
0.00 
0 .00  
0 .00  
0.00 
0.00 
0.00 

RUN 60 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 -. 01 
-.01 -. 01 -. 01 
-.01 
-.OL 
-.01 

A L P H A  

-9.74 
-8.63 
-7.74 
-6.69 
-5.76 
-4.71 
-3 71 
-2 ~ 7 1  
-1.61 

- . 4 3  
.43 

1.49 
2.54 
3.58 
4.57 
5.54 
6055 
7.55 
8.61 
9.62 

10.64 
12.72 
14.67 
16.72 

A L P H A  

-9.73 
- 8 . 8 6  
-7.81 
-6.78 
-5.78 
-4.71 
-3 64 
-2 74 
-1.74 
-e66 
.33 

1 e 4 4  
2.48 
3.50 
4.55 
5.58 
6 -54 
7.60 
8.57 
9.59 
10 89 
12.88 
14.78 
16.67 

C L  

-e0612 
-0019 
e0399 

01174 
1780 
2098 
02377 
-2879 
a3276 
a3626 
-4003 
a4331 
-4826 
-5049 
.5433 
e5915 
-6186 
e6566 

.0871 

.6971 

.7331 

. 8080  

.E788 

.9354 

C L  

-.lo88 
-e0677 
-e0085 

-0732 
-1309 

e2017 
.2368 
e2746 
03173 
e3530 
.3898 
e4274 
.4795 
e5162 
e5451 

.0356 

.1572 

.5882 
06219 
e6510 
- 7 0 8 8  
.7795 
.E392 
e9172 

C D  CPM C R M  C Y M  

-0813 
00742 
00702 
.0668 
e0655 
-0635 
-0649 
00669 
-0691 
.0737 

.OB24 
-0767 

0 896 
-0977 
-1067 
01172 
01297 
e1420 
-1566 

e1886 
02324 
2807 
-3281 

.1719 

c o  

.0666 
00607 
-0539 

e0482 
-0453 

-0500 

.0464 
-0470 
-0492 
a0529 
-0566 
e0613 
-0669 
0746 
e0846 
e0952 
1054 

-1320 
1465 
e1693 
.2 102 
-2521 
3030 

.1195 

-e0901 
-e0852 
-.OB21 
-e0783 
-e0764 
-00707 
-a0678 
-a0671 
-a0627 
- 0 0 5 9 8  
- 0 0 5 6 3  
-.OS38 
-00513 
-e0487 
-e0465 
-00436 
-e0380 
-00352 
-e0307 
-e0266 
-*O214 
-.0110 
e0027 
e0190 

C P M  

-e0780 
-00737 
-e0694 
-a0668 
-e0646 - 0597 
-e0582 
-e0557 
-e0536 
-e0515 
- e 0 4 8 0  
-e0450 - 0' 04 1 8 
-e0393 
-e0367 
-e0338 
-a0305 

-e0231 
-a0206 
-e0127 
- e 0 0 3 3  

00 75 
00235 

-.02$2 

.0021 

.0018 

.0021 

.0011 
00013 
-0019 
.0012 
.0012 
.0012 
e0014 
0017 

.0020 
e 0 0 0 4  
.0010 
-0014 
00007 
.0012 
.0008 
e0013 
.0012 
-0015 
00003 

-e0016 
- e  0009 

C R f l  

e0007 
.0008 
-0007 
-0005 
0003 
a0005 
-0014 
.0012 
.0006 
.0008 
e0016 
-0019 
e0009 
.0011 
e0019 
.0001 
e0006 
0009 

- 0  0003 
-0006  
-0019 

-.0001 
-.0002 
e0005 

-0007 
.0002 
.0003 
.0006 
0006 
,0008 

0004  
e0006 
.0005 
00005 
0007 
.0010 
-0005 
-0006 
-0005 
e0006 
0006 
-0005 
.0005 
-000  3 

-.0001 
00015 
- 0 0 0 3  
0005 

C Y M  

-0013 
.0011 
0007 
-0009 
.0010 
.0011 
.0011 
.0012 
.0010 
.0012 
.0010 
e0009 
-0006 
0005 
e0007 
.0002 
.oooe 
-0004  
00003 
0006 
-0005 
.0008 
-0005 
00011 

C S F  

- e  0017 
-e0009 
-.0018 
-.0011 
-.0010 
-a0032 
-00038 

0029 
- .0027 
-e0035 
-e0036 
-a0043 
-e0019 
-e0045 
-00036 
-.0028 
-.0029 
- .0020 
- e 0 0 2 4  
-.0019 
00003 

-e0015 
-e0005 
-a0019 

C S F  

-.0013 
-00017 
- e 0 0 0 4  
-e0015 -. 0013 
-e0029 
-.0011 
-e0031 
- .0021 
-e0019 
-e0026 
-e0032 
-00025 -. 0020 
- e 0 0 4 0  
-.0021 
- e 0 0 3 0  
-a0017 
-.0018 
-e0009 

0025 
-.0017 
-e0007 
-a0003 
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TABLE A2.- Continued 

RUN 61 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
-.Ol -. 01 -. 01 
-.01 
-.01 
-.01 

RUN 62 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
-.Ol -. 01 -. 01 
-.01 

A L P H A  

-9.81 
-8.43 
-7.85 
-6.70 
-5.72 
-4.74 
-3.76 
-2 72 
-1.58 
-.51 
.37 

1.36 
2.48 
3.47 
4.53 
5.51 
6.51 
7.54 
8.56 
9.55 

10.77 
12.67 
14.70 
16-68 

A L P H A  

-9.78 
-8.84 
-7.59 
-6.83 
-5.72 
-4 70 
-3.79 
-2.62 
-1.59 
-.67 
.39 

1.48 
2.47 
3.57 
4.46 
5 . 4 8  
6.44 
7.46 
8.52 
9.52 

10.60 
12.61 
14.71 
16.63 

C L  

-e1945 
-e1205 
- . O B 4 5  
-.0286 
e0061 
- 0 4 8 5  

e1289 
-1815 

e2646 
3032 

- 3 5 0 8  
.3789 
.4235 
.4633 

.5425 

.lo28 

.2275 

a5021 

e5920 
e6197 
.6594 
.7477 
.E243 
-9031 

C L  

-e2005 
-.1474 
-e0997 
- . 0 5 6 8  
-.0021 
-0410 
. 0 8 5 6  
-1198 

-2017 
-1562 

e2579 
.2912 

e3659 
-3961 
. 4 4 4 6  
.4749 
.5202 
- 5 5 5 6  

-6300 

.3305 

-5951 

e7366 
-8075 
. E 8 6 8  

C D  CPM 

. O b 6 0  
e0539 
-0492 
e0431 
0400 
00378 

.0361 
a0372 

00425 
m0464 
-0523 
- 0 5 8 4  

-0758 
- 0 0 6 5  
-0991 
01137 
el271 
-1462 

-0352 

-0 394 

.Ob65 

-1864 
-2328 
-2849 

C D  

-0637 
-0551 
-0479 
e0431 
-0385 
-0358 
-0341 
e 0 3 5 0  
e 0 3 6 3  
-0379 
e0413 
-0454 
e0509 
-0582 
- 0 6 4 5  
.0746 
-0838 
e0963 . 1101 
1244 

.142O 

.1857 
-2319 
-2834 

-. 0629 
- . O S 4 0  
-e0522 
-.0495 
-00475 
-e0442 -. 0406 
-e0401 
-.0369 
-.0343 
-.0321 
-.0207 
-e0263 
-e0249 
-.0218 
-00192 
-e0159 
-.OlZ2 
-.0000 
-e0058 
-.0012 
e0078 
.Ol81 
a0320 

CPM 

-.0353 
-.0312 

-.0289 
-e0301 

-e0267 
-e0251 
-.0234 
-.0233 
-.0208 
-.0201 
-e0172 
-.0153 
-.0141 
-e0125 
-e0103 
-a0083 
-e0062 
-.0019 
.0002 
e0039 
0059 
.0122 
a0164 
.0256 

C R M  

.0014 
e0017 
e0007 
,0006 

-.0001 
-.0004 

-0005  
.oooo 
-0003 
.0002 

- e 0 0 0 5  
-0003 

-.0001 
e0009 
.0004 
-0009 
.0001 
.0002 
.0001 

-.0006 
.0002 

-.0012 
-.0011 
-.0012 

CRM 

-0009 
.0014 
.0011 
-0007 
0005 
e0006 
-0017 
-0009 
.0002 
,0002 
e0015 
-0007 
-0007 
.0001 

- e 0 0 0 5  
-e0003 
-e0003 
-e0009 
-.0004 
-.0010 
-e0003  
-.0002 
-.0007 
-e0016 

C Y M  

.0012 
e0009 
e0009 
-0009 
e0012 
0 0010 
.0011 
-0009 
.0013 
.0010 
.0010 
.OOlO 
00007 
.0014 
- 0 0 0 8  
-0009 
.0011 
.0010 
.0010 
.0006 
. 0008  
.0011 
.0011 
moo09 

C Y M  

.0008 

. 0 0 0 b  
0008 

.0005 
-0007 
.0008 
.0006 
00009 
0007 
-0007 
- 0 0 0 5  
.0010 
,0011 
0006 
.0001 
0 0 0 0 5  
0004 
-0004 
e0005 
0002 

e 0 0 0 5  
-0007 
.0010 
.0012 

C S F  

-.0020 
-.0012 
-.0010 
-.0010 
-.0010 
-.0009 
-e0015 -. 0020 
-.0028 
- e 0 0 2 5  
-moo32 
-.0014 
-e0030 
-.0038 
-.0030 

-.0033 
- e 0 0 3 8  

-e0030 
- e 0 0 5 0  
-.0035 
-e0033 
-e0017 -. 0012 
-.0020 

C S F  

-.0014 
- a  0025 
- . 0004  
-.0016 
-.0021 
-.0018 
-.0026 
-.0012 -. 0009 
-.0024 
-.0022 
-.0040 
-e0051 
- .0028 -. 0012 
-e0041 
-.0024 
-.0026 
-.0014 
-.0031 
-e0019 
-.0018 
- e 0 0 3 5  
-e0017 
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TABLE: A2.- Continued 

RUN 63 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
-.01 
-.01 
-.01 

RUN 64 
B E T A  

.Ol 

.01 

.Ol 

.Ol 

.Ol 
01 

.Ol 

.Ol . 01 

.Ol 

.Ol 

.Ol 

.01 

.Ol 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

A L P H A  

-9.83 
-8.80 
-7.59 
-6.70 
-5.80 
-4.60 
-3.72 
-2.76 
-1 -68 

- .68  
.35 

1.35 
2.39 
3.47 
4.46 
5.44 
6.46 
7.49 
8.49 
9.63 

10.75 
12.65 

16.69 
14.69 

A L P H A  

-9.85 
-8.80 
-7.85 
-6.82 
-5.79 
-4 70 
- 3  e72 
-2.75 
-1 70 -. 32 

.37 
1.44 
2.49 
3.68 
4.44 
5.45 
6.60 
7.50 
8.55 
9.51 
10.49 
12.55 
14.61 
16.71 

C L  

-e1662 
-.1466 
-e0686 
-00332 
e0032 
-0693 
01042 
-1385 
.1881 
-2241 
.2594 
e3068 
. 3 4 5 8  
.3775 
42 59 
.4518 
-4983 
.5355 
.5733 
e6248 
.6702 
e7552 
e8242 
-9082 

C L  

-02236 -. 1724 
-.1358 
-e0887 
-e0417 
e0026 
-0467 
.OB41 
.1200 
e1780 
-2038 
e2468 
-2827 
.3230 
.3597 
.3941 
e4420 
.4733 
.5104 
e5418 
-5811 
-6791 
e7488 
-8293 

C D  CPM 

00606 
e0555 
-0462 
e0426 
.0399 
00364 
-0361 
-0361 
e0377 

m0442 
-0484 

.0401 

.053a 
-0613 
e0690 
.0776 
,0897 
a1013 
e1150 
m1330 
e1525 
1936 
a2401 
e2951 

CO 

-0787 
.0694 
e0625 
-0560 
.0508 
~ 0 4 6 5  
a 0 4 4 6  
.0435 
04 36 
-0451 
,0463 
-0494 
.0537 
-0599 

.0726 

.0935 

e0653 

-0840 

e1056 
-1174 
e1319 
a1721 
e2142 
.2653 

CPM 

-.0012 
.0018 
e0032 
e0035 
e 0 0 5 6  
e0069 
0087 
e0099 
e0103 
.0121 
-0132 
e0149 
-0162 
00178 
.0201 
.0211 
02 48 
a0265 
.0292 
00326 
0361 
-0419 
e0461 
.0535 

CRM 

.0008 
00007 
e0007 
-0005 
.0002 
.0002 
a0004 
a0005 
-0006 
.oooo 

-.0001 
-.0000 
-0007 

-a0011 
.0010 

-.0005 
-.oooo -. 0006 
-.0007 
-.0002 
-.0003 
-00007 
-a0017 
-.0018 

C R H  

-0005 
-0007 
.0001 . 0008 
,0004 

-.0001 
-.0001 
.0001 

- .0002 
-.0001 
-.0001 
-.0002 
-.0012 
-.0002 
-.0008 
- 0 0 0 0 4  
-00006 
-so007 
-.0009 
-.0007 
-e0015 
.0001 

-.0018 
-.0023 

CY M 

.0008 
a0014 
.0007 
.0012 
.0011 
.0010 
.0010 
00009 
-0013 
.0010 
00009 
.0012 
.0012 
e0005 
e0007 
.0008 
00013 
0006 
-0009 
a0015 
e0006 
,0012 
.0008 
e0015 

c y n  

-.0000 
-.0003 
.0001 
.oooo 
.OOOl 
.0000 

-.0001 
e0003 

- .0002 
.0001 

-.0000 
-.0000 
-e0003 
-.0001 
- 0 0 0 0 5  - 0002 
-.0001 
- . 0002  - .oooo 
-.0001 

.oooo 
-0006 
.0002 
e0007 

C S F  

e0007 
-.0020 -. 0007 
-e0007 
-00006 
-.OOlO 
-e0013 
-.0010 
-a0037 
-.0019 
-00016 
-e0041 
-e0039 
- .0020 -. 0040 
-.0022 
- e  0054 
- a  0027 
- .0042 
-e0041 
-.0024 
-.0022 
-.0011 
-e0019 

C S F  

0029 
0037 
-0031 
-0041 
0041 
e0041 
e0050 
m0036 
e0051 
0042 
e0047 
0044 
.0060 
m0046 
-0057 
00049 
e0051 
a0055 
~ 0 0 5 7  
-0057 
-0056 
e0035 
a0055 
-0065 

46 



APPENDIX 

TABLE A2.- Continued 

RUN 65 
B E T A  

.Ol 

.Ol 

.Ol 

.Ol 

.01 

.Ol 
001 
.Ol 
.Ol 
.Ol 
.Ol 
.Ol 
.Ol 
.Ol 
.Ol 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

RUN 68 
B E T A  

0.00 
0.00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
-.01 

ALPHA 

-9.84 
-8.91 
-7.91 
-6.82 
-5.47 
-4.80 
-3.45 
-2.73 
-1.72 
-e64 

39 
1.45 
2.37 
3 e40 
4 . 3 8  
5.53 
6.41 
7.50 
8.50 
9.50 

10.56 

14.61 
16.65 

12.72 

ALPHA 

-9.93 
-8.80 
-7.97 
-6.68 
-5.85 
-4 72 
-3.82 
-2.87 
-1.80 
-.73 
-25 

1.26 
2.32 
3.32 
4.32 
5.35 
6.38 
7.45 
8.36 
9.48 
10.42 
12.49 
14-52 
16-72 

C L  

-e2685 
-e2245 
-01715 

1167 
-e0561 
-e0311 
-0309 
e0568 
e0968 
m1391 

02289 
e2554 
-2975 
-3369 

.le34 

.3886 
-4160 
-4610 
.4947 
- 5 3 0 6  
.5777 
-6679 
e7528 
-8368 

C L  

-e3832 
-.3243 
-.2829 
-.2242 
-e1861 
-.1347 
-.0938 
-.0556 
-.0058 
e0340 
e0718 
-1149 
1669 
-1926 
~ 2 4 0 3  
.2802 
e3147 
e3570 
a4007 
-4462 
-4665 
.5589 
-6458 
.7353 

c o  

-0980 
-0887 
-0792 
-0719 
e0644 
-0615 
e0579 
e0567 
e0559 
-0563 
.0576 
-0599 
00631 
-0685 
-0744 
e0832 
-0909 
e1025 
el136 
a1259 
.1422 
.le17 
e2247 
e2751 

