
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) 



0

cc

N 

La

LL

^	 ^ M

CIO r
co J

C?
 F

tU Q r n

^^

^ H

C
OD	 A	 •

	

b t+,	 oft0^
so

1

lP

z

C
O v

04

	

	 Gw s . v U	 ^traH Z b
E-4	 .Z.I

L -L 'V H_7
V) V

-4	 16M
H	 G ', ' 7

E.	 a 4

4 	 c

L CJ 

"+J:4 4 E
64F: L-4

—,:c _ 4 " i

•t 41 U

J ^ t

4 -4 r, -4 :4
N -4 m A 7
d H 44 ]^
L E-+ O `^ 1^

r

y
W c 0

0 V

>O
_. M C

C Q
O

^ a d
_ E

a.
E

"ft s = r w Wea l



PT
Iq

pq
1.

I^

4

M

J

v2
C NJ N

w'\
V
J60

D

L N
+d C
0 0
ftby

^o

Z^
C y
,O
rj
iJ i.1._ysH i
v ^
c cvA G

O
m
Wooc)
^U)CY)T

Z _1
0~—

Q
(Y- Q

(f^zNJ0N
Q
Z
LL

C

0

Go
v^ can cc

m V ` c
^^ (rj O

cC O U

ca ^z3

L
o	 ^
L	 n

c	 a
a^L	 L

C	 a

w	 U)
2 oU
J ^Cf)
O .Ln c
> 2 ccz

r M p
~-C c^Z ,Z

C 
N

= Y E

Q cz a
E

f

I



^i-'

LMSC-D889817

FINAL STUDY REPORT

CONTENTS

STUDY SUMMARY

ABSTRACT

FOREWORD

SECTION 1 INTRODUCTION AND SUMMARY

SECTION 2 STUDY OBJECTIVES, REQUIREMENTS & GUIDELINES

SECTION 3 SPACE STATION STUDY & RESULTS

3.1 MISSION REQUIREMENTS (TASK 1)

3.2 MISSION IMPLEMENTATION (TASK 2)

3.3 COST & PROGRAMMATIC ANALYSIS (TASK 3)

SECTION 4 STUDY CONCLUSIONS & RECOMMENDATIONS

ATTACHMENT 1 - STUDY PRESENTATION MATERIAL

o	 Volume I	 -	 Executive Summary

o	 Volume II	 -	 Executive Summary (classified)
o	 Volume III	 -	 Task 1, Mission Requirements
o	 Volume IV	 -	 Task 2, Mission Implementation Concepts and

Task 3, Cost and Programmatic Analysis

ATTACHMENT 2, SUPPORTING DATA AND ANALYSIS REPORTS

o	 Volume I	 1.	 Reference Space Station Evolution
2. Contact List
3. Data Base
4. Scenarios

5. Commercial Report
6. Vought Corporation (TMS)
7. Life Sciences & Life Support Development

Experiments on a Space Station

8. SPAR Report
9. Hamilton Standard

o	 Volume II	 1.	 Architectural Impact Analysis

2. Configuration Concepts Evaluation
3. Cadam Drawing File
4. EVA Technology Needs
5. Manned System Technology Requirements

^ ep! ti III/'- I_



r-1

t 	 ZQ1

O
E-- Z E-	 W
a a o. ^, o

w Za
Z — V w w ^-
W	 t^ Z V ^'	 Z
zo

ou)V 	 LU

LU

w a W J >-ui Cl)Z V (1)	 n
^-a^WJ o

a-	
Z^

CL WZ>a J

	

W OO S„_ wZ	 w
...	 ^Qa	 >

C^oc J>.^-JJzW
Z Z a av^ aaa Q
O z= ac=	 ^
^^W W W ^ 1-^'Z

^.tnC^ V > >a» ate 0
C/)	 IMM 0 0 0

ZW a Z W W-> mi

I
o Z 0t= Fmrs -ss ^- v

1 N V W ^ JZ =Zt/^ I m wVVO C^
^e sw=ji ww >owo

W=	 Cl)aaaaWo mo

^) I"-	 CV CSI CV CV CV N CV CV



iUllIGINIAL
QUPL fY

OF POOR a O
> a

a A b O	 U	 ••-
(A 41 Q1 N1 U	 m	 a
U ^c fa	 G	 L

d O O w m d N	 O
0 O 'n 41 bl L	 1a c	 O H

1 U O b	 O O	 r O	 r- w O
C L LO O	 > •r..)	 41 ••- N r	 C
O CL 06 C fa c 41	 m ro N+1	 1a
U	 O >, E	 w o to	 a 4a of

O 41 ra L •r• 41 O D	 .-.

