
General Disclaimer 

One or more of the Following Statements may affect this Document 

 

 This document has been reproduced from the best copy furnished by the 

organizational source. It is being released in the interest of making available as 

much information as possible. 

 

 This document may contain data, which exceeds the sheet parameters. It was 

furnished in this condition by the organizational source and is the best copy 

available. 

 

 This document may contain tone-on-tone or color graphs, charts and/or pictures, 

which have been reproduced in black and white. 

 

 This document is paginated as submitted by the original source. 

 

 Portions of this document are not fully legible due to the historical nature of some 

of the material. However, it is the best reproduction available from the original 

submission. 

 

 

 

 

 

 

 

Produced by the NASA Center for Aerospace Information (CASI) 



A^ j

v..

^ N

w

W

coo r.

U `° i11

^J
h
z

co
o M to

ar
to

R; O
^' a U

a)

ua	 o
o

o

.a

z4rU O 0
W U) U
w v1
Z 7r
O	 o.c 0 tnH N

U u . ^
t
1
^
i [	 44 o

04 u tf O N.1::
k-4 	v1 . rtf	 N 41
.a: A O H U 41 41

V) v Q
r^J1 •,^ ^ ^

s	 .k ^ u ^ x
44 V)

6-1 In O w H N
z N

V w

U

O
N

Or^. Ea
O h u	 a,
lz

d).-. ^• VI O tP
N	 . 1 h 19 b
1.0 N

i L) Nr-o^
F4 a N

h U U cn^,
1n n ^ N

^

B•- 11r t-4 w H Cl	 U

1Y• H44
V z O

^u

z C q

pJ

H

r1

OA -H

^'04
0 a^

o
44

of •^^+

Uto E!
v) 0

u
a►
Aj

v o0i>% in
0 k N a1 .c
Lo i"I

^ ,C YI ai G

a v
N V. O :i :nN v v.

4-4
• u

u 0u a ;^
N 7 • r1 H
u1 r5,C

ro
• ab

Ej O j d► O
U

•^ ,4
U

44 •H

111 wO N 0

-14
rn

a) ;1,
rl

a
.N

ro ^

tP IA
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Î
+

b
r 0 ••14

C
`

U
,'IS 1 M 04 u^-• • 14

N 
a ^] 4A 0n, r

41.
^r'a •N•, IL:	 I4 N 0 4j

0
r'0 J• :9 •O1

1

^ Q)
4A1at O
0

• aJ >y
U O

v -n •N a)
a •^

°4
.{ a r-t .c

X 3a+' of '_ 404
g t •o t- -

r: o
o a

1
• U 4J •N

044 M

a) 4
oI	 01 •,^ 41
1 'O 1!► ^ t

p C'4 >•a ••+41

r

X
•

•
41
ej

U• 4J )	 1

rl ^ a)
of rJ^

ORIGINAL PAGE IS
OF 110011 QUALITY

w r 1 al a -ip 41 1
Q al	 I ^, to u . e) o (11l rl

•rl 411"	 -rt rl Al QI a	 • 41 •r ( 4) 0 1	 4J -r♦ 	 I
14 Ul	 w

t
a)	 C d 41 1 ^

a)	 4J
I n4

C
tQ 41

•
)C>• ra

41
C:	 •14 a	 al	 4

^JA
CI

N > N
0	 . f4

>	 a)
• 14	 0

>	 a)
•rl	 V) 41

O
a)	 11

C	 •
•	 Nrl Q)

.+y' r N
0

a)
N

a)	 C:
S •r1

[:	 r-4	 vl	 A
O	 !1• U0 U a) l3 O 4)	 al •H 41 N	 tIl L)	 L4 + 41"

r" T 1 a) C 44 U	 O
1	 :J > U 	 4J U . 1

VI 

	

Jo1

0	 a)

44

U w O ^ )^
Z CJt
X

^
41

U 'tl N '(n	 Qr

W JJ O i~	 11	 H a)	 O C N 4 •r4 a) a) r1 W Q) rl .. t
O z 41 >, k	 rl N H 4J N a N+ I t7) 13 X r, H

W
W

{1 Q

•ri roc-.	 II N a) N J1 O W 4.)	 •"• • Iw }C •r1 0 A	 [)4 r
QI N	 4) 41 14 A to r>i	 0 a)	 -\d 13 of H rU y	 4-1 )	 to	 I
04 N a) 4J 2 N • U N O	 4.) •)t

C A aC I • 4J
" W rr 0	 Ul C)	 L	 .,

0 -M C) 41	 (1)
N W b

:i	 C
Q) r1

P4
•

0 C	 a)
al b

4J 	•
O

H
W

Y n
n• 1 •o

r•,
1 3 •- a) .9	 >1

0
>	 a)	 4N N rl rU

N	 !^
G

• r1 4J N	 44 t0(
r+
Otl > • x d

41
b Al 	r1

41
•.-

t^
O>

t^7J w A 
(a 

b
a)	 •ri

.:
u

N	 ,31 4J
a a a 141 4J

^t
E IZ3

••t	 .lC
C7 H

•	 II
a, x

1U4 C
ro ^ r1

-
a a o

u
•ri	 rI a,	 to

J~ 41•,JJ1
rti u	 to '?

• r1	 ?C4J
In	 to 0	 a)

•rt	 V)
—

4 41 •,.t - II v	 -
—	 -n

41
v

•r(
4J

rq •ri
4J

a) (
rd	 rSj

U M 4J
>r Li •-1	 1 4J W

O
N

E
11	 xx • •	 a)

♦to	 1-4
r-. •r)

Al i .
1 t74

r.,
n

[; A • ri	 (1i	 m
bro • 11

r• w
a)
4

•
u

G
14. 0_4

0 A
04	 U

N 4)
a)	 41

t	 H
01 Q)

.	 xH 41 V O j'o 4J
-1

J. r A7 .CJ rroa U ro
O	 C)
>1 ro

41 14
U

W U
t

41 N -4
O 0 A

!4 -1
u 0 0	 ••

.1
tla

•.+
O

r{41
rte.
I^ .i 11 41

-iI—
'O

O
10

W
a) U

O O41 w
L)	 I
[4	 a)	 N

,C	 • rl	 Ia) to 41 ft H O	 U :1 C	 •11 140 1t u	 () 1 -' 41 N ri ro u O N 41A N a) u to N •r1 W a)	 w K	 Q)

23 .54
.. f4

a)
. J1 41

V)	 %
N

•rl
r1 4J

• •	 N	 (1)
'a W "

N O >. R7
4J a
t 1

(14 r-.
O x

0
.7 41

>1
r~

04
III .>

't
41

N (1)
to

111,
a)

04 to
r r

•ri	 •	 04 •,
4J	 >1 a)

-1 11 r4 aJ .-1 •^	 U) fU	 4a r-4 ^fJ N 3 I^lt	 41 W (d . a a) -I 41 al	 o
4

C	 -4	 UUl N Ul 4 (L) r4 ^ a P4 1 rs •11 rl	 r! C oI .C: U N V •14
a

a)	 c:r-1	 )
41	 S 4 L4 C 0	 a) 41	 1J t N N V C: ft W C 1:^ 4J ► l rti tU 41 41 r >1 41 v N	 O	 I
z • -I al a) O 4) .0 ;1	 N U	 C; 0 0 0 x O O O^ 1 t N N 

0
U	 i

L: Cjj •1 r:	 L-4 04	 'C) • -1 •	 4 9 41 • -4a l	 [.. 110 44 ^
^

l o
U Q' 

11

1
•r1

1
• r1 IN C	 t•4 a)	 41 •-1 -.r C 4J :^> >^ U i1 0	 j^	 2

rt3 O	 a) x -A t O • 'J rJ Q) •ra 7 ^
^ Q

•-i	 •
41

1r1 C•.4 r
r,1

%t
al	 j	 :C'

41	 toO W 41 0 O . 11
-4 r1 • -1	 Ul

41	 r
..
•rl rJ

N 1A
O

C O C.
a)	 ,V	 i
41W Cl

C. 4) r3 N W jr^ 41 f: V N rJ r-, U 1, i.
i-.
•.J A c: [{ }4	 O b	 a)

O O .L: (1) al G	 •
r'O

• 11 O C N	 1a O IN al	 ^4 O •-# •ri rl r1 O •11 4J 10 	 C
U 9 41 N 0 O Cry r+ Li -H is 41 44 • r n 4J W v v •• i-. Q 'U L-1

1	 ^	 I 1 1	 1 1	 ' 1. f i , 1 ^` ^ 1. ^.. .1

)

,^ f

i

1 i

)

:t
1`	 1

l•



I	 ^	 ,

F	 n .

•i

1 ru,..,juQT jtjaIMF h

.^ .^ v 'A O O	 r C 1 N m N 0 N O w U'
X +^ O :3 + •.J C:	 U 0) " 1 O -	 C O +7	 w	 ► ! JJ 0

iJ
3x A 0 - u 

'o
G^ x

Cl.
N ^►-x .N•1c, 0 y^ 0-4 u r•1 r_	 C

x u o a0i .-4 •^ U 0 w 2 ro r °U1 U C. N C^^ 1,4 .,
^

E^-
v •.1

w
+ w JJ v	 r C U H

,OJ

-4
u r 

u	
n•.N1 Aj Or%

0 a ^
a,

N
x

J,
v

IU
to b	 to

In H ro	 w 0. v
2 N ri U r r w

s

r+ a rl .►.	 0 N °) r-4	 0	 -W n7 0 10 •a H u 10 O >+ + 3 c ••+ ro a r	 0 0 A . c u >, w 	 a t c3'' 07	 Cq X
t b	 N

v
u

a u v •,.1

I to	 41	 CI•
c
y

JJ N
ro

0
a,

.c r•1	 O
iJ	 Q	 •.1 N

ro
4 r/ rJ

c JJ rJ	 w 0, w w 0 C w w - " h
r. O »t .0 N r	 0 w r: 0 0 a w v x H U c) S-4 w ro•x O

-4
Ql -.1	 U

J J
N A O r3	 h O :f ► ! O • -4	 CJ	 CJ ,Jr c••) 0

x
0.
c

UroJJ
JJ
U

CI
+1
JJ

•11	 v
w C

O
rd
w

JJ
O U	 .1
c	 rJ

w	 w r••1	 O

U
v

J,
w w
1 0

► !
0
U

w	 U	 to 4J
••1	 rs	 JJ

JJ w .L1 • .1	 N
.0
U

N U
C+

C

5 r. 1
►0 

r. 
H H

a
c

oO
+ w 0 (Iw N JJ v

• .J •C O uU	 ^ aJ 4.)
4.) .0cn 0^ to	 n • •1	 0-w w w > L .1 ► ^ A

-W i -W 44r.•	 ••1 IA C) AJ rJ	 O U O G N0 U a >r >! c	 .J 0 r. c • -1 JJ N U+ JJ 0 ••• •-/o!	 `̂ l •.1 .0 v t: w 0 r1 A •.•) : O H 1. 1 ri	 •,.1	 .-4	 U	 4J 4, x
1 b :71	 n •.1 v 1 U 0 a	 b 7 0 a' •• w

o
21.

> 1 rn s~	 w JJ c	 .c O.S Mr, 0 	 -45- CA)
p N

•
u" 04 r

°1
>1
r, Q	 •t y-1 ,C

X;G.	 1 w j1,
a) v4! 0 rJ e.1• •e	 C	 1.1	 Q

jJ	 ► ,•.1	 ,J
0

•.!
Nv r

c JJC4 0' ► ) 1 J
IT
N 1	 N rI J )	 rJ	 °)	 f! 41 r v

r/ • 41
41

r b
°j

1
t^

Rl O	 (T CI 11 0 4)

1 -4

0 •.1 rl	 JJ	 C:	 0 N JJ
+

of	 +( N ,	 c
n1
v

4 1	 41	 1;
of	 r • -1 ;J 0

JJ
W N
JJ

► !4) '1r	 rtl	 1	 U
• ./	 f j.	 ,r'

JJ
[:

M
:

f
OU. O

v
H IA	 CI	 :t rl to •.I C. 1! 41	 U	 '3, C I

J
OJ

• N •.1 CI 0	 t •	 Q	 U	 () N O C	 O	 1:nl r-1 • rC1
N U aJ t'

J^
N •11 • 14	 41, •.f	 O IA [i	 •11 U 0 W :t G v GJ °) N Ad c

ri J3
Uv •.1 ^ .9	 t	 > •.1 O >	 4-1 O	 JJ r/ 11 b' C)

1 0 ,J
G, U v p

E,•.1
JJ ••1

0
Q
C

b' v H °) r^
C C-4 C 1

n,
1;

n	 •
xNx

r.,
u0. 2 •.1	 C:	 o -r+ N	 N +J	 •^w 4.) H ra	 > ••I	 JJ : w ••1 41 •! N r 'G7

II	 i

• N

V

0

..
J^) UQ rU o Z o
10	>1

o I x

c .^	 JJ .-1 -4

7: +^
Vv 4)	 4

u -7 U

w
>

•U

U

w s(
3

Id1+
X0

v o g
04 rt ro

..

roN

41

+

^. ^ 44
X

g	

v0 N ,C e-, 9 0 y10~
u	 •.+ •n N JJ

Y t 4 ♦J	 . b 3 °► 	 •.J .. II
Jp
(V

•rl

Jlu

c•	 C	 41	 (J
-1	 •.1	 °)

•.4	 (d	 U1a -9
JS	 C1	 N	 Nl

3 b

`•n nr
JJ	 v	 n)

A)	 1
0 A v
U	 4

^'	 Z N

! •00,

^•'

lo

.1

1

41

:9

ORIGINAI, PAGE IS
OF PCK)V Q U AI,ITY

It !a• JJ 1 1

IJ^ O
O U1 rte tCl^ N C: ••/ Cl	 °) JJ	 fl °1

O w > ••1 0	 C,! O U C, 0 JJ
t't T a) v w u !	 O a► 	 G1	 • 11 •01 rl	 O

t , 2 cx

0
u ro N .N

	
°)
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