C D  

e0815 
.0680 
-0595 

-0429 
e0489 

-0367 
-0327 
-0295 
-0265 
-0256 
-0257 
-0265 
. 0 2 8 8  
.0317 
e 0 3 5 8  
-0421 
e0487 
05 76 
-0676 
. 0 8 0 2  
0904 
1249 
1654 

e2159 

CPM 

-0238 
e0275 
e0308 
m0320 
e0345 
~ 0 3 5 0  
e0378 

-0403 
e0415 

.0388 

.0426 

.0448 
e0447 

-0468 
e0491 
-0522 
05 40 
-0573 
e0600 
-0632 
e0666 

-0791 
.O72l 

-0871 

CPM 

-.0022 
e0027 
-0032 

-0116 
-0089 

e0131 
e0137 
.0151 
e0167 
.0180 
-0194 
.0211 
.0241 
.0252 
-0268 
0295 
-0315 
e0348 

-0392 
-0390 
e0441 
-0504 
-0574 

-0366 

C RM 

.0010 

. 0 0 0 8  
-0003 
-0009 
.0002 
e 0 0 0 5  
e0004 
-0003 
.OOOl 
.0002 

-.0005 
0004 -. 0002 

-.0004 
-e0003 
-.0005 
- .0002 
-e0007 
- .0008 
-.0008 
-.0008 
-.0013 
-e0014 
-.0022 

C R M  

e0023 
.0015 
.0010 
e0007 
.0010 
0006 
.0011 
-0003 
e0007 
-0009 
e0009 
, 0 0 0 8  
.0014 
.oooo 
.0002 
-0006 
0005 

-a0005 
.0001 

-e0007 
-e0014 
-e0015 
- . 0 0 0 8  
-.0017 

C Y  M 

-. 0002 
-.0004 
-.0008 
- e 0 0 0 5  
-.0004 
- .0002 -. 0002 
-.0001 
-e0003 
- .0002 
-.oooo 
-00003 
- . 0002  
-e0003 
-.0001 
-.0005 
- .0002 
-.0001 
-.0001 
.OOOl 
- 0 0 0 5  
.0011 
.0010 
.0034 

C Y M  

.0010 

.OOlO 

.0008 
e0003 
. 0 0 0 5  

.0003 . 000 5 
-0003 

-0003 

0004 
e0004 
0004 
.0004 
.0001 
0003 -. 0001 
-0004 -. 0001 
.0005 

-.0001 
-0003 
-0005 
0006 
.0020 

CSF 

m0006 
e0023 
-0027 
. 0 0 2 2  
.0013 
-0019 
0007 
0009 
-0014 
-0007 
e0017 
0014 
0005 
.0012 
-0006 
-0003 
-0003 

-.0007 
.0008 
e0005 

- e 0 0 0 5  
.OOOl 

-e0004 
-0004 

C S F  

-. 0008 
-.0012 
-.0010 

0014 
e0017 
e0016 
.0014 
e0019 
-0016 
.0012 
0025 
e0016 
.0014 
.ooze 
-0025 
.0020 
-0019 
e0019 
.0012 
.0010 
-0036 
e0027 
e0025 
.0032 
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TABLE A2.- Continued 

RUN 69 
BETA 

0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
,o. 00 
0.00 -. 01 

RUN 70 
BETA 

0.00 
0.00 
0.00 
0.00 
0.00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ALPHA 

-9.99 
-8.97 
-7.79 
-6083 
- 5  090 
-4.61 
-3.84 
-2.83 
-1.73 
-078 

29 
1.34 
2034 
3.33 
4.49 
5.32 
6.38 
7.44 
8.44 
9054 

10.46 

14057 
16.76 

12.61 

ALPHA 

-9.91 
-8.95 
-7.83 
-6086 
-5 . 75 
-4.89 
-3.88 
-2.82 
-1.82 

- 0  78 
.20 

1 e29 
2.27 
3.40 
4061 
5.44 
6.40 
7.40 
8.39 
9.41 
10.49 
12.54 
14.56 
16.53 

C L  

-.3603 
-e3072 -. 2427 
-.2112 -. 1711 
-.lo88 
-00663 
-.0314 
e0150 
e0516 

01371 
-1760 
.2104 
-2577 
. 2 8 8 8  
3403 

.3774 
-4172 
e4629 
e5126 

,0958 

.6077 
-6893 
e7891 

C L  

-.3879 
-e3522 
-.2922 
-02541 
-e2089 
-.1553 
-e1206 
-e0792 
- . 0 3 4 9  
e0062 
.0395 
. 0 0 2 8  
e1242 
e1715 
.2122 
-2525 
-2885 
e3257 
e 3700 
.4049 
-4520 
.5337 
-6444 
e7140 

CD CPH CRM 

00798 
0670 
e0560 
-0490 
,0432 
-0355 
-0313 
e0289 
e0269 
-0267 
.0269 
-0292 
e0318 
-0349 
e0406 
.0454 
00539 
e0637 

e0884 
1026 

.0746 

,1409 
e1825 
- 2 3 8 0  

CO 

-0870 
0760 
.0635 
-0553 
e0472 
e0408 
-0356 
e0313 
.0282 
0275 
0265 
-0270 
.0285 
.0313 
00359 
m0411 
e0474 
-0556 

e0762 
0901 

.0654 

.1215 
-1665 
. 2 0 8 8  

-00250 
-.0208 
-e0171 
-00133 
-SO103 
-00087 
-00073 
-.0074 

- . 0 0 3 8  
-.0019 
-.0002 
.0018 
-0043 
- 0 0 5 4  
.0075 
00086 
.0112 
01 28 

e 0 1 4 4  
.0163 
,0196 

-e0051 

-0245 
e0320 

CPM 

-0347 
.0350 
.0376 

.0434 

.0443 

.0455 

e0407 

e0444 

- 0 4 5 8  
-0472 
-0477 
05 00 
.0504 
.05 28 
00549 
e0565 
-0501 
-0609 
.06 30 
o(J647 
-0666 
e0703 
075 8 
.0820 

00026 
.002 2 
-0013 
.OOll 
.0012 
00009 
e0014 
.0008 
-0013 
e 0 0 1  3 
0009 
.0011 
.0008 
-0007 
-0005  
0004 
e0007 

- e 0 0 0 4  
-woo07 
-.0011 
-moo03 
-e0007 
-.0011 
-e0023 

CRM 

.0028 

.0020 
001 3 
.0012 
e0015 
0 001 2 
e0015 
.0011 
,0000 
.0010 
000 9 

m0004 
.0011 
e0018 
e0007 
e 0 0 0 5  
-0006 

- . 0 0 0 2  
.oooo 

-.0001 
-.0002 
-00012 

0006 
-.0022 

C Y M  

.0008 
0004 
-0003 
0005 
-0003 
00005 

0004 
~ 0 0 0 5  
- 0 0 0 4  
0007 

a0005 
0007 

.0008 
0005 
0003 
.0001 
00005 
-0003 
e0003 
- 0 0 0 3  
0009 
e0014 
-0007 
-0023 

C Y M  

-0006 
,0002 

-.0000 
- e 0 0 0 3  
-.0001 
-e0003 
.0001 
.oooo 

-.0000 
.0001 
,0002 
.0001 
.0001 
.0002 

-.0001 
-.0002 
.0002 

-.0001 
.0004 
.0002 
0006 

e 0 0 0 4  
.0014 
,0025 

C S F  

-e0014 
-e0008 
-a0008 
- e  0003 

0007 
0 0 0 0 7  
e0006 
.0011 
m0009 

-e0003 
.0010 

-.0011 
-a0013 
-.0012 
-.0001 
-.0011 
- 0 0 0 2 4  
-a0003 
-.0001 

0026 
e0009 

-e0014 
.0012 
0019 

C S F  

-.0000 
-.0005 
-e0016 
-e0004  

0005 
.0002 

-.0001 
.0006 
0006 

e 0 0 0 3  
.0008 
.0018 

-.0001 
-00002 
.0005 
0003 

-.0011 
.0003 

-.0004 
.0010 
.0011 
0016 

-e0007 
001 4 
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TABLE A2.- Continued 

RUN 80 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 

RUN 81 
B E T A  

-5.00 
-5.00 
-5 00 
-5.00 
-5.00 
-5.00 
-5 00 
-5 00 
-5.00 
-5.00 
-5.00 
-5.00 
-5 00 
-5.00 
-5.00 
-5.00 
-5.00 
-5.00 
-5 00 
-5.00 
-5.00 
-5.00 
- 5  00 
-5 01 

ALPHA 

-9.82 
-8.93 
-7.90 
-6.80 
-5.87 
-4.75 
-3.66 
-2 73 
-1 -67 
-.BO 
.34 

1.37 
2.53 
3.32 
4.50 
5.55 
6.42 
7.48 
8.44 
9.47 
10.59 
12.52 
14.58 
16.65 

ALPHA 

-9.89 
-8.97 
-7.91 
-6 77 
-5.73 
-4.88 
-3.66 
-2.63 
-1.72 
-e72 

26 
1.32 
2.39 
3.45 
4.37 
5.43 
6.52 
7.58 
8.41 
9.46 

10.52 
12.58 
14.57 
16 -66 

C L  

-e3613 
-.3108 
-.2673 
-e2136 
-.1745 
-.l258 
-e0797 
-e0371 

0060 
e0345 
.0988 
-1255 
-1738 
e 2 0 0 6  
-2449 
-2990 

03812 
e4176 
e4514 
a4980 

-3283 

-5927 
.6740 
-7713 

C L  

-.3383 
-e3079 -. 2 560 
-e2073 -. 1680 
-.1195 
-e0716 
-e0316 
a0059 
-0357 
-0816 
.llC9 
-1599 
.2020 
.2324 
-2779 
-3198 
-3646 
e4036 
-4476 
-4930 
05839 
-6707 
-7716 

C D  CPf l  

-0778 

.0569 
-0665 

e0473 
-0414 

-0308 
-0276 
e0255 
-0249 
-0245 
e0257 
-0283 

0 360 
e0432 

e0597 
e0697 
0 809 
e0967 

.0351 

.0313 

-0495 

.I313 
-1724 
-2240 

t o  

-0742 

.0552 
-0458 

.0345 

e0652 

m0395 

e0292 
e0267 
-0241 
e0232 
,0234 
-0249 
-0272 
.0306 
.0346 

.0488 
-0411 

e0582 
-0678 
a0807 
-0956 
-1316 
e1730 
e2252 

-00149 
-.0101 
-.0064 
e0004 
,0041 
.0050 
e 00 76 
e0093 
.0121 
e0129 
-0179 
00185 
.O2OO 
.0221 
.0235 
0267 
-0283 
-0335 
03 50 
e0374 
.0417 
. 0 5 0 3  
-0586 
e0705 

C P N  

-a0178 
-.0121 
-.0059 
- . 0 0 3 0  
-0017 
-0023 
,0054 
-0083 
.0108 
,0122 
00141 
,0159 
e0192 
e0217 
m0227 
-0251 
-0286 
00310 
e0341 
e0372 
.0412 
-0499 
-0596 
-0739 

C RH 

-0030 
e0017 
0009 
.0012 
.OOlO 
.0022 
-0015 
-0013 
,0011 
.0012 
-0019 
.0010 
.0011 
.0005 
e0007 
-0015 
.0010 
-0004 
e0005 
e0003 

- .0008 
-.0008 
-moo05 
-.002l 

CRfl  

-e0064 
-e0070 
-e0066 -. 0046 
-e0038 
-.0016 
- . 0008  
-.0001 
.0010 
e0019 
-0035 
-0046 
-0058 
e0071 
e0091 
.0100 
-0107 
e0124 
.0128 
e0132 
e0142 
e0163 
-0170 
e0173 

C Y H  

e0009 
-0007 
,0008 
e0005 
.0006 
-0005 
- 0 0 0 5  
0006 

- 0 0 0 5  
0009 

-0007 
0009 
-0005 
-0006 
.0008 
.0008 
e 0 0 0 5  
-0009 

.0007 

e0006 
-0004 
.0008 
.0010 
-0027 

C Y M  

-0032 
e0033 
. 0 0 2 8  
e0031 
-0029 
.0028 
-0026 
e0023 
. 0 0 2 2  
00019 
.0015 
.OOlO 
e0005 
.0003 
00006 
.0002 

-.0002 
- .0000 
-.0002 
-.0006 
-.0001 
e0005 
.0002 

- a 0 0 0 6  

C S F  

-.0018 
-e0023 
-.0018 

0007 
-.0007 
-e0013 
-.0001 

.oooo 
-e0014 
-.0006 
-.0017 
-00004 
- a  0024 

0003 
-.0012 
-.0026 
-.0024 

-.0013 
-e0005 
,0002 

-.0005 
-.0008 
.0018 

- e  0 0 0 5  

C S F  

e0233 
-0214 
.0219 
.0210 
-0197 
e0177 
m0166 
.0176 
.0176 
.0167 
.01e1 
.oleo 
.0194 
.01e9 
00179 
e0176 
e0176 
e0169 
-0179 
-0191 

.0178 

.0198 

00179 

-0193 
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RUN 82 
B E T A  

5.00 
5 . 0 0  

5.00 
5.00 

5.00 
5.00 
5.00 
5.00 
5 . 0 0  
5.00 

5.00 
5.00 

5.00 

5.00 

5.00 

5.00 
5 . 0 0  
5.00 
5.00 
5.00 
5.00 

5.00 
5.00 

5 . 0 0  

RUN 83 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
-.01 
-.01 -. 01 

A L P H A  

-9 e90 
-8.99 
-7.90 
-6.88 
-5.83 
-4.80 
-3.82 
-2.92 
-1.81 

72 
32 

1.34 
2.44 
3.38 
4.39 
5.40 
6.39 
7.46 
8.52 
9.51 
10.56 
12.54 
14.54 
16.65 

A L P H A  

-9.91 
-8.94 
-7.87 
-6.84 
-5.90 
-4.91 
-3.71 
-2 79 
-1 a60 
-e60 
.28 

1.31 
2.31 
3.41 
4.42 
5.46 
6.59 
7.47 
8.43 
9.46 

10.45 
12.49 
14.63 
16.75 

C L  

-.3343 
-.3029 
-.2577 
-.2168 
-a1644 
-e1283 
-.OB12 
-00400 
-e0035 
e0410 
-0825 
.1260 
e1697 
. 2 0 4 0  
-2431 
-2852 
-3277 
.3702 
.GO04 
.4578 
-4870 
e5710 
-6595 
-7592 

C L  

-.4212 
-e3707 
-e3230 
-.2764 
-.2387 

1903 
-e1491 
-e0931 -. 0469 
-.0020 
-0348 
a0725 
.1114 
e1528 
-1914 
e2363 
-2874 
-3229 
e3466 
03977 
.4435 
e5402 
-6324 
-7326 

APPEND I X 

TABLE A2.- Continued 

C O  

.0733 

.Ob39 
e0542 
e0464 
e0392 
.0346 
.0297 
,0268 
e 0 2 4 2  
e0230 
02 32 
.0241 
-0267 
-0296 
e0341 
e0399 
,0475 
.0570 
e0666 
e0807 
e0936 
-1269 
.1674 
.2210 

c o  

e1048 
0920 

e0803 
.0706 
e0628 
e0557 
.0496 

.OCO7 

.0392 

.0376 
-0388 
.0412 
- 0 4 4 5  
00503 
-0582 

e0446 

-0380 

-0655 
-0731 
,0853 

-1314 
-1732 
e 2 2 4 4  

.0982 

C P M  

-.0146 
-00084 
-e0035 
-.0003 
-0029 
-0053 
.0077 
00099 
.0120 
e0149 
01 70 
.0190 
.0211 
e0226 
02 60 
.0287 
-0321 
.0339 
e0355 
e0422 
e0428 
e0495 
-05 92 
e0753 

C P M  

.06 30 
e0661 
06 78 
.0736 
e0752 
-0755 
e0757 
e0779 
.0781 
.0799 
-0804 
.OB11 
.0822 
-0826 
.a849 
00166 
,0883 
,0902 
e0915 
-0949 
.0959 
1004 
.lo63 
.1128 

C R M  

e0109 
00108 
e0094 
00087 
0067 

e0039 
-0037 
.0020 
.0012 

-00003 
-.0021 
-e0034 
-00047 
-e0066 
- .0080 
-a0087 
-e0103 
-e0117 
-.0128 
-a0130 
-.0142 
-e0154 
-e0178 
-e0204 

C R M  

.0018 

.0020 

.0012 
-0015 
e0016 
.0018 
.0011 
-0023 
e0013 
.0012 
.0012 
.0011 
.0010 
e0013 
.0018 
00011 
.0010 
e0014 
.0002 
.0002 
e0007 
e0003 