E: r 4A a	 O m	 to 4+ ul	 O ^+ ^- c	 N
O 3 b	 • O	 v1a
+1	 !y tT	 Q1 O	 V 41 O	 a C	 O	 F-
N O L C	 C >	 L N U	 •r• O	 r 4A ••	 ^^

41 p '	 .r- O	 4f 1a	 41 r	 4/ (1) r^
u, ru C 41	 (A O a	 r- ro	 41 O	 E

O 1a r U In	 O 4- •r• L	 O
N C O •r en L	 fa U	 L A	 E 41	 O r- 41 0) 41

W 0 f 41 3 .-. (1) m	 c a E •r	 .	 C r- 4A

^E o Oa	 O L a	 1n 4) 0U>,
+-+ O •- r- W O	 > O	 b L	 O L	 +.1 41 U	 N
1a U O J	 O 41	 E O 4- O	 C 1a	 r

C 1 41 U> O ^L	 •r-
410)

O V, -C O C1
NJ H b O 4- O	 r V	 4- V r C	 E	 C> c
r7 41 r	 U O	 O "0 O	 fT ••-	 O C 1a	 •r•

O^ O to •^ +1	 b C a) 41	 c r- O	 O L
O U	 C b a O {T	 41 r b	 •^ O	 O •r	 w 1--• O

Rf •- •r L	 O r	 C U L	 N 4j	 4j N 41 >
O G34- v, 0.0	 41 N O O b to U •r-r- b C 41 O
? v1	 4) •- c a) 0 E 41 1Z.	 O a to U o o a

Q 41 V O O 41 O	 > r L. c •1- •r- r C
O b >, 41	 O G. M 1a N	 m O O O c 41 (A ra

N C r O L 4.1	 c N L C r >	 -r• O tv	 E
.- 4.1 41 fa C	 M 41 O m 4)41 E U'0
4- 41 O O	 •- c a L r- .- O >, C +1 ra E '1- C L

W (D C V 1n E	 Vi 4) -r L r r- •.- b O 1a L O C 1a O
V O C 3 (V	 O E 41 to 1a ra 41 E •'- L C) U O	 41
Z •-	 to a) o r-	 '0 •- r- U U /o N 1d a	 E a 1a
O O 41 r r- O L O r •r- •r- 41	 w N p. O O E M L
V 4/ to	 w +1 O w E Rf N) N, W (V •,. O	 U O 1a O

i Rf C C	 L G	 L >1	 C E V, M 10 U a a N,
Z O O L 4- ••- O	 1a X S- = r r 4) O C a	 O
O L C1 O O •r	 3 a) O 41 t1 a U r- O C •r• CA	 w r 4)
.r Rf •- ;P-14.) 	 '0 U 1a 1a - • U	 M U-

4-0 41 ^ 1a (A L. (1) C) 7 1	 1	 06 Q,	 1a O C C O
Q >> C O L a 41 41 1a r- 1/1 L N 41 C >, 4- r -1- 7 4j
1„ 'O O O /o E N C r 0604-) 41 +1 ^ L +.) Y A
Z 3 U N O. cu	 a) 0. V) c C Oa Na 0	 U- 1
^u 41 w (1) E 4• 41 L (D 4) 41 L. E +1 4- M

IA 'D O 1n of U O O •- 7 •- E E O M O C O L^ N
uj C 41 b Rf 1••• O a to r '- 90 1n r	 41 N O

-j
J O 1a .0 G O C E	 •r• i L O C 1 an	 41	 F- U

t O 41 '0 u1	 O (u L O 4) L -r• b L C'0 Lm •r-
41 O 01 O	 41 -^ 4- r- O C CL a (v 41 O •r- (u	 >

F r L O+ 41 C I L +1 O Q1++ O X X C C) 4- 90 •r) 41 N	 L
4- O r- O c	 O U C U •r- O Q) r Rf O fa N 1a E O

Z O 41 O 1a E a 0 M-- •r- +-1 O V L C E -r• a O w
O U O r E O a r- C V, C b L L •r• t) C	 41 1 41 \
1„1 41 cur rn ^ O r- r-	 41 00 r O 15 1	 C'C (A N
V)

