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This table  contairrs a l l  of the input variables to the three pro- 

grams. The variables a r e  arrangad according t o  the  auralirt groups in 

which they appear i n  the data f i l e s .  The program name, subroutine name, 

def in i t ion  and, where appropriate, a defaul t  input value and any 

r e r t r i c t i o n s  a r e  l i s t e d  with each variable. 

The defaul t  input value6 ate user supplied, mt generated by the 

computer. These values remove a spec i f i c  e f f e c t  from the ca lcu la t io~m,  

a s  explained i n  the  table. The phrase "not used" indica tes  tha t  a vari- 

able is not used i n  the calculat ions and are f o r  ident i f  Lcation purposes 

only . 
The engineering symbol, where it exists, is l i s t e d  t o  a s s i s t  the  

user i n  corre la t ing  these inputs with the discussion i n  the  Technical 

Manual (Volupe 11). 
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APPENDIX B 

SMPLEPBOCBAnaJTPm 

This appendix contains the output l i s t i n g  from two program runs. 

1) Program HLASIM 

This run models the - ~ e h i c l e  only i n  f l i g h t .  
F l igh t  cont ro l  system commands a r e  issued t o  cre- 
a t e  a climbing turn. The da ta  f i l e s  l i s t e d  i n  
Appendix C were used t o  make t h i s  run. This run 
with those da ta  f i l e s  can be used a s  a check 
so lu t ion  by a user  implementing the program on a 
d i f f e r e n t  computer system. 

Data f i l e s  PAYDTA, MORDTA, and RG1-RG6 ( i n  &.ppen- 
d i x  C) a r e  not used i n  t h i s  program run. 

2) Program HLAPAY 

This run models the  vehicle  with a payload. This 
is t o  provide an example of the combined vehicle/  
payload SJ only the  input da ta  and t r im so lu t ion  
is included here. The da ta  f i l e  PAYDTA i n  Appen- 
d i x  C was used by t h i s  run, but the other  data  
f i l e s  a r e  d i f f e r e n t .  If the  user  wishes t o  match 
t h i s  run he must c r ea t e  the input  f i l e s  from the 
input var iab les  l i s t e d  i n  the run heading. 



ORIGINAL PAGE 13 
OF POOR QUALITY 



C C C C  
a**- 
C C L L  **** 

- - - - - - - - 
c-cc *ccc 
a 0 0 0  O O O Q  
x ~ a x  O P I X  

0 0 a a  
z r x z  
UUUU 

uwuul UUUU 
m e a t  Y W I Y W  
X L L X  &..&,A 

a 
w 

0 
C I C C C  

W W Y W  
m w w I Y w  
U 1 U U Y U  
X * 

Y - A N Y  
w o o u 3  
U * . . *  
r w w w w  
w o o 3 0  
a 0 0 0 3  
w o o * *  
LLaICIP.* 
Y . . . .  
a 

> Y N Y Y  
U O O O O  * . * *  
A * Y  J W  
- ) O O O O  
J O * O *  x4-4.4 

0 0 0 0  
L.... 
0 1  I 
r 

C C C C  

Y I W W U  
W Y d w  
Y Y Y I  

:' 
Y - . Y - t *  
I A E X X  
1 U U U U  
1 c - C b  
I A A A d  
I . . = a x  



--
--

-v
C

C
T

U
R

S
 

1
U

 
lt

it
 

P
U

5
IT

IU
h

 U
F 

E
A

C
H

 P
R

U
Y

tL
L

k
R

 
H

U
H

 
~

l
l

M
 

R
E

S
P

tC
1

 1
0

 1
1

s 
L

P
U

 F
b

IE
L

A
C

E
 

R
E

fE
R

E
h

C
k

 
A

X
E

S
 

U
P

dU
i'

I 
0
 

.l
IO

J
C

*O
Z

 
3
. 

0
. 

F
C

C
1

 
R

P
~

U
Y

L
 

.l
ro

u
t*

o
~

 0
. 

0
. 

F
L

E
~

 
Y

P
Y

O
P

3
 

.1
40

O
C

*O
C

 
0.

 
0.

 
F

t
 E

l
 

M
P

R
O

P
Z

 
.1

4
0

0
E

*0
2

 
0.

 
0
. 

F
~

E
I

 

--
--

-P
N

U
P

E
LL

E
R

 
C

C
h

F
 I

L
U

R
A

l I
O

N
 

h
P

d
L

U
1

 
3 

ri
P

U
L

U
C

 
= 

3 
N

?L
)L

D
3 

3 
N

P
I3

LU
4 

= 
3 

Y
A

O
P

L
 

6
.5

5
0

0
 

F
E

E
T

 
Y

A
U

P
2

 
b.

55
01

) 
F

E
L

T
 

tt
A

U
P

3
 

0
 

h
.5

5
0

0
 

F
f

t
l

 
it

b
U

P
4

 
b

e
5

5
0

0
 F

E
L

T
 

e
b

5
5

O
 

F
E

E
T

 
e

b
5

5
O

 
F

E
L

T
 

-6
5

5
3

 
F

tE
T

 
.C

55
lJ

 
F

E
E

T
 

N
U

R
B

F
K

 
O

F
 

B
L

A
C

E
S

 
P

R
U

P
E

L
L

E
R

 
I
 

N
U

M
hl

W
 

O
F 

M
LA

C
E

S
 

P
U

G
P

E
L

L
E

U
 

2 
hU

M
llE

W
 

O
F 

B
L

A
C

E
S

 
P

Y
U

P
E

L
L

E
R

 
3 

~
u

V
U

L
K

 U
C

 
U

L
A

O
E

S
 P

R
U

P
tL

L
E

R
 

4 

E
F

 F
E

t
l I

V
E

 
k

A
D

1
U

S
 

P
R

O
P

E
L

L
E

R
 

1 
E

F
F

E
C

T
IV

E
 

R
A

O
lU

S
 P

R
O

P
E

L
L

E
R

 
2 

E
F

F
E

C
T

IV
E

 
U

A
O

IU
S

 
P

R
U

P
tL

L
E

R
 

2 
E

FF
E

C
I 

IV
E

 
a

ra
lu

s 
rn

o
p

tu
rn

 4
 

lL
A

O
E

 C
H

O
R

D
 

A
T

 
3

4
4

 
R

A
C

IU
S

 S
1

A
T

1
0

N
 

P
R

O
P

E
L

L
E

R
 

1
 

' 

M
L

A
C

t 
C

H
O

Y
O

 
A

T 
3

1
4

 R
A

O
IU

S
 

S
T

b
T

IO
N

 P
R

U
P

tL
L

E
R

 
2 

&
L

IC
E

 C
n

U
R

O
 

A
t 

3
4

4
 

U
IC

lu
S

 S
l

b
l

 [O
h

 
P

w
O

P
E

L
L

E
R

 
3 

H
L

A
C

~
 C
H

O
R

D
 A

T
 

3
1

4
 

R
A

C
~

U
S

 SI
AI

IO
N 

P
a

o
P

E
L

L
E

tt
 
s 

4
8
 

C
O

h
lR

O
L

 
A

X
IS

 
U

E
F

L
tC

lI
U

N
 F

O
R

2
 

O
.U

C
O

0 
Y

A
O

IA
h

S
 

P
R

O
P

E
L

L
E

R
-1

 
0

.0
0

0
J

 
R

A
I)

IA
h

S
 

P
R

O
Y

E
L

L
L

R
-2

 
0
.0

0
0
0
 

R
A

D
IA

L
S

 
P

R
U

P
E

L
L

C
R

-3
 

A
IS

P
* 

9
 

0
.0

0
0
0
 

R
A

D
IA

N
S

 
P

k
O

P
E

L
L

E
R

-5
 

--
--

L
U

Y
G

IT
U

O
~

~
IL

 
C

O
N

T
R

O
L 

a
x

1
1

 O
E

F
LE

C
T

IO
N

 
 F

O
R

^ 
d

lS
P

l 
a
 

A.
bU

O
O

 
R

A
U

IA
N

S
 

P
R

O
P

E
L

L
E

R
-L

 
II

S
P

d
 

= 
1.

53
0i

) 
k

~
3

l
A

h
S

 
P

Y
O

P
E

L
L

L
 I

-
2

 
b

lS
?

3
 

1.
60

C
O

 
R

A
U

IA
N

S
 

P
U

O
P

E
LL

E
 l4

-3
 

B
lS

P
* 

= 
l.

5
3

b
0

 
R

A
O

lA
h

S
 

P
R

O
P

E
L

L
E

 R
-4

 

--
--

L
~

U
 

E
U

L
L

Y
 A

L
G

L
E

S
 

h
1

T
n

 R
E

S
P

E
C

T
 

TO
 

T
H

E
 

n
u

L
L

 r
t

N
T

t
n

 O
F

 
V

O
LU

M
E

 
C

~
F

E
R

E
~

C
E

 
A

K
E

S
 

G
H

A
Ft

C
L 

- 0. 
.j

5
0

0
€

-0
1

 
0.

 
R

A
D

IA
N

S
 

G
U

A
N

C
2 

0.
 

-. 3
5

U
O

E
-0

1
 

O
+

 
R

A
D

IA
N

S
 

G
U

A
N

G
3 

0
 

0
. 

e
3

5
O

O
t-

O
L

 
O

e 
R

ID
 IA

N
S

 
G

tl
A

h
G

4
 
r
 

0
. 

-. 35
01

)E
-0

1 
0
. 

R
ID

 1 A
N

S
 

.-
 

a"
. 

"-.
 

P
 

? 
, 

.. 
.-

 -
--

.-
- 

- I
 



ORIGINAL PAGE i3 
OF POOR QUALITY 

m 
C 
z - 
C  

m 
Z 
O L - C C  

unu.Lu 

a\\\\ 
z 
- - a _ -  

h U U U U  
fULYYY 
a n * * *  
0 

* * m e  
'3 
z n m x a  
- A d a d  

a 
m z f f  *I 

0 0 0 0  
u * + * *  
- X w i l w u )  
u , I . t t J  
v a n m a  
a a a a  

0I-4- 
Z.. . . - 

i 
= i C C C C  
V Y Y Y Y  

0\\\\ 
Z 
w w m m m  
JLAA-lA 
0 
* * * I f f  

O O C O  
s * r *  
Q S Y W L Y Y  
'G3030  
y - h h *  

Z h Z h  
uccr-a- 
2 . 0 . .  - 

C C C  
W Y Y  
w w w  
U Y U  

d 4 4 : '3 3 
W Y W  
3 0 1  
N Y Y  
-t -t I 
Cl-7 C )  

0 . .  

~ W Y Y Y  
Y C 0 3 3  
0 1 0 J 1  

J 0 0 0 
u n n n m  
L.... 

i - * r n e  
1 O O V U  
1 x x = x  
I t z r z  
I = x z x  



--
--

-~
U

L
L

 
C

E
ru

rt
a

 
cf

 
G

R
A

V
IT

Y
 

VE
C

IC
R

 
h
~

 r
ti

 U
~

S
P

E
C

T
 ro

 n
u

L
L

 
c

~
h

l
t

 
a 

O
F 

v
u

L
lr

rE
 

R
E

F
~

R
E

~
C

E
 

AIE
S 

N
n

U
L

C
G

 
0
. 

0
 

.l
e

b
)E

*O
2

 
F

E
E

1
 

--
--

-M
A

S
S

 
A

h
U

 
P

O
P

L
N

1
 O

f 
IN

L
R

ll
A

 O
f 

h
U

L
L

 
H

A
S

t4
U

L 
- .

1
1

6
1

E
 *

0
4

 
S

LU
G

S
 

C
O

C
P

L
E

T
E

 
P

A
S

S
 

O
F

 
H

U
L

L
 

S
IR

U
C

T
U

R
E

 
I
 h

U
L

X
X

 
- .

h
3

5
0

(*
0

1
 

S
L

U
G

*I
f 

T
.*

*Z
I 

P
O

M
E

N
T

 
O

f 
Ih

E
R

T
IA

 
A

R
C

U
T

 
C

C
 

X
 

b
X

C
S

 
II

~
U

L
V

V
 

.
1

~
4

u
t

t
o

a
 S

L
L

G
*O

T
.*

*Z
J

 
R

U
M

IN
I 

ut
 

IK
~

R
~

II
 A

Y
C

U
I 

cc
 v

 
LIE

S 
IC

U
L

L
~

 
.l

lL
'4

€
*O

t1
 

S
L

L
C

*I
f 

1
.*

*1
J 

~
C

P
C

~
T

 
O

F
 

IN
EY

IIA
 

A
B

C
U

I 
cc

 I
 

IR
ES

 
It

iU
L

X
2

 
- 0. 

S
L

U
G

* 
IF

 T
 .*

*L
 
I
 

P
Y

O
C

U
C

T
 

C
F 

Ih
E

Y
II

A
 h

P
1

 T
h

E
 

C
C

 
X

I
 b

X
E

S
 

--
--

-M
AS

S 
A

h
D

 
P

U
P

C
N

T
 

O
k 

I
N

t
Y

ll
A

 O
f 

L
P

U
-C

 
*A

S
L

?
L

 
.2

?
Y

S
€

*O
j 

S
L

U
G

S
 

IL
S

Z
X

X
 
l
 

.M
5

?
Jt

*O
4

 
S

L
U

G
*l

f 
l.

**
2

J
 

IL
?

Z
Y

V
 

.4
O

O
bE

*O
5 

S
L

U
G

*(
f 

T
.*

*?
) 

lL
Y

L
2

2
 - 

.3
9

4
0

E
*O

S
 

S
L

U
G

*I
C

T
.*

*Z
) 

IL
P

L
'X

Z
 

0.
 

S
L

U
G

* 
IF

 1
 .*

*2
 

J 

--
--

-M
A

S
S

 
A

N
D

 
M

O
M

E
N

T
 

O
F

 
IN

~I
IT

IA
 

O
F

 
L

P
U

-Y
 

R
A

S
L

P
~

 - .
LI

W
E

*O
J 

S
L

U
G

S
 

IL
3

3
N

X
 

.I
s

?
J

E
*O

4
 

S
L

U
G

*t
F

 T
.*

*Z
I 

L
L

P
 3

Y
Y

 
."

,U
hL

 
*C

b
 

S
L

U
G

*I
F

T
.*

*Z
 

J 
IL

Y
 )L

C
 

+
4

C
E

*U
5

 
S

LU
G

* 
t

f
 T

.*
*L

) 
IL

P
J

X
Z

 
S

L
U

G
*(

F
 T

.*
*L

) 

--
--

-M
~S

S
 

A
N

D
 

MO
CC

NT
 

.*F
 

IY
LR

IIA
 

G
F 

LP
U

-4
 

Y
A

5
L

P
4

 
- .

1
?

9
5

€
*0

3
 

S
L

b
G

S
 

lL
Y

*N
X

 
.8

5
7

0
€

*0
4

 
S

L
U

G
*I

fT
e

**
Z

I 
IL

Y
4

Y
V

 
.4

O
O

bE
*O

5 
S

L
L

G
*(

f 
T

.*
*2

I 
IL

P
c

lC
 

.3
')

43
E

*O
5 

S
L

U
C

*I
f 

T
.*

*2
I 

IL
Y

~N
L 

m
 

0
. 

S
L

U
G

* 
(F

T
.*

*Z
I 

--
--

-R
O

TO
R

 
L

U
C

K
 

hU
M

H
E

R
 

L
C

C
Y

Y
l 
l
 

1
5
.0

0
0
0
 

L
C

C
N

Y
L

 
m 

15
.Q

C
U

O
 

L
C

C
N

k
3

m
 

15
.O

C
O

O
 

L
C

C
h

Y
4

 
- 

1
5

.O
C

0
0

 

b
A

S
I 

O
F 

L
P

U
-1

 
M

U
*E

N
T

 
O

f
 

lh
E

IT
IA

 A
B

C
U

T
 

C
C

 
I 

L
IE

S
 

P
O

P
E

N
T

 
O

f 
IN

E
Y

T
IA

 A
B

C
C

T
 

C
C

 
? 

b
U

E
S

 
b

O
M

E
N

1
 O

F
 

Ik
E

R
lI

A
 A

B
C

L
T

 
C

C
 
i 

L
IE

S
 

P
Y

O
D

U
C

T
 

O
f 

Ih
L

R
T

Ib
 W

R
T 

TH
E

 
C

G
 

X
L

 
A

X
E

S
 

M
A

S
S

 
O

f 
L

P
U

-L
 

a
o

rE
N

T
 O

F 
IN

~
R

T
IA

 
re

ou
r 

cc
 I

 
rx

L
s

 
M

O
M

E
N

T
 

O
f

 I
h

E
R

T
IA

 b
B

C
U

r 
C

C
 

V 
IU

E
S

 
m

o
rE

tu
T

 
O

F
 

I~
E

R
T

IA
 

A
B

C
LT

 
cc

 I
 ~

IE
S

 
P

R
O

O
U

C
T

 
O

F
 

1
N

E
R

T
Ib

 Y
Y

I 
T

h
E

 
C

C
 
I

t
 b

X
C

S
 

sf Er 
M

A
S

S
 

O
F 

L
P

U
-3

 
M

O
N

E
N

T
 

O
f 

IN
tR

T
IA

 A
B

O
U

T
 

C
C

 
I
 

b
X

E
S

 
P

O
M

E
N

T
 

O
f

 
IN

tR
T

lA
 b

B
C

L
T

 
C

C
 

V 
b

X
E

S
 

C
O

b
E

N
T

 
O

F
 

th
L

U
ll

A
 A

&
C

kT
 

C
C

 
I
 I

X
E

S
 

P
R

O
C

U
C

T
 

C
F

 
Ih

E
Y

II
A

 h
L

1
 I

C
E

 C
G

 
I

t
 A

X
E

S
 

M
A

S
S

 O
F

 
L

P
U

-4
 

M
O

M
E

N
T

 
O

f 
IN

E
R

ll
A

 A
D

C
U

T
 

C
G

 
1
 

#
U

P
S

 
M

O
M

E
N

I 
O

F
 

Ih
E

lT
lA

 A
B

G
L

T
 

C
C

 
V 

b
X

L
S

 
ro

n
E

tu
r 

O
F

 
I~

ER
IIA

 
A

R
G

U
T

 
cc

 I
 ~

X
L

S
 

P
R

O
O

U
C

T
 

O
F 

IN
~

Y
T

IA
 

W
E

 
cc

 x
t 

r
r

E
s

 

R
U

T
O

R
 
1

 
R

O
T

O
R

 
2 

R
O

IO
R

 
3 

R
O

IO
U

 4
 



a 
I.. * 
w 4 Y - l  
I a a m m  
1 x x x r  
I - 8 - - b  



m 
Y 
x 
t  

w 
U 
2 
YI 
a 
iY 
Lb 
0 
a 
YI 
0 

J 
YI 
m 
3 
Y 

a 
a 
-1 

0 
C 

L 
U 
dl 
a 
a 
w 
i 

x 
C - 
I 

x 
Y 
r 
2 
w 
U 

U C C  

- w w  
L 4 U J  
- = Y Y  
2 * 
0 
U 
I 
W 
a 

W 
0 
4 . .  
2 0 3  
UJ ..- 
3 
Y 

0 

t 
C 

a.. 
- 3 3  
0 
J 

a = 
a 
C 

U 
W 
w . .  

0 0  
E 
3. . 
3 
Y ' Y  
I la& 
I A 2  

I Y Y  
I = s  

. . a  

t 6 U  
A d d  

a a a 
C C C  
2 A J  
9 3 3  

' - 0 3  
1 0 1 3  
O Y W  
0 0 1  

0 . .  

I 



a 
Y 
a - ' u r n *  
A 

\ \ . - 
u---- 
" Y Y r y Y  
x * * * *  * *  * 
zlnnrnn *.--- 
- a * * * *  
a m m m m  
a a A A A  
W 
- 3 3 9 9  
4 4 4 0  

u w f f  I f f  
e a D C 0  
a.... 
A 1  I 1  I 
'U 
LI, 

a 
u 

3 . 1 1  



ORIGINAL PAGE IS 
OF P90R QUALITY 

L a  
w A a k - - w  
A W a z T U  
w U J - U U  
U U W  2 - -  
U I C  a -  
I *oa. 

n 4 a  a 

& & - - I &  
* r r r l S  - 
LYW w 1  
m a w  a >  

C  U 
U w  .. w a 
a a 

0 m  w  
C * ac 
C 

1 x 
U -1 C -  - -  
Y C N Y  r Y r Y  - Y  Y W  
a - 0 -  o *  s -  a *  * - - - -  s o -  * *  *. 
u l - . w b - c -  a a  0 3  mta 01 
X W * U U Y  * - a  a *  Y a  a *  * + * * *  warn a =  - a  a a  
= * a K a o o  w - u  u -  - -  w u  
c c a u a a  - - \  \ \  c \  \-'J 
- y ~ ~ a a  C - - c - -  a - C - - u  
1-----  ( Y Y U Y Y  W Y V Y % U  
\ \ \ \ \  > * * \ * *  - * \ * * \  

m e - - - -  - * * - * *  r e - * * -  
W Y h Y Y Y  f f a * Y m a  V * Y * . n Y  > * * * * *  , A , - - * - -  m u * - - *  
- * a * * *  a * * * * *  * * * * *  
m  o m m o o  c o m m o n  
* - - - u -  C A A - A A  Z - I - 2 2 -  > * * * * *  z . * * a *  w * * * * *  
- m a m n . n  W C C O C C  L C m C - 0  
a d a a a ~  L Y Y A U U  O Y A U U ~  
w  0 m. 
9% e -  S& h- 

0 0 0  0 0 0  0;s :s 
w *  + *  o *  + *  L * *  * *  
U Y  4 w  L U  W U  - u w  w w  

9 - Z  S O  L 3 Y  1- 
0 0  3 n  ~ d  4-1 w w a  - d  

u s  3 0  A 04 C Y *  3 3  
m 0 4  a m  - o ~  * w  

0 0 0  O O P  
1 - 4  a a -  

~a x a u  * r a r  
LY \ \ *  w .-\ - 
w e - - - - -  W C b -  - - "  
- V I u Y Y V  - v u  Y Y Y  
C \ \ \ * * *  C \ \  m e *  
a - - n * w *  a - - - * . *  
w w ' Y ' Y m a a  w Y ' Y Y * a m  
- a * * - - -  - * a * - - -  



- 
Y 

..) 

x 
> - - - 

Y X  
a 
A 

Y I  - x - 
3 > *  - 0 
* * a  
0 

a a 
T a 

* O Q  
A A 

1-1 - - .. Y 
3 
C * - C 
C - u  
U Y -  
w  e *  
0 * -  
(A C N  
w - u *  
aN-• * + 0 
X * S 4  
C C 4 . X  
-u ff - 
I - - r  
\ \ \  

m - 1 -  
W N Y Y  
> * a *  
w *  * 
b c n c n *  
( - --  
w e * *  
" m 9 m 
a Z A 2 . J  

a a a  
O O U  
Y Y Y  

A W 0 
- A 3  
a w a  

U U J  
T? 
O h  

C . .  . 
4 4 
U 
0 
A u... 

1 1 1  
a 
- 8  8 8 



---
-- 

sn
ru

o
h

 C
U

~
S

T
A

N
T

~
 

YO
IO

R
 

z 
d

W
K

lR
L

 
.3

J
lb

C
*0

1
 

K
A

U
Ib

H
b

 
U

a
K

Z
K

Z
 

9
 

.4
5

3
M

L
*O

L
 

Y
A

O
lA

h
S

 
M

X
B

D
dt

' 
.b

b
O

d
f*

O
O

 
L

n
K

L
k

2
 

.3
4

O
jE

*O
L

 
U

A
U

lA
h

5
 

L
h

K
L

Y
Z

 
= 

.4
')

7
4

€
*0

1
 

R
A

O
IA

N
S

 
n

a
L

o
k
L

 
- .

8
5

0
0

C
*0

0
 

--
--

 SH
A

G
O

W
 

C
O

~
S

~
A

N
T

S
 

R
O

~
O

R
 3
 

~
h

f
il

U
3

 9 
.1

7
4

5
E

*U
0

 
R

b
U

tA
h

S
 

U
a

K
2

U
3

 
= 

.1
3

V
b

t 
to

1
 

R
A

O
IA

N
S

 
n

x
d

u
u

j 
= 

.B
~

O
O

~
+

C
O

 
L

h
k

lR
j 

9
 

.l
jl

O
k

*
O

L
 

d
A

U
IA

N
S

 
L

b
tt

L
Y

 3
 

a
 

.2
8

8
O

E
 

*
O

l 
R

A
U

Ie
h

S
 

H
X

L
D

U
3

 
.t

l5
0

J
C

 *
0

0
 

--
--

 S
H

A
O

C
a

 
C

O
h

S
lA

N
T

S
 

Y
O

T
O

R
 

4
 

U
L

II
R

4
 

.4
5

8
7

k
*0

1
 

K
A

U
lA

M
S

 
B

h
Y

Z
Y

4
 

9
 

.h
lO

Y
E

*O
l 

R
A

D
IA

N
S

 
M

X
d

0
~

4
 - .

B
bO

JF
*O

J 
L

n
K

lt
4

 9
 

.3
4

0
3

E
*O

L
 

Y
A

O
lA

N
S

 
L

n
I(

Z
K

4
 

9
 

.C
s4

7Z
E

 *
O

l 
R

A
O

IA
N

S
 

M
X

LD
W

S
 

= 
.8

5
O

O
E

*O
J 

B
tT

A
 b

A
K

E
 

A
h

G
L

E
 
1

 
e

E
r

r
 M

A
K

E
 

A
~

G
L

E
 z 

B
E

T
A

 
M

A
K

E
 

M
A

X
IM

U
M

 
D

tF
E

C
T

 
L

A
M

B
C

A
 

W
A

K
E

 
A

h
C

L
E

 
1

 
L

A
M

H
D

A
 

*A
W

L 
A

h
C

L
E

 
L 

L
A

P
B

O
A

 
W

A
K

E
 

H
A

x
lr

u
m

 D
E

F
~

C
T

 

B
tT

A
 M

A
W

E
 

A
h

C
L

E
 

1
 

R
tT

A
 M

A
K

E
 

A
h

C
L

E
 

Z 
B

E
T

A
 M

A
K

E
 

r
r

r
lw

a
 D

E
F

L
C

~
 

L
A

p
d

O
A

 
H

A
K

C
 

A
h

C
L

E
 

1
 

L
b

M
M

D
A

 
rA

m
E

 
A

h
G

L
E

 
Z 

L
A

M
U

O
A

 
M

A
K

E
 

H
A

x
lr

u
t!

 
D

E
F

E
C

T
 

R
E

lA
 r

A
K

E
 

A
h

G
L

E
 

1
 

I
t

l
A

 h
A

K
E

 
A

k
G

L
E

 
Z 

B
E

T
A

 
n

A
K

E
 

P
A

X
IP

U
P

 D
E

F
E

C
T

 
L

A
M

IO
A

 
d

b
K

E
 

A
N

G
L

E
 

1
 

L
b

M
R

O
A

 
n

A
K

t 
A

K
G

L
E

 
2
 

L
L

M
H

O
A

 
M

A
U

L
 

R
A

X
IM

U
M

 
C

E
F

E
C

I 

B
C

T
A

 
Y

A
K

€
 

A
h

C
L

E
 

1
 

B
tT

A
 h

A
K

E
 

A
N

G
L

E
 

Z 
B

E
IA

 H
A

K
E

 
P

A
X

IM
L

I!
 

D
E

F
E

C
T

 
L

A
R

E
C

A
 

Y
A

K
L

 
A

h
C

L
E

 
1

 
L

IR
C

D
A

 
*A

C
E

 
A

L
C

L
L

 
Z 

L
b

re
D

A
 

IU
A

K
E

 
w

r
x

lr
u

n
 D

E
F

~
C

T
 

R
O

T
O

R
 

R
O

T
O

R
 

R
C
 1

 O
R

 
R

G
T

O
R

 
R

0
1

0
R

 
R

O
T

O
R

 
R

O
T

O
R

 
R

O
T

O
R

 



---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
 I

N
T

L
R

F
 E

Y
E

N
C

E
 

C
O

h
S

l A
N

T
S

 
O

N
 

P
R

O
P

E
LL

E
R

--
--

--
- 

---
- S

M
A

O
O

, 
C

O
~

S
T

~
~

T
S

 
P

U
U

P
E

LL
E

R
 

L 
d

h
K

lP
1

 
.1

7
4

5
E

*0
1

 
R

A
U

lA
h

S
 

8
n

l(
L

?
l 

= 
.Z

'b
b

?
f 

*
O

l 
R

A
C

lA
h

S
 

9
X

U
D

P
l 

= 
.&

5
O

JE
*O

O
 

L
h

K
lP

L
 

= 
.I

)L
O

E
*O

l 
V

A
O

IA
N

S
 

L
h

d
Z

P
I 

.Z
B

H
U

E
*O

l 
R

b
U

lA
h

S
 

3
X

L
iJ

P
L

 
* 

.I
'J

O
JE

*O
O

 

---
-- S

H
A

O
O

~
 C

~
IN

S
IA

~
T

S
 

P
R

U
P

E
L

L
E

R
 

3
 

b
a

K
lP

3
 =

 
.1

7
C

S
E

*0
0

 
U

A
O

lA
N

S
 

b
k

K
Z

P
3

 
.1

3
V

b
f 

*
O

l 
R

A
O

IA
N

S
 

n
~

5
0

~
3

 
= 

.I
J~

O
JE

*O
J 

L
1

6
1

P
3

 
- .

l3
1

U
E

*O
l 

R
A

D
lA

h
S

 
L

r
6

Z
P

3
 =

 
.Z

d
S

u
E

*O
l 

R
A

O
lA

h
S

 
*h

L
D

?
3

 
.W

S
O

C
E

*C
J 

---
- 

S
H

A
D

O
h

 C
O

h
S

Ib
N

lS
 

P
R

O
P

E
L

L
E

R
 

+ 
B

n
Y

lP
* 

.4
B

B
?

E
*O

l 
R

A
D

IA
N

S
 

B
h

d
Z

?
* 

= 
.b

lO
Y

E
*O

l 
R

A
D

IA
N

S
 

*X
J

D
P

4
 

.8
5

0
3

f 
*0

0
 

L
h

K
lP

4
 =

 
.3

*0
>

E
*O

l 
R

A
D

IA
N

S
 

L
h

K
Z

?
4

 
.4

'4
7

+
E

*0
1

 
R

b
U

Ib
h

S
 

rx
L

u
+

*
 

= 
.~

I%
O

U
E*

O
J 

- --
- - H

U
L

L
 

K
W

A
L

 
= 

K
tt

Y
b

L
 

- 
K

H
P

A
L

 
= 

It
tS

d
L

 
- 

d
H

P
A

3
 

= 
k

t4
P

6
3

 
= 

K
W

P
II

 
= 

K
h

P
B

S
 

= 

- -
 -- &

U
T

U
W

 
C

N
 

P
R

C
P

E
L

L
E

R
 C

O
N

S
T

A
N

T
S

 
*U

P
1

 
. lbO

U
E

*0
1

 
lU

?
Z

 
r
 l

b
O

J
E

 *
D

l 
IC

Y
?

) 
= 

.L
~

O
O

E
*O

L
 

K
K

3
4

 
.l

b
O

J
E

*O
l 

B
E

T
4

 M
A

K
E

 
A

N
C

L
E

 
1

 
B

E
T

A
 W

A
K

E
 

A
h

C
L

E
 

2 
B

tT
A

 r
A

K
E

 
P

A
X

IM
U

M
 O

E
F

E
C

T
 

L
A

H
M

C
A

 
Y

A
L

E
 

A
h

G
L

E
 
1
 

L
A

tl
k

C
A

 
Y

A
W

f 
A

L
G

L
E

 
Z 

L
A

R
B

C
A

 
M

A
K

E
 

W
A

X
lP

U
M

 
O

E
F

E
C

T
 

B
E

T
A

 
M

A
K

E
 

A
h

G
L

E
 

1
 

B
E

T
A

 
k

A
K

E
 

A
h

G
L

E
 

2 
A

r
r

h
 H

A
K

E
 

U
A

X
IP

U
H

~
 D

E
F

E
C

T
 

L
A

R
B

C
A

 
W

A
U

L 
A

h
G

L
E

 
1
 

L
b

tl
t?

C
A

 
W

A
K

E
 

A
h

G
L

L
 

Z 
L

A
N

B
O

A
 

n
A

K
E

 M
A

X
IP

U
N

 D
E

F
E

C
T

 

B
E

T
A

 M
A

K
E

 
A

N
G

L
E

 
1
 

e
tr

r 
H

A
K

E
 

A
N

G
L

E
 

z 
e

tr
r 

M
A

H
E

 
rr

x
rr

u
r 

D
~

F
L

C
T

 
L

b
P

B
D

A
 W

b
K

E
 

A
h

G
L

E
 

1
 

LA
W

B
O

A
 

Y
A

K
€

 
'4

G
L

E
 

2 
L

A
-B

C
L

 
W

A
K

E
 m

x
lr

u
n

 D
E

F
E

C
T

 

B
E

T
A

 W
A

K
E

 
A

N
G

L
E

 
1
 

R
E

T
A

 
J

A
N

E
 

A
h

C
L

E
 

Z 
B

E
T

A
 

Y
A

K
€

 
r

A
r

I
r

c
n

 D
E

F
E

C
T

 
L

A
P

B
C

A
 

W
A

N
E

 
A

N
C

L
E

 
1
 

L
A

M
B

O
A

 
k

A
K

E
 

A
h

G
L

E
 

Z 
L

A
N

B
O

A
 

W
A

K
E

 
M

A
X

IP
U

K
 

O
E

F
E

C
T

 

P
IO

P
E

L
L

E
R

 
P

R
O

P
E

L
L

E
R

 
P

kO
P

E
L

L
E

Jf
 

P
IO

P
E

L
L

tR
 

P
R

O
P

E
L

L
E

R
 

P
U

O
P

E
L

L
E

W
 

P
Y

O
P

E
L

L
E

R
 

P
R

O
P

E
L

L
E

R
 

L
P

U
 1

 
L

P
ll

 
Z 

L
P

U
 

3 
L

P
U

 4
 

L
P

U
 1

 
L

P
U

 Z
 

L
P

U
 

3 
L

Y
lr

 
I
 

nos g
l

 
0

6
 

=
f
=
 



OKIGINAL PAGE 18 
OF POOR QUALITY 

X L *  
w w w a a a  
Y I Y ' S . 3  
* a *  
x s s a e 4  

E O C  
- a * a I x n  
W C C T L  T. 
W w W a Q a  
D P E d A d  

C 
U - w 

U u 
W Y L  
Y 0 
W  n 4 - 1  r 

3 
r lNEUYLL 

s a d -  
W W C O 0 X  
d d - l L *  
0 0 r a a =  
4 L a  
* * K Y U I W  

* Z I T  
w w w q a a  
Y Y Y f S l  
4 4 4  
.BS*Q( 

O C C  
c c t m s s ; z  
C C C L I C T .  
w w * V a a a  
n n a a d d  

C 
U 

C  W  
U Y 
4 Y 
iL 0 
Y 
O d N T  

9 
r ( N Y W W L  

a d d -  
W W L O U X  
a d - 4 4 -  
O O X I ( L  

a 
ly m * * C  

C * i W bd yI L t 
I 0  0 0 0 m 0 
I - a a * C  U 

A ' * *  * *  dill* * *  .n I z':: 2 :  2 Z Z  Y Z L  L Z  W Z L  Z L  L w  
I 4 a  a a  m a *  '3 

4 
I A 0 3  5 0  Y 1 3  3 3  A 6 1  10 V O P  0 0  a  
I ( *  4 4  < a  a *  a a  4 -  - a  w  w  
1 a a a z a o z  Z K  - = a  a a  0 La 

C  C  C 4 7 

( c + * r + * *  c * * * * * +  w e * * * * *  i l l **** L + * c *  
I W ~ W Y U U U  ~ ~ ~ W W ~ W U Y  n w w w a ~ -  L W - W ~ W ~  ~ Y W W W  o u d d w  
1  2 @ - 0 = 3 3  L U w 3 - * 3  L a 0 2 1 3 3  L " T U m * O  ~ 3 2 3 3  3 . 2 5 -  

, 8 0 0 - m a  3-ace-o 3 * ? 3 4 m 0  Q ~ O O O - d  0 3 3 0  a 3 3 c 0  i U m c c - o p  y n a a f z z  u - - f i - = m  u m d m e o *  z a o o o  w a o o o  
..oypd-+~r~ r n r ~ n r w  d ~ o - w o  r a ~ n r ~  1 d d d d  d ~ - r ( d  

1 1  . . . . .. I...... ..... e .  K...... r e * .  a # . . *  
I 0  0 U o a w 
I 0  0 0 o a 

x s I 3 a 
a 
I t2t$=t$ : 5 ' $ & 2 $ 5  :2:;5'$$ I r l w - 8  1 4 y a e  

I I ~ O E ~ A C  I P Q Z A ~ L  I P ~ X A ~ ~  ~ n n x a a r  I S * * *  IISIX 



I77771 7777: l Z77I)I 7777 I 777771 777771 7777> 1 77777 1 771 
T'C-tI TTt7t.I ZTZ-YI 77ZZ>I ZITtY Z737zl *?ZTXI CCI 

I 

'!TfYJ1 337Xfl fJ7Zl 7fZlT 3 f3flfl Xf37 I JZJJ2I ZZI 
I 

ir~cb rernrl r'rrctl ficrar! rcrcsI r.rcrr.1 hrrcrcl rCCOk-I C>I 
rrror I LLerc I hehr.h~ Crrrc-I idas* I L.bCrCL 1 hIrIrCfi I rrc-*~ 

- I f T .D 0 L L Z, 
I 

X, XI x E ?: t. L t; a. C. 
! C~UUU~ II~Y~YC ~YIUU~ nnnnhg IIIICIIW~ IUY~Y- :*IY~F b#rnb- mu5 , Z i b C CL 

L~CS 
CCCC 
rp wr 
1111 

LLCC 
6,n.f.: 
CCCC 
rrrr 
Ill1 

CCCC 
r F t-V 

b L c. C 
LtCC 
C C c. C 
EPP~ 
I1*1 

CCCC 
-r-CL 

LC. C C 
i. C. C C 
C c. r. C. rrrr' 
llTl 

CCCC 
, , CI. 

1.bCC 
L C.CC)C r. n C. 

r 1. I' I- 
ll*) 

C CCC 
+ C'C. L 

LC 4 Z 
C. C C, c 
rrrm 
I111 

CCCC. 
rrcb 

11T1 
CCCC 
h Cb 

.. ' C P 

.I. CI 
r. 
* - b 
run 
"-I 

hit 
" - 5. i 

- I 





rrc-rt- 1 
rrr>c*~ I 
rr,rr.vur 1 
CCr'ZZF2 I 
r1~11az5 I 
YXI2.2.L* 

....... i I I 

.-. C .- t I 

CCC I 
C C. C, 
C cc.. ... nrrur v~. 
***CCCC 
CCC.CCC c 
CC~ CLCC i i 
77ZPasX I 
BDDBDtb I 
LC.CUCC:i I 
--L.--.-- ( 
Ot.t.I**W* 1 
7777777 I 
u'UIwUIw(rr 

i 1 
I 

: 
i I 
i I I 
I 
3 
r 
r. 
x 
* - - xxr31=s r 

*)T.r-B*P 
X-IXYrI ? -ec--c- r 
Y-XX323 
CCCCCCC n 
Zx-XLxa r 

r.nn i 
CTC 
mn: ! 

cccr 
3s:cj 
r-P C C 
CCCC 
%la% 
*be.- 

CC-r 
CPEP 
V. UU 
.... PC tC 
OCCC 
CCCC 
CCCC 

s7-7 r 
OF,.- 
GI; c. 
-..a 
\-\- 
.AUI(AII, 
Irwwlr 
C c C C 
.... 

crrr 
'C3f J 
*tlrr 
CCCC 
X%*Z 
+UhP 





oRmw.PAGE19 
OF POOR QUALITY 

I 
- . 

4 < 'L. - 
.J -4 . 4 ' 0  " .. .. 1 .. .. . . . .  
r- d r c  U U c . 3 = '  U 
. I -  - *  .* : u '= &-. .; . '3 Q . : > 
w -  ' 4  C , -3 d *I- 3 
t.. I- .  L .  O r  A .  u. C .  wrz C*. ,  L * .  I - . 

W I  E U  A V  ~ E V  a v  & I  A I - I  * -  - .  

I e 
u . 1 r  * u 2 * 2 1 -  - .. h " " a,, 0. " _  u.. ..CI r * & t;P a. O 6 0. L.0 O C  L C 
ji(r u . ~  L u U  > C I  LCI Y O  a. 8 

I I- .i L. - .I* C .  Y q  a 
3 -  4 L* (n .a* I - -  o 

C .  * .  A .  W .  A .  U .  Z Y  U-.l C U  U .  - .  
q - 0  J (  z u  a u  Z I  a 1  L I  u c v  X U  

2 : ;  
I - C U  
m u -  
u d a  . I;. 0 .  0 .  

0 Z.3 * v  0 -  

d 9 - U  
3 0 0  
I I I 

m . l  4 
. 3  ..-I " 

> %  .I3 e m  
,>A -I- a . 4  
_I3 4 t  - J 3  
= P l  C r c  
r .  >.  
'L m 

*?  

C - 
I 
I). 
1 > 

C 
3 
I.) . 
r 3 





r 
... -4 * 

n.no - ..+-,-.-- . . - t - - -  
O G C O  m n n n  r ~ f - h r -  

-J . . . 1 3 R 3 0  
&. . . 0 m L . d - 4 . 4  Q 0 . .  . 

r - a . : *~  O ~ ~ J I ; J Y \  a q - ~ n v  
m m n -  s u w w ~  w e r r s  

I t  0 1 1 1 1  -z 

4 r( .. 3 4 -  .T r 
Ye1-0 

~ n m n n  o 
r . . . .  L: 
m u - 0 . n  c 
3 Q C I O l l \  W 
Y l  I l l  - u 0 7 3  

Y 
"hhhh 

b O O O  
c ~ n m m  

4 4 4 4  
O C O O  
1 1 1 1  

4 4 4 . 4  3 2 0 . 2  .. i S?, ,  0 9 a ,  
3 7 . 2 r  * 3 - 3 3  .a 

' J .  .. . - m - , - n  - *- I - -  . I - - * *  3 
w. 4 I:. 0 . .  tA 

ell* 
w 

t - 4  4 4 ? t  - 4 - r  - * * * ;  
3 3 2 3 3  3 3 3 3  2 3 3 2  > > J J  3233 
L & A .  * &- .a&  & & I S  

A  A  A J J J  1 J J J  I J J  J 

4 3 - t  ? Y ? t  4 J W - t  4 d - r  
3 3 2 3  - 3 2 3  3 2 3 2  2233 > a 2 3  

S A I L  i S L L  a*&& L A % &  
A J J J  A  A  J 4 J J  A J J J  



OlZKiMAL PAGE I$ 
OF POOR QUALITY 

- - - - -  

3 3 3 - 4  3 .... 
9 Y . - .  ..- C.tt5V) 
u.. . . u .  . . . U d - . ' .  , - . - - I1  

. . . .  
m b w .J -1 .1 'J 
. . t ~ w >  .. " a a n 3  

0 9  * V  t h a t  
-a*.-- i 9 o ? r e  
r u r - 4  7 Y + > 5  3 3 
X V 4 ' J ?  ' C  ~ t e Y . >  

& 4 , - r D  U .... 3 .... Y . . . .  
4 1 1  1  1  0 9 3 3 3  t ? 3 9 3  

Y Y  Y Y  
O Q U a  
I l l 1  * * x 4 Y 4 Y  

..n ?..., .. .. . ? * a *  
a+)--- a > + - ?  

j . . . .  x '-1 o t n u  
R - ?  e n -  J L-. - 4 -  
u n q r t  VL L d n a o o  
L t t t *  > .... a * . . .  -I.... 
J I  I 1  I J 3 > d . >  L 3 2 3 >  

4 4 4 4  
3 1 3 3  

-4 1 
1 1 8 1  6 A J U  .. 9, - 4  * a * -  .... - YICIfW 

a a t ~ 3  n d C 3 4 3  
. ~ * t ? 4  1 + x > d t . a  
u r t a ?  .r y n n n n  
E ' U V W V  3 .. .. 'U. 0 .  . ( . . .. 
4 1  I I 1  0 9 3 3 3  

4 w - t  4 4 - ?  . r * ' l t  . 4 W ? Z  
J d 2 2  32.a3 2 - 2 2 >  3 3 3 3  
L I I L  . A +  A S L A  
J J  J J  J A 2  J  2  4 A d A J  

2 3 3 3  n 
3 3 - 3 0  u 

r v g u u  r. 
z r ? q ?  - 
J . . . .  ) 
3 1 T - 1  u 
J  x 

> - 
t 

a .a 
x 

4 0 0 t  * 
x * n - J w  3 
J . . . .  L3 
C h 4 h - 4  lc 
9***+ 
0 * 



P 
C 1 - . - . - . - . - . - . - . 1  - I I 

I - .> -2.4* 
I P I-... -.--.-.- I 

e 





i I 
nnn I 

' Z - - _ c r o  
O X ~ U O U  
W * a n U t r J I V  
X d - T S x  
I - - 0 3 - A  

I a a a - 2 a a  f 
) - -. -. I. - -. I 

ORIGINAL PAGE IS 
OF POOR QUALITY 

............ .*.......... 
I J 1 > 3 J >  I I I I 

4 3 4 % V - I  CIO- I IVNd 
o o o o o a  3 a > a 0 0  
* * I  1 1  1  
1.q , . 3 . 1  

+ * I  I I 1  
. u J J  u U.!l Y 

- 8 r n r ) r - g  n d - 4 0 ;  
Z l D d L ' 3 -  W Y - 3 4 Y D  I -* -. -a I 
+-4U-4 0 4  -4 4 + 9 '4 I 
e . . . . . . . . . . .  . e m . . . . . . . . .  

I 
I A A 3 1  

I 3 O n U ' a O  I I I  1 0 3 3 3 0 J  4 d X  C C C  
Y ' J 4 r ) - v t  V L 4 d Y - 3 t  
9 3 2 - 3 1  3 3 9 3 3 3  
I l I l I 4  1 1 l I 1 l  

d ! :  
0 .3 3 

'XJ U .u . i n  Y I' illiil Y W - l  
..)3 w - 4  -I o n - n  I 
a . r 3  a n o  o r .  

, , ' , I  
I -. -. -. I 

N W ' U 3 U *  C c Y N l ) . w r r (  
e . . . . . . . . . . .  ............ 

I I 1  3 2 2 3 3 3  I 1 1 1 3 7 3 3 9 3  I - -. -. -. -. -. -. -. -. -. -* -. 1  



. - .  - ............ 
I l l  3 3 3 3 3 3  

e o * - n o  
3 3 3 3 3 0  

I +  
U U  J ' J  14 J 
.th.r)Jl,.-,T 
- r U 3 3 O V  
\lh - 4  2 4 ............ 
1  1  039'1)3J 

-r.)dtc)n 
13'30 3 3  
* l + I < l  
'ad.UY-I.LIU 
OF:, J . U U 3  
' ) h 3 W * Z J  
4 4 d r n d . T  ............ 
I l l  3 3 > 7 > 3  



ORIGIN.41. PAGE IS 
OF P9OK QL'ALITY 

4 4 4 - q r r )  
3 ' ) 3 3 3  J 
I I I ~ I I  
J I I A U J U  
3 4 . l h - P  

.\ 3 3  J 
. : z w - w  Y ............ 
I I I  1 > s  J > 3  





ORlGlNAL PAGE Sb 
01: POOR QUALITY 

.. i C m  . . . . . . . . . . . a  i .i . ; 
1 1 1 1 1 1 l  I 1 1 f l 1 1 1  

e m m * m t ~ m m v . n e . m s m q n c m m w m o m - ~ m  
~ ~ Q O O ~ O O ~ O O O C O O ~ ~ ~ O ~ ~ ~ O ~  * * * * * * * + * * * * . * * * * * *  * * * *  
I U U U U  U Y U ~ U 1 1 I I I I + ) U ' J J U . i l ~ U ' U  
o w o r - *  ~ t n r - ~ * e m h - n ~ n ' f i n  . :CL: 
m e * s n 3 Y e . - ? 3 ' P h . 3 E V n r ) d  1 5  r)y 
' ~ , - ~ 3 4 - * n u o - u r , r - 1 0 u u v c  . . , : > - ~ r r  ........................ 
I l l  I f 1  1 . 1  I 1 1 1  I 

m t n r h n , n , n *  n n n  e o n ?  ', rr n n n n e  n . - . ~ a n  
0 3 0 9 0 0 0 1 Y 7 3 3 0 9 3 3 0 3 0 ' 3 ~ a 3 9  
r * + * * * * * + + * + + + + + e * + * * * * *  
3 U ! U ' J 1 l U W U l . ' J U J ' U i U L ) U J  Y r U W W W U . U : J Y i Y  
O n u w r 8 b d 0  u ~ u J u - ? - . ~ u - ~ - . )  U I  
w m o ~ n a n O e o + ~ v n o  a + m a n p  nos-4 
~ - m m ~ ~ 0 4 m - ~ m - ~ r n ~ ~ y ~ - r l r r ) ~ . z  

. . . . e m . . . . .  b . O . . * . . . . . .  

I l l  I 1 1 1  I 
Y-. IL~ m n * m n ~ n * a \ m u - m r m . n . r m r r * a . n  
3 3 3 1 3 7 0 3 3 1 0 7 5 1 7 7 3 3 9 3 3 5 3 9  
* * * * * * * + * * + * * * * C + & C * C C * b  



- t c n n ! * . - * r r e  r . ) t v e ~ - t - ~ s v z e t . )  * > 3 a ' ¶ ' a > a 1 3 3 1 3 3 - > 1 > 7 9 a 3 > 3 0  
u * * * * * * * * * * * * * * A * * * * * * * * *  
u d d J J U J u d 8 4 J U U J U ' I J J U U U  J J J J  

n 4 o r ~ u  o u r *  n , - r m - e ~ . n  o - a n a a  
u ; I 3 4 1  > J ' h h ? * - -  u - l ' P Y F . - 3 h > Q * - 4 D  
I( u t n 4 . r  ~ P ? * Y  . r . d 1 r , u u 4 0 ~ n j - 4 z  . . . .  . . . . - . .  - . . * . . * * . * * . .  * * * * * * * . * . .  . * . * * * * * . . * . . . * . . . . . . . * .  

I I  1 I I l l l l t l  1 1 ' 1  l 1 1 ! 1  1 1  
I a I -, -a -s -. -. -. -. -. -. . -* -r -a 0. -. -. -. u 0. 0. I 

I " ' I  
I - . - . - . - I "  ..-...-.-.-*..-. U . .n l - .o .~ - . . . .  ..... I 



ORIGf?iA; PAGE tS 
OF POOR QiCILIW 

. - - -  
I-." L L 
c. 4111C'a 

I a a . a 2 a 2 -  



I .- .- .- I I I 
I c. c C: I 

: :. Y rrr 



ORKilNAL PAGE IS 
OF POOR QUACITY 

d d l u W T Q H d N U .  T - 4 - 4 Y & U \ C - 4 W & q e  .........*.............. 
I l l t  I l l  I I l l  I l l  I 

w m - - - w  v - m o  ~ V U - + ~ - * ~ V U - C ~ ~ Y N  
U U U O U U O U - ~ U 0 0 3 0 3 U W U 3 U U 3 U O U  . . . . . . . . . . . . . . . . . . . . . . . .  
(r u u . . * . w * C Y L *  * V V W Y  C ~ L L I *  "lW'J,~,u -I 
d , . U " W  u -  I*" U 1 - , \ - ' " u * . t  U ' Y - . Y L b U I - -  
- ~ v o - ~ z ~ ~ Y o Y ~ I ~ ~ - J  3 4 a n h w a v m  

A Y - d . 4 z m Y d  9 9 C - i - 4 d r l r - 4 *  " \dr( ,nb+ ........................ 
I I  I 1 l I 1 1 1 1 I  1 I I 0 1 1  

Y d  -1 
o o n  
* I *  
. i L ,  
a *  .r 
4 2) 1.1 
n n o  ... 

- 4 m . Y o 4 h l  d m -  
' > 0 0 3 3 0 , * 0 O  
l * l * l * l * l  
4 - J A I Y U J U 4  
r ) c ) h e U C O , J 3  
- 1 - L J  v r -w- l - l  -1 
: a m  4  J-l J O C  ......... 
I I I  I I 

* - . , w o r n -  ..- 
3 3 3 3 0 5 3 0 9  * * * * * * * * *  
&2'JYulU..lJJabAJ 
,>Y O C )  4  .*-.I- 
n z  o o * n d a - 4  
U ~ u u \ Y - Q - ~  ......... 
I I I 1 1 1 1  

? 3 r ~ ? 9 t 3 t ~ z - . r l Z d t ~ r  a t - *  4 
a ~ a 3 a ' > ~ a . a 3 ~ s > a s u a ~ ~ ~ > 3 ~ ~  . . . . . . . . . . . . . . . . . . . . . . . .  * * * * * * * * * * * I * * * * * * * * * * * ~  

L W 4 d r ) d U i l U  J U Y . U  U U . d . h I 4 . Y  U r Y Y d . U . U  J Y J ~ U ~ ~ ~ U ~ ~ . U ~ Y ~ ~ Y U ~ ~ U J - I Y  - h ~ l - 4 3 P ~ . ~ ~ ~ ~ U ? ( C ~ ~ 4 > S ~ - > u  4 0 -  -4Z a * - *  W . l -a4\ u -  I J - 4 % * \ 9 - 4 \  " - A *  w.? Y 
Y ? n - - - , r - . r n 3 - +  ~ r + h > a i ' r a ~ . ? t -  .>r, \ 3 - t ? 3 3 > . 4 r -  r . V ~ A ? ~ - W W ~ =  
e Z u  t P d r ' * \ s . r h 4 0 t Y  ? . I ~ - ~ w . ? * J ~ . u ~ . I ~  - 4 ' * - 4 w - 4 ' 9 % d  F d ~ ~ ~ w - 4 . * - - . ~ ~ 4 - - . 4 ~ - 4  
.I *.................*..... ...*.................... 
c I I  I 1  1 l l 1 1 1  I I I 1  I I l l  I I I I I I  I I 

rn 4 4 4 -  4 4 4 4 4  4 - 4 4 4  4 . 4 4 4 4 4 . -  4 4 . 4  4 
4 > > a 3 > > 3 3 > . 3 3  3 2 3  2 > ¶ > 3 3 > > 2 >  
t * l l l * I * I I I ~ l * l l l * I * I l l * l  - J J J . J J . J J . J  I I J J  J U ~ I J J I . I I J  1 4  

r, w 3 - 4  3 . 4 \ ~  u - t - - a i l h . l ) ~ ) - . . ) - \  n n z  (t'r -. q - 4 r 1 ~ 1 ~ 4 ~ - 4 ~ ? n o ~ o ~ ) u h i ~ u n ~ n +  
( Y J O J O - V J . - ~ J J ~ V ~ ? ~ U ~ ~ ~ ~ ~ ~ ~  
-3 ........................ . * . . * . . . . . . . . . . . . . . . . . . .  
a I l l  I 1 1 1  I I I  I I 1  I I I 1 3 3 3 > 3 3 3 3 3 2 3 0 1 3 5 3 3 3 3 3 3 3 3 3 l  

I I I I ..................-................................ I................................................ ( 



a r 4 ~ u ~ o ~ d  J J - ~ O ~ + ~ ~ J V Y Y ~ ~ ~ -  . . . . . . . . . . . . . . . . . . . . . . . .  
I 1  I 1  I I I I I I I 
I I 
I ..- .-.-. - . - . - . - . - . - . - r - . r , - . - . - . - . - . -  I . . , .  -,,.-I 1 

1 -. -. -. -. -. -. ( 
I i 
I C C C  I 

o::o)r * *  
. - r b t ) 3 1  
.3 - 2  a .a L. a 
L,. r 3 3 2  
n m ; n a - > m  

2 .2 > n . - .>  
I a a  4 I 
1 1 

. q ? d u - 4 ? d - + 4 w  + + d w ~ u  r - + . d I r  
2 3 3 3 0 0 > 3 3 1 Y 3 3 3 a 5 ' 2 3 3 I ) 7  > 1  a 
* l * l * l * l * l * l ~ l * l * l * l * l * l  
Y d . U  U . U ~ ~ & ~ A J ~ Y U ~ J Y . A J . ~ A L Y J Y J ~  

3 y *  
* . . 0 d U h * h 3 d U  - ! 9 3 m f f - . J . - t  3 1 t t  .? 
w c r - 4  \ I - - r - ~ ~ u w Y Y d d ~ ~ U Y 1 d d ~ ~ d ~  ...........*.*..**...... 
I I I I I I I I I * 
~ l ? - t ? v * ~ * * t ? * l ? l r - ~ - ~ ?  C r 
3 3 > 3 3 3 3 3 3 . > ¶ J 3 3 3  J 3 > Y  > > > . a  
* * . * * * * * * * * * * * * * a * * * * * * *  
. U J - I A A I l Y U 4 J 4 A A U J d J U  J J J  J J J  
4 ~ 4 ~ h o + \ ~ h d . ? - g ~ a h - ~ 4 n d * 4 ~  
~ n n t  o t  u n ~ \ r  a 3 0 - n ~  J > I D * ~ O ~  
n d a n + r n u o r  4 - 1 n y 3 4 + 4 a - 4 ~ 4 4 - .  ........................ 

I I l l  I 1 1  1 1 1 1  I 
I I .................................................. 



1 ..a-.................................-.......... I 
I 

I I1 I I .... I!. ..!!!.!!!!!.!.!!.. l t br~n4~10-r r*Chuchcz~(~~ct 
WC c*.W*Q-CLw+hiCP U Z*wYb Cb 
U atr-hO &CI.UD-CCC Jbr-U~oc*.b~ 
ILI r.~~rmrr,rt~,t~nr nrr* r vr4.t r r 
************************ CCCCC.C CCCtCCCCCCCCCCCCCC 
rrCCC or. cC.cccrrrC~~~r.,rcrh~ 

I I I I I I I I 
............*.....*..... rrcmrc*zrhetcc*rkrccac~~~ 
I cChb.CCurh~bPFdFPCr\rCCb 
r.r F~,*ccuzr.-+~.~~rt'( LC\ 
I PI ~r~r,rrrrrrr~ I rrrrrrrn 
........................ c CCLCCLCLCLCLCCCCCCC~LCCC 
~.PC~C ~CF-EIC~.~~~~CPI.L.C.PC. 

Ill 111 I I 
....... !!!!...... ....... ~hh CS~- wh hch+r.r -18hr. -3r r sr 
I..)CLL.'I..~.UL~ r&.~~~n~o~rumr t. va 
WcrnCCC.+rrCwChI.~a+hhi*nWha 
rmnrrrrrnr~rr~nrrrrn.rrr rr 
***,***.*******..**...** 
GCDCL QCCC COC CC\CC~CcOCC.c'C'C 
rch &r~r~.I\h~t-~rh.rrrhlI f~brr 

I I I 
........................ I rwur-arc S.aS'cucwur-v-4~. hO-v 
r c~~~.achruP~-C~ccP -4-acd 
~LbLrb~LFh~tbbP~bhcbCC~r 
-nrrrrr-t-I r r:,~ n(~. rr 1 r.nr.r.rn 
***********l***********l 
LCCLCLCCC~ cCL>CCCC-CCC~CLC 
rcCcCcr.CCCCrrhr nCF.cc~c r r 

~-a.~h..n~ht.t, h.~.nr -a. h -nhrh,rrr h..n- 
n .- *.I 8.1 +. 17 a -t 4.1 a I **I *I h S r ) hd n # .- r 4 

nnbnrrrc3a.n ~tdru-u<n\rhlr\r,,~,.p~.n 
- n, F n.r -3w .. C*-^WP..-I r\r. r! 
****************+******* nr-nnec nn~?nonnnnnnso~oc: 30 
er*urrr-uhlhrder.rrh,brrre .hrw 

I I I I I I 
........................ -~u.~rr~nr.-.~et~r ru-rr 3hlh'rr J 
r - r -bar- *cr*~h.ah~.~ 
rbC-rr.C.a~OCCZ(-, LCCC +LbO 
r>.-. r I- t - -7 :-,r: c,- I* rr - ,-.: ,- ,.,en ,I 
************+**+******** CCL.CC.- c o~r~~~~~c~~.c.-~~~c~~~~ 
-h.rh oh nnrc-.c-mn~~e-~ren~c~-c) 

Il I I I I I 
..*........*......*..... r.-0 urcrb.. CbbrC%\rr~ rr .war+ 
r r b *r.r,.n3C.C .Pk.)* 're.* OCI" .L*L 
*tW+hbCwN?r>mrwrrr d Ou .%Y~YL 

1. ,- I .,'*. . ti ,,,,, -5 v 
****I.****************** 
nnmnnnn~nennn.~mnnnnnnn.~n 
h,.,T~h,",dr.b..-.-.~r \*ar..-lur"-.,r-r 

1 I I I I I Ill I 
*......... e m . . . . . . . . . . . .  
r- ---ac .~rn-~nnhl~:--~~r.-~.~~-C?)\i 
*c~.r.r.rn.\. .l+.sh,-~. &L-&.-. .a 
*.I't.L\'S, ~,CIIY~).~~.Y~~CC.UI.I~,T\'C&> 

* t I. 1 t m - m In .h rr rv t-r t- -v 71. m 



4 * * a > -  
*:c-.: 
1 1 I * 1  
' A d  3Y). 
n ? = b  ;) 
r rYh ) *9  
m P  C N V  
N i ) U L ( r (  ..... 
1 1 1 1 1  



m * *  * * f  
t a .  - .- -0 

a J A 
me-. 
1 4 *  
2 3 3  
* * .a  



Pb?I** D?'?BP D P bbT.%? b?.tf.P bbf-%P f t.PWb bE? bB ND.8. Wb 4 
I 

CCCCC CCCCC CCtCC CCCCC TLCCC CCCCC CCCCC CCCCC CCCCC CCCCC CC 
-, **b*h bb>*S >b*hS *V#b* >bP%% *S*bb b*hsb VbbWb bb 

I i 
~-CLI me--- ---I- CLLI- LC--- C-LC- IIC-c CCLL- L-L~C C-CL- r- 

I rrrrr rrrtr rrrrr rrrrr rrr1 r rrrrr rrr-rr rrrrr rrrrr ri-rrr rr 
CCLCC CUCrnC CLLClC -we-- CC.-CC CLCC* ..LCC.. r--..r c-r-c r..cr.. rc 

i W'uLDb b Sb*%% PStSF. bGbS1- L.lbbt.b P?-b~%t bt ?.Pi. tLL1.I S Wl.bP SP 
1 LOa:%S'X XsXax 7' S-*Z.1% L.7tCX >)ZIP &LL*.A 1C.4.LJ SYZZX LL17It FL. ' 

***4* <**** 44444 -t**44 -r*4*4 *4**4 **44-8 444-4 44444 ***4* *- 

CCL C hrl)hhiC C~CCU CCC h'h. L. I.'h c rr cu LChVuk rr 
WCX~U C-U~UW WA.C,C,~ cut-u, wcmce ecvs~ rr*wb rr.cr.lrc* zcaar rr~rt-c am 

ccccc ~rrrr 
ccCCL cCCCC COUOC CCOaC OOCCC COO00 Couvu Uur b uu.Uvu ++re, a, 





ORrlQINM PAGE I$ 
OC QUALITY 

i - u * * * I +  , . 4-r..r 1 - a  .r..ru - r . ? m - r -  . * * - r  *er m e t * - -  -.rr-t.!- - - . r . *  4 -. , r l . q  .* y . . .').. - - - - , > - 3  ..-, . 2 - .  - 9 :  , *- '9 
1  e * * * *  . . * * *  * + * * *  * * + * *  ; * * * *  i * ++ *  * * * * .  * * * * i  . r e . *  3 

: d .A .a . U 4 . * rr! U1 .&I .u ~ ' c  & t I 4 t A' w I 4 h u I ' '  ? b d  W U U s u W ' . A u .a 8 ' 1  . - c a .. + r )  
. (5 0 . 4 * 1 . . o  -benrr.q , n r . r a d  *.lru-c? n n - k h  d . : o - c +  4 I W A - o  o . \ o + r  zz-ty3 ' a ,  t I * ~ - m O n m  6 a n a u  *ndd.  r o o u s  N ~ O ~ W  + o - W w  n o s e e  w b O c u  I-sue* : m h O h C .  b * O U W b  C r s d V *  V * * u . Y *  \C'Fr(N h ) * W b I  O I S ~ O ~ ~ ?  Y m U 4 Y  V C e r F I .  Mb 

h. 'LIY (ltep. .$ . . r - r . w i .  u b  N.*F ~ . a C ) m - .  Pa&-* u n m E  t - 0 4 1 . '  . t - -  m & L  .I C ~ W  rn 
I . . a * * .  ..... ..... . . .*. .*... * m e . *  . . * B e  * . . . a  b e . . .  . . . . a  
, I I I l I l  ) l l I I  I l l l l  l 1 1 l 1  l l l l l  I 1 l 1 1 1  1 1 1 l l  I I I I I  I l I I I  ; i 



J '! 
6 .  
* '. * * - w  
r u n  
?7 
I I 

ORmNAL PAW #1 
OF POOR QUALlt71 

. . , h ~ a -  Y C I ~ O E  . . 4 . - 3 * v r  O V O ~ Y  n t ~ \ a w  sltrnrln u m z 3 - 1  . * e . 4 w  
u .Il- m . I I M - 4  Y Y Y  * - 4 -  Y < Y  Y y 





ORlGlNAC PAGE I9 
OF POOR QWALIN 



a A -  
9 > s* 

U W Y  
u e 
I L L .  

s 
> D *  



ORIGINAL PAQE 
OF POOR QUALITY 



(I) 

a *  F 
? -  t 
4 -  r 
t U  U 
r -3 
' J  ; 
3 u 

D = 
L 
.I I - I 

+A * * * 

(I) 
X 
.a 
0 * 





CC I 
5-1 

LL7 VTI 
C.CCI rrl 
ewn- nmcb 

0 C 
I I bW I I& 

r - 4 n 
I C w 

crcc w 
C- C. C 7 x 
OOCVl c - m.. 
cret ' CC~ - c 
CCC r Z 
CC C-* C 

:: -r+rr B 
nnn 1 
r'r rr? P 
e -. -. fi 9 

<XX 04 
C 

UUO ylm 
LC*. - *mu C. 
4 WC 
b2.t -lv. 
ZZZ x- 
non - mmn: xm 

c-a 
6t-l- % 
no0 (L- 
4 c7 

m c 
'rE r 
r-s mr 
m x m 
nmr nz -#oz *-a 

co en 
b x 40 
2CYI L-. 
rnc r 

lnc' 
P 2- n 
C 
c. S a 
Y +A 
4 C, 

C 
(I) 

-a 

YI 
M 
n 





u.. " 

r 6 C I  A -  a 
U 3 C h  2- 
I .  f *  0 .  C r y  v *  
O W  rro t l  I C O  

h 
c m  
Q-4  

3 
u -4 
a.. 

a '  
0 
I 

Y u .x 
..a . *4  
Y U  3 7  
L, E - l  
A 3  7 .  





. . . . .: * ,  , , ''-,'.' 
, < $ . ? -  <. - > < ,r,.,. I;?? '-..;.;q 'y'***:+'-e". *, , :> ' .% x . . . , , .., . - :.&a. . ;t .+ 

P 
t.? 

UN(LY 
U O U O  

I 

*o'zt: 
t.... 

f 
C . .  . 
P U O O O  



- rrrr rrrr rrrr rrrr rrrr rrrr 
?. -91% VTTT ~t~t n%wt zrtr -To- 
* cccc cccc cccc ecee cccc cccc 
r abbe +LPC ~LPC +U*C a~ec +bht 

P 0 0 CCCGC! CCCCC. I 1 l l r n, ae++p rrcr us b so r IT. ** on hh(uhw 
E huhyp QI U V'V U, 

• crc.~r c*hcF F P 2 $$it# 0 hefLrl ta00+S OCOY W fPtp0 4 +OW0 CDVVI NU!hiO 
J: OCYLL Cui5(11 baCC - r \* & Q .. B o n~rn r. c.3 

z 1111 
C CCL'C 
r: **kc 

r r D ccccx ccccc I 11 lr (r LLCbC'. hhhhC ***. ***a C. *a*. C. *+a*- 
.***I- br.hrr occur 3 n *a++e 

f LbLCr & -Ct-41 3 r COeC 
1 hhrhFH ** X hbCU 0 a? .***C 
m GCCC a UC~C LOEC 
W CCCC' Q+DQ +OOV *a m. rc be*. 

IC unww r )I X 
Ill1 
cnee 
ha hh' 

GGCOC n ccoox oocae I I I I r g **a f . ***r ** u. ** 00 ** **C) C*S..O 
r g w+w+* u+~+r F n ofirk* 

bCCC( CUUb* L tWah3 
eorrc% +cba c x -0 &C 

f GCbO *OU* h* C* 
n huua GVOC n *. ah&+*. 

nnhn cccc .( 4 w 
llll I111 
0000 0000 
rrrr cuhbh 

**.*r 
9r&r? 
Chrh 
YWrWO 
U**O* 
*QbU 
r: r,. v n' 
IIII 
0000 
hrrhr 



I 
** .+ 
0 .  
Y 3  
u;c 
.m 
Ury 
z I 

Y .* 
0 
r - 
U 
x .  
U O  

d-4 
- 4  
*-I 
Cry 
a 
r 

* 
" 3  2 Y Z E h  : *  1 z r 
2 x 0 c 00 orr w m  t 
r a  f t u 4  
a .  - . 5 1  "; ff? 5 



ORIGINAL PAGE Is ., 
i OF POOR QUALITY 
I I 

Y 
bo * 
& 4 
U D  
2 . 
a r- 
or- - I 

9 ..( - N Y Y  
0 0 U 0 

I t I 
I c y w a  Y Ul 'W .u 
e . 4  w .em u - l  8. U C. * . W A O  

N I E O  u . *  i; o r ~ r -  JLP C C L  C w  
Y UO o m  r c Y u a  or- t m  a- * *  t- . L 4  * h  4 d L .a* Y Z  ",m 3% 
0 0  ( 4  4 04  n J( f X *  Z m  z *  u s  
+ N  O O  Chl U 0 L a m  a *  
+ I  C )  2 1  X I  11 L I I 



* OF POOR QUAUTY 
a ,. . . ' 1 . . l h j .  > a  * -  

b 
V - 4 J 1  ' 3  ** w .. *I -r 9 F 

W *  U 3 l -  * * a -  :?U6s * . e *  . • 
.' e " r E . * U  r y , . U W U  d 

L * h O  - x w l>+llr ...n-,.r u '2. .t-u - Y -  n ~ 3 ~ 4 3  vr 1 
, . (r - U I Y  a<. -2 . .> a. 

& * * * a  M d . 4 . 4 - 4  . . . a  
. o m . .  

( 1 ' * . . .  4 
r O o 4 %  - ? r e d 9  b+ I *  ; w *  . - -  c . ... U r l r l r l d  ' . . a  . C L ' I . O Y  O * P . * ( C .  a b . . b L * * . , t .  

U U V C  b 0 ( <  L u u v u  (L U . t ! I .  U'.' 

H U N  * 
QO U U 

0 
U ! 
3 
C . . . .  
& O C J O W  

r r v * c  
O U O O  

O r l g . 4 0  
C 8 O * r ?  

* Y I( * * 4 4 .. 3 3 10 Y .. ..*a20 .. . n . t ~ 8  $ r , o o  .. a s m n  r e +  * a *  H 
~ O + Y  o-loro m e m r  sage u\ 0 .  4zlr.n 

2 i q O P 0  C f r o + ~ m  ' Y V f - % P  P . 3 W 1 m O a  3 D ... ,a .% . . . *  w 
L+ ~ S J V I O  a c ~ m n ~ r c d  u 

m 4 o c . o  ~ . - ~ - n , n  r ? o o - u  &ou--sr  r 
i N d - 4 4  U ' V W C J  . - 4 + W N  +II,n*,n- b 

o LIJ*. I*C LJ . * a m r n l ~ a  & l a *  .o udrcd . .c  L ~ M O ~ W  S * . I C *  2 0  . m-• 
o o u o  0 1  I > O O U O  z o o o o a  vr Y) r I I I I u I I I I -3.aoa 

Y 
H * ; P m O  

r e o a  
L.... 
P ?  0-7 3 
zl*-*'? 
Q r l . 4 - 1 4  
P I  I 

4 
" h h h h  

U P W ?  
O * J ' ? D  
y a . . .  
b . 0 0 0 0  
U 4 . 4 d d  
- 1  1 1  1  

O * b Y  
N h W b  

& a m a m  
'4 7 7 9 ? 
t C . 1 4 - r r l  
C . . . .  '+ 

,Y 4 - 4 4  u u w . 4  -44..1..1 Y Y . U - 4  
O U O U  O U O U  0 0 0 3  
1 1 1 1  1 1 1 1  I 1 1 1  
J M Y 4  w Y i Q d  1 4 4 0  U Y  1 Y 

I 3 9 0 %  * . r h f i O O  . * h r ) h  J 4 3 0 . -  0 ' 3 9 7  . . t O - + 8  . . n h r a  0 7 2 3  
i h v 9 a  ~ d * n  4 3 a n  r n n w  * e + e  e m  + n e w  ~ = 1 3  

e - l e - 7  il A S . D * *  m a p 3  4 o m h u  f - h l ~ h  ' a3434  I V  . . m . . + r 4 3 n n  4 x > m e . .  4  c . 1 3 ~ .  . L C T P ~  ~2 m j .  ~ ~ 3 1 3  . e r r r  1 J 
.I m e e m  4 0 e e r  n L O O . * +  4 - * * -  ~ m - 7 ~ )  . a 0 0 9  r s . ~ 4 >  y ~ , n o >  

7 4 s L * * * L )  a * . . .  4 . e . .  2 4 4 4 4  & . + a 4 4  J 4 4 q . l  
e- 3 3 > 2  m * I 1 1 1  d l 1 1 1  3 1 1 1 1 1  i & I 1 7  

4 . J - . t  ..l*?* 4 u - *  * *  d Y * Z  4 * * *  - 4 Y - r  . - * 7 e  - 4 u * *  4 4 - ?  
3 3 3 2 2  3 2 3 3  2 3 2 3  s > > a  3 2 3 3  > > a >  a s 3 2  2 > a 3  3 3 2 3  a s 3 3  

# 5 & A  L O * &  a & % &  * & * A  A &  L L L A  L I I O  4 2 L 1  S I I L  * & a &  
-, J  A A A A  A J A A  A 4 4 4  A A A 4  A J A A  A A A A  A A A J  4 4 4 4  A 4 A 4  J J A A  

i 



- rrrr rrrr 
* t'tTT %l.r.T.Z 
c ccce eccc r +kLr abr + 

rrrr rrrr rrrr rrrr 
*%tT POTI TTlS ZltV 

.be+ +*PC Jlh* 

Crccr crrcc l l I lr 
*...) re*. 

S "" 
UCCCI 

e-r , % oer 4s. 
V*ZJ?. 21 c OYUCl 
cuaw o J *U*GC; 
*a0 C 

I 
*a*. 

FIYC 0 0. hYVI*** 
(r n'u m * X X 
1111 
ccC)n 
CCCC 

;f-;;; 
CCII* 
OJW+ 
wun.0 
ve C C 
nent~ 
Ill1 
OOCO 
C C P C 

-. 
*am4 a. 0 . CO'OP WOOD .. Fur f7 % 
I1 11 
0000 

enoms 
a*.. O 

3 
.. * 



Y .I 
n Y 
G I 
LIE 
a n  
U d  x in-  0 1  I t 3  P O  L l  

-- 
c Y r r - ..b -a - 6  u *  - 4  
tu I-'- C U C *- > a  A a  JQ J C  * e H w -  v4n r *  ubn W d  

w o c u  3 : . re a ?  4 . n  r u  a 4  * 3. a 3 c a  I-., C w  I* - *  
(.I 4 u  0 .  ti. C .  O *  U *  Orn s-0 C .  

* O U O U U  w x Z a )  

3 - n 
w m  
Un, 
I R 
I:. 
1 

X I  

- .. .. u .. 1 
' ( 0 . 2  3 h -  C 
'JJ l i -  f: '4 

2; 3 4; : .: 
2) 4 .  urn x *  

a , * a  * I  t o  a 9  



- .. ).. 
' >  . 
i ;  

C -. 
UP) 

0 0 " I m n) 
U c' 0 v 

I I 
Y 4 F 4  Y d  X * .L1 u 
r R  , ?  - 3  w r  n r 4 4 % a  - 3  .JI., 
n. O I  8 0 u r r  0 C: c L*? a 8  : .;e 

u. U.. C r  (., C U . '  w e  -r N C C  
..I C' d -  -- 2"s d z  

CI Gm o m  u n a e  r e  r e  m a  
a t  1-1 L I  Z I  A J  L I I 

-* .. 3' 
Dr. 
.I . 
U'J 
c rn 
ur( 
C I 

- - 4 4  
0 3 
I * i )  

I 
* * - r  ..cr 2 2 -  2: Y .. Y 3  3-  " Y 2- A 4  
3 .  r -3r .  3 . w  o o 3 0  iuln u e m  
T %  3 -  S ' .  x u  LL a. 0 3  n a a 2 %  Crrl 
-34 A 3 - 4  J - J  -J I - 3  x -  r a -  ~ r n  
( 3  e h  e n  4 6  n u T.U m r  u ul . a m  dn 
wry C ? Y  3 4  ar. 3 .  0 .  a .  X.4  a r x . 0 . 
c C + I  = I  L 3  X O  u I I 





. -. .. . f', 
* I  

-34ar 
ah- 

a 
r C . d . r J t 0  

W O Q I )  
S L Y 9 0  
I..... 
ao.4- "9Y*2  

I 

v s v d  a* - 3 3  * a 2  0 0 
4 *.do% 

u 4 
r. 1. 

u 
3 
4 

P 
A * . . .  * * . . .  
, 3 3 3 3  x 3 4 . a a  



- 
t 
m 

C O  
J I 

' 0  
ah) 

Y 
r h 
3n 
%: 
of- 
cru 
0 1 



- ZYfJ3?YZ ZYY 
CCCcrc-CCC CCC 
rrrrrrrrrrrr 
rrrr rt'rrr rrr 

1 I C CX CX Ir I- 4 4 
*a Y L. * hX . O -0 . O 001 -0 CC 00 
ur uc r 2 - u UP c-l CP CP 
rr cc z. n C- Z. I OC, 4, kt GC. 
w4 ax3 x r ern CC. 1: 11'1 -& 4 *I 
u IL~ .. n mr:l oc c c-0 oc r c rr kr h u s~ ~r .. ." L.. 0; *.. 4 h<Xh )I 
1 1 

r 14 -I 
UP LG run 
.ow &D OW 
an UP en 

.C WX 
!"z ,, -0 
&r u.. u.. 

Lb4 



3220" 
L . . . .  
r )  ,- L- .n n 
21 rr) ry w w  
a=*-- 
0 

* .4 
w b m - 4 0  - B O O N  

C Z N S  m m c o  s u m o  
> 8 I U , W I -  L . 0 1 O O  Y I Q Q U . r -  0 

* 
rn+rr)a 

J O T . )  
n O r . h - 8  
-x o e 3 *  
Q . . . .  
>sr-mm 
a 

* 
- 3 3 3 3  

0 0 3 9  
o m . . .  
~ - o n . n n  
C 4 C Q Q  
rUI*C+ 
3 t I l l  

X 
- % a n *  

a - 4 0 - n  
a r- * r 4  -9 
L . . . .  
Y o m m . 0  
A J a " L o r y 4  
u 

U 
I.... 
C O O 3 1  

4 9 - +  4 - 4 - r  4 4 - t  4 r ) . ) ?  4 * n *  4 w - *  4 - 4 - *  . 4 u . ) e  4 u - *  
, 3 3233 2 2 2 2  > A 3 3  3 2 3 2  3 2 3 3  3 3 3 2  2233 3 3 2 3  s a a a  2332 

% &*&I a 'LA&+ L L  . & % % A  ' & a  a&&& ' L I Z \  
, J A J d A  J J ! A  A A A A  A J 4 J  J J J J  J A A A  J J A A  J J J J  J A 4 A  J J J J  

I 







ORIGfNAL PAGE IS 
OF POOR QUALITY 

rl 
0 
I 
Y) 

hl 
C Q  
L - 
r l c  
W - 4  



rr r r rr - r rrrr rrrr rrrr rrrr rrrr rrrr rrrr rtrr r 
tt-f tq-2- TIT- ZIZI OIIT t~w~ ~ZTT -TIT w DII~ % 
cccc cccc cccc cccc cccc cccc ~CCC cccc recc cccr c 
4be1- Cbht OLh- L. ~bht A be 4bre be +bh* 

L- 
*CP-c.P 
cccc- 

! 
CCCC z .... b. 
ccr.c 

I 
CCCC' 

l 

. -7 

. 00.. u. w L. 
A- hcu<? .. . FCCOC a\& 

<U-JCk @t.h 
v COO 
Oh-V &<I-. 

VI 0.. . l I-WPb3 w 
c. ~.cr~.r c 
7 ,juue- !'tftc t 
n CC-COB cone s 

OCOO 
.. ..-CCjO \raw&. 

I I I1 
r~ 

11 I1 
t CC CCCC D 
h hC C.C'CC trt* * 

Yltz t 5 1 I7 11 11- 
ce h> I- C c I' +&.,hhT' L.* r 
r,hcC r:UbC- +a++& CfoCC ..bec *.**? 
.+.I -c t.Cb.1 LCt'VZ wr**- 3L48. cr L+C 
r.e he T .dre LC CC.CC CLL-D I.CC A UOULU~ 
**re • • f. L~CC BrC'u O hCvO 
r+ru*. CrCh*.. CCCC CVOL 4..-4,.. rUWV0.W 

h X RRW- W W P 
Ill1 
~cnn 
rUCIuI- 

Gaca- ai.srii VU~CG UVVL-L .e .a -. *.a- -- -.- ELSiS ' .*.*P .CuCZ h4OCt LCCC* CCLCT* 4 *...c ! UVUUh *Fa C3 QF* VC CCCC CCCICT YLUO FOLb4 
f+b*.. u.0. • I-. 0c.00 OCGC ucab awe- 
uvuu rrdh+** faut*. CCOG GCCC uwr.~** WFL.L.*- 

1111w IIIIX CI 1 (E 21 I I X ocao< Z OCCC 
t-h~h~j NWCNC ~~hrh-~ o-es- ~cyl+n rrur~w< **-*n -u+*o ****s 
ucwcc *LCC- ~.bu.~r~, I~~I-YC~ .a. - e ; c c+.~+T x 
r::c.%t aeuhn c h,c.C>c~ Cab+* uc~-,c v .... 1 c 
*f.*s *W~UCJ hihbbrr &vYaw )NU* *~lluh+ - G~.LI a- o 
F* Om eoe* U k hU8.C *Obf CbVIbO 
h~uva CzrUiue. COCC UNYU +NrU** OCia*. 

.( h rr r el k 4 x 
UbDW 

I II 
0 00 
rU r8,C 

occcc I ~n I IX w I I m ~OOOP x ocac< I In coca 
** a . m CU~UC Orwrc wrrrn .re ra e. a n WU~W~ n ~nlucrr~rn -0 P 

-( hiChbVI UW'OCI bhhrhl O.O(r* I I QCr4" C O&*W% m 
3 OC* cn a~.rvx ~WUWF. cccrv .O .I UI ..a*.. CI 
u CL. 6.0 CdV)bC • . • . W C)bOO.O ldU AvII 4 cndb9P C 

I I I IC I ~n x OQCOQ UI 1111-0 II rn x IIIIO 
)a)+- 0rw1.u~ P*IUUO O.-.-J NNNN~~ NWNW~ *c(+.uc *b&we basam k-rr 
~QLTU-I Ua.*W IXWYN~ l. hWWW X . . . • I C.. . W PW+.#r mC0.U- V*OW 
c~tmc~ cat-n ~rrcl n. ..e. C. &V.L.*-' v ... o LC.. 0- . ~CFX 
.a** 0 *oW+o *tnYNO W rUNNN*r CSN4 CQI-Om-0 *CI.I-C *.**I- 02'>** 
eO*O NCfob a** • OW OYOC I- WOOW 4VWW mofUW 
OCCG*. U~.CIC** ot**.* occc I-+CCX** t-CUW- eur~w ++zo** ~..ur~u 

4 4 h k 4 X k 

I 
crocrac n81 o 0 - 0~00-u I- 11110 II x r 11 

I ..me W~CWC I l • T • -( WLJIJW~ amnuts nnrrc a mdom 
-.( -0 N. VI rh:**v Ul a174 c .... V, .... 0 .... r e . -e - n OIJWO ~mn~n ~l+awo d-~aow m pwso 

0 Oh 
~.IIJ~CI L3- 0 o 30 n 3 *~~PNQ W~T.-~WC L7 \L',>' WW-IW 4. he o o nnos wmrs~ fn~3w m1-9~ 

** ucrr VI.. UOYO 
h e 0 mrmQ ~N-Jv-. ht4UlCnu 

h .* Yea0 
N 4 x 

1 I I r mnoow n oonao r: I 10 I IIV 
errraw .a. .C r(rrU;) I- 0 b a*. . rr: AwNNn ere c 
U kd P p W *ha&% hbNhrr. c (IIOICL)~~ e* u wco -1 
PLd .- S w-.+ ilb U u.L (E yl~Zu*-l cJ.4- C;-+V 

u .J'. o ..om 0 IC -J).DU.* WCW+ r ~CSC 
..me ** 4. 3!PmO. i3dJN 0 LOW* 

F ann.7-7 I I -O nn~aw Illln 1 I a 
-warn . K ~JU)NN~ a a J rrrrn aaharuw r~~---e 

w ~hab ~O-WF c e.0. -. . . . r- I.oL--.I~ 
-* C.S. h .. 'L J) d;W(r VI C.nOCT : r -.. Cr 

d.4. -.r) n cra ~sn ruetr w \.ei-C:F d~rnrr C* C* m 
4. ?.. ...* . C*C.C. *1.411):b *lB>tmr? 

e v a :: ** ~(LCCS. 1.k.6~. 
- cc r c tuvr i r* . . ': 0. 

Z -. 

- - * C- 
'I. 



?-----..- rrrr r rr l rrrr rrrr rrrr rrrr 
if c t l- l-Sf T TPTT ZTTP YV.C' 7-t.P 
>Lt***L.h CCCC CCCC CCCC CCCC CCCC CCCC 
rr-r~c-rr ALL#- +&.CC ~CEC J~.E+ +be+ ~LCC 

re.** 
tlDLOC 
LC'CC.L 
C.h-4 
* us 9 C 
* 41LU 
Prlrn 
I I I I 

CCCC 
mr ** 

LIT 
33333:4--t 
0 n-r -0 0 i -.c 
~nncnnslc*- 
iJ'rS2X 
El&lP~VL~ 
71'75r5.Z-rWf 
;"~;LCL.~.C 
r C a' r'f C a-C 
?a))Ylrr 
r rr r-rr 11: P 

e 4 WC & 
CCdC.. 
CCC \'f 

a,..? 
C CG 
4. CIb. 

x 

rrrrrriic 

IIP n occos oocon r r.eer ... ef eee*~ **ear. ~uhw% 
h.h.hh.* CCUU* f P 31auab 
bCU-r Lc~& * A r Cc.Ct3: 
~+r~hrt Wr.indX 0 W rrU-C. 
Yb,* +hrCiLI ..*. u~nr u~\u,h .. i-uvt.. n r'. rri r h h c 
1 I I I 
0 0 0 0 
r C r r 

I I WII ococn COOCT 
puan.a< .a r rr.+~+n . . r~ ** n 
hCb.C-4 Wbhh* hCth1 d 0 
aeosQ ~.-hca~ Lib* 3 r 
w -4~~+a orwu 0 n 
~urm brwQ 08 

OC+C W-JOhJ C+Vh'. 
Fr rl-I- 1 
I I I I 
eon0 
~rrr 

81-1 I ontnn O~~CT 
wueDr ccrr.C rtulTwC, ..en a** C\ 
~~r-4- uaw+- e.,uaen n P 
.eaa;r e-orx +re* C r 
-4rww~ br.w-4 a* co m n 
OJDW uacc .90w 
\".C.h.L. CCCW h~e-W** .* 

* A * 



ORKUNAL PAGE IS 
OF POOR QUALlW 

.* . 
' J  ,u 
& v 
, ,- 

C 
u i  
& I 

J 
U + * .:I 

*I + 
C: IF 
I. y 

I 
C r y  
U .  
a I 

Y 
w w 
u .  
rcm 
3 C 
u 4 
v-l 
E l 

.I .. h 
C Q 
In, 

'2: 
r i  . 
r l 





. r * ; * i  ? ? 5 L . ) ? ) .  3 - 3 1  c r e r r  
s n d n y  - * r * e  * n , n . n n  c 9 3 a . r  ? j u , u r  - o a o o  
m n r o r  a d m u 8  4 -  .d r  r r  r  - 4  u a 4 n 1 )  : ~ m e r ,  



rrrr 
ZVPT 
CCCC 
+CP r 

r rr r 
V%%-- 
CCCC 
Jbh* 

L 

rrrr rrrr 
t%tT -7-% 
CCtC CCCC 
*LC +bet- 

rrrr rrrr 
7.71- TtTT 
ccec ccrc 
*CIP*- Cbhh 

ecccc I I I cr 
**..n hhhrw 

% CI-&.&.% 
- cJ&..Il 
w + JC+C 

..a. 
UCV * .. r 

- 
FCC. ul 
. . UF 

u *.t Yt 
Cl *-ha 
uawu 
**a+ 

rccc c 
ctu'C.> 
+VtC .. rnrn r 
1111 
CCCC 
+re* 

11 CCCCl 
.... P. ..... ette+ ir 
%JC'b> :' 
h<UO C 
WWUU 
n. 46. U 
w WPrF X 
Ill1 
oono 
L. c PC. c 

OCGOX 
*..a = a*.. O 
2 L.P rc 
*+bra E- a 
*COY C. 
OUbU 
~OCI~ .. 

r 
LLLLC 
00.. r 
L r. I. L ;' 
Ir h fi h-4 
CCUC 
CCC C 

ulhJ&* . -lrwo  am-^- 
rvrrt- t 
IIII 
ooon 
CC~C 

I 
CCt-L< CfPOSO 
*\nul~.+ hire ~n 
. . . 2.. tb 

aau* YC. 
rww* . CFN -A W*hU** 

- 







ORIGINAL 
:OF POOR 

PAGE l9 
qunrrrq 

1 
I I 
I I 
, 
I i 
I 

I 

I 
dNC)., 

m a o r  ' 
I J W W W  

I 

a 4 a a  ' 
a a a a  ' 
I Y W U ) ~ U  
Y Y Y Y  , 
W U O U  
a u a a  
a a o a  
L L L L  
w e u u  
W M M Y  
I-bCL- , 
1-11 
eb-c 
Y)U)V)V) 

Y)II).Av) I 

3333 
Y M Y M  
o o o o  
(444 
Y Y Y Q  

= t m u  I I 1 1  ~ c t i  
UUUU UUUbK U - W l E S  
l? I I I Z1 IU IU r U  t b l  111 UI r 0  - - - -  
uoou  i d i d  i ~ 3 i  

iL 
U 
M 

C 
u CPLC 

J U U 'U ' U  
2 e l  .v ,.I *u 
u L L Y Y L  
C1 

LI r.! PI r) C) L a  r3 C* C1 
i U 2 U ' J  
U Ul  u- u- In 
U ./I u* u1 uv .... 
J( 4 U %.a* 

1 A 

a 
U 
2 
0 II I1 I1 I1 I1 11 I1 I1 
u 
,&r(..*# J 
I U U U U  r ( l U P ) J  
I ~ A . . I ~  a - a a  
I U Y I Y U )  UUYL) 
l Y Y * L I  9 9 - 9  
I L L P L  v u u -  

r r r P  

w u IJ '11 
'I4 'U 4 .U 
Y Y Y Y  

1 K 

'IJ 4 
2 . 0 . .  

hd .3 U U  r.X 

4 W * # *  
Y L L U U  
U U O U  
* Y  I *  
UUUU 
u o o w  



ORIGINAL PAQk 
OE POOR QUALITY 

= I - 
- 0 - C C e -  
x .I 'J sh! 'LJ 

U .rl tu IC) 
dkILYIIL 
a 

v 1 7 n 5 0  
C . . . .  

4. .a > a  U - 



~. 
& V I  
U C C C C  t 
O ' C I L V L L  Z . 

-a 

4 'Y .Y L U  a\ 
13 ta 'a C J  

z L - - *  
U.J.U.UILI  
.,I 1 3  ' J 0 
w -3 . a  '3 -2 

U .D 1 0  r P  
V W.. "8 -8 -8 
L . . . .  







ORIGINAL PAGE IS 
OF POOR QUALlfY 

>mm,PY 
N b . . .  
N *  1  I 1  
3 
4 

.... 
"I "1 Y l  V l  *I 
.,IW 'Y U *V 
C ) & d d 4  
' C  
,A "8 -1 C )  i-9 
V , J U U d  * . - -  
C u.u &Id 
$1 ,.I 8 
7 J  J A B  ., J ' > . J  
" - t 4 . 4 - t  
y * . . . .  
2 
.a 
i 11 II II ,I 
.1 
I,, " 4u C I  a * Y l  " I  Y# V* 

1  & & A S  
1  - r r -  
8 u bu 'U w 
v 7 - 7 7  



ORIGINAL PAGE IS 
OF POOR QUALITY 

'.I 
'L 

C 
c( 

x 
V1 
I I J  
> 
c( 

her-. 
u t U  1.4 t U  
> *  . - *  
x r r c  
I# u '& u. 
u--- 

\ \ \  
, I - - -  
'> IU PJ (Y 
a *  
u*. * 
"22 g 
tu. . 

w w w  
L * d 4 2  
1 
uu.4-4 
'9 4 .J 

LI.6 

U1 ,U IU 
* =  r 3 
x UI  u\ 1t 

U 1J 1 
U N IU L U  
q... 
U I  I 

1 - - 
(V CJ V 

* * *  
-7 " u 
.a -4 -4 
A! 0. 'I -"" 
\ \ - 
- -1  

\U N ' U  * * *  * * *  
VI Vl  Vl - - -  . . 
3 .7 '3 
2 A A . 
c-C 
U Y *  

UI 0% 
U ' J  
+ - 
U *U 
, J  3 

s *a 
c n  3 - .* ... 

U #  I 

I1 II I t  

V cL U. 
CYUJW 
u-4-  
Y e w  
YUIL 
4 x rl 



ORIGlNkL PAGE IS 
OF POOR QUUm 

1 i 
i 
! I 

I i 
I : 1IJ 
* a /  
I / 

I I 

! 

U 

i 
i 
I I I 

'J 
'I 

! 0 .  
2 ' P  c ,  
a . P  " J  U 3 1  3 
J '2 ' X  Y . r L  i 'X 

I I (3 U 
u 

I O l - C b C  u. ! 
I u 0 J u 'IJ I I 
I w 4 
I * L L L L l & u .  0 
I z ' , *  0 
I U 
0 
I * ' U 
I Il 
1 4  .a r l ,  
I L: u 
I - rt '3 
I 0  

q.... 1J . 
I 4 4 7 - U  & I 
# 'U L) I t . I ,  I 
1  Il a ' > :  
I 3  V) I t ' r '  ! 
I IL 
I 

I 
I ' 1 1  

I U . . . . . . . . . . . .  
I 4  
I - r r ' " " ?  "3"" '1?31," = iY"232 21":g 4'229" ; Z , " ? %  3 - 4 u u u  Y - Q P  
b - 

u.... 
U 'I 'L tL 5 IC * *.L U U a u 'Z : 'C  Y - ' I C + L I f %  , ( L U t K U  **ax* ;*ad'* . \ \ \ \ -1 - \ \ \  \ \ \ \  - \ \ \ : - \ - \  

I ' > . * . # O L Y  e + C I  ~ ~ ( r ( r (  r)r(tl.+ C )  r (  m-r.4.4 ,cIw..)c)  
I U u. 111 
I d r - 8 h W V  u - w r ,  4 - w u  u ' U ~ U I U  U ~ Y U  ' A ~ W S S  ' C , - ~ U  
@ -I ' D Q r ( A  - 9 4 -  c a w * - a  c a Q . 4 . )  4 U9 .40  V U C ( 0  J U d U  U D d A  
@ V l  I . # ' . ,Y  a L I ~ ~ L Y U  u I 4 V I ¶ - W n  *# a tVV . l  * * P - # t U . *  e D u * U * J  
@ 'L W h ¶ L # S  h 0 O t  h 3 9 )  W h O U *  h U J I  - 0 - a  

a " . . . . . . . . . . . a  :':':: . . . . . . . . . . . . . . . .  
I - ': II I U I I  U I I  . n m  rc m I ut I ul I , us I 
I (J  3 
I xu .L1 

3 ' i 
s.... d . 

I O U U ' J  L U ! 
0 'II 3 'A 
I 3 11 11 11 11 c 81 II 11 n n 18 81 11 11 II PI 11 II II 11 11 3 11 11 I t  I( 11 11 11 11 11 II 11 11 II II l t  N 
I w 0 tK 
I Y d W a I a  J UUU U W W  W  U W U  U U U U Y  P W U  UUU 
b I Y J Y U  I 4M-M & V t Y I U I U  r ) C J P l l ?  J a J J  I 44.4-  I W t U t U I Y  C l l r ) W I ?  * * J J  
@ l a a d 4  I Z Y S *  ' L * * U  ' C 1 * 4 C  & U * U  I V U O U  a&&& a u a *  O Y P O  

r I I U U W U  I w l r r r  v ~ r e r  v l r r r  d l r r r  I u r r r r  Y l r r r  v l ~ r r  Y l c r c  
a I Q U Y I  t W j d d  U d d d  W 4 d A  uddd  I U a J d  U d 4 d  U A - I - I  U a d d  
I I - * - *  I d a- ~ U O U  - I W C J V  d - U Y  I ~ O U U  duuu d r u m  4-uu 





AI-Z-IS I I-= 

NUN 1 
Wbt I 
In-t 0 
C1n-l 
m~rn o 
..Id-- 

D 
I1 I1 I* b. 

r 
0 0 I 

-*-dm * I wmm-ne I 
mtrr*w< 8 
InC L*a t. t- 1 
& In rl 1- m Ill I 
l,."I-.---d 

m 
II I1 I1 H (I Il I- 

f- 
8olocl 

rrr' I 
bmn I 
..T1 I 
-4- I 
NII 0 
C)*CI- 

b 
14 II I1 n 

r 
...*..* h) C r, .- 1- r.r 
,two then 
w(. un <. r r 
,c, C. rr v bq 6 1 
p m ns rr. 11, m n 
.*r.**F. 
mOrrOnC, 
-LICV-CC~ 

r* 
rrrrrrn 
mmmmrnmr 
....*.* 

000 
nnn 
awn 
x a3 a1 
mmm 
0-6 
4-- 
mum 
nne 
-77 



AI-Z- I S i 1-UJ. 

. . . .- .or.~ .-.-....n .... 9.r .. -...t r-....r ......+ 8 
n) n, N nr fd .r t3 c. I.. L 1.1 w 7 n, r t., n n* r rr nn r n c r n r L* n- r 8.. n n, rs h 6- I 
r r r. r. C1 8.1 N I.. n. r.. b *.. h, ul u. r \n c n tl \r. 0 re ul 14 u t. yl r rn u. r Ca rrr D r.. m .r %t C I 
. .-.C,L.~..I..C G, I L v",c,~.~ P r.0~~ .OCCI c YC r-tr~rs r n..r nrn 1 

rrroma 
S-~X,I-.~.I., 
zlx-r-, 

*P 
a-0 
..FbXTt! 

I Db*! 
SXIIIXXI 
mhnlr.mw I 
XII* 
TFlnXD-D 1 .--7; 
tDbl43rn 

XNI-0 i 

b%l 
m 6. 



2 
4 ry E *I1 IU t 

a a 4- 
Wlr) rCuo= 
aa-l=zu 
O I I X Q Q L  
t Z 3  
4 4  E ' U ' U W  

Y Y Y  
U I W a D Y I I  
X Y X I I f  
- 6 -  
1 1 1 4 4 4  

m a 0  
a*  * m a *  
c e - X Y  L: 
1 l ' a J ' J 4 1 . ~  
3m?Daa> 

2 2 4  
U S UI~r I lJ  

Y Y Y  
W W . U Y U ~  
x x l l s s x  

r i a  
8s a X U  W ' U  

Y X X  

Il 4 $4 'AI '4 1.1 !IJ 
tAbO'CLLIAO 
UUUUUOUC) 
III*YT c c u a  
~ ( L Q I A Q a Q o  

4 

UL 
4 
4 
a 
.I .n v, UI v, 
Y L L  C C  
o . r *  T 1  
ILL." -- 
a *A .a U u 
3 -  Q Y  

w. u nc L 'L  
C 
LCIIU-." ' .  
.a L. J U  
--..*-I 
ul ul .U .U u .A w 
Z V l h  ... . . 



a - ' U  - 
4 i l  U l  V I  V l  4 ul Va V) Y )  ' 4 vD Y) .n '0 j u ,  

.,a L L L 4 I I & L  e L  . U L L  L C  .$ .1 - 
~ * - t . t  7 t a r -I ' n z u  I z o 
2 "  - 4 "  - 2 -  - " 1 0  -4 
* V U  UU U-UO r > u  YUU UU 

- a 9  Y-4 .a- a u  - 9  Y Y  U 
. J 

s e  r * i L  VD.CrL ..z V O U I *  ULC u 
: w 

C C C u 3 vl 
f - - * a m - *  d u m u d d - 2  ~ d - - r - * n o  d - ~ n d  - 4 - 4 -  
1 . J C J J O - 3 3  9 s X O O L > . J U  ' . i . > ' S r 3 0 - 0  YI..IU'lU .Ja..>U 
- * * * I * -  "I*IIII - I - * * * -  U 1 . I . I  &I*.* 
.I) U UI U .u *U 'U Vl ,.a .u .u Y .u '.I " l  II u 4 *.I U IU 2 .U .U u .u U Y a .., 'LI 
L .O U . B C ) ~  a ;an.uc. I..*.-, L I . > . S -  a a , ~ . . a t ~ - ~ . a  a .A  -.a 
a . 4 7  . Jh J , > t U *  .d u a J U  3 ' 2  Jh a 2 J ,.I . x . > < , 4 ' a  
-> --J - -  tn t .J* u* arc - tn -a -a -\ L to w n z Y, o u) ..I a n o .o 

r a t  n - I *  u - . . o - t v u  t w w - * r o  uddn- a"--- 
* ...... s...... s ...... . . . . - I  .... 





OMGML PAGE IS 
OF POOR QUALEY 

x w - ~ o  ~ t ~ l ~ n  c t w r ~ r l  
U L I U L 3  U U a 3 L t  '.a'aU,. 

I I @  8 8 0  I 8 8  
rv .U tU .U D IU ..I U t .U .U .hJ 

3 ., O ,.a .A .J .J .> 
IL > h u t  L - ? n  1 4 . l  U P >  
'rl  U ' * h  * 1 9 . C *  U . 3 \ O U 1  
~ h - a r u  J - U Y I  AMUIU-  
-I... A . . . A . . .  
I I  U I .;1 - 4. I\ 

o I 18 11 CJ 1 11 II o II n II 
rL u rn 



A 
TDVP vnta n 
3' a . A. C. C. h 0 - mnno ---- n 
Onxt CCGG a. P. F m. A. a, a a, 1. 
rrrr t 
rrrt 6b-r x nl m. P r, la 





0 * 
111 * N W  X b C I  N .  . 

r - . t o  a . 4  " 0 .  
C u.+ E 0 . 4  *, h 
V) a .  0 ILN (LO U 
4 - 0  I d W  -I- u 
0 .  Q W  I m m w  . N O  
at* c *a 0 8  O I ~ O O  
3 m r Y Q . a  

X * -  s. 9 to .. -a z2' 22 -rl ., 
C &.I x.4 0 .  0 
'q a *  0 9  1 L 6  ( L *  

~ c ,  c a oo o o o  o 
O u J U & a  

- 1  U 
W U W Y )  r 
Y Y U U  
UUUU 



i 

I 
I 

ri 
0 r( 
4-  
W * )  
*a 
I. 
Cnl 

4 
I * 
1': 

N U  * 
a* 
w *  
>.a 
I 6  
t 
4 

1 -  i ;: 1 
NU) x 
..m a 

v 
rln 
0 - 
a 3 
bn 
3 - 
f 1 

, * 
2:  
< B  - 

, LY , r U  I U )  
3 1 1 . 7  ! C )  

' I  I I 
h 'U  X F ,IJ N I1 
" h  r y  " 4 8  n u -  
A d  >-* J f  "-' 
"4 IF * Y: 2; 
C t  -0' -so m.4 
3 -  = =  C .  I -  
;C .I 0 Q )  

I :..I i 
I I 7 ; 

x l i l  * " 9 " U " .  
-1 c A 4 la! - 
u ,JL! o m  
1 2 2 - 1  Y-r  .- 1 84.1 m-4 
0 .  4 .  r .  X - 4  
u ' 3  y 1 L I  

z .4 
0 n 
I.. b 0  

Y *  
V) 10 
c .m 

I 

h' x .. " 
0 Y 
I.. r: 
w -7 
r a 
3 .  e *  
0 3  A.u 

1 * . * * 
s :2 
0 3- 
u. 4 UI  
va s m 1  
r U(U 
0 .  J . .  
U LJ 1: 

U) 
' I  

r( * # I  .. " "I 
.J 'J .* 
Y .. 
(D A? 
z r_) N c .  1:. 
UI, ,4 I 

2 4 
-1 4 
a a 
i: rL 

-, " z 
u Q 
L CC 
a *4 
0 0 
L a *  E .  
L U  U'J 





rrrr rrrr rrrr rrrr rrrr rrrr rrrr rrrr rrrr r 
w wnnn %nwn .nwnn wnnw w wnhw n nwnn w 
cccc rrrr rrr~ rrrr rrr~ C~CC rrrr CCFC rrrr C 
&Wmr SYNC =tmnl~ rufu~ CWnar .I rWtur runtw CU~C H 

I I I I- 
hl C ,u *. n 
.... U 
.nun lx s 
C. rw fU tt 
F1 .I- C. r.. 
61 a u nl n 
. . h 

.... PO 
,r, IT. .a1 .m F 
r.mnn.- 
rrwrnh 

7 
ccc.wn 
VYUYI 
.... T 
eat-*- 
UP LO., 
UYYY 

.@ I I *, 11 6 XI oncn~ : 7 OC~DD 
;.I;*(*WT, @O.p.,&< . . . .a -.Y-YC, . . . . - 2 tmaSc .*.* al I 'C NL'NCU 2 

I .. . .< *&I-rl5C.o ;W .... r H 
at rm~9 0.~~~1u-i I -I 0>c1m~j- r> 

hearn hlV(rm i e# Orr 
; .. Ylur R *,OW - X 

I I 1 I 

- .. .- - 
srro imus 

C.,'lap- j 



ORIQINAL PAGE 1S ; 

OF POOR QUALm 
N 
a q m r o  

Ir)tnmnJ 
wm0u) ln  
Y . . . .  
C I J N d  
ON(Y(Y(V 
ar 

i 

0 
L 
a 
W . . . .  
U O O O Q  

* 
r w - m r  

r l N O * )  
**oo(V 
k h ~ ~ . r ~ : n  
C . . . .  
OHr(H.4  
IX* I 1  I 

3 I 

V y . . . .  
O U O O O  

>h+96, 
U r l b Q V )  
C . . . .  
0 4 . 4 - . 4  
P I  * I I 

1 

X '  " I 

0 
i 
I r I 

c. ,,. ... 
- 3 -  >a* 

i j I 
N '  
" h  hhh * L-SP 
.A ,I* 4. Y' UI 
L .  . . *  
n-\Y a 9 9  
3.4 4 . 4 4  

' ) I  I I I 

X - 
'Y 
0 
L 
a.... 
0 1 u - 0  

GI 
r: 
C 
y . . . .  
\La a m . *  

h 
L.... 

t n u *  *\ 
L ) Y ~ a ' -  '., n .-, $1' 

4 1 U L 3 0  
, L W Y n ? 4  

' A J  
x rn 

-x 

*a J '4 J 
3 , . a 7  

V I .  ... 

'U JUU 
$ L A &  
C U M M  

* U * Y  
r ( N r n *  d N * I O  -I VI- 
a a u . " I W I Y  
Y Y Y Y  Y V Y Y  9 a ad 4 
4 a C * " I L U  

d C U  * I  J 
24a.d 
Y Y Y Y  
a4a.J 

4 4 v - I  
a a d d  
Y  Y Y Y  
a ads 



This appendix contains  an example of each da ta  f i l e  necerrary f o r  

t h e  program. With t he  exception of PAYDTA, PYOUTL, MIRDTA, and Gl-RG6, 

these  f i l e s  were used t o  create the  f i r s t  sample run l i r t e d  I n  Appen- 

d i x  C. 

F i l e  PAYDTA and PYOUTL were used by the  second eaaple run i n  Appen- 

d i x  C but the  o ther  da ta  f i l e s  were not pa r t  of t h a t  run. HOBDTA and 

RGl-RG6 were not neceseary f o r  e i t h e r  of those mns.  

Thr- f i l e s  which use namelist  format have e i t h e r  "1" o r  "0" i n  column 

one. The namelist  f a c i l i t y  on CDC NOS and SCOPE systems ignores the  

f i r s t  column. A l l  names must s t a r t  i n  column two. 

INTERACTIVE QUESTION RESPONSES (INPUT) M A  FILE 

QUESTION INTERACTIVE RESPONSE (INPUWZ 

Six  degrees of freedom simulat ion ? T/F T 

How many t r i m  f l i g h t  condi t ion ? 01 

Generation of p l o t t i n g  f i l e s  ? T/F F 

Do you want English u n i t s  ? T/F T 

Fu l l  header ? TIP T 

Any comments ? (6 l i n e s )  TEST RUN15 

FLIGHT CONTROL SYSTEM 
COMMANDS 

CLIMBING TURN 



ORIGINAL PAGE 
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Geomet. ;-Mass ( W T A )  Data F i l e  

1 SNHULL 
OHULTH = 240.0,  
OHULDIfi = 103.0, 
OHllLVOL 1. SE+04r 
OHULARA = 10415.9r  
OHULID = 11 
OSEND 
l $ N T Q I L  
ONUMFIN = 2,  
ORTALOC 1 -87.5, 0.0, 0.0 ,  
OTALARA 2520.0, 
OTSPAN 110.0, 
OTALIi. 1, 
OSEND 
ISNRATCH 
ORATCHl 3S.01 - P t . S ,  59.01 
ORRTCH2 1 38.0, 81.5, 59.0. 
ORATCH3 t --38.0. -81.5. 59.0, 
ORATCH4 = -38.0. el.3. 99.0, 
OIEND 
1 SNLFU 
ONlJMLPlJ = 4- 
OLPUID = 1, 
OSEND 
1 SNRROTR 
ORROTRl a 0.. 0 . 9  -7.. 
ORROTR2 = 0 . 9  0.- -7.- 
ORR8TR3 = 0. r 0. r -7. r 

M R 3 T R 4  0.. 0.. - 7 . 9  

OIEND 
1 INRGEQM 
ONRBLDl P 4 ,  
ORADRT1 r 28.0, 
OCORCSI = 1.37. 
(lNRBLD2 r 4. 
ORADRT2 = 28.0, 
OCORDP2 = 1-37, 
ONRBLD'? = 4 .  
ORADRT3 a 28.0. 
0CORDR3 = 1.37, 
ONRBLD4 P 4s 
ORADRT4 = 28.0. 
OCQRDR4 ' 1-37 v 

DSENLl 
1 SNRPROF 
ORPROPl = 14.. 0.. 0.. 
0RPRQ"I r 14. .  0.. 0 . 9  

ORPROP3 = 14.. 0.. 0.r 
ORPROP4 = 13.. 0.t 0.r 
OIEND 
1 SNF'GEOM 
0NPBLDl = 3 r  
ORADF'l = 6.951 
OCOliDPl = 0. r.55. 
0NPBLD:2 '3. 
ORADP2 = b .  55, 
OCORDP" 0 . 4 5 5 ~  
ONPBLD3 r 3 r  
ORQDP3 = 6.55.  
OCORDF3 = O.L.55r 



ONFBLb4 3. 
ORhbP4 = 6.358 
FCIWZWI = 3.~55. 
0SEND 
1 SNPRPP I CI 
OAlSPl - 0.08 
CmlSP2 = 0.0. 
MlSP3 1 0.08 
OAlSPJ 0.08 
OBlSPl = 1.606. 
0BlSP2 11.53s. 
0BlSP3 = 1.606- 
0BlSP4 -1.536. 
OSEND 
1 SMLTL'H 
ORLTCHl = 0.01 0.0. 3.0. 
ORLTCAL - 0.01 0.01 3.01 
ORL?CH3 0.08 0.0. 3-08 
ORLTCH4 u 0.0. 0.0. 3-01 
OSEND 
1 SNGPWG 
Oc?PCIN\31 1 0.0. 0.035. 0.0. 
OFRANG2 0.0. -0.035~ 0.01 
OGPWG3 m 0.01 0.035. 0.01 
OOPANC74 1 0.0. -0.035. 0.0. 
OSEND 
1SNHAST 
WSTLC = 0.0. '0.0. -65.0136. 
0RPK3RPT l=0.0~ 0.01 0.01 
OSEND 
1 SNRATM 
ORATHG1 = 36.0. -46.0. 62.0. 
ORATHG2 = 36.01 4h.0~ 62.08 
ORATHG3 = -3&.0. -46.0. 62 .0 .  
0RATHF4 = -36.01 46.0. 62.0- 
OSEND 
I SNLANDOL 
OLGRLNl 3.32. 
OLGRLNl = 3.32. 
OLGRLNS 3-32, 
OLGRN4 I 3-32, 
OSEND 
1 SNGEFIRK 
wEARY1 m 7770.0. 
OGEAfiK2 1 7770.0. 
0GEARI:S 777n.O. 
SGEARK4 7770.0. 
@SEND 
1 SNGFPAHK 
OQFRHK 1 - 777cw1.0 r 

OGFRMK2 = 77700.0, 
OCFRMk3 = 77700.0, 
OGFfiMh4 m 77700.0. 
WEND 
1 SNCZARC 
OGEARCl r 1554.0. 
WEARC2 = 1554.01 
OGEFIfiC3 1554.0. 
OFEARC4 :534.01 
WEND 
1 *NMUKIP 
(311ClKG1 1 0.0B1 



OIWkG2 = 0.081 
0 M G 3  a 0.08, 
O W G 4  = 0.0s. 
W E N D  
1 SNIWULCG 
ORHULCG = 0.0. 0.0. 14-63. 
OSEND 
1 S W S M I L  
OFICISHU = 2761.9, 
0 I M ) L X X  &.3SE+W. 
OIMILYY P 1.347SE+07. 
O I H U Z Z  1-3292€+07. 
OIHULXZ = 0.0. 
OSEND 
1 SNFZCGLPU 
ORCGLPl = 0.0.0.0. U.O* 
r n C 4 P 2  = 0.0.0.0. 0 . 0 8  

m m L P 3  = 0.0.0.0. 0.01 
ORCGLP4 = 0.0.0.0* 0 . 0 8  

OSEND 
1 SNFIfiSLP 1 
OnASLPl = 27P.5. 
O I L P I X X  =#70 .0 .  
O I L P l Y Y  = 4.WM+04r 
O I L P l Z t  = 3.94E+04* 
O I L P l X Z  = 0.0. 
WEND 
1 SNPVISLP2 
OnASLF2 = 279.5. 
OILP2XX = 8570.01 
OILF2YY = 4.006E+04. 
OILPZ17 3.5'4E+04. 
OILP2XZ = 0.0. 
OSEND 
1SNWSLF3 
OMACSP3 = 279.5. 
OILP3XX = S370-0. 
OILF3YY = 4.006€+04. 
OILP3ZZ 3.?4€+04. 
OILPBXZ = 0.0. 
OSEND 
lSNMASLP4 
OHASLP4 279.5. 
OILP4XX = 8570.0. 
OILF4YY 4.006€+04. 
O I L P 4 t Z  a 3.94€+04. 
0 l L P 4 X Z  = 0.0. 
OSEYD 
1 SNLOCKNR 
OLOCNRl 15.0. 
OLOCNRZ a 15.0. 
OLOCNR3 1 15.01 
OLOCNR4 15.01 
WEND 
1 SkIETHST 
O.JETHS 1 = 100.0. 
OREXLCl t -10.O1 0.01 -3.0. 
OJETHS2 = 100.01 
OREXLC2 = -10.0, 0.0. -3.0. 
0,IETHHS 100.0~ 
OREXLC3 = -10.01 0.0. -3.0. 
OJETHS4 = 100.0. 
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Aerodynamic Varbblem (ARODTA) btr F l l e  

I * r n R O C N  
OLCSRI 6 s.nl 
OLXTRIA = 0.0087. 
OI3LTRlB a -0.0216, 
0L)CTRlO = 0.4. 
OLCSR2 = 5.73. 
O K W A  = 0.0057. 
ODLTR2B = -0.0214. 
ODLTRiX 0.4- 
OLCSRS 5.731 
ODLTR3A = O.OC87r 
0DLTR3B = -0.021 6, 
ODLTRX 0.41 
OLCSR4 = 5-73> 
OM-TR4F) = 0.003'. 
ODLTR48 = -0.0216. 
ODCTR4C 0.4. 
0IEm 
ISNPCIROCN 
OLCC+I = 5.73, 
ODLTPlA * 0.0087, 
ODLTFlE = -0.0216. 
ODLTPlC = 0.4. 
OLCSF2 = 5.73, 
ODLTF2A = 0.0017 t 

ODLTFZP = -0.021b. 
ODLTP2C = 0.4. 
OLCSPB = 5.73, 
ODLTFBR = 0.0087. 
ODLTCSP = -0.0216, 
ODI-TPX = 0.4. 
OLCSP4 = 5.73. 
ODLTP4A 0.0087. 
OPLTP4E = -0.0216. 
ODLTF4C = 0.4. 
OSEND 
1 SNFAROCN 
OXUUAF 1 -0.022. 
OYVVAFl = -0.201. 
OZUUAFl = -0.646, 
OXUCIAF2 = -0.022. 
OYVVfiF2 = -0.201. 
OZWWAFZ = -0.444, 
0XtJl-IfiFS = -0.022. 
OYVVIK3 = -0.201, 
OZWUAFB = -0.644. 
OXUUaF4 = -0.022. 
OYVVAF4 1 -0.201. 
OZUWAF4 = -0.446r 
OIEND 
ISNHDTDRV 
OXUDOTH = -663.39r 
3YVbOTH = -2600.02. 
OZWDOTH -2600.02, 
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OLFECITH - 0.0. 
OHQwW 1 -3.618061 
ONRWTH - -3.61EIMt 
O*EMI 
1WTDTDRV 
OYVDOTT 419.4. 
OZUDOTT = -605.. 
OCVWTT - -9787.2. 
OLFECITT -3.866E051 
WQWTT = -3891.0. 
ONROOTT - -3391.0. 
O*ENL, 
1 SNHDRVS 
0XU.W = -0.41361 
0 X W  -2600.02- 
OXRVH 2600.021 
OYWAb!I -2t?..042. 
OrnRABH - 0.0. 
0YFW - ZC.00.0Z. 
OYRH - -663.38. 
OYRVAEH = 0.0. 
OZWWAPH -63.042. 
0ZQQfiBH = 0.0. 
OZFVH - -2C.00.02. 
OZWLW - 663.38, 
OZQWAPH - 0.0. 
OLPPaBH -1.3141E04, 
OLWAPH - 0.0. 
OLVWH -0.0. 
OLQPRH * -3.61Ebr 
OLRPlH - 3.61E6~ 
OHWABH - -8.22EW. 
WCMH -1452.48. 
OMfCEFH = 0.0. 
QMFPW - 3.61EtM. 
OMkWEH( - -2.017EO51 
ONRRAPH - -8.22EGS v 

ONClVH =-1451.48. 
CWPPQH 1 -3.61E6. 
OhQaPH - 0.0, 
OURVABH = -2.017EOSm 
OSEND 
1 SNTDRVS 
OXUUAPT -0.1379. 
OYVVAPT -2.44S8. 
OYFFAPT -3233.1. 
OYAFVST = -1.467. 
0YPVfQT = -2.67. 
OYBSVST 1 -1.7333. 
OYAFSVS -2.939- 
OZWUAPT -2.4438. 
OZAVSQT - -4.141. 
OZASVST * -0.400. 
OLV\'ABT -4. SPv 
OLPFAPT - -1.707EOS. 
OLhPVST - -77.4. 
OLPVSQT = -3.03, 
OLPAVST = - 1. S l r  
OLAPSVS - -155.1. 
OSEND 
1 SNTPARAM 
OLCU?TXQ 0.7. 
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ARODTA ( Concluded) 

OLAtlTXR 0.7.  
OLAMTZQ 1.0. 
OALlT = 0-5236, 
OAL2T =O.hS)glr 
OBETAIT 0.5236. 
OBETA2T = 0.6981.  
OCILPlT as 0.5236. 
OfiLPZT = 0.6981, 
OSENO 
1SNTkUTS 
OTAUCI a 0.3. 
OTCIUE 0.5. 
OTCIUR ~ 0 . 5 .  
OSEND 
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Propeller-Rotor L i m i t s  (PLEMTA) Data Pile 

l*NRTRrt.SD 
OOP#GRI 23.25. 
001tEGR2 = 23.251 
00lEOR3 - 23.25. 
00mGR4 = 23.25. 
OSEND 
1SNPTWISD 
OOHEGPl = 1 2 S . M ~  
W G P 2  = 1 2 5 . 6 6 ~  
OOPIEGP3 125.64. 
00HEGP4 = 125.66. 
OSEND 
1sNrlECtIM 
OTHERFlX = 0.5,  
OhlSRMX = 0.5r 
OBlSRHX 0.5. 
OTHEPnX = 0.5. 
ODLQLHX 1.0. 
ODLELHX = 1.0. 
ODLRDHX r 1.0. 
OSEND 
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Interference Constants (IFCDTA) D.ta F i l e  

1 SNSHDRCN 
OBIJKlRl  = 
OBWKZRI - 
OMXPORl = 
OLWKlRl  = 
OLWK2R1 = 
OMXLDRI = 
OBWK1R2 = 
OBWK2R2 = 
OMXPDR2 = 
O L W ~ I R ~  = 
OLWK2R2 = 
OMXLDR2 = 
0BWK1R3 = 
OEWK2R3 = 
OMXBDR3 = 
QLWK1R3 = 
OLWK2R3 = 
OMXLDR3 = 
OBW).:lR4 = 
OBWK2R4 = 
OMXBDR4 = 
OLWElR4 = 
OLWK2R4 = 
OMXLPR4 = 
OSEND 
1 SNKHR 
OKHRAI = 
OKHRBl = 
OKHHFI2 = 
OKHRB2 = 
OKHKA3 = 
OKHRB3 = 
OKHRA4 = 
OKHRP4 = 
W E N D  
1 SNKr3R 
OKGR1 = 
OKGR2 = 
OKGRB = 
0KGR4 = 
OSEND 
1 SNSHDVCN 
0BWI;lPl = 
0PWlc"l = 
OMXDDPI = 
OLWKlP1 = 
OLWII2Pl = 
OMXLDFI = 
OEWElP2 = 
OBWK2P2 = 
OKXPDP2 = 
OLWt'lP2 = 
O L W K Y 2  = 
OMXLDP2 = 
OBWC:lP3 = 
irPWt ,'p 3 = 
OMXBDP3 = 
OLWl'lP3 = 
OLCJt:2F3 = 



OHXLDP3 = 
OBUKlP4 = 
0WKZP4 = 
O~XBDPQ - 
OLWKlP4 - 
0LWK2P4 = 
OnXLDF4 = 
OSEND 
1 SNKHF' 
OKHPCIl = 
OKHPBl = 
OKHPCI2 = 
OKHPBP = 
OKHPFI3 = 
OKHPB3 = 
OKHPCI4 = 
OKHPB4 = 
OSEND 
1 SNKRP 
OlcRPl = 
OKRP2 = 
0KRP3 = 
OKRP4 = 
WEND 
1 SNKOP 
OKGPl = 
OKGPZ = 
OKGP3 = 
OKGP4 = 
OSEND 
1SNSHDFCN 
OBIJKlFl = 
OBWKZFl = 
OMXPDFl = 
OLUKlFl = 
OLWKZF 1 = 
OMXLOFl = 
OPWKlF2 = 
0BWK2F2 = 
ONXBDF2 = 
OLWKlF2 = 
OLWKZF2 = 
OMXLDF2 = 
OPUKIF3 = 
OBWK2F3 = 
OWXEDF3 = 
CILWKlF3 = 
OLUK"L3 = 
OMXLDF3 = 
OEWKlF4 = 
OBWKZF4 -- 
OHXPDF4 = 
OLWKlF4 = 
OLWI(ZF4 = 
OMXLDF4 = 
OSEND 
1 SNERF 
OKRF 1 = 
OI;RF2 = 
OKRF3 = 
OKRF4 = 
OSEND 

Q.lOS7r 
0.85, 
3.4034. 
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OSNKPF 
OKPF 1 
OKPFZ 
OKPFS 
OKPF4 
OSEND 
1 SNKGHC 
OKOHA 
OKGHB 
OSEND 
1 SNKRH 
OKRHA 1 
OKRHBl 
OKRHC 1 
OKRHD 1 
OKRHE 1 
OKRHAZ 
OKRHP2 
OKRHC2 
OERHD2 
OKRHE2 
OKRHA3 
OYRHB3 
OKRHC3 
OKRHD3 
OKRHE3 
OKRHA4 
OKRHB4 
OKRHC4 
OKRHD4 
OKRHE4 
OSEND 
1SNKPH 
0KPHa 1 
OUFHBI 
OEPHC 1 
OKPHR 1 
OKPHE 1 
0KPHA2 
0KFHB2 
OKPHC2 
OKPHD2 
OEPHEZ 
CIYFHAB 
OC FH83 
OKPHC3 
0ICFHD3 
0KFHE3 
O!:PHA4 
0KPHB4 
OKFHC4 
CKFHD4 
Ot:FHE4 
OSEND 
1 SNKRT 
OK.RT9 1 
0 K R l  R 1 
OKRTCl 
OKRTCI2 
OKRTBZ 
OlcRTC2 
OKRTa3 

IFCDTA (Cont inued) 

W I N A L  PAGE is 
OF POOR Q u m  



OKRTB3 
OKRTC3 
OKRTA4 
OKRTB4 
OKRTC4 
OIEND 
1 SNKPT 
OKPTA 1 
W P T B  1 
OGPTC 1 
QKPTA2 
OKPTB2 
W T C 2  
OKPTA3 
OKPTB3 
OKFTC3 
OKPTA4 
OKPTP4 
OKPTC4 
OSEND 
1 SNKGT 
OKGTC\ 
OKGT B 
OSEND 

XFCDTA (Concluded) 

ORIGINAL PAGE IS 
OF POOR QUALITY 
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Trim Condition8 (?RM)TA) Data File 

SUBROUTINE I NSTAT 
1 SN I NSTAT 
OVHUL 1 14-09 0.01 0.0. 
OHULPUS = 0.0 90.09 -1000.b. 
QHULELR = 0.0, 0.01 0.0, 
OHULEUL m 0.0. 0.09 0.0, 
OSEND 
SUBROUTINE INATMOS 
1 SNATM08 
OAIRDEN 0.002378. 
ODENRAT = 1.0, 
ODRAV = 32.174. 
OVWIND -30.0, 0.0. 0.0, 
OtEND 
1 ENSTAEDV 
ODERVFL = T, 
OhMATFL = TI 
OEMCITFL = T V  
OBPMTFL = T, 
OOMATFL T, 
OCFMTFL T, 
OSEND 



Time Hirtory Parameter (HISDTA) Ikta File 

1 SNFCSL I )I 
O U I L M  rn 0.35s 
OULLM 1 0 . 4 s  
O V I L M  = 0.49 
OVLLM = O.45r  
OHDTILM = 0.35s 
QHOTLLM m 0.4s 
O P H I I L M  - 0.35- 
O P H I L L H  0.49 
OTHEILM 0.35s 
OTHELLN = 0.4  7 

O R I L I .  0.35. 
ORLLM = 0.41 
08END 
1 $NLLQSLP 
OULPFLO = T I  
OVLPFLG TI 
OHDTLPF = TI 
OPLPFLG P Tr 
QCliLPFLO = T *  
OTRTLPF + TI 
OIEND 
1 SNFDPKFL 
OUFDBE = TI 
OVFDEK = T s  
ORFDPK = Tr 
OIEND 
I INFCSONS 
OKUSPED = 0.1291 
O K I U  = 0. 01* 
OTAXAC t0.0. 
OKVSPED * 0.30, 
01: I v = 0.01. 
0Th"AC 0. r 

0l;HDt:IT = 0.0222 ,  
OKIHDOT r 0.093. 
OTAZRC = 0. r 

OC'PUZ o Q . 2 1 8 ~  
O K I P H I  = 0 . 1 4 1  
OTROLRT = 1.335s 
OKTHETA a 0.476.  
OUITHET P 0.1. 
OTPTHHT 2.487 
O K T W T  7. 0 B r  
OK. x H = o.01. 
DlEND 
LSNPOSHCS 
OPQ4;HTl 2000.01 
OPOSHT2 a 2200.01 
OKX = 1.01 
OKY a 0.2, 
OKW .I 1.01 
OKPBI  1.C. 
OIEND 
1 SNR5ENSR 
ORACELC 0.0- 0.01 16.631 
OHVSNLC 0.01 0.0, 0.C. 
W E N D  
1 %NRC'W(rSH 
OFTCOYI~ 2000.01 



HISDTA (Cont hued) 

ORTCQkZ = 2200.0, 
VDTHERl = 0. , 
O O a i S R l  = u.0, 
ODUiSRl - 0.0, 
ODTHER2 - 0.1. 
ODAISR.2 = 0.0, 
06813R2 = 0.0, 
ODTHER3 = 0.1. 
ODAlSRB - 0.0, 
ODBlSR3 a 0.0, 
ODTHER4 0.1. 
ODAlSR4 - 0.0. 
ODBiSR4 - 0.6, 
OIEND 
lSNPFEtHR 
OPTCOMl = 2000.0. 
OPTCON2 = 2200 0 1 

QDTHEPl * 0,1, 
QDTHEP2 = 0.1 
ODTHEP3 0.1. 
OSiTHEP4 0.1. 
OIEND 
i SAILNKCOM 
OLKTCMI = 2000.0, 
OLI<TCM2 = 2200.0. 
ODUOCNL = C, 0. 
OPVDCNL 0.0, 
CDWtCNL = Q. 0, 
ODPCNTL - 0.0. 
OOQCNTL = 0. 0, 
0DF;C:NTL = 0.0. 
OOEND 
I WTDEFLC 
OTTCOMI = 2090.0. 
OTTCOHZ 4 2200.0. 
onaLTat - 0.0, 
ODDLTEL = 0.9, 
ODDLTRD = 0.0. 
OSEND 
1 SNLOHCIND 
UCMD * 1.0, 30.0, 
VCMO - 1.0, 0.9. 

1.01 6.0. 
HDTCRD = 1-01 5.0, 
PHICMD 1.01 C.0, 

2.0, 0.2,  
THECMD a 1 . 0 ~  0.1, 
TRTCMD = 1.0. 0.0. 

2.0. 0.3. 
O)END 
SUBROUr INE INGUST 
1 SNHSCOH 
QHT 1057 = 2003.01 
OHTZDST = 2200.0, 
OUHtnAX = 0.0, 
WHCdMAX 0.  O I 

OWHOMAX a 0,Oy 
OF'M*fftIX = 0.0, 
OOHOM6X = 0.0, 
CRHCMAX = 0.0, 
OtUXHnX = f,~.Ot 
QOUYHfiX = 0.01 



ODVVCElX = 0.0. 
OSEND 
15NTCXOM 
OTTlGST = 2000.0. 
OTT2GST 2200.0. 
W T W X  0.0. 
OVTGMX = 0.0. 
OWTGr(CIX = 0.0. 
OPTGMflX = 0.0. 
OQTGMAX = 0.0. 
ORTGHOX 0.u. 
OnuxTnx = 0.0. 
CrDUYTllX 0.01 
WVVTtIY 0.0. 
nSEND 
1 SNLPGCOPl 
O L l T l G T  = 2OOQ.r 
OLlT IGT = 230.. 
OULlC4lX = 0.0. 
OVLlC*I = 0.0. 
GULlCWX = 0.0. 
OLZTlGT = 2QQ0.01 
OL2T2GT = 2200.0. 
OUL2GMX = 0.0, 
OVL2GtlX = 0.01 
WL2C2nX = 0.0. 
OL3TlGT = 2QOO.v 
OL3T2GT = 22W. * 
CWL-?ONX = 0. 0 8  

OVL3W4X = 0.0. 
WL3GMX 0.0. 
OL4TlGT 3 2000.0. 
OL4T2GT = Z200.01 
U-IL4mlX = 0.0. 
OVL4GMX = 0.0. 
OWL~GMX = 0.01 
QIEND 
1 ShP3STRNG 
OGSTFLG = F. 
OGSTSCF = 1.0. 
WEND 
1 SNFSRCLC 
QRFSRCX 1 100.0. 
ORASRCX = -1no.o. 
ORS13RCY = lOQ.0. 
IjSENIl 
SUPROUT IN€ INSTEP 
ISNIN'STEP 
OTIRSTP = 0.5. 
l>PIN--.!P = 0.058 
OTPRINT 1.0. 
OTSIM = 5.0. 
O I E X C  

IiISIYTA (Concluded) 

OWGlNAl PAGE 13 
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Payload (PAYDTA) Data File 

1 SNPAYU3D 
W A Y L T H  80- 0. 
OFAYDTH = 12.0. 
OFAYVOL = 11520 .0*  
OPAYARA = 144.0, 
OPAYID = 1. 
OSEND 
1 S N W T C H  
?RFTCHl  = 40.0. 0.0, -4.0. 
P9FTCH2 = 40.0. 0.0. -6.0. 
ORPTCH3 = -40.0, 0.0. -6.0. 
W F T C H 4  = -40.0, 0.01 -6.01 
OSEND 
: S W A T H P  
ORATHP1 = 36.0- 0.0. 50.0. 
ORATHP2 35.0. 0.0. 50.0. 
ORATHP3 = -36.01 0.0. 50.0. 
ORATHP4 = -36.0. 0.0, 50.0, 
OSEND 
1 SNCtSOLTH 
OUSLTHl  = 20.0. 
OUSLTH2 = 20.0. 
OUSLTHB = 18.0 
UUSLTH4 = 18.0. 
?SEND 
I %ruilFAY 1 . X  

OWAYCG = 0.0. 0.O* 0.0. 
(-WEND 
1 SNtlCGFAY 
')PIASPAY = 1143 .24 .  
OIPdYXX = 29837.89 
OIPPVYY = 677380.2. 
O I P A i Z Z  = 677'?:30.2r 
OIFAYXZ = 0.0. 
OSEND 
1SNCAPLt' 
t>rf iPLK:l = 62000. 0. 
O i A R L E 2  = 0.0 I 

OCABLKr3 = 62000.0. 
lk-ABLK4 = 0.0 T 

0SEND 
1 SNCAPLC 
Oc'ABLC1 = 2486.0- 
OCAELS2 = 0. I?, 

OCAPLC3 = 2 4 8 6 .  
OCFlPLC4 = 0.0. 
OSEND 
1 SNPDRVS 
0x1-IUGPP = -0.2854. 
OYVVAFP = -2.854 * 
OZWUARP = -2.854~ 
ONIJVP = -20.01 
OLPPAEF = 0.0. 
OHQQARP = -1.OE04. 
ONREAW = -1.OE04. 
OSEND 
1 ~ I ' i I N ~ P ~ T  
ODVPYLD = 0.1. 0.2. 0.3. 
ODHRFYL = C.4, 0-5r 0.6. 
ODFYELR t 0.01. u.02~ 0.03. 



PAYDTA (Concluded) 

- - . ~  

OtrPYGflX = 0.0. 
W Y C 4 X  = 0.0. 
oPPvGnx = 0.0. 
OQPYGMX = 0.5, 
ORPYGflX = 0.0. 
OSEND 
1 SNFCSTRN 
OFGSTFL = T. 
0PFVSCF = 0.1. 
0 P G N . F  = 0.1. 
OSENn 



HDork.8 (K)RDTA) Data Pile 

1 SNCCKMHD 
WSIO = 0.0. 
WEND 
1 SNTSEFL 
ODELTAL = 0.01 
ODELTEL 0.0. 
QDELTRD = 0.0. 
QSEND 
1 SNI NDPST 
QDHLEUL = 0.0. 0.0. 0.0. 
08END 



ORIGINAL PA= L2 
OF POOR QUALITY 

Gust String (RG1 - RG6) Data File 



Vehicle Output Variables Code Numbers (OUTLST) Data Pile 
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OUTLST (Cont hued) 



OUTLST (Cant inued) 



OUTLST (Cont hued) 
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OUTLST (Cont hued) 





OUTLST (Concluded) 
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Payload rhrtput Vsrrjebles Code Nuahers (PYOUTL) Data rile 

TR- 1151-2-IV 



PYom (Concluded) 
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Thlr table coataim a l l  tba output lirtiqt variable M, thlt 

dercriptioae, .ad the cotrerpoodlq q f m r i q  8ymbolr w-d in tb. 

'Ehchaical M a a d .  -.a a n  tablee l i a t i qg  variable8 p.rtaiai.t to  the 

hul l  uoembly, the LPUr, the payload, .ad tb paylord owpanoion a b l e r .  

Thfs appeodfx live0 a l i s t fog  of Output Code Nbaben ud t& arood- 

ated l i r t i a g  labelr ,  deactiptioa, and -1-ring rymbolr. Each wt of 

tablee is f o l l d  by an alpbabetitrd lirtisg wfth which tb ueer c.lr 

look up the appropriate code nrnkr then the code n u r k r  caa be wed to 

identify the output variable with the dercriptioa a d  e ~ i m r i ~  symbol 

given i n  the chart. 



10 re1 
11 Tmm 
12 PSI 

BU1.r q l . 0  of bull C.8- 

13 AXCCC liull c.8. inertial acceleration r 
14 AYCCC % u l l  cage inertial acceleration y 

l l8[& + 

15 U C C C  Hull c-8- inertial acceleratioo r kb  " !dl 
16 RHBFOR: X Total hull buoyancy force vector 
17 Y at  the center of mlum including 
18 2 aerortatic, wt acceleration, and 

!lg" 
gurt gradient eff act6 

19 W: X null only aerodynamic force mctor 
20 Y at  the matar of volume iacludiq 
21 

E S P ~ ~ ~  
Z a11 right haad ride term except 

buoyarrcy ef f ec t a  

22 UiOMO: X Hull only aerodynamic . o r r n t  a c t o r  
23 I at  the cv i nc lud~q  a11 right hand r S P C ~ ~ ~  
24 2 ride term except buoyancy ef fectr 

25 RTOAF: X Tail only aerodp.ric force mctor 
26 Y at  the ta i l  reference center, ti8ht 
27 2 hand ride term 

28 RTOMO: X Tail only iarodprrric mwnt mctor 
29 Y a t  the ta i l  reference center, right ~ S F G $ ~  
30 2 hand ride terw 

3 1 tiOABF: X Hull only aero-buoyancy force vector 
32 Y at the hu l l  c-g., a11 right hand SUBh 
33 Z aide t a m  including buoyancy 



34 liMBt40: X Uull only aem-buoyancy rown t  vector 
35 Y a t  the hul l  c.&, a l l  rl&t bad ride 
36 Z t enr  includiryj buoyancy 

37 TUMM: X mil  only aerodynamic r w n t  vector 
38 1 about hull c.8.. 8U t igh t  h a d  a id .  
39 Z term 

40 TOLLWE: X Tai l  only aerodymnic force vector 
41 Y a t  hu l l  c.g., a l l  r ight h o d  r ide  
42 2 term 

43 R4BFOE: X Ed1 aero-buoyancy force vector at 
44 Y hull c.g., hull a d  tail right b.ad 
45 2 side te rv  

46 &ABmm: X Eul l  aero-buoyancy m a t  vector a t  
47 Y hull cog., hull a d  tail right hand 
48 2 side te r r ,  

49 ItHOCFO: X Bull only gust derivative force 
50 Y vector at hull  center of volume 
5 1 Z 

52 IIHOQIO: X Jh11 only gust derivative moment 
53 Y vector a t  hull  center of volume 
54 2 

55 BBOWPO: X Hull only steady flow forces acting 
56 Y a t  hull  center of w l u m  
57 2 

58 ~~: X Bull only steady flow Poments about 
59 Y hull  center of volume 
60 Z 

61 RTOGFO: X Tail  only gust derivative force 
62 Y vector a t  t a i l  centroid 
63 Z 

64 RTOGt¶O: X Tail m l y  gust derivative moment 
65 Y vector about t a i l  centroid 
66 Z 

67 TXFOR Tail  X-Force 

68 TSYFOR Tail s t a t i c  Y-Force 

69 TDYPOR Tail dynamic Y-Force 



CODE OUTPUT 
NUMBER LABEL 

DESCRIPTION 

70 TSZFOR T a i l  s t a t i c  Z-Force 

71 TSLHOH T a i l  static r o l l i n g  moment 

72 TDLMOH T a i l  dynamic r o l l i c g  monent 

73 ALT T a i l  angle of a t t a c k  

74 BETAT T a i l  angle of s l i d e s l i p  

75 ALFT T a i l  r o l l i n g  angle of a t t a c k  

76 PALT Supplementary t a i l  angle of a t t a c k  

7 7 PBETAT Supplementary tail  angle of s l i d e s l i p  

78 PALPT Supplementary t a i l  r o l l i n g  angle of 
a t t a c k  

79 HBACFO: X Hull bo ly  a x i s  acce l e r a t i on  force  
80 Y vector  
8 1 Z 

82 HBACMO: X Hull body a x i s  acce l e r a t i on  moment 
83 Y vector  
84 Z 

85 HTOTAF: X Hull t o t a l  aerodynamic force vector  
86 Y 
87 2 

88 HTOTAM: X Hull t o t a l  aerodynamic moment vector 
89 Y 
90 2 

91 TCACFO: X Ta i l  cen t ro id  acce l e r a t i on  force 
92 Y vector  
93 z 

94 TCACMO: X Ta i l  centroid acce l e r a t i on  force  
95 Y vector  
96 Z 

97 TOTAFO: X Ta i l  only t o t a l  aerodynamic force  
98 Y 
99 z 

ENGINEERING 
SYMBOLS 



CODE 
NUMBER 

OUTPUT 
LABEL 

DESCRIPTION ENGINEERING 
SYHBOLS 

T a i l  only t o t a l  aerodynamic moment 
vector  

HCACFO: X 
Y 
Z 

Hull only cen t e r  of volume a x i s  
acce l e r a t i on  force  vector  

T hcv -4 

r * p  

,pv 

am cv 
Yh 

Hull only cen t e r  of volume a x i s  
acce l e r a t i on  moment vector  

HOTAFO: X 
Y 
z 

Hull only t o t a l  aerodynamic force  
vector  

HOTAMO: X 
Y 
z 

Hull only t o t a l  aerodynamic moment 
vector  

VHGUST: X 
Y 
z 

Hull CV l i n e a r  gust ve loc i ty  vector  

OHGUST: X 
Y 
Z 

Hull CV angular gust ve loc i ty  vector  

Hull CV gust  l i n e a r  acce l e r a t i on  
measured i n  h u l l  c.g. reference a x i s  

VDRHGT: X 
Y 
z 

ODHGST: X 
Y 
z 

Hull CV angular gust acce le ra t ion  
measured i n  h u l l  c.g. a x i s  

VTGUST: X 
Y 
z 

Ta i l  cen t ro id  l i n e a r  gus t s  ve loc i ty  
vector  

OTGUST: X 
Y 
Z 

Ta i l  cen t ro id  angular aus t  ve loc i ty  
vector  amt  

k'h 

VDRTGT: X 
Y 
Z 

Ta i l  cen t ro id  !.inear acce l e r a t i on  
measured i n  hul i  c o g .  reference ax i s  



COUE OUTPUT 
NUMBER LABEL 

DESCRIPTION 
ENGINEERING 

SYMBOLS 

136 ODTGST: X T a i l  CV angular gust acce l e r a t i on  
137 Y measured i n  h u l l  c.g. ax i s  
138 2 

am cv 
a.5 lax 139 DUGDXH Derivat ive of h u l l  u-gust with h u l l  

x-location 

140 WGDYH Der:vative of h u l l  u-gust with h u l l  
y-location 

141 DVGDYH Derivative of  h u l l  v-gust with h u l l  
y-location 

142 DL-',';KT Derivative of tz ' X u-gust m t h  ta i l  
x-location 

143 DUGDYT Derivative of t a i l  u-gust with t a i l  
y-location 

144 DVGDYT Derivative of t d i l  v-gust with t a i l  
y-location 

145 GAHBFO: X Hull buoyancy force vector from gus t  
146 Y acce l e r a t i ons  
147 2 

148 GGHBFO: X Hull buoyancy force vector f romgus t  
149 Y gredien ts  
150 2 

151 STATBF: X Hull aero-s ta t ic  buoyanc-: force 
152 Y vector  
153 Z 

F hcv - S B h  

154 HGGAMF: X Hull gust-gradient force  vector 
155 Y 
156 Z 

157 XGAMM: X Hull gust-gradient moment vector 
158 Y 
159 Z 

160 TGGAMF: X Ta i l  gust-gradient force vector 
161 Y 
162 Z 

163 TGGAMM: X Ta i lgus t -g rad i en t  moment vector 
164 Y 
165 Z 



CODE OUTPUT 
NUMBER LABEL 

DESCRIPTION 
ENGINEERING 

SYMBOLS 

166 RVTAIL X Relat ive a i r  mass l i n e a r  ve loc i ty  a t  
167 Y t a i l  cen te r  
168 Z 

169 RVHLCV X Relat ive a i r  mass l i n e a r  ve loc i ty  at 
170 Y h u l l  C.V. 
171 Z 

172 ROTAIL X Relat ive a i r  mass angular ve loc i ty  a t  
173 Y t a i l  cen te r  
174 Z 

175 ROHLCV X Relat ive a i r  mass angular ve loc i ty  a t  
176 Y h u l l  C.V. 
177 Z 

178 VHSENS X Sensor loca t ion  a i r  mass r e l a t i v e  
179 Y ve loc i ty  
180 Z 

181 XSPEED Forward Speed (F l igh t  cont ro l  sys  tem) 

182 Y SPEED Laearal Speed (F l igh t  coa t ro l  syst--3) 

183 ZSPEED Ver t i ca l  ve loc i ty  (pos i t i ve  along 
minus z-axis) 

184 AXACC X X accelerometer measurement 
185 AYACC Y Y accelerometer measurement 
186 AZACC Z Z accelerometer measurement 

187 ROLLRT Roll  r a t e  (F l igh t  cont ro l  system) 

188 PTCHRT Pi tch  r a t e  (F l igh t  cont ro l  system) 

189 TURNRT Turn r a t e  (F l igh t  cont ro l  system) 

190 UCOM Forward ve loc i ty  command 

191 VCOM La te ra l  ve loc i ty  command 

192 HDTCOM Ver t ica l  ve loc i ty  command (pos i t i ve  = 
UP 1 

193 PHICOM Roll  angle command 

194 THECOM Pi tch  angle command 

195 TRATCH Turn r a t e  command 



CODE 
NUMBER 

OUTPUT 
LABEL 

DESCRIPTION 
ENGINEERING 

SYMBOLS 

UDCNTL Longi tudinal  c o n t r o l  ou tpu t  

VDCNTL L a t e r a l  c o n t r o l  output  

V e r t i c a l  c o n t r o l  output  
( p o s i t i v e  - down) 

PCONTL 

QCONTL 

RCONTL 

UERR 

VERR 

HDTERR 

PHIERR 

Rol l  c o n t r o l  output  

P i t c h  c o n t r o l  output  

Yaw c o n t r o l  ou tpu t  

Con t ro l  system U-loop feedback e r r o r  

Control  system V-loop feedback e r r o r  . 
Cont ro l  system H-loop feedback e r r o r  

Cont ro l  system PHI-loop feedback 
e r r o r  

Control  system THETA-loop feedback 
e r r o r  

207 TRATER Control  system Turn Rate loop feed- 4e 
back e r r o r  

208 UINT X-speed ' con t ro l  system' i n t e g r a t o r  U I 
va lue  

209 VINT Y-speed ' con t ro l  system' i n t e g r a t o r  "1 
va lue  

210 HIIT I NT V e r t i c a l  v e l o c i t y  ' con t ro l  system' 
i n t e g r a t o r  value  

21 1 PHIINT Rol l  ang le  ' i n n t r o l  system' i n t e g r a t o r  4'1 
va lue  

212 THEINT P i t c h  ang le  ' con t ro l  system' i n t e g r a t o r  01 
value  

213 TRT I NT Yaw r a t e  ' con t ro l  system' i n t e g r a t o r  
value  

j, 

214 RLOWFO: X T a i l  only s t eady  flow f o r c e  a t  the  E S F ~  h t  
2 15 Y t a i l  c e n t r o i d  
2 16 Z 



CODE OUTPUT 
NUMBER LABEL 

DESCRIPTION 
ENGINEERING 

SmBOLS 

217 RTOUMO: X T a i l  only s t eady  l low moment a t  t h e  -SFh T h t  
2 18 Y t a i l  c e n t r o i d  
219 Z 

220 IERR: X Hover c o n t r o l  system posi t ion- loop X I e #  Y I e ,  
221 Y feedback e r r o r  
222 z 'Ie 

223 PSIERR Heading ang le  e r r o r  s i g n a l  (Hover 
c o n t r o l )  

224 PHRF: X I n e r t i a l  accelerometer  l o c a t i o n  a t  
225 Y t ime POSHTI. 
226 Z 

S: "1 POSHT 1 

227 PHRF:PSI I n e r t i a l  heading a t  time POSBTI Jh 1 POSHT 1 

228 IACELC X Accelerometer i n e r t i a l  l o c a t i o n  
229 Y hac 

,RI 
2 30 Z 

23 1 HCBLFO X T o t a l  c a b l e  f o r c e  a c t i n g  on the  h u l l  4 
232 Y 
233 2 

234 HCBLMO X T o t a l  c a b l e  moment a c t i n g  on 'he h u l l  4 
235 Y 

z 
c &j rg 

236 j=l 

237 GAMMAH Angle (from v e r t i c a l )  of the  r e l a t i v e  Yh 
angu la r  q e l o c i t y  v i c t o r  i n  t h e  h u l l  
y-z p lane  

238 LAMDAH Angle (from v e r t i c a l )  of the  r e l a t i v e  Ah 
l i n e a r  v e l o c i t y  vec to r  i n  t h e  h u l l  
y-z p lane  

239 ZETAH Gi'rMMAH- LAMDAH ch 
C, 

240 NDHHT Nondimensional h u i l  he igh t  ( r e f .  hui: h  
diameter)  

A 

24 1 NDTHT Nondimensional t a i l  he igh t  ( r e f .  t a i l  ht 
span) 

24 2 RTIVEL X Kotor on t a i l  i n t e r f e r e n c e  v e l o c i t y  
243 Y vec to r  

i n t  r i C !!t 



CODE OUTPUT 
NUMBER LABEL 

DESCRIPTION 

245 PTIVEL: X P r o p e l l e r  on t a i l  i n t e r f e r e n c e  
246 Y v e l o c i t y  vec to r  
247 Z 

ENGINEERING 
SYMBOLS 

248 RHIVEL: X Rotor on h u l l  i n t e r f e r e n c e  v e l o c i t ,  
244 

V i n t  r 
Y vec to r  

25 1 RCFLWC Rotor on h u l l  crossf low c o r r e c t i o n  (Eq. 8-176)  

252 PHIVEL: X P r o p e l l e r  on h u l l  i n t e r f e r e n c e  
253 Y v e l o c i t y  vec to r  
2 54 z I= 1 

255 PCFLWC P r o p e l l e r  on h u l l  crossf low correc-  (Eq. 8-176)  
t i o n  

256 GHCIFO: X Ground on h u l l  crossf low i n t e r f e r -  
257 Y ence f o r c e  
258 Z 

259 GHCIMO: X Ground on h u l l  crossf low i n t e r f a r -  
2 60 Y ence moment 
261 Z 

# 

262 C FLOW C Crossflow drag parameter inc lud ing  ( Y V ( V ~ ~ )  

r o t o r  and p r o p e l l e r  on h u i l  
i n t e r f e r e n c e  

263 PDLTAL Test  command a i l e r o n  d e f l e c t i o n  A6a 

2 64 PDLTEL Test  command e l e v a t o r  de f lec tcon  A6e 

265 PDLTRD Test  command rudder d e f l e c t i o n  A 6r 

2 66 SDLTAL F l i g h t  c o n t r o l  system command a i l e r o n  &a 
d e f l e c t i o n  

26 7 SDLTEL F l i g h t  c o n t r o l  system command 
e l e v a t o r  d e f l e c t i o n  

268 SDLTRD F l i g h t  c o n t r o l  system coumand rudder 6r 
d e f l e c t i o n  

269 DELTAL Aileron d e f l e c t i o n  ang le  6a 

2 70 DELTEL Elevator  def lect . ion angle  6e 

271 DELTRD Rudder d e f l e c t i o n  angle  6r 



CODE 
NUMBER 

OUTPUT 
LABEL 

DESCRIPTION 
ENGINEERING 

SYMBOLS 

T a i l  r o l l i n g  angle of a t t a c k  

Supplementary t a i l  r o l l i n g  angle of 
a t t ack  without a i l e r o n  e f f e c t s  

Ground on t a i l  induced angle of 
a t t a c k  cor rec t ion  

TIAC TIAC 

TCLC 

ZAVSQT 

MORLOD : 

Ta i l  l i f t  curve slope around e f f e c t  TCLC 

T a i l  z-force de r iva t ive  

Mooring load force vector on mast 

HOZLOD: Vehicle imooriilg) nose load force  
vector  MFC( 25-27) 

Total  landing gear force  vector 
ac t i ng  on the h u l l  

HGERFO : 

HGE RHO : Total  landing gear moment vector 
ac t i ng  on the ,111 

Hull gust  acce le ra t ion  force vectcr  

Hull gust acce le ra t ion  moment 
vector  T hcv -GAh 

A' LAMDPH Ground induced h u l l  flow ro t a t i on  
angle 

VDHGST : i!ull C.V. t o t a l  gust  acce le ra t ion  
vector  

* fl is a zero, 0 is the l e t t e r  '0' 



CODE OUTPUT 
NUMBER LABEL DESCRIPTION 

299 VDTGST: X Tai l  centroid to ta l  gust acceleration 
300 Y vector 
301 Z 

302 GGRDAC: X Hull i n e r t i a l  gust gradient accelera- 
303 Y t ion  vector 
304 Z 

305 MGDHAC: X Nc, i t i v e  hul l  gust gradient accelerz- 
306 Y t ion vector 
307 Z 

308 MGDTAC: X Negative taiL gust gradient accelera- 
309 Y t ion vector 
310 Z 

311 TGAAMF: X Tail gust acceleration force 
312 Y 
313 Z 

314 TGAAMM: X Tail gust acceleration monent 
315 Y 
316 Z 

ENGINEERING 
SYMBOLS 



CODE 3UTPUT 
NUMBER LABEL 

CODE 
NUMBER 

OUTPUT 
LABEL 

CHCIFO: X 
Y 
2 

75 ALPT 

7 3  ALT 

m c c  X 
AYACC Y 
AZACC 2 

AXCGG 
AY CGG 
AZCCC HABFOR: X 

Y 
z BETAT 

262 C FLOW C 

269 DELTAL 

HABHOM : X 
Y 
2 

2 7 0  DELTEL 

2 7 1  DELTRD 

HBACFO : X 
Y 
2 

1 3 9  DUGDXH 

1 4 0  DUCDYH 

HBACMO : A'. 

Y 
Z 

1 4 2  DUGDXT 

1 4 3  DUGDYT 

HCACFO : X 
Y 
2 

1 4  1 DVGDY H 

1 4 4  DVGDYT 

HCACMO : X 
Y 
Z 

1 4 5  GAHBFO : X 
1 4 6  Y 
1 4 7  Z 

HCBLFO : X 
Y 
2 

HCBLMO: X 
Y 
2 1 4 8  CGHBFO: X 

1 6 9  Y 
1 5 0  2 HDTCOE, - * 

is a zero, 0 is the l e t t er  '0' 



CODE 
NUMBER 

204 

210 

2 89 
290 
291 

292 
293 
294 

283 
284 
285 

2 86 
287 
288 

154 
155 
156 

157 
158 
159 

3 1 
3 2 
33 

34 
35 
36 

109 
110 
111 

112 
113 
114 

280 
28 1 
282 

OUTPUT 
LABEL 

OUTPUT 
LABEL 

H D T I N T  

IACELC: 

HGERFO : X 
Y 
z 

mAH 

LAMDPH 

UGDBAC : 

HGERHO: X 
Y 
z 

HGGAMF: X 
Y 
z 

UGDTAC : 
HGGAMM: x 

Y 
z 

MORLOD : 

NDHHT 

NDTHT 

ODHGST : 

HOABMO: X 
Y 
z 

HOTAFO: X 
Y 
z 

ODTGST : 
HOTAMO: X 

OHGUST : 
HOZLOD: X 

Y 
z 



CODE 
NUHBER 

OUTPUT 
LABEL CODE 

NUMBER 
OUTPUT 
LABEL 

PTIVEL: OTCUST: X 
Y 
z 

Q 

QCONTL 

R 

RCFLWC 

RCONTL 

RHBFOR : 

PALPT 

PALT 

PBETAT 

PCFLWC 

PCONTL 

RHIVEL: PDLTAL 

PDLTEL 

RHOAF : 

PHI 

PHICOM 

PHI INT 

PHIVEL: X 
Y 
2 RHOGMO : 

PHRF : X 
Y 
z RHOWFO: 

PHRF : P S I  

P S I  

ROLLRT PTCHKT 



CODE 
NunBER 

OUTPUT 
LABEL 

CODE 
N W E R  

OUTPUT 
LABEL 

STATBP : ROTAIL : 

TCACFO : ROHLCV: 

TCACMO : 

TCLC 

TDLMGX 

TDYFOR 

TGAAME : 

RTOAF : 

RTOGFO : 

RTOGMO : 

TGGAMF : 

RTOWMO : 

THECOM 

THEERR 

THEINT 

THETA 

T I A C  

TOAMOM: 

RVHLCV : 

RVTAIL: 

SDLTAL 

SDLTEL 

SDLTRD 



CODE 
NUMBER 

OUTPUT 
LABEL 

TOTAFO : 

TOTAMO: 

TRATCH 

TRATER 

TRTI NT 

TSLMOM 

TSYFOR 

TSZFOR 

TURNRT 

TXFOR 

u 

UCOM 

UDCNTL 

UERR 

UINT 

v 

VCOM 

VDCNTL 

VDHGST : 

CODE 
m 6 R  

121 
122 
123 

133 
134 
135 

299 
300 
30 1 

203 

115 
116 
117 

178 
179 
180 

209 

127 
128 
129 

3 

198 

7 

181 

8 

182 

9 

276 

239 

183 

OUTPUT 
LABEL 

VDRIIGT : 

VDRTGT : 

VDTGST : 

VERR 

VHGUST : 

VHSENS : 

VINT 

VTGUST: 

W 

WDCNTL 

X 

XSPEED 

Y 

YSPEED 

z 

ZAVSQT 

ZETAH 

ZSPEED 



TABLE D-2. LPU VARIABLES (CODE NUMBERS LISTED I N  SECOND 
SECTION OF INPUT DATA FILE OUTLST) 

OUTPUT 
LABEL 

DESCRIPTION 
ENGINEERING 

SYMBOLS 
CODE 

NUMBER 

U Velocity vector  of each LPU 
v 
W 

PHID LPU gimbal Euler r a t e s  
THETD 
P S  I D  

LPU i n e r t i a l  pos i t ion  vector  

LPU gimbal Euler angles  P H I  
THETA 

PSI 

CF X Constraint  force  vector  f o r  each LPU 
Y a t t a c h  point 

h i  
CF Fch 
CF 2 

Constraint  moment vector  f o r  each 
LPU a t t a c h  point  

THE 0 R  Rotor blade c o l l e c t i v e  p i t ch  

Rotor l a i e r a l  con t ro l  a x i s  de f l ec t i on  AlSR 

BlSR Rotor longi tud ina l  cyc l i c  p i tch  

Rotor sp in  r a t e  

Rotor t h rus t  

OMEGR 

Rotor torque 

Disk loading on the ro to r  

Required ro to r  engine power 

DSKLR 

POWER R 

Rotor blade coning angle 



CODE 
NUMBER 

OUTPUT 
LABEL 

DESCRIPTION 

Rotor blade l o n g i t u d i n a l  f l a p p i n g  
ang le  

Rotor b lade  l a t e r a l  f l a p p i n g  a n g l e  

THEQP P r o p e l l e r  b lade  c o l l e c t i v e  p i t c h  

P r o p e l l e r  s p i n  r a t e  

P r o p e l l e r  t h r u s t  

OMEGP 

P r o p e l l e r  to rque  

DSKLP Disk load ing  on t h e  p r o p e l l e r  

Required p r o p e l l e r  engine  power POWER P 

Gust l i n e a r  v e l o c i t y  (LPU re fe rence  
a x i s  ) 

VGUST: X 
Y 
z 

RVFUS: X 
Y 
z 

LPU f u s e l a g e  wind r e l a t i v e  l i n e a r  
v e l o c i t y  a t  the  fuse lage  aerodynamic 
re fe rence  c e n t e r  

Fuselage aerodynamic f o r c e  v e c t o r  
a t  the  c e n t e r  of g r a v i t y  

FUSFO: X 
Y 
z 

PROPF: X 
Y 
Z 

P r o p e l l e r  aerodynamic f o r c e  vec to r  
a t  t h e  c e n t e r  oL g r a v i t y  

4 8 ROTFO: X Rotor aerodynamic f o r c e  vec to r  a t  
4 9 Y the  c e n t e r  of g r a v i t y  
50 Z 

5 1 LPAFO: X LPU aerodynamic f o r c e  vec to r  a t  
52 Y the  c e n t e r  of g r a v i t y  !A~ 
5 3 z 

5 4 FUSMO: X Fuselage aerodynamic moment v e c t o r  
5 5 Y about the  c e n t e r  of g r a v i t y  
56 Z 

57 PKOPM: X P r o p e l l e r  aerodynamic moment vec to r  
58 Y about the  c e n t e r  of g r a v i t y  xi; 
59 z 



CODE 
NUMBER 

OUTPUT 
LABEL 

DESCRIPTION 
ENGINEERING 

SYMBOLS 

ROTMO: X 
Y 
z 

Rotor aerodynamic moment v e c t o r  
about t h e  c e n t e r  of g r a v i t y  

LPU aerodynamic moment vec to r  
about t h e  c e n t e r  of g r a v i t y  

Rotor blade mean l i f t  c o e f f i c i e n t  

Rotor b lade mean angle  of a t t a c k  ALAVR 

P r o p e l l e r  b lade mean l i f t  c o e f f i c i e n t  

P r o p e l l e r  t l a d e  mean ang le  of a t t a c k  

RVLPU: X 
Y 
z 

LPU r e l a t i v e  wind li:.*:ar v e l o c i t y  
a t  t h e  LPU c e n t e r  of g r a v i t y  

P r o p e l l e r  c o l l e c t i v e  p i t c h  increment 
test command 

PTHEP 

PTHER Rotor c o l l e c t i v e  p i t c h  increment t e s t  
command 

Rotor l a t e r a l  c y c l i c  d e f l e c t i o n  
increment t e s t  command 

PAlSR 

PBlSR Rotor l o n g i t u d i n a l  c y c l i c  d e f l e c t i o n  
increment t e s t  command 

P r o p e l l e r  c o l l e c t i v e  p i t c h  f l i g h t  
c o n t r o l  system command 

STHEP 

SOMGP P r o p e l l e r  angular  r a t e  f l i g h t  c o n t r o l  
system command 

Rotor c o l l e c t i v e  p i t c h  f l i g h t  c o n t r o l  
s y s  tern command 

STHER 

SOMGR Rotor angular  r a t e  f l i g h t  c o n t r o l  
system command 

Rotor l a t e r a l  c y c l i c  d e f l e c t i o n  
f l i g h t  c o n t r o l  system command 

Rotor l o n g i t u d i n a l  c y c l i c  d e f l e c t i o n  
f l i g h t  c o n t r o l  system command 



ENGINEERING 
SYMBOLS 

CODE 
NUMBER 

OUTPUT 
LABEL 

DESCRIPTION 

I n e r t i a l  gust  l i n e a r  ve loc i ty  vector  
a t  t he  gust  source 

IVSOR: 

VSORC : Gust l i n e a r  ve loc i ty  a t  the  gust 
source i n  h u l l  reference a x i s  

Tota l  cable  force  vector a t  the  h u l l  
c e g e  (hu l l  reference a x i s )  

HCBLF : 

HCBLM Tota l  cable  moment vector a t  the  h u l l  
c.g. ( h u l l  reference a x i s )  

Nondimensional ro to r  height ( r o t o r  
diameter reference)  

NDRHT 

NDPHT Nondimensio~"1 prope l le r  height  
(prope l le r  ameter reference)  

Ground on ro to r  i n t e r£  erence 
cor rec t ion  

GEFR 

LCSRE 

GEFP 

Rotor e f f e c t i v e  l i f t  curve s lope  

Ground on prope l le r  in te r fe rence  
cor rec t ion  

Prope l le r  e f f e c t i v e  l i f t  curve s lope LCSPE 

VTR 

'IWINR 

VTP 

TWINP 

ROTIV: 

Rotor t h rus t  ve loc i ty  

Tota l  ro tor  induced ve loc i ty  

Prope l le r  t h rus t  ve loc i ty  

Tota l  p rope l le r  induced ve loc i ty  

Rotor induced ve loc i ty  vector (LPU 
reference a x i s  

PRPIV: Prope l le r  induced ve loc i ty  vector  
(LPU reference a x i s )  



CODE 
NUMBER 

OUTPUT 
LABEL 

DESCRIPTION 
ENGINEERING 

SYMBOLS 

RFIV: Rotor on fuse lage  i n t e r f e r e n c e  
v e l o c i t y  v e c t o r  

i n t  r 
( K W V i  

P r o p e l l e r  on fuse lage  i n t e r f e r e n c e  
v e l o c i t y  v e c t o r  

PFIV: i n t  p 
(KPF)Ii 

Rotor on p r o p e l l e r  i n t e r f e r e n c e  
v e l o c i t y  vec to r  

i n t  r 
(KRp)Pi 

DELTA R 

DELTA P 

RIJROT : 

Rotor blade drag c o e f f i c i e n t  

P r o p e l l e r  blade drag c o e f f i c i e n t  

Rotor r e l a t i v e  l i n e a r  v e l o c i t y  v e c t o r  

RVPRP : P r o p e l l e r  r e l a t i v e  l i n e a r  v e l o c i t y  
v e c t o r  

ULNT 

GERIL: 

Landing gear  l e n g t h  

Landing gear  i n e r t i a l  l o c a t i o n  

GERFO : Landing gear  f o r c e  vec to rs  a t  t h e  
ground con tac t  po in t s  

135 HGRMO: X Landing gear  moment vec to rs  about 
136 Y t h e  h u l l  c.g. 
137 Z 

138 FRTMG Rol l ing  f r i c t i o n  magnitude on l and ing  P ~ F &  ( 3)  
g e a r s  

139 GCFOZ: X Landing gear  compression f o r c e  vec to r  
140 Y ( t h i r d  component of $f) %h hg 
141 Z 

142 GFFOR: X Landing gear  f r i c t i o n  fo rce  vec to r  
143 Y ( f i r s t  and second components of cliff) 
144 Z 



CODE 
NUMBER 

OUTPUT 
LABEL 

GCPRS 

GRAT 

JETHS 

JETFO: X 
Y 
z 

JETMO: X 
Y 
z 

DESCRIPTION 

Landing gear compression force 
magnitude 

Landing gear compression rate 

Exhaust jet force magnitude 

Exhaust jet force vector st LPU c.g. 