-.0008 
-a0009 

C Y M  

-.0021 
-00022 
-00020 
-.0020 
-.0018 
-e0019 
-e0016 
-00015 
-.OOlO 
-a0006 
-e0005 

.oooo 
e0005 
moo03 
-0006 
.0012 
.0010 
.0006 
00009 
-0015 
.0011 
.0011 
.0011 
0 0 0 5 5  

C Y M  

0006 
.0002 

-.0001 
-.0001 
-.0001 
-.0001 
.0001 
.oooo 

-.0002 
-moo03 

.0000 

.OOOl 

.oooo 
-.oooo 
-.0001 
-00002 

.0002 
-0004 

- . 0 0 0 2  
.0001 
e0004 
0006 
.0010 
e0013 

C S F  

-.0229 
-00217 
-a0215 
-.0212 
-e0183 
-.ole2 
em0157 
-e0175 
-e0178 
0 185 

-.0178 
-e0199 
-.0201 -. 0193 
-e0195 
-e0197 
- e 0 2 0 4  
- .0202 
-e0193 
-e0219 
-e0214 

0206 
-.0203 
-e0175 

CSF 

-. 0002 
-.0008 

. 0 0 0 5  

. 0 0 0 2  
00009 
.OOOl 
e0013 
0007 

e0015 
-0016 
.0012 
.oooo 
-0004 

-.0002 
.0002 

-.0000 
- .0008 
-a0004 
,0010 
e0014 
00016 
.0018 
.0018 
.0008 
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TABLE A2.- Continued 

RUN 87 
B E T A  

0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

R U N  88 
BE T A  

-5.00 
- 5  00 
- 5 . 0 0  
- 5  00 
- 5 . 0 0  
-5.00 
-5 .00  
-5.00 
-5 -00 
- 5  00 
-5.00 
-5 .00  
-5.00 
- 5 . 0 0  
-5  00 
-5.00 
-5.00 
- 5 . 0 0  
-5.00 
-5  00 
-5.00 
-5.00 
- 5  00 
-5.00 

ALPHA 

-9.92 
-8.81 
-7.87 
-6.83 
-5.82 
-4.77 
-3.77 
-2.75 
-1.73 
-.69 
.37 

1 e25 
2.40 
3.41 
4.39 
5 . 4 5  
6.48 
7.48 

9.50 
8.48 

10.54 
12.59 
14.65 
16-70 

ALPHA 

-9.90 
- 0  e92 
-7.07 
-6.82 
-5.79 
-4.77 
-3.74 
-2.76 
-1 72 
-.69 
.35 

1.38 
2.35 
3.37 
4 . 4 3  
5.42 
6.41 
7.44 
8.46 
9.49 

10.51 
12.59 
14 60 
16 70 

C L  C D  CPM 

-.3524 

-e2442 
-el965 -. 1400 
-.1111 
-a0586  
-e0215 
m0051 
-0535 
-0874 
e1191 
1596 

e2074 
-2418 
a2830 
3215 
3697 

-.2a92 

-4088 
e4592 
.4945 
.5896 
6694 
.74 77 

C L  

-e3315 
-.2832 
-e2308 
-.I840 
-.1524 
-a1029 
-e0614 
-e0248 
e0053 
-0491 
-0849 

-1543 
1177 

1955 
a2309 
e2695 
e3109 
.3483 
-3863 
. 4 3 4 8  
- 4  714 
e5569 
e6353 
.7439 

e0694 
.0555 
m0468 
-0393 
-0324 
-0284 
e0248 
.0228 
-0213 
a0215 
00224 
-0241 
e0273 
-0321 
~ 0 3 7 4  
-0447 
e0533 
e0638 
e0757 
e0905 

-1424 
e1851 

-1046 

.2336 

C D  

e0663 
e0557 
e0459 
e0381 
.0327 
m0278 
e0243 
.0222 
.0208 
.0211 
.0218 
e0233 
- 0 2 5 8  
-0299 
e0357 
.0421 
-0506 
0602 
-0712 
e0857 
.loo0 
*1361 
e1767 
e2337 

-a0186 
-.0129 
-.0100 - 00 65 
-.ooze 
-.0020 
a0019 
e0038 
0068 
01 14 
e0130 
-0161 
e0177 
.0180 
e0188 
-0204 
.O212 
.02 39 
e0264 
e0293 
-0329 
-0415 
.0524 
.Ob69 

CPM 

-e0199 
-.0174 
-.O12O 
-.0081 
- e 0 0 5 8  
-a0032 
-.0001 
.0028 
-0057 
e0075 
e0119 
e0132 
-0139 
e0159 
e0175 
-0192 
.O212 
02 30 
e0260 
- 0 3 0 4  

0 4  28 
e0519 
0703 

.0335 

C R M  

e0023 
,0019 
e0014 
.0000 
.0022 
.0011 
-0003 
e0009 
.oooe 
.0008 
0009 
.0002 
.OOOl 
.0008 
.0006 
.0028 

-.0011 
-e0003 
-e0003 
moo06 -. 0004 

-.0008 
-.0018 
-.0015 

C R M  

-e0083 
-.0054 
-e0047 
-a0036 
-.0029 
-.0011 
-.0005 
-0003 
e0014 
.0036 
e0040 
a0049 
e0065 
-0068 
.0081 
-0091 
-0095 
.0112 
.0115 
a0119 
.0124 
e0135 
-0149 
-0150 

C Y M  

.0006 

.0005 
-0007 
0004 
e0005 
e 0 0 0 6  
.0004 
.0006 

0006 
0004 
e0006 
.0004 
.0002 
0004 
-0003 

-.0000 
-.oooo 
.0001 
e0003 
- 0 0 0 3  
,0001 
e 0 0 0 5  
.0002 
.0011 

C Y  M 

0044 
e0044 
-0039 
-0038 
.0030 

- 0 0 3 4  
e0038 

e0030 
0029 
-0026 
.0021 
e0016 
,0011 
e0006 
.0006 
.OOOl 

-e0004 -. 0002 
-moo04 
-a0007 
-e0004 
-moo03 
-.0001 
.0000 

C S F  

-.0011 
-.0016 
-.0010 
- .0004 
00003 
e 0004 
.0008 
.0011 
.0018 
e0016 
.0022 
. 0020  
e0016 
0007 
-0023 

-.0011 
.0027 
.0018 
.0018 
.0012 
.0021 
e0031 
0031 
-0031 

C S F  

e0187 
-0172 
.01e3 
-0185 
e0161 
e0154 
-0144 
-0149 
.0154 
-0154 

.0160 
e0160 

a0152 
-0165 
a0160 
-0159 
-0169 

e0169 
.0157 

-0179 
.0170 
e0176 
e0174 
e0196 
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52 

RUN 89 
BETA 

5.00 
5.00 
5.00 
5.00 
5.00 
5 - 0 0  
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
.5.00 
5.00 
5.00 
5.00 

R U N  90 
BETA 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  

ALPHA 

-9.89 
-8.87 
-7.86 
-6.81 
-5.82 
-4.79 
-3.75 
-2.73 
-1.71 

-071  
3 1  

1.33 
2.34 
3.34 
4.35 
5.37 
6.42 
7.45 
8.47 
9.50 

10.52 
12.54 
14.61 
16.64 

ALPHA 

-9.91 
-8.89 
-7.87 
-6.81 
-5.76 
-4.81 
-3.77 
-2.75 
-1.72 

- e 7 0  
.33 

1.36 
2.34 
3.37 
4.40 
5.44 
6.45 
7.47 
8.45 
9.48 

10.51 
12.55 
14.61 
16.64 

C L  

-e3132 
-.2753 
-e2296 
-01872  
- e l 4 4 0  
-a1040 
-00635  
-.0244 

00112 
- 0 4 3 5  
- 0 7 6 9  
0 1 2 1 7  
- 1 5 5 9  
. l e 9 4  
0 2 3 1 9  
- 2 6 7 6  
e3141  
0 3 5 2 7  
.3947 
- 4 2 3 0  
-4678  
e5521  
- 6 3 1 7  
. 7 0 3 7  

C L  

-03278 
-e2834 
-e2377 

1920  
-.1466 
-.1151 
-e0643 

e0052 
- 0 4 2 6  
.0795 
e l 2 0 0  
0 1 5 2 7  
e1938 
-2363  
.2800 
.3237 
0 3 6 1 1  
,3935 
- 4 4 0 6  

4742 
.5593 
-6394  
-7198  

-.0310 

APPENDIX 

TABLE 242.- Continued 

CD CPM 

00623  
e0528 
- 0 4 3 3  
0 0 3 6 1  
-0305  
00252  
e0225 

0204  
0 0 1 8 9  
00189  
-0203 
a0224 
-0252  
a0289 
00343  

0406  
-0495  
.0591 
e0705 
00823  
e0973 

1322  
- 1 7 3 1  
a2191 

CD 

m0666 
m0552 
e0457 
e0377 
- 0 3 1 5  
00275  
- 0 2 3 9  
e0217 
e0199 
.0201 
- 0 2 1 7  
e0235 
e0259 
- 0 3 0 1  
e0360 
e0432 
-0518  
e0619 
-0723  
0 0 8 5 9  
- 0 9 8 9  
.1340 
- 1 7 5 1  
. 2 2 2 2  

-00178  
-e0146 
-00107 
- 0  0062 
-.0033 
-e0009 

e0015 
e0044 
00074  
.O l01  

0 1  30 
00153  
01 74  

.0181 
e0191  
e 0 2 0 5  
-0238  
-0248  
.0281 
00300 
-0344  
e0422 
05 09 
-0678 

CPM 

-e0185 
-.0155 
-.0122 
-e0083 
-a0061  
-00059  
- 0 0 0 2 6  
-e0005 

e0031 
0065 

.0095 
e0116 
-0130  
e0146 
0 0 1 5 1  
e0167 
00185  
-0209  
.O221 
~ 0 2 5 7  
.O288 
.0361 
-0448  
.0592 

C RM 

00102 
e 0 0 8 5  
0 0 0 7 0  
0 0 0 6 0  
a0046 
moo31 
.0018 
.0011 

-.0008 
-a0014 
-e0030 
-e0032 

- 0 0 0 5 1  
-e0067 
-.0080 
-e0089 
-.0110 
-.0122 
-00128 
-e0132 
-e0147 
-a0169 

-.0052 

-.0172 

C RM 

0009  
-0013  
- 0 0 0 6  
.0008 
.0009 
.0012 
- 0 0 0 7  
e0005 
-0003 
e 0 0 0 7  
.OOO 5 
00007  
.0001 
.0002 
-0007 

-.oooo 
0 0 0 0 5  

- .0002 
-00005 
.0000 

-e0007 
.0001 

-e0016 
- .0002 

CYM 

-00032  
-a0036 
-e0030 

-.0027 
-.0028 
-e0025 
-.0022 
- 0 0 0 1 7  
-e0015 
-.0011 
- 0 0 0 0 6  
-e0005 
-00004  - . 0002 

.0001 

.0001 
,0001 
q0006 
00003  
- 0 0 0 6  

0007 
0007 

-0046  

-bo028 

CY M 

- 0 0 0 0 7  -. 0006  
-00003 
-e0004  
-e0004 
-.0002 
- 0 0 0 0 3  
-so003 
-.0002 -. 0001  

.0001 . 0002 
0003 
.0002 
,0002 
.0003 
e0005 
00005  
00005  
.0008 
.0009 
.0009 
00013  
,0027 

C S F  

-e0195 
-e0196 
-00195 
-00183  
-e0175 
- 0 0 1 6 1  
-e0155 
-e0161  
-00158  
-a0161 
- 0 0 1 5 7  
-e0173 
-e0175 
-00186  
-00191 
-e0186 
-e0173 
-e0185 
-00194  
-mol83 
-e0195 
-e0191  
-e0189 
-e0187 

C S F  

. O O O l  
a0005 

-.0001 
-a0006 
-.0005 

.0001 -. 0004  

.0002 -. 0002 
-e0003 -. 0004 
-.0002 

,0002 
.0000 

-.0011 
e0004 

-.0011 
- .0008 
-.0008 
.0000 

-.oooo 
-00003  

.0010 

.0010 



APPENDIX 

TAB= A2.- Continued 

RUN 91 
B E T A  

-5  00 
-5.00 
-5.00 
-5 00 
-5 .00  
- 5 . 0 0  
-5  00 
-5.00 
-5.00 
-5.00 
- 5 . 0 0  
- 5 . 0 0  
- 5  e 00 
-5.00 
- 5  00 
-5 .00  
-5.00 
- 5  00 
-5.00 
-5.00 
-5.00 
- 5 . 0 0  
-5 .00  
-5  00 

RUN 92 
B E T A  

5.02 
5.02 
5.02 
5.02 
5.02 
5.02 
5.02 

5.02 
5.02 

5.02 
5.02 
5.02 
5.02 
5.02 
5.02 
5.02 

5.02 
5 . 0 2  

5.02 
5.02 

5.02 

5.02 

5.02 

5.02 

ALPHA 

-9.87 
-8.84 
-7.87 
-6.83 
-5.81 
-4.79 
-3.77 
-2.75 
-1.74 

-e72 
- 2 9  

1.32 
2.36 
3.38 
4.39 
5.42 
6.44 
7.45 
8.46 
9.50 

1 2  - 5 4  

1 6 - 6 7  

10.52 

14.62 

ALPHA 

-9.88 
-8.89 
-7.83 
-6.80 
-5.77 
-4 78 
-3.76 
- 2  73 
-1 7 1  

-e71  
30 

1.31 

3.36 
2.36 

4.41 
5 -42  
6.49 
7.46 
8.49 
9.51 

10.51 
12.57 
14.60 
16.65 

CL 

-. 3303 
-e2770 
-.2425 
-.1936 
-e1529 
-01102 
-.0783 
-e0294 

- 0 0 7 2  
e0440 
- 0 7 5 1  
.1181 

1 5 2 7  
.196Q 
0 2 3 4 3  

2 748 
,3170 
- 3 5 5 1  
.3874 
- 4 3 2 6  
- 4 6 5 0  
- 5 4 8 3  
e6360 
e7113 

CL 

-.3285 
- . 2 8 0 4  
-.2330 
-.1923 
-.1484 
-.1117 
-e0741  
-.0275 

e0103 
-0338  
- 0 7 9 1  
.1109 

.1885 
a1510 

a2325 
e2690 
- 3 1 5 8  
.3474 
.3939 
- 4 2 8 9  
.4548 
,5449 
- 6 1  83 
- 7 0 0 1  

C D  CPM C R M  

-0658  
- 0 5 4 1  
-0466  
00385  
-0324  

0274 
-0242  

e0197 
e0194 

.0216 

- 0 2 0 5  

.0253 
- 0 3 0 1  

e0230 

e0359 
e0424 
-0514  
.Ob13 
- 0 7 1 7  
e0851  
-0978  

1322 
e1751 
.2210 

C D  

- 0 6 5 0  

,0445 

- 0 3 1 0  
-0266  

- 0 5 3 7  

-0370  

a0226 
e0205 
a0192 
-0190  
- 0 1 9 9  
-0216  
-0243  

-0346  
- 0 2 8 7  

.0416 

.0503 
-0590  
- 0 7 0 9  
a0829 
e0948 

1696  
e2162 

.1305 

-.O202 
-.0163 
-.0135 
-e0107 -. 0078 
-e0057 
-e0043 -. 0007 

-0029  
-0062  

008% 
e0109 

0 1  26 

e0147 
0 1  67 

e0183 
.0202 
e 0 2 2 5  
e0266 
e0298 

.0136 

- 0 3 5 1  

.0586 
-0463  

CPM 

- . 0 2 0 2  
-e0168 
-.0125 
-e0104 
-.0078 
-.0054 
-e0036 

- 0 0 0 6  
e0029 
00 46 

- 0 0 9 1  
-0109  
.0128 

0 1  38 
-0156 
0 1  70 

.0203 
00214  
.0242 

02 75 
-0293  
-0380 
0 0 4 6 1  
e0583 

-a0071  
-.0058 
-.0046 
-e0033 -. 0026  
-e0013 
- . 0 0 3 8  

.0003 
e0013 
e 0 0 2 4  
a0038 
e0049 
.0057 
e0071  
a0073 
- 0 0 8 5  
.0102 
- 0 1 0 9  
-0114  
- 0 1 1 6  
.0121 
-0138  
e0151  
- 0 1 4 9  

C R M  

-0095  
- 0 0 7 4  
-0065  
- 0 0 5 6  
.0040 
-0032  
.0021 
-0014  

-e0005 
-.0010 
-.0027 
-e0034 
-so043 
-so054 
-e0067 
-.0074 
-.0090 
-e0105 
- . O l l l  
-e0116 
-e0125 
-.0149 
-e0154 
-e0179 

C Y M  

e0050 

-0049  
e0050 

0049 
e 0 0 4 8  
00 47 
e0042 
00038  
00035 
-0032 
e 0 0 2 6  
- 0 0 2 6  
e0023 
.0018 
- 0 0 1 3  
.0010 
e0007 
,0005 
.0001 
.oooo 
. 0004  

00 16 
-00 30 

- 0 0 5 1  

C Y M  

-e0063 
-e0062 
-e0059 
-e0058 
-.0053 
-.0054 

- .0049 
-a0043 
-.0039 
-.0035 
- 0 0 0 2 9  
-e0025 
-e0024 
-.0018 
-.0011 - .0008 

0006 
.oooo 
.0002 

-.0001 
-.oooo 

- 0 0 0 5  
e0034 

- a 0 0 5 2  

CSF 

e0204 

a0176 
- 0 1 8 7  
- 0 1 6 6  
e0144 
e0147 

-0178  

- 0 1 4 8  
- 0 1 3 9  
e0147 
e0152 
e0154 
e0160 
0 0 1 5 9  
- 0 1 5 6  
-015% 
a0146 
- 0 1 5 3  
- 0 1 6 5  
- 0 1 6 3  
- 0 1 7 3  
.01e8 
a0199 
- 0 2 3 9  

CSF 

-e0250 
-e0236 
-e0234 
-e0223 
-e0205 
- 0 0 1 9 8  
-e0190 
- .o leo 
-e0178 -. 0 172  
-e0184 
-00185  
-.Ole6 
-.0188 
-mol95 
-e0195 -. 0194  
-e0196 
-.0215 
- .0206 
-.0212 
-.0217 
-00214  
-e0185 

53 
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TABm A2.- Continued 

RUN 99 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

RUN 100 
B E T A  

-5.00 
-5 00 
-5.00 
-5 00 
-5 00 
-5.00 
-5 00 
-5.00 
-5.00 
-5 00 
-5.00 
-5.00 
-5.00 
-5 00 
-5 00 
-5  00 
-5.00 
-5.00 
-5.00 
-5.00 
- 5  00 
-5 00 

ALPHA 

-9.94 
-8.95 
-7.95 
-6 87 
-5.85 
-4.77 
- 3  76 
-2.74 
-1.68 
-e63 

31 
1.36 
2.32 
3.37 
4.40 
5.43 
6.45 
7.46 
8.47 
9.51 

10.54 
12.60 
14.65 

ALPHA 

-9.92 
-8.93 
-7.90 
-6 89 
-5.83 
-4.79 
-3.79 
-2 77 
-1.73 
-e65 

. 34  
1.39 
2.39 
4.41 
5.42 
6.46 
7.46 
8.47 
9.54 

10.53 
12.56 
14.65 

CL 

-e3766 
-e3253 
-.2759 -. 2265 
- e  1906 
-e1448 
-e0992 
-e0529 
-e0056 
-0347 
,0694 
-1045 
e1488 
01877 
-2253 
e2615 
02923 
e3331 
e3689 
-4052 
e4504 
-5456 
-6216 

C L  

-e3655 
-.3210 
-e2805 
- a 2 3 2 4  
-.1854 
-.1345 
-00993 
-.0597 
-e0194 
e0326 
e0688 
e1090 
-1426 
-2172 
-2542 
-2929 
e3272 
3702 

-4158 
-4551 
-5330 
-6280 

C D  

-0816 
e0690 
-0579 
00496 
e0435 

-0324 
e0287 

.0370 

.0256 
e0244 
- 0 2 4 8  
-0254 

-0285 
a0317 
e0351 
e0399 
-0456 
.0533 
00623 
-0734 
.lo64 
e1436 

-0264 

co 
-0799 
-0685 
-0584 
-0494 
-0422 
-0354 
00310 
-0277 
e0252 
-0230 
-0235 
0 0 2 4 0  
e0257 
e0306 
e0345 
0396 
-0451 
00532 
e0638 
a0745 
e1024 
.1431 

CPR 

-so207 
-e0130 
-.0099 
-a0062 
- 0 0 0 3 5  

,0004 
00035 
.0065 
,0091 
01 05 
.Ol28 
e0145 
.0174 
e0192 
m0209 
,0222 
e0237 
e0260 
-0288 
-0325 
03 57 

e 0 4 3 0  
-0517 

CPM 

-.0188 
-so119 
-.0073 
-e0039 
-e0015 
e0014 
~ 0 0 4 1  
.0059 
e 0 0 8 7  
00106 
.0111 
00146 
00163 
.0204 
-0225  
.02 50 
.0277 
00302 
- 0 3 3 2  
-0363 
0 0 4 3 0  
e0519 

CRM 

,0021 
.0014 
,0010 
00012 
-0003 
.0001 
.0010 
.0004 
.0007 
.0011 
0005 

.0002 

.OOlO 

.0010 

.0000 
e0005 
-0005 
.0004 
.0005 
,0004 
,0006 
-0009 
.0011 

CRM 

-.0122 
-.0104 
-e0006 
-moo76 
-.0065 
-.0038 
- .ooze 
- . 0 0 2 4  
-e0019 
.0003 
.0030 
00045 
m0053 
-0077 
-0090 
.0104 
e0116 
,0133 
,0132 
,0145 
-0157 
,0172 

C Y H  

e0004 
0003 

e 0 0 0 5  
00006 
00006 
00007 
0005 
0004  

e0004 
-0006 
-0007 
e 0 0 0 5  
-0005 
0009 
-0004 
-0007 
00006 
e0005 
00004  . 0006 
OOO5 
-0013 
.oooo 

c y n  

00014 
.0011 
.0008 
e0013 
-0013 
.0018 
e0019 
-0016 
e0016 
0009 
.0012 
-0007 
0003 
.0000 

-.0001 
-e0005 
-e0006 -. 0004 
- .0002 
e0005 
.0020 
-0027 

C S F  

-a0016 
-.0001 

0006 
-moo18 
-e0014 -. 0008 
.0011 
0005 

.0000 

.0000 

.0010 

.0021 

.0011 
e0009 
.0022 
.0015 
e0023 
0006 
m0006 

-00005  
-e0004 
-e0054 
-e0013 

C S F  

00314 
0296 
0308 

e0290 
- 0 2 8 4  
,0237 
-0239 
e0232 
-0225 
-0264 
e0203 
e 0 2 0 3  
.0208 
a0198 
-0207 
-0199 
00187 
e0189 
e0185 
-0154 
e0123 
0092 

54 
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TABLE A2.- Continued 

RUN 101 
BE T I  

5.00 
5.00  

5.00 
5.00 

5.00 

5.00 
5.00 
5 - 0 0  
5.00 
5.00 
5.00 
5.00 
5.00  
5 .00  
5.00 
5.00 
5 .00  
5.00 
5.00 
5 . 0 0  

5.00 
5 . 0 0  

RUN 102 
B E T A  

0 .00  
0.00 
0 .00  
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0 .00  
0.00 
0.00 
0 .00  
0.00 
0 .00  
0 .00  
0.00 
0.00 
0 .00  
0 . 0 0  
0.00 
0 .00  
0.00 
0.00 
0.00 
0 .00  

ALPHA 

-9.94 
-8.94 
-7.89 

-5.86 
- 4 . 8 3  
-3.77 
-2 74 
-1.70 

- 0 6 4  
3 1  

1.31 
2.36 
3.39 
5.44 
6.44 
7.46 
8.46 
9.50 

10.52 
12.56 
14.69 

-6.87 

ALPHA 

-10.00 
- 8 . 8 3  
-7.88 
-6 79 
-5.75 
-4 .88  
-3.76 
-2.79 
-1.78 

- .66 
29 

1.31 
2.32 
3.37 
4 . 3 5  
5.42 
6.43 
7.43 
8.51 
9.44 

10.51 
12.68 
12 .61  
1 4  64 
16.65 

CL 

-e3712  
- e 3 3 2 1  
-e2806  
-e2350  
- .1969 
-e1480  

1 0 4 0  
-e0547  
-e0132 

e 0 3 8 0  

~ 1 0 6 1  
- 1 4 7 6  
e1826 

2 6 2 1  
e2930 
e3429 

- 4 0 9 8  
- 4 5 2 1  

e6266 

.0676 

.3717  

- 5 2 7 3  

CL 

- .3407 
- .2e21 
- e 2 4 3 5  
- .1944 
- .1509 
- .1259 
- .0697  
-e0230 

. 0 3 0 1  
- 0 6 6 2  
e0935 
e1328 
- 1 6 4 0  
. 2 0 8 1  
- 2 4 8 2  
m2876 
.3337  
- 3 6 5 0  
0 4 1 1 7  
.4378 
,4787 
e6999 
- 5 6 1 1  
e6426 
,7184 

C D  cpn C R M  

,0814 
e0704 
- 0 5 9 0  
e0499 
- 0 4 2 7  
e0369  
e0318 
,0279 
e0257 
- 0 2 3 7  

m0238 
- 0 2 5 1  
- 0 2 7 3  
e 0 3 4 0  
- 0 3 8 5  

0449  
e0520 
0 0 6 0 7  
- 0 7 2 9  
e1014 
0 1 4 7 3  

.0237  

C D  

e0705 
m0574 
- 0 4 8 5  
- 0 3 9 9  
,0336 
a0300 
e0256 
e0232 
- 0 2 0 9  
- 0 2 3 4  
,0209 
.0228 
- 0 2 5 5  

02 90  

- 0 3 9 2  
e0462 
- 0 5 3 6  
- 0 6 4 1  

.0338 

.0730 

.OB64 
a1813 
e1189 
- 1 5 8 8  
e2038 

- . O l B O  
- .0132 
- . 0 0 8 0  
- . d o 4 4  
- .0035 

m0005 
- 0 0 2 4  . 00 69 
.0081  
.O112 
e0125 
mol51 

0 1  75 
e0190 
- 0 2 3 6  
mO256 
e0287 
-0305  
e0333 
- 0 3 7 1  
.0460 
-0583 

C P M  

-e0268 
- .0190 
- e 0 1 4 0  
- .0093 
- .0070 
-e0058  
- .0011 

e0019 
.0078 
.0084 
01 24 

- 0 1 4 0  
0 0 1 6 1  
.0165 
.O l67  

0 1  79  
- 0 1 8 7  
.0202 
.O221 
- 0 2 4 9  
- 0 2 7 4  
- 0 2 4 2  
e0402 
e0524 
- 0 6 9 1  

- 0 1 3 7  
.0110 
e0092 
a0074 

- 0 0 5 3  
- 0 0 5 5  
e0030 
e 0023 

- .0002 
- .0015 
- e 0 0 3 0  
- .0043 
-e0049  
- .0081 
-moo90 
-e0115 
-so119 
e.0129 
- .0134 
- .0137 
-e0159 

.0068 

C R M  

e0024 
e0025 
.0020  
.0020 
.0012 

0016 
,0013 
.0020 
e0014 
0 0 0 1 7  
.0011  
e0014 
-0003 
. 0011  
.0006 
.0008 
e 0 0 0 4  
e 0 0 0 6  
e0003 
. 0001  

- s o 0 0 5  
-.0018 
- .0001 

00006  
- .0010 

crn 

-e0023  
- .0018 
-.0012 
-e0014  
- .0018 
-moo19 
- .0021  
-moo16 
-a0014 
-a0013  
- .0008 
- e  0004 -. 0000 

e 0 0 0 4  
40007 
a 0 0 0 7  

0005 
- 0 0 0 5  

-e0003  
-a0007  
-e0017  
- .0010 

c r n  

-a0006  
- e 0 0 0 3  
-.0004 
-a0003 

.oooo 

.oooo 
-no005 
- e 0 0 0 4  
- . 0001  
- . 0 0 0 4  
-e0003 -. 0001 
-e0004 
- .0005 
- .0002 
-e0007  
-e0005 
-a0002 
-e0003  
-e0006  
-e0005 

.0007 
- 0 0 0 4  

- .0008 
. 0 0 0 4  

CSF 

-e0303  
-e0273 
-e0277 
-e0259 
-a0233 
-.0211 
-e0203 
-e0186  
-e0173 
-e0167 
-e0158 
-e0162 
-a0168 
- 0 0 1 7 8  
- .0188 
-a0184 -. 0198  
- .0208 
-a0186 
-e0179  
-e0165 
-e0109  

CSF 

-a0029  
0006 

- .0006 
-e0013  

0006 
. O O l O  

0058  
002 3 

- 0 0 2 3  
- 0 0 2 5  
- 0 0 2 6  
e0031  
. 0 0 2 1  
. 0 0 2 1  

0 0 3 1  
e0014 
e0033 
.0022 
.0038 
e0036 

0006 
e0027 

0 0 7 1  
- 0 1 5 4  

. 0032  
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TABLE A2.- Continued 

RUN 103 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

RUN 104 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  

A L P H A  

-9.90 
-8.92 
-7.93 
-6.90 
-5 - 9 0  
-4.83 
-3.84 
-2.82 
-1.76 

-.77 
30 

1.42 
2.30 
3.34 
4.44 
5.37 
6.41 
7.39 
8.48 
9.50 

10.48 
1 2 - 5 1  

16.69 
14.62 

A L P H A  

-9.85 
-8.87 
-7.82 
-6.85 
-5.85 
-4.87 
-3.82 
-2.81 
-1.80 

-.73 
e32 

1.29 
2.31 
3 . 3 2  
4.35 
5.38 
6.53 
7.51 
8.46 
9 . 4 5  

10.48 
12.55 
14.68 
16.60 

C L  

-.3484 
-.2991 -. 2 508 
-.2082 
-e1731 
-.1202 
- e 0 8 2 3  
-e0290 

e0023 
-0422 
-0966 

e1661 
e1953 
-2396 
e2635 

3069 

.1328 

.3572 
- 3 9 0 1  
e4351 
e4678 
a5517 

e7296 
.6322 

C L  

-.3339 
-a2864 
-e2395 
-e2044 
-e1452 
-e1126 
-e0768 
-.0334 

.0072 
e0553 
e0824 
.1284 
-1637 

2 040 
. 2 4 0 8  
e2818 
- 3 2 7 5  
-3707 
-4002 
-4318 
e4007 
e5469 
e6381 
,7144 

C D  

a0722 
e0604 
e0500 
-0416 
e0350 

.0252 
a0219 
-0196 
.0188 
-0191 
.0203 
.0222 
mot48 
-0286 
e0324 

e0455 
- 0 5 5 1  

-0776 
e1092 

e2009 

-0283 

-0382 

-0662 

.1487 

C D  

e0688 
e0574 
,0495 

m0322 
-0276 
-0239 
.O212 
.0190 
e0185 
e0196 
.0200 
e0229 
e0257 

.0400 

.0303 
e0352 
.Oh27 
-0509 
e0592 
-0692 
e0827 

1130 
e l 5 5 1  

1996 

C P R  

-a0168 
-.0110 
-e0064 
-e0027 
-a0006 

e0038 
-0038 
.0065 
-0078 
.0101 
01 38 

-0158 
.ole1 
-0198 
-0223 
-0229 
,0247 
-0258  
-0256 

0276 
-0309 
e0402 
e0505 
e0675 

C P H  

-.Ol82 
-00135 
-e0103 
-.0066 
- . 0 0 0 8  

0004 
e0013 
e0037 

0070 
-0098 
mol23 
e0157 
-0168 
.0182 
01 75 

a0191 
.0202 
00219 
-0232 
a0250 
m0286 
e0388 
-0515 
e0664 

C R M  

e0031 
.0036 
e0036 
-0031 
.0028 
e0025 
a0025 
a0031 
.0020 
e0014 
- 0 0 1 7  
-0019 
a0014 
a0006 
e0003 
-0004 
.0008 

-e0006 
-0003 
00012 
e0005 

-.0012 
.0002 

-e0007 

C RM 

a0044 
-0038 
e0037 
.0033 
-0036 
e0041 
- 0 0 3 4  
e0025 
.0020 
e0019 
e0015 
000 6 

.0012 
e0017 
e0019 
- 0 0 1 3  
.0018 
e0007 
-0009 
e0009 
e0007 
.0001 

-e0004 
-e0009 

C Y R  

.0001 
-e0004 
-.0001 
-.0001 
-.oooo 
-.0002 
-e0003 
-00004 
- .0002 

.0002 

.oooo 
e0005 
.0002 
. O O O l  

-e0003 
.0002 

-.0000 
-.0001 
- .0000 

.0001 
e0003 
.0002 
-0005 
e0013 

C Y M  

e0003 
e0003 
-0004 
.0005 

0004 
.0002 
-0003 

-.0001 
-.0001 
- .0002 -. 0001 
-e0003 

.oooo - 0004 
-.0001 
- e 0 0 0 5  
-a0003 
-so009 
-a0009 
-e0009 
-.0011 
-e0006 
-.oooe 
-e0003 

C S F  

-.0012 
-.0028 
-.0027 
-.0028 
-e0013 
-.0018 
-00004 
-.0010 
-00017 

e0006 
-a0023 
-00012 
- .0022 
-.0016 
-00020  
-e0005 
- roo22  
- .0020 -. 0020 
- e 0 0 2 8  
-a0011 
-e0019 

.0012 

.0120 

C S F  

-00032 -. 0040 
-e0017 -. 0040 
-00032 
-e0029 
-e0026 -. 0026 -. 0019 
-.0019 
-00021 
-so014 
-.0018 
- .0028 
-e0027 
-00026 

0029 
-00027 
-.0028 
-e0025 
-a0014 
-00015 

.0024 
-0115 
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TABU A2.- Continued 

RUN 105 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.co 
0.00 
0.00 

RUN 106 
8 F T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ALPHA 

-9.85 
-8.98 
-7.89 
-6.85 
-5.89 
- 4 . 8 5  
-3.88 
-2.82 
-1.80 
-.b9 

e 3 1  
1.31 
2.31 
3.31 
4.34 
5.41 
6 -43 
7.40 
8.42 
9.44 
10.47 
12 59 
14.63 
16.70 

ALPHA 

-9 90 
-8.93 
-7.88 
-6.83 
-5.88 
-4.87 
-3.83 
-2.82 
-1.79 
-e76 
025 

1.32 
2;33 
3 . 3 4  
4 . 3 6  
5.38 
6.40 
7.41 
8.46 
9.48 

10.45 
12.50 
14.59 
16.66 

C L  

-.3532 
-.3175 
-e2731 
-.2141 
-e1693 

1298 
-.0998 
-.0410 

0062 
e0447 
.OB02 
-1339 
-1619 

.2360 
m1972 

-2728 
e3072 
e3380 
.3766 

-4623 
-4299 

.5 466 
e6251 
-72 38 

C L  

-.3344 
-a2986 - 2 5 67. -. 2046 
-.la39 
-e1336 
-.0892 
-e0369 
-.0108 
-0412 
-0783 
e1177 
e1551 
1962 

-2323 
-2588 

.3390 
-2997 

3740 
-4044 

e5176 
-6114 
-7005 

-4423 

c o  

.0750 
-0652 

-0447 
-0549 

e0380 
e 0 3 2 4  
e0286 
a0249 
e0223 
-0213 
e0217 
-0219 
-0236 

-0296 
-0265 

- 0 3 3 4  
e0387 
.0450 
-0523 
e0632 
-0752 
1072 

.1445 

.1951 

C O  

e0736 
.Ob32 
-0535 
-0441 
-0392 
e0326 
.0281 
-0245 
.0223 
-0216 
m0215 
.0221 
-0236 
e0262 
e0294 
-0332 
-0383 
.Ob47 
e0521 
e0605 
.0700 
-0981 
-1384 
-1851 

C P M  

-e0134 
-e0086 
-e0046 
.0010 
.0028 
.0047 
.0065 
.0088 
.0102 
-0116 
-0139 
-0155 
-0178 
e0197 
-02 30 
-0244 
02 69 
-0283 
e0305 
0328 
-0338 
. 0422  
-0521 
-0671 

CP M 

-.0121 
-e0058 
-.0014 
.0042 
.0044 
a0070 
,0083 
-0113 
.0120 
-0137 
00146 
e0155 
e0168 
.ole2 
e0197 
e0206 
.02 29 
e0245 
.0280 
a0311 
-0357 

- 0 5 5 8  
e0453 

06 70 

C R M  

.0023 

.0020 
e0013 
,0011 
.0020 
e0025 
,0020 
00016 
e0017 
.0011 
-0014 
0009 
.0012 
-0007 
.0007 
.0008 

-.0002 
.0007 
.0006 
.OOOl 
.0008 

-.0012 
-.0004 
- a 0 0 0 9  

C R M  

,0037 
.0011 
.0020 
-0013 
.0011 
.0007 
,0010 
.0021 
.0007 
.0010 
.0008 
-0005 
-0007 
.0012 
-0014 
.0011 
-0009 
.0008 
moo07 
.0005 
.0001 

-.0012 
-.OOOl 
-a0006 

C Y M  

-.0005 
-e0005 
-e0003 
- e 0 0 0 5  
-.0004 
-a0004 
-.0003 
-.0004 
-.0001 
-.0001 
-e0003 
-.0003 

. 0 0 0 2  
- .0002 - .0000 
e0004 

-e0003 
,0002 
. 0000  

-.0002 
.0002 
.0002 
.0002 
~ 0 0 0 7  

C Y H  

-a0003 
-e0003 
-e0007 
-.0008 
-e0006 

0006 
-e0006 
- . 0 0 0 8  
-e0003 
-e0005 
-.0004 
-.0003 
- e  0003 
-.0004 
.0001 
.0001 

-e0003 
-.0001 
-.oooo 

.oooo 

.0002 

.0002 
- 0 0 0 5  
.0004 

C S F  

.0004 
-a0016 
-.0001 
- e  0003 
-.0011 
-.0011 
.OOlO 
0007 
e0017 
0004 

- e  0003 
-.0016 
.0006 

-e0003 
-.0010 
-.0018 
-.0003 
-.0010 
-.0004 

- 0 0 0 7  
- . 0 0 2 2  -. 0006 
.0040 
-0125 

C S F  

- . 0008  
,0012 
.0021 
.0021 
e0026 
-0037 
e0034 
e0032 
.0048 
e0037 
a0037 
.0040 
-0033 
-0036 
.0022 
-0030 
.0027 
-0023 
e0030 
-0033 
.ooze 
.0024 
- 0 0 5 6  
e0132 
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TABLE A2.- Continued 

RUN 108 
BETA 

5.00 
5.00 
5.00 

5.00 

5.00 
5.00 

5.00 

5.00 

5.00 
5.00 
5 . 0 0  
5.00 
5.00 
5.00 

5.00 

5.00 
5.00 

5.00 

5.00 

5.00 

5.00 

5.00 
5.00 
5.00 

RUN 109 
B E T A  

-5.00 
-5.00 
-5.00 

-5.00 
-5.00 
-5.00 
-5.00 
- 5  00 
-5.00 
-5.00 
-5 e 00 
-5.00 
-5.00 
-5 00 
-5.00 

-5 00 

- 5  00 
-5.00 
-5.00 
-5 00 
-5.00 
-5.00 
-5.00 
-5 00 

ALPHA 

-9.89 
-0  -90 
-7.88 
-6.87 
-5.83 
-4.85 
-3.83 
-2.70 
-1 e71 
-.77 

29 
1.35 
2.45 
3.30 
4.37 
5.42 
6 -49 
7.42 
0 . 4 5  
9.55 
10 44  
12.54 
14.61 
16.54 

ALPHA 

-9.94 
-8.93 
-7.89 
-6.83 
-5.85 
-4.68 
-3.81 
-2.73 
-1 -66  
-.79 

29 
1.29 
2.31 
3.33 
4.41 
5.34 
6-40 
7.45 
8.43 
9.41 

10.45 
12.79 

16.67 
14.59 

CL 

-e3432 
-.3059 
-e2583 
-e2123 
-e1696 
- e  1293 
-.OB81 
-.0425 
- e  0004 
-0344 
e0787 
e1155 
1599 

-1833 
.2220 
-2607 
-2967 
-3331 
.3772 
-4181 
-4503 
,5231 
-6186 
.71CO 

C L  

-e3759 -. 3282 
-.2820 
-e2403 
-el950 
-.1443 
- e  1053 
- . 0 5 6 0  
- e  0 126 
,0243 
e0642 
.1110 
e1435 
e1867 
e2255 
e 2 5 5 8  
e2977 
-3320 
-3 698 
.4081 
.4485 
.5329 
e6144 
-7092 

C D  

e0725 
e0619 
e0515 
-0427 
e0363 
a0307 
.0269 
-0229 
e0204 
e0196 
-0194 
.0200 
.0216 
.0241 
e0272 
-0316 
-0368 
-0427 
e0510 
e0618 
.0713 
-0999 
-1420 
.1892 

C D  

-0832 
-0711 
e0600 
-0505 
e0432 
e0361 
-0314 
e0278 
-0250 
-0238 
e0240 
-0244 

,0276 
e0314 

-0258 

.0346 

.0467 
e 0 4 0 5  

-0542 
-0633 
-0751 
-1079 
e 1441 
-1949 

C P M  

-e0129 
-.0072 
-.0016 

e 0022 
-0037 
-0062 
.0082 
m0096 
e0107 
.0122 
-0136 
01 58 
.ole1 
e0197 
e0219 
e 0 2 3 2  
e 0 2 6 0  

-0309 
-0338 

.02 79 

.0370 

.0597 

.0742 

e 0 4 4 8  

C P M  

-e0173 
-.0111 
-e0046 
-e0025 
,0007 
e0036 
e0052 
-0077 
-0093 
.0104 
.0121 
01 50 

.dl64 
e0167 
-0209 
.0228 
SO254 
-0278 
e0313 
-0341 
.0368 
e0455 

05 70 
.0708 

C RM 

,0159 
,0139 
e0111 
,0091 
.0080 
-0058 
.0048 
e 0032 
e0019 
0009 

-e0013 
-e0025 
-.0041 
-e0049 
-e0078 
-e0079 
-e0096 
-.0108 
-90118 
-e0117 
-.0125 
-e0136 
-e0147 
-.oleo 

C R M  

-.0135 
-.0112 
-e0086 
-.0065 
-e0051 
-e0036 
-e0019 
-.0010 
e0004 
e0015 
e0022 
m0036 
-0051 
e0066 
-0087 
e0096 
e0110 
.0121 
e0136 
e0136 
e0158 
e0156 
e0159 
-0186 

C Y M  

-e0014 
-e0014 
-.0012 
-e0015 
-.0018 
-e0017 
-e0016 
-e0014 
-.0010 
-.0012 
-e0009 
-e0004 

.oooo 
e0001 -. 0002 
e0009 
.0012 
.0011 
e0006 
.0001 

-e0007 
-e0019 
-0004 
e0026 

C Y  M 

-0014 
.0014 
.0010 
.0011 
.0014 
.0022 
e0019 
.0017 
e0016 
-0015 
e0011 
.0008 
.0006 
000 3 
.0001 

-e0003 -. 0008 
-e0006  
-e0004 
-.OOQ8 
-.0006 
-.0011 -. 0009 
-e0027 

C S F  

-e0309 
-e0302 
- e 0 2 8 7  
-e0275 
- . 0 2 4 0  
-e0230 
-.0208 
-e0196 
-e0183 
-.oleo 
-a0176 
-.0179 
-e0192 
-e0196 
-e0187 
-a0198 
-e0213 
-.0220 
-e0206 
-e0190 
-e0168 
-e0126 
-e0065 
-0016 

C S F  

e0290 
a0298 
e0285 
.0283 
.0270 

-0236 
-0224 

a0223 
0206 
.0217 
.0211 
.0206 
.0204  
.0218 
.0217 
-0229 
- 0 2 2 6  
-0228 
e0224 
e0224 
0206 
.0201 
a0191 
-0239 
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TABIB A2.- Continued 

RUN 110 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

RUN 111 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ALPHA 

-9.92 
- 0 . 8 3  
-7.94 
-6.88 
-5.87 
-4.88 
-3  - 8 6  
-2  7 0  
-1 -68  

- 0  7 1  
30  

1.33 
2 - 3 4  
3.28 
4.36 
5.32 
6.38 
7.39 
0.45 
9 . 5 1  

12 .49  
10 .53  

14 .63  
16 .92  

ALPHA 

-9.90 
-0.91 
-7.95 
-6.86 
-5.84 
-4 .83  
-3.72 
-2.74 
-1.76 

-.77 
-.e2 

.20 
1.32 
2.34 
3.49 
4.35 
5 .41  
6.43 
7.39 
0.45 
9.52 

12.55 
14.66 
16 .63  

10 .45  

C L  

- e 3 6 2 6  
- e 3 2 1 6  
- .28B1 
- e 2 3 7 3  -. 1 8  6 2  
- 0 1 4 2 1  
- 0 1 0 3 6  
- e 0 5 4 2  
-e0116 

- 0 3 1 1  
e 0 7 4 3  
0 1 1 4 8  

1 5 0 5  
e 1 9 2 2  
0 2 3 1 0  
- 2 6 7 2  
.3013 
.3389 

3 7 1 9  
- 4 2 3 5  
e 4 5 1 2  
- 5 3 2 3  
e 6 2 0 9  

7 2 0 8  

C L  

3 6 2 9  
- e 3 1 7 1  
- . 2 7 1 6  
- a 2 2 4 5  
- . l e 0 5  
- . 1 4 6 0  
- e 0 9 5 5  
- .0595 
- .0110 

. o z 2 2  
, 0 2 8 0  
e 0 6 8 9  
e 1 1 5 5  

1 6 2 4  
e 1 9 6 4  
e 2 3 4 4  
a 2 7 0 9  

3 0 6 2  

a 3 8 7 6  
- 4 1 9 4  
.4 5 6 2  
.5354 
- 6 3 1 0  
~ 7 2 1 7  

- 3 4  1 7  

c o  

a 0 7 8 6  
0 6 6 8  

e0484 
e 0 4 0 8  
- 0 3 4 7  
-0302 
- 0 2 6 0  
e 0 2 3 6  
- 0 2 2 6  

.0584 

- 0 2 2 7  
e 0 2 3 4  
- 0 2 4 9  
- 0 2 7 6  
0 0 3 1 2  
- 0 3 5 2  
- 0 4 0 4  
- 0 4 6 3  
e 0 5 4 2  
e 0 6 4 9  
e 0 7 5 8  

1 0 5 4  
- 1 4 6 7  
- 2 0 4 1  

C O  

- 0 7 7 6  
0 6 6 5  

- 0 5 6 8  
a 0 4 7 2  
-0400 
e 0 3 4 0  
e 0 2 9 4  

e 0 2 3 4  
-0262 

- 0 2 2 9  
- 0 2 3 4  
- 0 2 3 5  
- 0 2 4 3  
- 0 2 5 8  
- 0 2 9 1  
e 0 3 2 0  
e 0 3 6 4  
e 0 4 1 7  

- 0 5 6 4  
- 0 6 5 0  

0 1 0 6 9  

1 9 8 5  

- 0 4 6 6  

- 0 7 6 8  

- 1 5 0 5  

C P M  

- e 0 1 6 7  
- e 0 1 0 7  
- .0075 
- e 0 0 2 6  

- 0 0 0 7  
- 0 0 2 7  
e0043 

m0084 
0 0 9 3  

- 0 0 9 8  
.0128 

0 1  38  
0 1  58  
0 1  7 9  

e0192 
- 0 2 1 4  
- 0 2 4 4  

- 0 2 9 2  
e0318 
- 0 4 1 8  
e0504 

.0072 

- 0 2 5 3  

- 0 7 0 9  

C P M  

-e0230 
- e 0 1 6 0  
- .0102 
- e 0 0 6 3  
- .0026 
- .0002 

- 0 0 3 5  
- 0 0 5 6  

- 0 0 0 9  
.0060 
-0076'  
- 0 0 9 7  
.0112 
.0128 
- 0 1  45 
- 0 1 6 7  

0 1 9 1  
- 0 2 1 5  
-0238 
e0262 
-0300 
.OC12 
- 0 5 0 8  
- 0 6 9 7  

e0070 

C R M  

a0045 
- 0 0 4 3  
- 0 0 4 0  
- 0 0 3 6  
e 0 0 3 3  
e 0 0 4 6  
a 0 0 3 1  
.0032 
e 0 0 3 4  
e 0 0 3 5  
moo35 
a 0 0 3 2  

0 0 4 0  
- 0 0 3 4  
- 0 0 4 1  
0 0 0 3 1  
.0027 
-0033 
.0036 

.0035 

. 0 0 4 l  
e0032 
e 0 0 2 4  
, 0 0 2 4  

C R M  

e0060 

0 0 6 2  
e 0 0 5 7  

- 0 0 6 0  

.0053 
e0050 
a 0 0 3 1  
moo30 
a 0 0 3 7  
- 0 0 3 5  
. 0 0 6 5  

, 0 0 5 3  
e 0 0 5 9  

e0055 
moo51 

- 0 0 5 7  
-0053 
e 0 0 5 0  
- 0 0 5 2  
- 0 0 5 7  

,0048 

- 0 0 4 9  

- 0 0 4 6  
e 0 0 4 2  

a0032 

C Y M  

.0008 

.0000 

.0008 

. O O l O  

.0011 
- 0 0 0 9  

0 0 0 9  
.0009 
.0009 
.0008 
.0011 
.0008 
.0011 
e 0 0 1 1  
.0011 
. 0008  

0007 
.0008 
.0007 

- .0001 -. 0 0 0 4  
-.0008 
-.0008 

.0004 

C Y M  

.0002 
. O O O l  
.0001 
. O O O l  
.0002 
.0001 
. O O O l  - .oooo 

- . O O O l  
-.OOOl 

. 0 0 1 1  
, 0 0 1 3  
. 0 0 1 0  
- 0 0 1 4  
. 0 0 1 3  
.0012 
.0012 
.0014 
.0012 
.0002 

-.0001 
- e 0 0 0 7  
- e 0 0 0 7  
- . O O l O  
- .0001 

C S F  

-a0024 
- e 0 0 1 9  
-.0010 

0 0 1 4  
- .0013 
- .0018 
.0003 
.0005 

-e0004 
- 0 0 0 3  
.0012 

- e 0 0 0 5  
-.0002 
- e 0 0 1 6  
- e 0 0 1 6  
- e 0 0 1 9  
~0003 

- .0002 -. 0 0 0 6  
0006 

. 0 0 2 0  
e 0 0 1 7  
, 0 0 7 7  
- 0 1 7 3  

C S F  

- .0030 
- .0015 
- .0021 
-.OO22 
- .0015 
- .0012 
- .0001 

0008 
.0002 -. 0 0 0 6  

-e0036 
- e 0 0 3 2  

- e 0 0 3 9  
- .0035 

- .0027 
- .0035 
- e 0 0 3 9  
- .0041 -. 0 0 4 7  
-.0020 
- .0021 
- .0002 
- .0002 

, 0 0 5 7  
.0143 
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TABLE A2.- Continued 

RUN 112 
BE T I  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

RUN 113 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

ALPHA 

-9 e96 
-8.75 
-7.90 
-6.93 
-5.91 
-4.76 
- 3 . 8 0  
-2.73 
-1 082 
-.75 

0 33 
1.31 
2 e42 
3.33 
4.38 
5.39 
6 -44 
7.42 
8.47 
9.54 

10048 
12.53 
14.53 
16.62 

ALPHA 

-9.91 
-8.85 
-7.91 
-6.97 
-5.93 
-4.84 
-3.93 
-2.77 
-1.84 
-.79 

26 
1 e29 
2.30 
3.34 
4.37 
5.43 
6.37 
7.33 
8 . 2 8  
9051 

10.37 
12.47 
14.55 
16063 

C L  

-.3554 -. 3096 
-02732 
-02270 
-.1881 -. 1408 
-.OB64 
-.0453 
-00126 
.0394 
e0797 
e1214 
e1657 
-1958 
02331 
e2769 
306C 

.3437 
e3819 
04161 

e5429 
m6300 
-7160 

-4610 

C L  

-.3746 -. 3241 
-e2852 
-e2371 -. 2 0 8 8  
-e1495 
-e1178 
-e0703 
-.0281 
-0143 
.0608 
.lo20 
.1418 
el869 
.2185 
e2526 
e2830 
-3182 
.3581 
.3995 
-4230 
.5082 

-6930 
e6136 

CO 

-0778 
.0654 
00571 
00479 
e0410 
-0349 
-0303 
a0270 
00251 
e0238 
-0239 
e0253 
e0275 
00298 
e0336 
e0375 
00432 
e0489 
e0574 
0667 
e0788 
1099 

e1509 
1976 

CO 

-0799 
-0670 
-0579 
e0488 
-0429 
a0353 
e0314 
02 70 
e0238 
e0225 
e0227 
-0229 
e0241 
,0269 
00299 
-0339 
-0384 
m0447 
-0513 
062 3 
e0707 
.loo8 
1449 
-1901 

CPM 

-e0238 
- e 0 1 5 8  
-00123 
-e0075 
-e0044 
-e0013 

00024 
-0032 
,0039 
00038 
e0060 
.0081 
e0101 
.0125 
-0145 
-0160 
-0184 
00210 
02 29 
-0283 
e0379 
. 0 2 8 8  
.0668 

,0003 

C P N  

-e0129 -. 0043 
-00004 

.0040 

.0046 
-0097 
0109 
-0126 
e0154 
-0167 
e0190 
.0200 
.0222 
-0242 
e 02 52 
02 72 
.0288 
e0311 
-0329 
e0356 
.0381 
-0471 
.OS97 
.0747 

C RM 

-0076 
.0076 
00070 
0062 
e0065 
e0056 
e0064 
o0070 
e0060 
e0060 
-0073 
-0068 
.0066 
00070 
e0067 
-0069 
-0062 
-0058 
e0065 
e0068 
0073 
-0056 
,0057 
e0051 

C R N  

e0046 
.0044 
-0031 
e0043 
.0033 
e0040 
e0030 
,0039 
0029 
.0036 
e0032 
e0036 
-0033 
e0035 
.0026 
e0033 
e0040 
-0027 
e0028 
e0031 
e0035 
e0037 
~ 0 0 3 8  
.0037 

C Y R  

.0011 

.0010 
e0011 
.0011 
.0012 
.0011 
a0007 
00007 
0004 
e0003 
e0005 
0004 
.0002 
e0005 
a0004 
.0002 
.0002 
.0001 

-00005 
0009 

-e0013 
-a0015 
-e0019 -. 0007 

CYM 

.0012 
0009 
.0011 
.0010 
a0015 
.0011 
.0012 
-0015 
.0012 
e0013 
00015 
-0015 
e0013 
-0014 
.0011 
-0015 
e0015 
.0010 
0007 

e0004 
.oooo 

-e0000 
-e0003 
00012 

C S F  

-e0035 
-00040 
- .0020 
- e 0 0 4 0  
-00027 
-.0021 
-.0022 
-00013 
.0001 
-0004 

-.0008 
.0001 

-.0011 
-00017 
-.0018 
-e0030 
0003 
0009 

-00006 
e 0 0 0 5  
,0007 
00029 
a0074 
-0148 

C S F  

-e0033 
-.0021 
-.0021 
-e0029 
-e0017 

0027 -. 0022 
-e0030 
-e0015 
-.0018 
-.0008 
-e0019 
-.0021 
-e0032 
-.0022 
-.0021 

0044 
-e0017 
-e0019 
-.0002 
-0007 

-00003 
-0067 
-0134 
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TABLE A2.- Continued 

RUN 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00  
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

114 
ALPHA 

-9.98 
-8.99 
-7.97 
-6085 
-5.76 
-4.92 
-3.74 
-2.69 
-1.73 
-.75 
.39 

1.23 
2.39 
3.34 
4 -29 
5.31 
6.44 
7.24 
8.48 
9.65 
10.42 
12.45 

16.62 
16-55 

14.50 

RUN 115 
B E T A  

0.00 
0.00 
0 .00  
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ALPHA 

-9.92 
-8.97 
-7.90 
-6.84 
-5.86 
-4.75 
- 3  76 
-2 71 
-1.80 
-.e3 
-29 

1 e35 
2.34 
3.36 
4.31 
5.35 
6.36 
7.35 
8.41 
9.43 

10.38 
12:49 

16.60 
14.45 

C L  

-.3755 
-e3346 
-e2912 
-e2378 
-01943 
-01596 

1048 
-.0594 
-e0286 
-0225 

~ 0 9 4 1  
1427 
1760 

02061 
-2425 
02871 
e3178 
.3606 
-4085 

-5166 

-0663 

-4382 

e6096 
7047 
,7095 

C L  

-e3831 
-.3357 
-.2994 
-.2508 
-a2031 

1586 
-all68 
-e0724 
-e0317 
a0071 
e0460 
08 53 
e1298 
01649 
e2149 
-2506 
-2765 
03198 
-3511 
.3955 
e4241 
5098 

e6036 
-6954 

C D  

e0807 
e0689 
e0585 
-0477 
e0405 
-0357 
00295 
e0261 
00237 
.0218 
-0219 
-0223 
0240 
e0264 
00290 
e0333 
e0385 
e0434 
-0528 
06 36 
0726 
-1024 
a1435 
1932 

-1925 

C D  

-0817 

e0594 
.0499 

-0353 
- 0 3 0 8  
e0272 
-0248 
e0231 
00227 
e0232 

-0271 

e 0 3 3 4  
-0381 
00440 
e0516 
-0610 
-0710 
1014 
1419 
,1910 

-0698 

-0423 

-0244 

-0296 

CPB 

-.0108 
-.0046 
-0005 
-0056 
.0081 
e0109 
e0131 
-0154 
e0165 
01 6 4  
e0193 
00212 
a0227 
.0255 
00259 
-0278 
-0304 
e0323 
a0333 
,0370 
-0404 
e0493 
a0606 
.0770 
- 0 7 8 2  

CPB 

-e0084 -. 0006 
00 45 
.0081 
-0116 
-0145 
-0167 
e0187 
e0209 
a0223 
mot25 
-0245 
02 75 
.0280 
e0314 
-0317 
00333 
-0372 
e0371 
e 0 4 0 2  
e0431 
00524 
-0645 
.0820 

C R B  

e0046 
-0051 
-0042 
-0039 
e 0 0 3 0  
e0042 
-0039 
e0035 
-0040 
-0047 
e0044 
-0039 
.0044 
-0040 
e 0 0 3 7  
- 0 0 4 0  
e0038 
e0033 
-0039 
e0047 
e0039 
e0044 
e0045 
-0044 
.0043 

C R M  

e0076 
e0079 
-0068 
-0067 
.0069 
-0066 
e0065 
0066 

-0071 
.0074 
e0072 
e0066 
e0069 
-0064 
-0063 
.OO61 

.0074 

-0068 

-0067 

e0058 

e0064 
-0058 
e0070 
.0064 

C Y B  

-0013 
.0010 
.0011 
.0011 
-0014 
.OOlO 
e0013 
.0011 
e0015 
-0014 
e0015 
.0018 
001 7 
e0015 
e0017 
e0015 
00013 
-0014 
e0013 
e0005 

-a0003 
-e0003 
.0001 
a0016 
.0021 

C Y B  

0026 
a0024 
e0024 
-0025 
-0025 
-0025 
0026 
e0027 
.0027 
e0026 
e0030 
00032 
-0032 
-0031 
e0025 
e0027 
.ooze 
e0025 
00022 
-0015 
.0008 
e0005 

0008 
e0023 

C S F  

-e0015 
-.0020 
-moo24 -. 0028 -. 0022 
-a0023 
-e0023 
-a0014 
-00013 
-e0019 
-.0018 
-a0017 
- e  0026 
-00026 
-00028 
-a0023 
-e0015 
-e0026 
-.OOlO 
-e0004 
-0005 
e0005 
e0074 
,0136 
00144 

C S F  

-e0051 
-e0051 

0045 
-e0050 
-00052 -. 0030 
- .0047 
-e0039 
-e0043 
-e0052 
-e0042 
- . 0038  
-e0052 
- e 0 0 4 7  
-e0052 
-00055 
-e0059 -. 0066 
-00047 
-.0040 
-.0017 
00000 
e0059 
00123 
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TABLE A2.- Continued 

RUN 116 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

RUN 117 
B E T A  

5 .02  

5.02 

5 . 0 2  
5.02 
5.02 
5.02 
5.02 
5.02 

5 . 0 2  

5.02 

5.02 
5 . 0 2  
5.02 
5.02 

5.02 
5.01 

5 -02 

5.01 
5.01 
5.00 
5.00 
5.00 
5.00  
5.00 

A L P H A  

-10.00 
-8.92 
-7.81 
-6.93 
-5.74 
-4.75 
-3.79 
-2 - 8 8  
-1 ~ 7 9  

-.a1 
- 2 9  

1 e29 
2.26 
3.28 
4.34 
5.39 
6.30 
7.37 
8.37 
9.55 

10.45 
12.48 

16.77 
14.61 

A L P H A  

-9.90 
-8.92 
-7.90 
-6.84 
-5.82 
-4.86 
-3.78 
-2.80 
-1.81 

-.75 
23 

1 e40 
2.29 
3 . 4 2  
4.43 
5.33 
6.29 
7.44 
8.37 
9.42 

10.36 
12.44 
14.49 
16.59 

C L  C D  CPfl  

-.3758 
-e3216 
-e2862 
-e2456 -. 1 9 0 3  
-e1428 
-e1027 
-.0711 
-.0212 

- 0 2 5 6  
- 0 7 7 9  
- 1 0 3 1  
e1400 
. l e 5 0  
- 2 2 3 0  
e2603 
- 2 9 0 7  
,3287 

m4151 
,4404 
-5392 
- 6 3 0 3  

,3662 

-7109 

C L  

3561 
-e3163 
-e2768 
-e2309 
-.1743 
-.1435 
-e0942 
-.0570 
-.0220 

-0322 
.0630 
a1160 
- 1 4 2 1  
e1885 
. 2 2 2 2  
-2525 
-2836 
- 3 3 2 1  
- 3 6 1 1  
-4147 
.4493 
. 5303  
a6301 
. i 2 4 7  

.0808 

.0676 
e0574 
e0495 

0407 
e0342 
- 0 3 0 1  
a0272 
e0236 
- 0 2 2 3  
0 0 2 1 9  
. 0 2 2 8  
e0242 
e0267 
- 0 3 0 0  
- 0 3 4 3  
-0388 
- 0 4 5 4  
e0533 
e0647 
-0744 
01083 
ml.508 
- 1 9 8 3  

C O  

-0772 
0666 

-0562 
e0471 
-0395 
.0346 
a 0 2 9 2  
e0260 
a 0 2 3 4  
02 16 

- 0 2 1 3  
e 0 2 2 3  
00236 
0 0 2 6 1  
,0294 
e0334 
,0378 
e0457 

0529 
e0646 
-0765 
e1070 

150% 
.2021 

-a0019 
- 0 0 5 4  
00 76 

.0102 
- 0 1 2 5  
-0149 
01  6 9  

.0168 

.0180 
a0186 
-0199 
.0202 
.0222 
e0238 
.02S5 
.0281 
e0293 
0304 

.0322 
- 0 3 4 4  
~ 0 3 6 5  
e0440 
e 0 5 2 8  
-0649 

C Q M  

-.0020 
0026 

e0053 
e0084 
.0096 
9 0 1  07 

01 1 6  
e0131 
mol32 
-0160 
.0165 
~ 0 1 7 5  
e0187 
-0214 
. 0 2 2 0  
e 0 2 3 4  
~ 0 2 7 1  
-0289 
-0294 
-0341 
-0381 
.0474 
-0576 
-0687  

C R f l  

-0027 
e0025 
~ 0 0 1 8  
e0017 
.0024 
e0016 
.0012 
a0018 
e0013 
e0007 
e0014 
.0008 
.0012 
e0009 
e0007 
. O O l t  
.0012 
e0014 
e 0 0 1 5  
e 0 0 3 0  
,0011 
moo24 
moo15 
0006 

CRM 

-0148 
e0126 
.0111 
-0089 
- 0 0 6 9  
-0059 
a0036 
e0032 
.0024 
.0001 

-e0004 
-e0027 
-e0046 
-e0061 
-e0070 
-.0077 
-woo84 
-a0096 
-e0109 
-.0120 
-e0126 
-e0126 
-e0138 
- . i l l 7 2  

C Y f l  

.0001 
e 0 0 0 3  
.0001 
S 0001 
-0003 
e 0 0 0 3  
.0002 
.0001 

0003 -. 0000 
0004 

e 0 0 0 5  
.0005 
e 0 0 0 5  
.0001 

-.0001 
- .0002 

.0003 

.oooo 
- e 0 0 0 7  
-e0015 
-e0015 
-a0009 

.0002 

C Y M  

- 0 0 3 2  
,0033 

.0032 

.0031 

a 0 0 3 2  

-0026 
-0029 
-0031 
e0034 
e0037 
-0038 
- 0 0 4 2  
e 0 0 4 3  
e0047 
- 0 0 4 5  
e0042 
-0045 
0044 

e0035 
e0031 
- 0 0 2 8  
.0020 
moo39 
-00 76 

CSF 

-. 0005 
-.0014 
-moo16 
- e 0 0 1 3  
-.0008 -.0018 

.oooo 
-.0001 
-.0011 
.OOlO 

-.0010 
-.0001 
-.0009 
-e0017 
- e  0006 
-.0001 
-.0004 

-0005 
-e0006 

.0008 
e 0 0 2 6  
-0013 
.0096 
.0162 

C S F  

- e 0 3 5 3  
-.0348 
-e0335 
- . O i l 1 8  
-.0300 
-e0262 
-e0262 -. 0246 
-e0248 
-a0229 
-e0233 
-e0231 

- e 0 2 4 6  
-a0245 
- . 0 2 4 0  
- e 0 2 5 2  
-e0262 
- e 0 2 2 5  
-e0209 
-e0193 
-e0103 
- e  0050 

0056 

- . 0 2 3 0  
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TABLE A2.- Continued 

R U N  118 
B E T A  

-5.10 
-5 10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5 10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 

ALPHA 

-10.00 
-8.99 
-7.80 
-6.80 
-5.77 
-4.79 
- 3  -68 
-2.68 
-.71 
e19 

1.37 
2.30 
3.30 
4.39 
5.48 
6.46 
7.37 
9.40 
10.53 
12.51 
14.47 
16.53 

R U N  
B E T A  

0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0 .00  
0 . 0 0  
0.00 
0 .00  
0.00 
0.00 
0 .00  
0 . 0 0  
0.00 
0.00 
0.00 
0 . 0 0  
0 .00  
0 . 0 0  

11 9 
ALPHA 

-9.87 
-8.93 
-7.90 
-6.89 
-5.72 
-4.73 
-3.78 
-2 71 
-1 -68 

68 
30 

1.42 
2.38 
3.38 
4 e 4 0  
5.35 
6.42 
7.37 
8 -46 
9.55 
10.52 
12.61 
14.57 
16.69 

C L  

-e3771 
-.3182 
-.2802 
-a2260 
-.1926 
-e1394 
-e0961 
-e0542 
.0239 

-1107 
00659 

-1405 
-1830 
.2222 
02562 
3009 
e3271 
e4039 
-4501 
.5308 
-6151 
e7069 

C L  

-.2817 
-.2389 
-e1912 
-01440 
-.lo10 
-e0569 
-e0071 
.0424 
.0811 
-1070 
,1512 
1935 

.2294 
-2712 
3001 
.3334 
.3753 
-4098 
.4457 
m4911 
05196 
a6017 
-6941 
.7764 

CO CPM C RM 

e0806 
a0672 
-0565 
m0462 
m0400 
a0330 
-0283 
-0252 
-0217 
-0214 
.0220 
-0234 
e0259 
-0295 
-0338 
~ 0 3 9 1  
-0446 
e0618 
.0754 
-1055 

-1940 
-1442 

c o  

-0691 

e0514 
e0436 

.Ob05 

-0375 
-0333 
0298 
-0275 
-0268 
-0272 
-0283 
-0301 
.0326 
-0365 
e0406 
-0459 

.0585 
-0686 
.0800 
e0919 
a1258 
1687 

e0524 

-2195 

- e 0 0 5 6  
.0013 
.0038 
e0044 
.0072 
-0090 
.0102 
e0114 
00132 
e0149 
01 61 
.ole8 
e0193 
.0218 
02 39 
e0266 
e0287 
-0352 
a0373 
00419 . OS08 
0616 

CPM 

-e0362 
-.0309 
-e0256 
-00209 
-.0178 
-e0161 
-a0137 
-.0122 
-e0113 
-.a096 
-00074 
-e0054 
-.0038 
-e0006 

.0002 

.0021 
00 4 4  
.0068 
.OO 79 
00119 
e0151 
e0259 
-0369 
.0548 

-e0124 
-.0093 -. 0079 
-e0049 
-.0050 -. 0025 
-.0020 
- .0004 
00015 
.0025 
e0050 
a 0 0 5 4  
-0071 
.0089 
-0103 
.0121 
.0128 
a0148 
-0160 
e0162 
-0174 
e0179 

C RN 

e0023 
.0017 
.0012 
e0017 
-0006 
,0013 
.0013 
.0020 
-0015 
,0017 
.0011 
.0010 
.0005 
. 0 0 0 8  
.0008 
.0008 
e0005 
-0009 
.0013 
.0011 
e0007 

-.0001 
-0004 
.0003 

c y n  

-e0031 
-.0031 
-00036 
-e0034 
- e 0 0 2 6  
-e0027 
-a0029 
- e 0 0 2 6  
-00032 
-e0035 
-e0034 
- . 0 0 3 8  
-e0036 
-e0040 
-e0046 
-e0044 
-e0046 
-a0046 
-.0046 
- . 0 0 4 2  
- e 0 0 3 8  
-e0032  

CYM 

.0005 

. 0 0 0 2  
-.0001 
.0001 
-0004 
.0002 
-0003 
.0001 
.0002 
-0003 
.oooo 
0006 
.0004 
.0001 
~ 0 0 0 6  
e 0 0 0 4  
-0004 
-0007 

-.0001 
-e0013 
-.0011 
-.0011 
-e0014 
.0001 

C S F  

e0361 
-0345 
-0350 
e 0 3 3 8  
-0312 
e0278 
-0277 
-0253 
00241 
e0244 
e0233 
-0244 
e0233 
00239 
e0248 
.0221 
e0230 
-0225 
.0211 
.0188 
-0167 
m0230 

C S F  

-.0021 
-.0003 
-.OOl8 -. 0007 
-e0009 
-e0015 
-e0013 
- 0  0009 -. 0012 

.0002 
-0004 
.0004 
.0002 
- 0 0 0 7  
.0007 
e0006 
.oooo 
e0004 
0009 

.oooe 
e0039 
-0035 
-0003 
-0185 
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RUN 120 
BE T I  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

RUN 121 
BETA 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ALPHA 

-9.86 
-8.79 
-7 69 
-6 a74 
-5.77 
-4.69 
-3.62 
-2.61 
-1.53 
-.59 
.49 

1 e46 
2.36 
3.34 
4.47 
5.61 
6.60 
7.47 
8 -46 
9.67 

10.56 
12.59 
14-70 
16.69 

ALPHA 

-9.80 
- 8 . 7 4  
-7.69 
-6.62 
-5.67 
-4.63 
-3.57 
-2.50 
-1 -60 
-.57 
.44 

1.46 
2.42 
3.55 
4.59 
5.57 
6.64 
7.59 
8 - 4 2  
9.61 

12.62 
10.63 

14.79 
16.63 

CL 

-e1164 
-a0691 
-so116 
-0232 
e0632 
e1186 
e1599 
a1964 
2486 

e2786 
.3136 
e3547 
3801 
-4113 
e4480 
,4957 
e 5 2 7 0  
-5621 
e5966 
-6426 
-6634 
.7331 
m8064 
-8961 

CL 

-e0463 
-.0010 

- 0 5 8 4  
-0968 
-1422 
-1792 
e 2 2 8 4  
-2694 
-2948 
-3342 
-3692 
- 4 0 3 8  
, 4 3 4 8  
e4731 
e5165 
5605 
.5933 
-6231 
-6525 
-6876 
e7067 
.7774 
-8656 
e9210 

APPENDIX 

TABLE A2.- Continued 

c o  
0686 

a0612 
e 0 5 4 5  
-0509 

e0459 
.0453 

e 0 4 8 0  
SO507 

e0580 
e0629 
e0682 
e0756 

-0481 

-0462 

. 0 5 4 4  

-0844 
e0926 . 1020 
e1132 
-1295 
el424 
.le00 
a2249 
.2828 

C D  

.0821 
-0760 
.0701 
e0674 
e0649 
-0653 
-0657 

m0704 
e 0 7 3 4  
a0776 
e0828 
a0879 
.0942 
01016 
el103 
1214 

-1315 
1425 

e1576 
e1713 
-2115 
a2649 

.0675 

.3098 

CPM 

-.0776 -. 0736 
-e0688 
-a0662 
-e0639 
-e0605 
-e0587 
- . O S 8 1  
-e0551 
-a0540 
-e0507 
-e0473 
-.0462 
- e 0 4 4 2  
-e0422 
-.0408 
-e0386 
-e0374 
-a0330 
-e0272 
- e 0 2 1 4  
-.0083 
m0044 
.0252 

CPM 

-e0958 
-.0916 
-e0868 
-a0841 -. 0004  
-e0783 
-.0762 
-.0738 
- .0720 
-e0690 
-e0652 
-e0619 
-e0595 
-e0576 
- e 0 5 5 2  
-.0532 
-e0533 
-.0510 
- . 0 4 9 3  
- a 0 4 1 5  
- e 0 3 4 3  
-a0173 -. 0000 
-0192 

CRf l  

.0012 
001 5 

.0007 
0009 

.oooo 
e0006 
-0016 
-0013 

- .0002 
-.0004 
.0004 
.0001 

- . 0004  
-e0004 

.ooo 1 
-a0004 
-a0004 
.0010 
e0004 

-e0004 
-.0012 
-.0007 
-e0007 
- .0008 

C R M  

.0011 

.0010 
-0006 
0006 
0009 
.0011 
-0003 
.0003 
-0004 

- .0002 
-.0002 
- e 0 0 0 1  
-.0001 

.0005 
-0006 
.0008 
0 0008 
-0006 
.0003 

-a0005 
*0010 

-.0001 -. 0006 
-.0001 

C Y  M 

-0005 
.0002 
e 0 0 0 5  
0005 

.0004 
e0006 
.0002 
e 0 0 0 5  
.0002 
- 0 0 0 5  
0009 
~ 0 0 0 9  

-0007 
-0006 
e0003 

-.0000 
- a  0004  
-e0009 
-.0012 
-e0023 
-.0014 
-.0014 
-.0011 

.0006 

C Y f l  

- 0 0 0 4  
.0002 
e0004 
.0005 

e 0 0 0 4  
0004 

a0009 
0009 
e0009 
m0007 
e 0 0 0 4  
e0006 
0003 

- .0003 
-a0003 
-.0011 
-.0011 
-e0013 -. 0020 
-e0013 
-e0029 
-.0021 

.0005 

.0005 

C S F  

-.OO28 
0029 

-e0016 
-e0030 
-e0017 
-.0022 
- .0020 
-.0012 
- e 0 0 2 4  
- e 0 0 2 5  
-e0030 

0039 
-e0024 
- e 0 0 2 5  
-e0016 
-.0016 

.0002 -. 0026 
-e0004 
-moo14 

0034 
0028 

.0070 
a0195 

C S F  

- . O O 2 8  
-e0016 
-e0037 
-.0018 
-e0025 

0031 
- . 0 0 2 8  
- .0027 -. 0021 
- e 0 0 2 4  -. 0025 
-e0023 
-.0013 
-e0024 
- e 0 0 4 1  
-a0037 
-e0029 
-e0017 
- .0008 -. 0020 
,0012 
.0021 
0135 
.0210 
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TABLE A2.- Continued 

RUN 122 
BE TI 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

R U N  123 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 

A L  P H I  

-9.84 
-8.83 
-7.74 
-6.77 
-5.81 
-4.69 
-3.77 
-2.62 
-1.61 
-e65 
.35 

1 029 
2.41 
3.45 
4.36 
5.53 
6.50 
7.44 
8.55 
9.53 

10.59 
12.58 
14.56 
16.68 

A L P H A  

-9.77 
-8.83 
-7.76 
-6.71 
-5.85 
-4.73 
-3.67 
-2.67 
-1.76 
-e72 

e 4 2  
1.45 
2.43 
3.37 
4.35 
5 . 4 2  
6.47 
7.51 

9.51 
10.50 
12.60 
14.62 
16-64 

8.62 

C L  

-01982 
1422 

-el069 
-e0560 
-.0162 
-0362 
,0752 

-1734 
e2126 

-2824 
- 3 2 4 2  
.3589 
3904 

.4395 
-4708 
a5103 
- 5 4 5 2  
5 766 
-6231 

-1273 

.2511 

-6909 
7664 
-8582 

C L  

-e2156 
-.I640 
-.1160 
-00750 
-e0303 
e0248 
a0660 
.1150 
-1521 
1975 

e 2 4 5 2  
a2745 
m3113 
.3382 
.3789 
-4193 
-4563 
.4984 
5356 

e5703 
-5964 
-6809 
-7641 
.a579 

C D  C P M  

e0671 
e0569 
e0510 
e0443 
.0408 
e0370 
-0354 
-0346 
e0352 
0368 
e0391 
a0425 
0468 
-0517 
e0576 
-0651 
00726 
. 0 8 2 2  
e0932 
-1051 
.1214 
-1570 
.zoo 1 
e2569 

C D  

a0704 
.Ob07 
.0528 

- 0 4 2 5  
-0469 

-0384 
-0361 

e0355 
-0370 
-0394 
m0432 

. 0 3 5 4  

-0466 
.0511 

-0634 
e0566 

-0722 
-0815 

e 1042 
1172 
-1560 
,2019 
e2575 

-0929 

-e0607 
-.0547 
em0518 
-e0475 
-.0455 
-00423 
-a0407 
-.0387 
-e0381 
-e0354 
- . 0 3 2 9  
-e0310 
- . 0 2 8 5  
-e0267 
-e0254 
-e0229 
-00219 
-.0201 
-e0172 
-e0140 
-.0036 
.0044 
-0187 
.0377 

C P M  

-.0377 
- e 0 3 2 4  
-.0311 

-.0279 
- . o z e z  

-a0247 
-e0240 
-a0232 
-e0226 
-a0224 
- . O Z O t  
-e0189 
-e0168 
-.0154 
-00146 
-.0126 
-mol15 
-.0101 
-.0067 
-00039 
- 0 0 0 0 6  
.OlOQ 
-0223 
.0368 

C R M  

-0017 
.0017 
001 5 
.0010 
.0007 
00009 
,0011 
~ 0 0 0 6  
e 0 0 0 4  
a0007 
.0002 
.0002 
e0005 
e0007 
0005 
.0011 
.0008 
.0002 
-0005 

-a0005 
.0008 
.oooo 
.OOlO 
e0014 

CRM 

e0009 
.0015 
.0011 
.0008 
.0010 
e0014 
,0012 
.oooe 
-0006 
.0005 
.0002 
e0004 
e0004 
e 0 0 0 5  
.oooo 
.0002 

-.0001 
moo06 
.0007 

-.0000 
-.0010 
-e0009 
moo06 
-0004 

C Y M  

0005 -. 0000 
,0001 

-.oooo 
.0003 
00004 
e 0 0 0 3  
.0002 
.0002 
0004 
0003 
0007 

- 0 0 0 5  
-0007 
.0008 
.0007 
e0004 

-e0005 
-e0009 
-.0012 
-.0017 
-.0014 
-e0017 
-e0007 

C Y M  

-.0004 -. 0002 
-.0001 

.oooo -. 0003 
- .0004 
-.0001 
-.0003 
-e0003 

.oooo 
-0003 
0006 

.0002 

.0002 

.OOOl 

.0002 
-e0003 -. 0009 
-.0014 
-00017 

0024  
-a0015 
-e0015 
.0001 

C S F  

0025 
- . o o z e  
-00019 
-e0023 -. 0026 
-e0019 
-.0012 

0007 
-.0002 . 
-.0018 
-00017 -. 0006 
- .0020 
-moo19 
-e0029 
- e 0 0 2 4  
- 0 0 0 2 4  
-.OOlB 
e0014 
.0002 
,0023 
-0023 
0099 
a0177 

CSF 

-. 0027 
-.0009 
-.0011 
-.0011 

-0003 -. 0000 
- . 0002  
-e0004 

.0008 
- .0008 
-e0019 
-e0019 
-e0014 
-00004 -. 0007 
-.0018 
.0001 
.0004 
.OOlO 
0009 

-0026  
00039 
e0114 
-0193 
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TABLE: A2.- Continued 

RUN 124 
B E T A  

0.00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

RUN 125 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 

ALPHA 

-9.67 
-8.84 
-7.87 
-6 -86 
-5.81 
-4.68 
-3.63 
-2.70 
-1.56 
-.58 
.42 

1.45 
2.32 
3.44 
4.49 
5.49 
6.52 
7.47 
8 . 5 9  
9.46 
10.48 
12.55 
14.61 
16.73 

A 1  PHA 

-9.91 
-8 e91 
-7.88 
-6.86 
-5.75 
-4.77 
-3.63 
-2.71 
-1.70 
-e72 
-40 

1.39 
2.37 
3.75 
4.48 
5 . 4 8  
6.42 
7.41 
8.53 
9.52 
10.51 
12.47 
14.61 
16.58 

C L  

-e1738 
-.1357 
-a0910 
-e0571 
-0009 
.0563 
- 0 8 5 2  
-1300 
-1773 
e2223 
.2565 
e2950 
e3297 
-3606 
3960 