L 41 4+ m 10 v, v, O a L. 10 1n L O U E	 O c >, L
ul 1a •r- O >1 U O O 10 v O> A C 1n U 7 V) (u O

nr L L I	 V) a O r 1 (u 1a b 06 7 +1 O	 41
U O r C to L 41 	 U CO 4) to N C O L C L U

N S- 4- 41 C C A O) •r- C to r- C C O L M O O r•
•r- b	 • oo 1 OO Q O 1 L to =	 .^
r	 0 E "a •r'

,
w b	 •r- 4A )a b N O O 4J • w 41 N C)

41	 41 (L) O 41 4J +1 41 w 41 CL cl. 1a L Y 1 - U — 1a C >
Aa C +1 N is m C c O 1 Om m O) C O 0 7 X +1 )a

4- C 4.' N 7 41 41 O O> > L O 4J E L O L S. L
Oo E:14 0v, EE •O ONOo) '-E 5-41 4J 00414)•r O N >1 •^ /a +.1 r .c V- - O i. 1n H d
CA 41 i C1 O O L L U O U •r- U U U i L r- O M< V, 4+ N
OU'^O O U  OOOr-04- 1a 00 000041 L. 	 Cr- C
>C 7 r •- b rt dC. r) C 0.4141 O0.41 1a J to A
•- 3 Cr 4/ O X X 10 a0 0 4J O C L X b O C •-+ L L L
414- O C N OW 00- O(..) Q •-ti OLn CL 41
U	 L 41
(v 4-	 c E
-) O C O L
a E 4)
O N •r. a) 41 • •	 • •	 • • •	 • 000 	 •

11

I^E N r-
O i (n G O
.0 0) - E t
F- 4.1 E •^ F-

t



C/)
z0HH2O
JQ

UW
H
SU
4
WN}JQ
Z4

Q
a.O
J
W

W

ZO
H
Q
C!1
W
UQ

0
Z0H
H
JO
W
O
l.i

ZQJ
Q
WZHliW

C*	 'I

QQ:W
0OON

i
O

0
L.^

cnHZw
WOL'H
Wa
ZO
H
C/1
co
H

F-
Z
W
W
J
Q`
H
OHcQ

Q
Q^

cc

a.

ZN
O W

Z V
w u)NoJ
IL (1)
a—a
Z ♦W
O

'
V

vi

^0,+T V
2

W
W

O
H
N
1--
d
WUZOU
S
W
H
cn}
cn
W
H
F-
Q C/)

w w

JQ
w ZO O

Q W
^ Oa }
W li
N f/3
} H

Q Gn
^ Z
4

W OZ H
H C/7
U- N
W H
O

•

00

C1

Q1V
N

5

• •



co

Oi
oA
00A

I

IE
J W

O
H
U
W

S
U

d

f
W
i--
N
Y
N

J
¢
f•-
O
F-

c
z

W
d'

f-
U

(A
¢
c
U-
m►r

f
W
N
V)

z
O
H
d
H
VJ

W
v

a
N

m ,

r•

W.

x

C c L
c N A ro O
.- (U N 4- o a
u >, r aJ o N C71 O a

i C^ 1 C L u A L
a^ c t aJ a+ ro ai
.0 U rZ > N C >i7 y N O Q) N 4-) L •r •r

N Q! O O Q) O O Q) O L
C > E U Q) E c > N c L
O Ql C N Q) A •- 00)

ro N U d O ••- ^o
C A V) L r•+ 41 N C

V O 4•) 4J Q) -•) O > A O A

A -ij Q) 4+ > u L Q) Q) L 4j
L A E N Q) t ro 4W L Y c Q) u

4-) c a1 ••- 4J 4- > > > ro
N r- (1) r O L N 4J N E n

a^ L u 4+ o t/'! A (i ••- E >, E
r N 4j A a J a) O E
.- • Q) N n — Q) 4•+ 4•+ U O
r L 4- O L O U C •-

4^ o 4j ro N >, c L L O (a
N O Q) U Q) U 4J L
•^ Q) 4J C Q) a N C = L N > >

A O C a u O C• A >, 10 A 4j
Q) ++ O A •- CP Q) 4j Q) U
L •^ O 4j 4.1 4-a L N 4j •r• