
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) 



-,w F

w



ORIGINAL PAGE
BLACK AND WHITE PHOTOGRAPH



1 '.s
M

QazW
tDQ

NzN O
U a.^

H Q N
N C' N a: U
Z Z ". W ""'
O .-^ a a a
.... w o O

~a N W m U q
f W U- A Q Z

A 6^ J cy- O W
N Q Z .-, Q O 2
N Q O = ix F—
Q X: co U U O
• • 0 • • • •

N

'PRECEDING PAGE BLANK NOT FILMED'

e►	 ao	 ^
A ca cm

CDEg
C5 A

O O^t
d C3

1



r

c)
z
0

CL

Q

C
E
o► 	 nwC	 o
^o	 OZS Lo

3E a) I

-Ec`°o
^ N C

dGF-XT

PRECEDING PAGE BEANK NOT FMMEB



N
W

I—

J

mQ
4.
Q

U

N

N

O
U-

N
Z
O

H
d

N
N
Q

L Q) L C
C O r

4J •r	 4-- 4-

U r Q1

41 E C S-

4) t0 L

L CA
U N N

«4L to N
t0 Q

L N Z
r O L

4- N
^ L
i On 4J

O {.a C
> O
O L

L r
N O a
N C_ CJ

O = N

L O L
i

N cu
L r i L
U 7 O b
r ti-- N
L O A 'r
3 E N +'

3 .r •r
C N a) 4-) r
O L S.- r •r

}> U
N
C r 4J L C_

t0 tp
^ C. U

+-) 4-) (0
d L 0) U N
E O C
7 C. .r L N
N N ^
N C U •^ C
tC i

v CU
r

to +) L 3 4-
a) -- 0

S- 01 cn •r
;1 O C C X
r 4- r r O

r a! i
r- O rt S-
u d r

CL •r N
to t C Ev >

L b
0)N

N O L w
.,) O r L

rL E L
4-J w -0 {-)

N i• O
N L 41 •r O
{.J .F.) L -0
C 4-J rj y L
N tJ) O O
{/) •r Qr

^S- N v
C

N GJ N i-J 00
4-)

N O m d
tp L a••) O 'O L

U
CA

a)
O_

N r- D E
r O O O
L N Z7 O) L 4-3

CL

L ^.d N

N 4•'
H L •r 4-
r }J r 0



Q
10 Ca U)

v ^
C ^Q

pppO^ ^N 
N 

C

i'

C/)
W

J

Q
d
QU
N
F-
N

O
LL

N
Z
O

F-
a.

N
Q

o^ N
z .r

w
E ^

N z
Ln

wa
N N A N O
00 cca cJa o

a
o O N O O
O O z C)O w O

E , 3 a
N N M w M

U 3z w
O ar.^ U
Q z
F— O
N ...

F—w Q
Q N

w a
J N w
A U
Q (Dw Q

} J zJ a-00 N
Q F- Q

J > J c^
-• Q O zf E N co A CL

z z f Q N w N> O
} Sll a --• m z Q U
F— O C) Q - Q N

LC1 Ul N U C/ O a: N w
J r-1 } a F-
.. N w
co X X Z w tL F- IL
Q O O
CL a o tr M F— co

.. a A z F}-0 M}- wU 3
00 ^ a z J

A N (P O Q F— J2: JM
N ix JO •• ►-^ N Y pa co

J w A Q IL Q «.
} LL z w N a\ aQ
Q _Q_l U QQ-

1

J
I I

O
I

O
1

L-)
I 1



{

i

N
N ^
Q) 1

`^r u L

C i N N +•^
m m

CL
•r
t

r• •r

C E
N 4J M

+J
i
O

E
OL r

O C a
CL w .o ro s
r 4j
^ C a
Q O U ^-

(1 r r r
:.^ r N rp

c a) ^^ c c v
N 4j 41

C O •r
^o ++

C N
ea
O

to A 41 a) u}) _ •r 'r

N a) u r- >

N
'o

C
r O. a)

>
b

4 '
()

Q) O 'o :3 N
W S.- C N
•r O_

'
>^ r

r
J

rO C
w L v 3
O ^ ^ ^ 01

3
N N C al
+J ^ L O E L
U C

O
a U

O_
C a)

4-3 4- a
r N Ot

N C .a >, t
m 'r to m i-)
r N

r
r
^

a)
r
m

•r •r
>

^p
>

.--^
N

L-
rp

N O
s- m r

r d N C
-0 N r r N

U ^' a) r- r
C b 7 ^O O

U +J N
a N N N

C Q1 Q) C Ql
^ ^ L L .- r

ro ^_ u
C m w 4-+ r
O S N
V a) O CD r L

go
s

f
v-

aJ O ++
N Or rn a) a) "a 13

C i N a) •r 41
>1 'r r E > C41

N 4-) N 7 C a1

w
:3

^ al cm a a>)
)O V- i r0
N O LA a

N tp N C

a;) c
r

4'a, o
i iv t N +) U c
V a) F— fo • - • C +E i

a) cs w
+-+ o Z

N

CL

c^

N
Q

}
F--

W
L.QN
N
V)

`s

t
I

I
rl.I

t

I



1

? 4
- M

lift
r

C/)
Z_
O_

F—
d

Cn
C/)
4

r
F-W
U-
cc
N

C/1

r
C

O
a	 C1

1C df CD

i V T

E o
o s^LCE•-cd c01-^

w
J
A

N
N
O
CL

N
Q

cr
W
S
f`
O

CrW S
z Uz Q W
Q Q W J

H f W f^U w w a
W W Q O Ix
U- w ••
LL Q W f- N
W N J z W

I A W Cl
1- 3 Q A

~J O a W pq
J 1 U N Aq d

aN 3 S z
LL

E CA
z F- 2 ►-^

N N w U A WW W O w Q N W J
--^ x N 3 co w Q A U
H w H ^--^ A ►-^
-- J x ix > z W 2J M H W O Cq O O E W- Q J N N F- Cr Cr N > >QQ LL LL J CL H A N
Q Q W W co J Q — N 9-
CL W LL J cr_ w N Q W — O N Q 0:Q J Q O S S CA A te — F-
L) N N z

z Q Q W 0: Q J cr W a ^--^ W
U —= J N O CL N J F- W W
z N A W a1 Y U. Q Q J W A W w
•-- co a U N w S Q F M
z 3 3 F- O N N Cr N Cr C W U W
-+ O O J n + J F- W Q = O_ U N UQ J J J no cr CY w z H U Q W z
F- J J Q Q O c7 W O Q •- CL c Q
N 4 Q S S a d L1J J E Cn J
N

N cQ
• • • • • • Q U • • • W pq

W F- W H f
w Cr Q
U- w co O oq

S a cc cr z
J

I

F—

I

x
I

a
I

o
1

a
I



a
c L

b	

O Q

d	 Gl
i C	 C	 ^
°a c	 a	

3c
	

4j{n	 •r
C	 b	 +j	 O	 ' r'
L .0 f	 :n	 to
+•r	 O	 =	 4j

c N
C N

N	 j
•r t

^

4•>	 O
o c

s'	 'r
C7

i
W
i
dJ

r C 4- L
O O

4J E
O	 O 'C

b W	 O	 >>

C C

r d

0
o

O C

O

J►
4-)

^
0

O

d

O	 +^

V d

41
O

c v
O N

b	 N
C r

d C
>>	 O
L	 }^

i	 •rb

^	 •v
O C

^
CL,	 >^

C

O
L	 Nr r
to	 b
Qa c
S-

f N
H d

t •r	 .1
U 4j

O. -0
.n

L)
C

N	 to

O r	 E r

? >

O	 t^0

v
N
to
^o
E
W

tin
to

a+	 >,
•r 	 .0
L

-0

C to
(0

3 N

O

to
a E
'r

41
N t
N

4)	 C

+-	
O

N b

i	 ^-

t0	 to
r

N O

to	 C
t

L	 (D
L

r-

t O

O	 4J
C

d
r,

M	 4J

N	 i-)

Q +•>	 'r Gl 4-J
E
Im
C

r

b
O V
LLJ	 C
J w

C	 u

b
N 

V
iC 7

'r 	 O

G;
V N

r
to	 N
4-

C

Q1

C
to

N

>1 	 $

O_ N	 M	 O
O	 kA
O 4-4-)

CU 4J	 C
o	 O

to	
u o

0	 in
L	 to

N V
N Q

J`	 O+,	 + 3

V
V
O

~

tA
E c

N V
b L

.^	 t6

sue.
to	

4-)
►^	 O

en	 T7
-Cc
	 4
r
E
r

^,
t
^i

tC

N
Z
O

a
F
N
N
Q
Z
O_
H
d

C.7

LL-

C)O
U
N
N

I
I
I
t
I

at
t
t
1

t
I

l

U
s.



fib

sh
W CY
U U. F-Q a

z LLJ

A W Aa
Q J O F-
^ S Q
CQ 3 WS A
N N F- Q
W A O N
U Q u.. J f
CC O O > W
^ J Q H
0 CL

W CL J J
^ J Q Q

W
..

Z Cn CA CC •-^
W Cn F- Q W (•-

Z U U. O Q X CY
O

0
U W ULL

N W S I N Cr J

A 0
O LL

N
J 0:

w LL Cr Q } W

W OJ J W CY C) O X
O O N F- CC W Cr C4 W

-jO W >- W X U a J
WLL W z 0 A

£=n oW a a ^ cn

A J A^
Cn

J Q F- > W N
O H w W Z — W 0: W C)
> > W N S
W ~ Z J W w H H
Z U M J M mN a — a S
O Q w Q z O 3 F- 0 F-

W O S J 00 a
A N J H «-• a 1- 00 A 3

WON Q W i AZ N A f
Q S J N W O O
pq W ~ Na a

Q
NQ

OG N U.
Z M 3 O W 0 U NJ Cr

M 0 O
n. zW 1- W W 0-

UW O Li J O A % O O 1- 3
A 0w O W Z

W 
N N Q O

J W W !-- A E E N — CL >
Q J J W W .r

m Z W H W N N W W
H A A Q Z U Q U W J J
CL O O S Q w U w W S Co CO

ON OZ 1Q- HU S OJ
Z J J U J N CL N A:3
O J J Q J W m W O 0 Q > >
L.)

I I
Q¢

I
w

I
Q

1
cr A

I I
-j

i
Cr)

I
Cn

I

i

Nz
O_
F-

N
Cna
O_
I—
c_

LLZ
O
U

N
N

C

A ^C C
w o?S ^

w .N S'

dc°C^



O
Z
U

W
N

Cr O

Q Y

a UW WCY U
W A

^ QO O..	 F-	 Z
IL'	 C/)	 ^--^
O	 0
LL.	 Cn	 Q

F-
A	 F— N
W
O z A

	

O z	 ;0-
> ^--^ Q	 J
O F-	 C^ Cq
w U z E
IL M F— W

cy- OJ N
W F- W N
fYl N , :3 Q

z Q LL-
0 Q W A

J U O^ Q
Q	 J O
= W >A J
N or_ Q z >-

aQ QN F-	 a
W U ,W

F-
F- w LL z LL.

F- Q Q Q
J N w  cx

u  U
U W W F- W

L1. I=Q z QQ aQ a
A J N1: Cn
Z

N
QW
Q

I

1'Kl:CLUI G MAGI: BLANK NOT FII.ML"U



w r-

c =

t t :3 	 N	 N
id	 N N	 'cm	 L

C

L O O
Q1 41
N N L	 ^- 
.r	 Q1 1Q ̂

1

^ r• d	 .r.

L
O ^ L	 N	 •^ _

^
ip	 C	 ^O

t O.	 C1	 d

^ U i O U
•r a

^ •r fp	 U	 •r

41
L  JO

No
d t 0	 :3	 4

cu
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