.4384 
-4727 
a5098 
-5480 
-5806 
-6185 
.7002 
.7853 
.E812 

C L  

-e2446 
-.ZOO9 
-.1478 
-e0989 
-a0619 
-e0099 
e0373 
. O B 2 8  
-1237 
-1661 
-2119 
-2395 
.2812 
.3251 
.3574 
-3976 
-4314 
e4701 
.5062 
-5427 
.5853 
.6408 
-7372 
e8272 

C D  

-0638 
e0567 
e0498 
-0451 
-0400 
-0364 
e0357 
-0349 
e0363 
-0383 
e0408 
m0439 
e0481 
a0541 
e0598 
-0671 
e0757 
e0850 
-0969 
01081 
1232 
1620 
.2100 
-2691 

C O  

00806 
e0713 
e0617 
-0545 
e0497 
-0451 
~ 0 4 1 5  
e0404 
a0405 
.0410 
-0433 
e0460 
-0489 
e0554 
-0592 
e0654 
072 1 

00810 
e0916 
1032 

e1182 
-1497 
1978 

e2500 

C P M  

-.0576 
-e0553 
-e0527 
-e0510 
-e0691 
-.0475 
- a 0 4 6 4  
-.0460 
-e0446 
-e0436 
-.0419 
-.0394 
-.0370 
-a0363 
-e0352 
-e0336 
-e0331 
-e0311 
- .0285 
-00250 
-e0199 
-.0112 
-0003 
e0147 

CPM 

-e0019 
e0005 
.0032 
e0047 
e 0 0 5 4  
a0071 
-0078 
.0085 
00090 
009 5 
.0120 
.0122 
e0133 
e0154 
e0161 
-0167 
e0184 
mol90 
.0222 
~ 0 2 6 2  
e0335 
e0391 
-0533 
e0657 

C RM 

,0014 
,0019 
.0020 
,0012 
.0014 
-0024 
-0009 
.0011 
0007 
-0006 
.0003 
-0003 

- .0002 
~ 0 0 0 5  
.0001 
.0005 
-0003 
.0004 
a0009 

-.0002 
.0002 

-.0005 
.0012 
.0005 

C R M  

-0014 
.0012 
e0015 
0016 
.0004 
e0007 
.OOll 
e0013 
.0008 
e0009 
.000t 
.0002 
e0006 

-.oooo 
. 0 0 0 2  

-e0004 
-e0007 

.0008 

.0009 

.0002 

.0001 
-e0003 
-0007 
e0005 

C Y M  

.0001 
,0001 
.0001 
.oooo 

-.oooo 
e0004 
.0002 
.0000 

- . 0 0 0 2  
-0003 
.0002 
.0004 
.0002 
e0004 
.0004 
e0003 
.0002 

-00009 
-e0013 
-e0015 
-e0016 
-e0017 
-e0013 
-0009 

C Y M  

-moo06 
- . 0 0 0 5  
-.0001 
-.0004 
-e0003 
-e0004 
- e 0 0 0 5  
-a0005 
-.0010 
-.0002 
-.0001 
-.0002 
-.OOOl 
- e 0 0 0 3  
- 0  0004 
-e0003 
-moo09 
-.0010 
-e0015 
-e0019 
- e  0027 
-.0020 
-e0019 
-0014 

C S F  

-*0014 
-.0021 
-00011 -. 0006 
-.oooo 
-e0013 
-WOO03 
-.0012 
.OOOl 

-e0019 
.0001 

-e0017 
-.0023 
-.0022 
-.0012 
- .0040 
-e0024 

- 0 0 0 4  
.0002 
0009 

-.0011 
e0024 
0092 
.0180 

C S F  

-e0017 
-.0009 
-.0019 
-.0010 
-e0007 
- .0008 
.0001 

-.0004 
-.0001 
-.0024 
-e0017 
-.0021. 
-.0018 
-.0011 
-.0022 
-e0006 
.OOOl 

-.0013 
-.0002 
e0004 
.0018 
0031 
a0116 
e0167 
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TABLE A2.- Continued 

RUN 126 
BE T I  

0.00 
0 .00  
0.00 
0 .00  
0 .00  
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0 .00  
0 .00  
0 .00  
0.00 
0.00 
0 . 0 0  
0 .00  
0 .00  
0 . 0 0  
0 .00  

RUN 127 
BETA 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0.00 
0.00 
0 . 0 0  
0 .00  
0 .00  
0 .00  
0.00 
0 . 0 0  
0.00 
0 .00  
0 .00  
0.00 
0.00 
0 .00  
0 .00  
0 .00  
0.00 
0.00 

ALPHA 

-9.86 
- 8 . 8 4  
-7.78 
-6.79 
-5.89 
-4 69 
-3.77 
-2 70 
-1 6 4  
-e67 
.34 

1.27 
2.39 
3.28 
4.54 
5.39 
6.41 
7.45 
8.51 
9.46 
10.58 
12-52 
14.64 
16.68 

ALPHA 

-9.72 
-8.79 
-7.72 
-6 84 
-5 70 
-4 e62 
-3.66 
-2.65 
-1.67 
-e69 

42 
1.48 
2 e44 
3.37 
5.52 
6.72 
7.61 
8.50 
9.66 

10.58 
12.67 
14.56 
16-60 

C L  

-.2643 
-.212O 
-e1601 
-el225 
-.0821 
-.0244 
-0085 
-0537 
-1066 
-1408 
-1911 
.2059 
-2632 
.2821 
e3341 
3 625 

.4367 
-4811 
5099 

.5487 

.6154 
-7092 
.78 53 

-4015 

C L  

-.1233 
-e0753 
-a0229 
.0207 

-1150 
- 0 6 4 3  

e1470 
-1803 

-2554 
3007 
.3384 
-3751 
.4046 
.4778 
e5223 
-5560 
e5909 
e6156 
e6446 
87060 
-7630 
e8419 

-2277 

CD 

e0960 
-0852 
e0761 
e0695 
e0645 
.0582 
-0559 
-0540 
-0528 
e0541 
-0545 
.0569 
e0595 

e 0 6 8 6  
-0631 

.0734 

.0799 
-0875 
.0980 
,1080 
.1220 
.1536 
-1981 
e2472 

c o  

.1120 
a1047 
.0981 
-0931 

-0878 
e0901 

-0874 
.0877 
.0885 
-0906 
e0940 
-0969 
e1015 
.lo60 
-1207 

-1385 
1306 

-1494 
-1633 

-2119 
a2477 
-2987 

.1757 

CPfl CRfl  

-0231 
-0263 
.0298 
-0328 
-0337 
-0358 
e0355 
-0362 
e0373 
e0381 
,0402 
0407 
-0423 
0432 
e0442 
.04 38 
.0457 

-0491 
e0471 

-0519 
05 77 
.0680 
.0810 
-0887 

C P f l  

-.0100 
-.0064 -. 0036 
-moo03 
.0012 
- 0 0 3 6  
-0039 
-0061 
.OO 89 
.Ol01 
e0130 
e0155 
-0175 
.oleo 
e0189 
-0192 

e0230 
-0287 

-0206 

.0392 
- 0 5 4 4  
e0670 
-0826 

a0013 
e0014 
.0010 
-0009 
.0006 
.OOll 
.0008 
e0006 
.0011 

-e0003 
.0011 

-e0003 
0004 

.oooo 
- e  0006 
-.0001 
-e0009 
.0001 
.0011 
e 0 0 0 4  
.0008 

-.0009 
-so009 
.0001 

C R f l  

.0011 

.0010 

.0002 
e0003 
.0006 
.0009 
-0009 
.0002 

-.0001 
-e0004 
-a0009 
-e0005 
- .0006 
.0001 

-.0001 
- .0003 
e0006 

-a0009 
- . 0 0 0 4  
.0005 

-.0002 
-.0020 
- . 0 0 0 8  

C Y f l  

-e0003 
- e  0006 
-e0007 
- e 0 0 0 3  -. 0006 
- .0004 

-. 0006 
- e 0 0 0 3  

- .0006 - 0004  
,0003 

- e 0 0 0 3  
.0001 

- .0002 
-.0002 
-.0001 

.oooo 
-.0001 
- . 0005  
-.0012 
-.0009 
-.0013 

- a 0 0 0 5  
- 8 0 0 0 8  

C Y f l  

- . 0002  
-e0006 
- . 0006  
- a 0 0 0 6  
-.0005 

0009 
- e 0 0 0 4  
-e0004 
-.a003 

0001 
-.0001 
-0005 

-.0001 
-.0002 
-e0005 
-.0010 
-e0016 
-e0023 
-.0022 
-.002* 
-.0021 
-.0012 
- e 0 0 0 4  

C S F  

-.0010 -. 0007 
0007 

- .0000 
-.0009 
-e0006 
e0005 
-0014 

-00005 
,0010 

-.0027 
- .0008 
-.0029 
- e 0 0 0 2  

e 0 0 0 3  
-a0005 
-e0019 
-.0010 -. 0001 

0026 . 000 1 
.0013 
,0048 
-0153 

C S F  

-.0022 
-.0021 
-.0011 
-.0022 
- .0020 -. 0001 -. 0002 
.0004 

-.0018 
-.0018 -. 0020 
-a0033 
-.0028 
-.0024 
-e0007 -. 0012 

.0000 
e0016 
.0008 
.ooze 
0030 

- 0 0 5 6  
e0162 
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RUN 128 
B E  T I  

0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 

R U N  
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0 .00  
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 

A L  P H I  

-9 . 77 
-8.74 
-7.75 
-6.67 
-5.70 
-4.70 
-3.73 
-2.65 
-1 062 
-.58 

46 
1.50 
2.53 
3.47 
4.46 
5.55 
6.54 
7.56 
8.58 
9.63 
10.65 
12.67 
14.76 
16.74 

129 
ALPHA 

-9.79 
-8.84 
-7.80 
-6 72 
-5.63 
-4.64 
-3.61 
-2.61 
-1 e60 
-e52 
e42 

1.64 
2061 
3.51 
4.43 
5048 
6054 
7.69 
8.56 
9.55 

10.68 
12.77 
14.61 
16.97 

C L  

-.1102 
-e0561 

.0008 
-0302 
e 0 8 7 4  
1259 

m1729 
e2045 
02425 
e2797 
m3305 
.3583 
e4029 
e4250 
-4640 
e5030 
m5371 
e5805 
.6153 
.6416 
6662 
e7316 
7925 
8745 

C L  

-e0566 
-.0043 
-0452 
00902 
e1371 
01872 
e2243 
e2640 
3069 

.3534 
3792 

e4268 
e 4 5 0 8  
e4881 
e5248 
.5598 
e6008 
-6236 
e6516 
e6781 
7065 
-7764 

-9210 
-8298 

APPENDIX 

TABLE A2.- Continued 

C D  

-0975 
e0895 
00835 
.0800 
e0763 
a0754 
a0742 
.0758 
e0772 
-0790 
.0828 
e0868 
e0913 
e0967 
1031 

m1113 
1193 

.1294 
-1418 
1535 
e1671 
e2042 
e2443 
2948 

co 
-0050 
e0782 
.0733 
-0703 
-0680 
-0677 
e0688 
e0704 
e0725 

0805 
e0869 

e0972 
1041 

e1141 
e1231 
-1328 
-1438 
1565 

.0760 

-0919 

.1724 

.2138 

-3135 
-2507 

CPR 

-e0297 
-.0264 
-00238 
- .0228 
-a0187 
-e0174 
-e0171 
-a0169 
-e0158 
-a0146 
-e0113 

0099 
-.0076 
-00076 
-e0070 
-e0068 
-e0061 
-.0051 
-e0031 
.0021 
.0110 
02 45 
.0377 
.04 87 

CPM 

-e0956 
-e0905 
-e0883 
- e 0 8 4 5  
-.OB16 
-e0797 
-e0786 
-e0764 
-e0750 
-e0722 
-a0707 - 0674 
-e0654 
-e0633 
-.0631 
-.0621 
-a0601 

0573 
-e0556 
-e0517 
-a0421 
-e0301 
-e0190 
- . O O E Z  

C RH 

-0009 
.0005 
-0006 

-.0007 
- .0002 
-.0002 
-e0004 

.0000 
- e  0006 
-e0016 
-.0010 
-.0021 
-e0013 
- .0009 -. 0004 
-a0014 
-e0007 
.0004 

-.oao4 
-e0003 
.0012 

-.0001 
-.0020 
-.0010 

C R M  

-0003 
.0005 
-0003 

-.0002 
.oooo 
.0000 
.0001 
.oooo 

-e0003 
-e0009 
-e0013 
-a0006 -. 0004 
-e0003 
-e0006 
-.0011 
so002 

-.Ob03 
- .0002 
-.0002 
-0007 

-e0004 
-moo26 
-.0016 

C Y M  

- . 0 0 0 2  
-e0007 
-moo04 

.0002 
-e0003 
-e0003 
-.0004 
.0000 
.0002 
0004 
-0003 

- .0002 
.oooo 
. O O O l  
.OOOl 

- .0000 
-e0006 
-.0006 
-.0010 
-.0021 
-e0017 
-e0009 
-.0002 
-.0002 

C Y R  

0007 
-0003 . 000 1 

-.oooo 
.0001 
a0003 
0004 
e0003 
-0006 
.0006 
m0005 
0006 
e0004 
e0006 
.0001 
,000 1 

- 0 0 0 0 4  
-.OOlO 
-moo13 
-e0014 
-a0016 
-a0005 -. 0004 
-0007 

CSF 

-e0017 
-.0012 
- 0  0023 
-e0003 
-.0022 

0005 
-.0020 
-.0010 
-e0016 
-e0013 
- e  0024 
-.0001 
-e0013 
- e 0 0 1 4  
-e0026 
-e0016 

.0002 
-.0015 
.0001 
-0025 
. O O l B  
.0008 
e0035 
e0095 

CSF 

-e0043 
-e0035 
-so026 
-.0032 -. 0035 
-e0029 
-e0027 
-moo26 
-e0025 
-e0031 
-00016 
-e0019 
-eo012 
-a0036 
- .0028 
-.0022 
-.0028 
-e0005 
-.0012 

0005 
-.0007 
-e0023 
-0015 
.0121 
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RUN 130 
B E T A  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ALPHA 

-9.78 
-8.77 
-7.78 
-6.66 
-5.65 
-4.65 
-3.64 
-2.57 
-1.59 
-e50 
.44 

1.41 
2.42 
3.57 
4.49 
5.65 
6.69 
7.54 
8.56 
9-57 

12.64 

16.68 

10.58 

14.61 

C L  

-e0793 
-e0299 
-0169 
-0611 
,1101 
e1594 
-1947 
,2346 
-2793 
-3185 
.3498 
.3794 
-4212 
.4498 
.4948 
-5372 
-5720 
6009 
-6340 
,6659 

.7658 

.9002 

-6981 

e8213 

APPENDIX 

TABLE A2.- Concluded 

C D  

.0882 

.0786 

.0737 
-0700 
-0671 
~ 0 6 6 5  
-0666  
-0679 
a0696 
-0735 
.0766 
.0812 
.0858 
e0932 
.lo01 
1092 
-1186 
1274 

-1401 
a1539 
-1684 
-2079 

.2992 
e2462 

CPM 

-e0643 
-.0592 
-.0564 
-e0551 
- . 0 5 2 1  
-e0503 
- e 0 5 0 2  
- . 0 4 8 4  
- .0465 
-e0451 -. 0430 
- e 0 4 1 3  
-e0391 
-.0379 
-a0379 
-e0367 
-e0366 
-a0349 
-.0326 
-e0290 
-e0197 
- .0066 
e0063 
.0186 

C R f l  

-e0009 
.0008 

-.0001 
- .0000 
- .0004 
-0007 

-.0000 
-.0010 
-a0006 
-e0013 
-.0011 
- .0008 
.0001 

-.0011 
- .0008 
- .0008 
-0005 
e0004 

-.oooo 
-e0007 
e0005 

-a0005 
-.0024 
-.0014 

C Y M  

-.0002 
-0003 -. 0002 

-.0001 
.0002 
.0001 
.0001 
.0002 
,0003 
0007 

e 0 0 0 4  
e0005 
-000 5 
.0002 
.0001 -. 0002 

-.0001 
- . 0 0 0 8  
-e0015 
-.0012 
-e0017 
-a0004 
- s o 0 0 7  
.OOOl 

C S F  

-0003 
-.0022 
0005 

- e  0024  
- e  0014 -. 0022 
-.0011 
-.0003 
-a0019 
- .0024 
-a0017 
-.0012 

0038 
- a 0 0 2 0  
- .0022 
-a0027 
- . 0 0 4 0  
-.0021 
.0019 

- .0004 
0004 

-.0010 
e0035 
.0107 
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