Exhaust jet moment vector about 
LPU c.g. 

ENGTNEERING 
SYMBOLS 



CODE 
N W E R  

OUTPUT 
LABEL 

CODE 
NUMBER 

OUTPUT 
LABEL 

ALAVP G E F P  

ALAVR GEFR 

G E R I L :  

B l S R  GFFOR: 

GRAT 

HCBLF: CLAVP 

CLAVR 

HCBLM: 

DELTA P HGRMO : 

DELTA R 

DSKLP IVSOK: 

USKLR 

FRTMG 

FUSFO: X 
Y 
Z J E T H S  

J ETMO : FUSMO: X 
Y 
Z 

CCFOK: X 
Y 
Z 

LCSPE 

L C  RE 

LGLNT CCPRS 



CODE OUTPUT 
NUMBER LABEL 

CODE 
NUMBER 

OUTPUT 
LABEL 

6 3 LPAMO : 
6 4 
6 5  

96  NDPHT 

ROTFO : 

3 1 OMEGP 

2 2 OMEGR ROTIV: 

7 6 PBlSR ROTMO : 

114 PFIV: 
115  
116  RPIV: 

1 0  PHI 

4 PHID RVFUS : 

35 POWER P 

2 6 POWER R RVLPU: 

45 PROPF: 
4 6 
47 RVPRP : 

5 7 PROPM: 
58  
5 9 KVROT : 

108 PRPIV: 
109 
110  SAlSR 

SBlSR 

SOMGP 

SOi.!GK 

12 PSI 

6 PSID 

i 3 PTHEP 



CODE 
NUMEER 

OUTPU': 
LABEL 

OUTPUT 
LABEL 

STHER 

THETA 

THETD 



TAPLE D-3. PAYLOAD VARIABLES 

(Code numbers l i s t e d  i n  f i r s t  s e c t i o n  of i n p u t  
data f i fe  PYOUTL) 

ENGINEERING 
SYMBOLS 

CODE 
NUMBER 

OUTPUT 
LABEL 

DESCRIPTION 

PU Paylcad l i n e a r  v e l o c i t y  
PV 
PW 

PP Payload angu la r  v e l o c i t y  
PQ 
PR 

FX Payload l o c a t i o n  r e l a t i v e  t o  h u l l  
PY 
PZ 

PPHI Payload Euler  ang le  01 i e n t a t i o n  
PTHETA 

PPSI 

PAXCGC Payload c.g. i n e r t i a l  X a c c e l e r a t i o n  
(g's) 

PAYCGG Paylozd c.g. i n e r t i a l  Y a c c l e r a t i o n  
(g's) 

PAZCGC Payload c.g. i n e r t i a l  2 a c c e l e r a t i ~ n  
(is's) 

VPAYRL: X Hull  r e l a t i v e  payload v e l o c i t y  
Y 
z 

PAYIPO: I Payload c.g. i n e r t i a l  p o s i t i o n  
Y 
z 

PCBLFO: X To ta l  c a b l e  fo rce  on payload 
Y 
z 

PCBLMO: X To ta l  cab le  moment about payload 4 
Y c.g. 
Z k= 1 



CODE 
NUHBER 

OUTPUT 
LABEL DESCRIPTION 

ENGINEERING 
SrnOLS 

PYAFOR: X 
Y 
Z 

Payload aerodynamic f o r c e  at t h e  
c e n t e r  of g r a v i t y  

Payload aerodynamic mment a t  t h e  
c e n t e r  of g r a v i t y  

STATPF: X 
Y 
z 

S t a t i c  aerodynamic payload f o r c e  
a t  the  aerodynamic re fe rence  c e n t e r  

STATPM: X 
Y 
z 

S t a t i c  aerodynamic payload moment 
at t h e  aerodynamic re fe rence  c e c i e r  

DYNAPM: S 
Y 
z 

iJynamic payload momrit a t  t h e  aero- 
dynamic re fe rence  c e n t e r  

Payload aerodynamic f o r c e  a t  the  
aerodynamics re fe rence  c e n t e r  

RPWMOM: X 
Y 
Z 

Payload aerodynamic moment a t  the  
aerodynamic re fe rence  c e n t e r  

RVPAYC: X 
Y 

Payload r e l a t i v e  l i n e a r  v e l o c i t y  

ROPAYC: X 
v 
Z 

Payload r e l a t i v e  angular  v e l o c i t y  

VPGUST: X 
Y 
z 

Payload l i n e a r  gus t  v e l o c i t y  

OPGUST: X 
Y 

Payload angular  gust  v e l o c i t y  



ALPHABETICAL LISTING 

CODE 
NUMBER 

OUTPUT 
LABEL 

CODE 
NUMBER 

OUTPUT 
LABEL 

PYAFOR: 

OPGUST : X 
Y .. 
U 

PAXCGG 

PAY CGG PZ 

ROPAY C : PAYIPO: X 
Y 
z 

PAZCGG 

PCBLFO: X 
Y 
2 

PCBLMO: X 
Y 
z RVPAYC : 

PP 

PPBI 

PPSI 

PQ 

PR 

PTHETA 

PU 

PV 

PW 

PX 

STATPF : 

STATPH: 

VPAYRL : 

VPGUST : 



TABLE D-4. CABLE VARIA.US 

CODE 
NUMBER 

(Code numbers l i s t e d  i n  second section of  input 
data f i l e  PYOUTL) 

OUTPUT 
LABEL 

DESCRIPTION 

PCBLF: X Cable force  vectors  at payload 
Y c . g .  
z 

PCBLM: X Cable moment vectors  a t  payload c.g. 
Y (kp pk . -Cp ppk) 
2 

CBLTH Cable length 

CLRAT Cable s t r e t c h  rate  

CBLTN Cable tension 

Not used 

Not used 

Not used 

HCBLF: X Cable force  vectors  a t  h u l l  a t tach  
Y points  
2 



CODE 
NUMBER 

OUTPUT 
LABEL 

CBLTH 

CBLTN 

CLRAT 

HCBLF: X 
Y 
z 

PCBLF: X 
Y 
z 

Code Numbers 10, 11, and 12 were not used. 

TR-1151-2-IV D-3 1 



The messages pr in ted  by t h i s  program f a l l  i n t o  four  general  ca tegor ies :  

1) Messages which ind i ca t e  incor rec t  inputs.  

2) Messages which a r e  defensive i n  nature. They should never 
be pr inted i n  the  present  program, but they might be t r i g -  
gered i f  the  code is improperly a l t e r e d  i n  the  fu ture .  

3)  Messages which a r e  pr in ted  t o  i nd i ca t e  program condi t ions 
of i n t e r e s t  t o  the  programmer or  engineer. They may o r  
may not cause the program t o  be terminated. 

4) Messages which are pr in ted  i nd i ca t i ng  some kind of e r r o r  
condi t ion has a r i s e n  i n  the  program and the  program is 
being terminated. 

MESSAGES : 

- 
00 1 
ABSOLUTE VALUE OF PAYGLE IS GREATER THAN 112 PI. 

Notes: A defensive message. These values a r e  t e s t ed  on input ,  
but they a r e  t e s t ed  again a t  t h i s  time fo r  the poss ib i l -  
i t y  of scrambled data.  - 

002 
CONTROL COMMAND TIMES E R E  NOT INPUT I N  INCREASING ORDER. 

Notes: Incor rec t  inputs ;  check data  l ist .  - 
003 
CONVERGED SOLUTION OF CT AND W I N  IS INCORRECT. 

Notes: This message ind i ca t e s  an improper convergence i n  sub- 
rou t ine  CALCCT. I f  t h i s  message apears during the  t r i m  
run, i t  is an informative message only, because the t r i m  
w i l l  continue r e s t a r t i n g  u n t i l  it ge ts  values t ha t  a r e  
converged. I f  t h i s  message appears during a t i m e  h i s -  
to ry  run, some of the values pr in ted  a t  t ha t  time frame 
w i l l  probably be incor rec t .  - 

004 
CT AND W I N  D I D  NOT CONVERGE. 

Notes: This message is an informative message only when t h i s  
condi t ion occurs the values a r e  returned t o  CALCCT which 
w i l l  r e s t a r t  its convergence ca lcu la t ions  t o  a r r i v e  a t  
co r r ec t  values.  The value funct ion (FUNCT) would have 
been c lose  t o  zero i f  the subrout ine had converged. 



005 
TVC COLUMN NUMBER EXCEEDS 24. 

Notes: Defensive message. Check f o r  improper arguments being 
passed i n t o  subrou t ine  INlMOD. 

006 
TVC ROW NUMBER EXCEEDS 30. 

Notes: Defensive message. Check f o r  impropcr arguments being 
passed i n t o  subrou t ine  INlMOD. 

007 
SROWN WILL EXCEED 30. 

Notes: Check subrou t ine  RMASS f o r  improper argument SROWN. I f  
t h i s  argument is g r e a t e r  than 25 when t h e  subrou t ine  is  
c a l l e d ,  it  w i l l  cause  a n  a t tempt  t o  access a l o c a t i o n  i n  
t h e  inver ted  mass mat r ix  g r e a t e r  than 30. 

008 
GUSTTl IS GREATER-EQUAL TO GUSTT2. 

Notes: These va lues  were t e s t e d  on inpu t .  They a r e  being 
t e s t e d  a g a i n  he re  t o  i n s u r e  t h a t  d a t a  has no t  been 
scrambled a f t e r  the  input .  

009 
LCS OR SIGMA IS  LESS THAN ZERO. 

Notes: Check the  inpu t  values  of LCSR1-4 o r  CORDR1-4 o r  LCSPl-4 
o r  CORDPI-4 f o r  a nega t ive  a lue .  

010 
LENGTH OF VCTR IS NOT 6, 12, 24, o r  42. 

Notes: A defensive  message. Check subrou t ines  which c a l l  sub- 
r o u t i n e  PTURB. 

01 1 
MORE THAN 20 CONTROL COMMANDS WERE INPUT. 

Notes: Only 20 commands a r e  allowed. 

012 
NO REAL POSITIVE ROOTS WERE FOUND BY THE IMSL ROUTINE. 

Notes: With t h e  p resen t  polynomial being c a l c ~ t l a t e d  i n  subrou- 
t i n e  inflow. This  message should never appear.  

013 
CURRENT AERODYNAMIC ANGLES W NOT SATISFY ANY OF THE POSSIBLE CONDI- 
TI3NS 

Votes: A defensive  message. Check f o r  improper c a l l i n g  argu- 
ments c r  i n c o r r e c t  s t a l l  parameters.  

014 
SQROOT IS NEAR ZERO. POSSIBLE DIVISION BY ZERO. 

Notes: A defensive  message. This value  should never be ze ro  i n  
t h e  present  model, but any a l t e r a t i o n s  t o  subrou t ine  
CALCCT o r  ITEKCT may cause t h i s  t o  be p r in ted .  



015 
STABILITY DERIVATIVES WILL NOT BE CALCULATED FOR THIS TRIM. 

Notes: The t r i m  rou t ine  s e t s  a f l a g  which w i l l  prevent the cal-  
c u l a t i o n  of s t a b i l i t y  der iva t ives  i f  the  t r i m  d id  not 
converge. 

016 
STALL REGION ANGLE 1 IS GREATER THAN STALL REGION ANGLE 20 

Notes: A defensive message. These values a r e  t e s t ed  on input ,  
but they a r e  t e s t ed  again a t  t h i s  t i m e  f o r  the poss ib i l -  
i t y  of scrambled data.  

017 
SOME OF THE STALL REGION ANGLES WERE NEGATIVE. 

Notes: A defensive message. These values a r e  t e s t ed  on input ,  
but they a r e  t e s t ed  again a t  t h i s  time f o r  the poss ib i l -  
i t y  of scrambled data.  

018 
SOME OF THE AERODYNAMIC ANGLES OF THE TAIL ARE CREATER THAN PI. 

Notes: A defensive message. Theao *slues a r e  t e s t ed  on input ,  
but they a r e  tcorsd agal,. a t  t h i s  time f o r  the poss ib i l -  
ity of scrambled data.  

019 
TIME IS GREATER THAN LAST COMMAND TIME WHICH SHOULD BE THE SAME AS 
THE FINAL SIMULATION TIME. 

Notes: Defensive message. Subroutine SETCMD should have 
in se r t ed  i n  the  l a s t  pos i t i on  of the command s t r i n g  the  
s imulat ion time and a command equal t o  the l a s t  command 
which the  user  input.  

020 
TIME IS LESS THAN THE FIRST COMMAND TIME WHICH SHOULD BE ZERO. 

Notes: Defensive message. If  the user did not input a command 
a t  time zero, subrout ine SETCMD w i l l  put the trim value 
with time zero i n  the f i r s t  posi t ion.  

02 1 
TlCOM IS GREATER-EQUAL TO T2COMe 

Notes: A defensive message. These values a r e  tes ted  on input ,  
but they a r e  t e s t ed  again a t  t h i s  time f o r  the poss ib i l -  
i t y  of scrambled data.  

022 
INCORRECT INPUTS 

Notes: Check data  iist and r e s t r i c t i o n s  on inpui  values. 



023 
IMSL ROUTINE HAS RETURNED AN ERROR FLAG* ROUT1 NE NAHE IS  THE FIRST 
VARIABLE GIVEN BELOW. 

Notes: The IHSL r o u t i n e  which re tu rned  t h e  e r r o r  f l a g  is 
p r i n t e d  as t h e  f i r s t  v a r i a b l e  name. IER is t h e  IMSL 
e r r o r  f l a g .  Consult  the  IHPL manual f o r  the  meaning of 
t h e  e r r o r .  

024 
CDFLAG IS NOT SET TO -1, 0, OR 1 ON RETURN FROM SUBR. ITERCT. 

Notes: Defensive message check subrou t ine  ITERCT and s u b r o u t i n e  
CALCCT . - 

025 
LESS THAN 4 ZEROS WERE FOUND BY IMSL ZRPOLY 

Notes: I t  is p o s s i b l e  t h a t  IMSL-ZRPOLY may not f i n d  a l l  f o u r  
s o l u t i o n s  t o  t h e  4 th  o rde r  equat ion.  This  may mean t h e  
program a t t e m p t s  t o  use the  wrong s o l u t i o n .  - 

026 
REQUIRED TRIM CONTROL EXCEEDED AVAILABLE INTEGRATION LIMITS. IF 
LOOP CLOSED TtG INTEGRATOR WILL BE SET TU LIMIT. 

Notes: The trim va lues  m y  be l a r g e r  than the  i n t e g r a t o r  limits 
which were inpu t .  In  t h i s  case  subrou t ine  loop w i l l  u se  
t h e  i n t e g r a t o r  value i f  t h a t  loop is closed.  Th i s  w i l l  
h ~ v e  t h e  same e f f e c t  a s  having a command of t h e  l i m i t  
va lue  a t  Lime 0.0 seconds. - 

027 
THE TIME IS LESS THAN OLDTIM. THIS IS AN LMPOSSIBLE SITUATION. 

Notes: Defensive message. This  would probably only occur i f  
t h e  time were t o  dec rease  dur ing the  s imula t ion  of i f  
PKOFIL were t o  be c a l l e d  wi th  a negat ive  time. - 

028 
THE TIME READ FROM THIS FILE IS LESS THAN ZERO, THE TIME AND GUST 
VELOCITY WILL BE IGNORED. 

Notes: One of t h e  gus t  s t r i n g  f i l e s  (FILE31, FILE32, FILE33, o r  
FILE34) con ta ined  nega t ive  time. - 

029 
THE TIME IS GREATER-EQUAL TO 100000, Notes: Gefensive message. 
The u s e r  has input  a gus t  time g r e a t e r  than 100,000. - 
030 
CONDITION FLAGS PROM IMSL KOUTINE DVEKK. 

Notes: Debug message, not used i n  present  ve r s ion  of the pro- 
gram. 

03 1 
TIME INCKEHENT IS LESS THAN ZERO. 

Notes; TIMSTP must be g r e a t e r  than zero .  



032 
THE LENGTH OF THE VECTOR PASSED INTO PPTURB IS NOT 6 OR 12 

Notes: Defensive message which w i l l  only appear  i f  t h e  payload 
s t a b i l i t y  d e r i v a t i v e a  are i n c o r r e c t l y  a l t e r e d .  

033 
THE VALUE OF VCTRFL IS  NOT VALID 

Notes : Defensive messap s h f c h  w i l l  appear i f  the  l i n e a r i z a t i o n  
module is t i t c o r r e c t l y  a l t e r e d .  VCTRFL i n d i c a t e s  which 
s t a b i l i t y  d e r i v a t i v e  mat r i ce  is being c a l c u l a t e d .  - 

034 
SOME OF THE INVALID S T A B I L I T Y  DERIVATIVES HAVE NOT BEEN FLAGGED 
BECAUSE THE ARRAY IS  FULL. 

Notes: During t h e  s t a b i l i t y  d e r i v a t i v e  c a l c u l a t i o n s  p o i n t s  
which have s t r o n g  n o n l i n e a r i t i e s  w i l l  be f lagged.  The 
a r r a y  holding t h e s e  f lagged values  has a l eng th  of 300.  
This message is w r i t t e n  when more than 300 a r e  found. - 

035 
THE LINEARIZATION LINEAR INCREMENTS ARE LARGE ENOUGH TO CAUSE SOME 
OF THE CABLES TO GO SLACK. THEY ARE BEING RESET. 

Notes: During s t a b i l i t y  d e r i v a t i v e  c a l c u l a t i o n s  the  per turba-  
t i o n  increments must noL cause any c a b l e s  t o  go s l a c k .  
I f  the  va lues  i n i t i a l i z e d  i n  subrou t ine  " I n i t i a l "  may 
cause t h i s  t o  happen then they w i l l  be reduced based on 
t h e  c a b l e  geometry. - 

036 
T d E  LINEARIZATION ANGULAR INCREMENTS ARE LARGE ENOUGH TO CAUSE SOME 
OF THE CABLES TO GO SLACK. THEY ARE BEING RESET. - 
03 7 
THE LENGTH OF THE SV VECTOR IS  NOT CONSISTANT WITH THE S I Z E  OF  THE 
BLANK BLOCKS FOR EXTRA INTEGRATOR STATES. 

Notes: This is a de fens ive  comment and w i l l  appear i f  f u t u r e  
changes do not c o r r e c t l y  change the  l eng th  of t h e  SV 
vec to r  and the  BLKSI2 .  I f  t h i s  message appears  the  dec- 
l a r a t i o n s  of SV,  CVLNTH, BLKINT and RKDINT must be care-  
f u l l y  checked wherever they appear.  A l l  t ime h i s t o r y  
da ta  from t h a t  run w i l l  be u s e l e s s .  - 

038 
THE T I M S T P  OR MINSTP INPUT I S  GREATER THAN THE APROX. CABLE FKEQ/10  
AND MAY CAUSE NUMERICAL INACCURACIES. 

Notes: This  is a warning message i n d i c a t i n g  t h a t  the  t imestep 
is too l a r g e  t o  a c c u r a t e l y  c a l c u l a t e  the  e f f e c t s  of h igh 
cab le  f requenc ies .  The program w i l l  g ive  a recommended 
time s t e p  f o r  t h e s e  c a l c u l a t i o n s .  



039 
IMSL DVERK WAS UNABLE TO REACH THE SPECIFIED 'XITERIA WITHOUT GOING 
BELOW THE M I N I M U M  TIM STEP. 

Notes: This i nd i ca t e s  t ha t  the IMSL DVERK t r i e d  t o  reduce i ts  
timestep below tha t  allowed by MINSTP i n  an attempt t o  
meet the e r r o r  to le rance  of 0.0001. A t  t h i s  point the  
program w i l l  f o r ce  acceptance of the  l a s t  attempt and 
continue execution. The value C(19) w i l l  g ive an indi-  
ca t i on  of how c lose  the ca l cu l a t i on  was t o  being within 
t he  e r r o r  c r i t e r a .  - 

040 
THE FLAG FOR THIS SUBROUTINE WAS NOT FOUND I N  THE DATA FILE (TAPEPO) 

Notes: I n  order  t o  have program HLASIM, HLAPAY AND HALMOR use 
t h e  same da ta  f i l e s ,  i t  is necessary t o  i n s e r t  f l a g s  t o  
allow t h a t  da t a  which is not needed t o  be skipped. 
Check the da ta  f i l e s ,  and User's Manual f o r  the co r r ec t  
posi t iou of these f lags .  - 

04 1 
WAKE ANGLE 1 MUST BE LESS THAN ANGLE 2, AND BOTH MUST BE BETWEEN 0 
AND 2*PI 

Notes: Inva l id  values fo r  the wake angles were input.  - 
042 
THIS VALUE WILL CAUSE DIVISION BY ZERO 

Notes: Can ind i ca t e  i nva l id  inputs  o r  t ha t  the program has 
obtained a value very near zero with which i t  w i l l  have 
t o  divide.  - 

043 
MORE THAN MAX NUMBER OF OUTPUT VARIABLES WERE REQUESTED. 

Notes: The maximum number of code numbers allowzd i n  input  
f i l e s  OUTLST and PYOUTL are:  

Hull var iab les  requested - 500 
LPU var iab les  requested - 250 
Payload va r i ab l e s  requested - 100 
Cable var iab les  requested - 100 - 

044 
AN INITIAL GUESS WITH LANDING GEAR I N  GROUND CONTACT AND PITCH ANGLE 
LESS THAN 1.0 COULD NOT BE FOUND. 

Note: The trimmer must f i na  a l ega l  i n i t i a l  guess - some com- 
pression in  a l l  a c t i v e  landing gears  and the p i t ch  angle  
l e s s  than 1.0 radians.  This message probably i nd i ca t e s  
an e r r o r  i n  the user  defined geometry. 



- 
045 
LINEARIZATION INCREMENT COULD LIFT ONE OF THE LANDING GEARS OFF THE 
GROUND. IT IS BEING RESET. 

Note: If some of the s t a b i l i t y  de r iva t ive  increments a r e  la rge  
enough t o  l i f t  a landing gear off the ground they will 
i nva l ida t e  the l i n e a r i z a r i o a  analysis .  The program ca l -  
cu l a t e s  an appropr ia te  increment and uses it. This mes- 
sage is informative only and the  program w i l l  continue. - 

045 
ALL ROTOR LIFT CURVE SLOPES CANNOT BE ZERO. 

Note: A t  l e a s t  one ro to r  must have a nondero l i f t  curve s lope  
(LCSR1-4). 
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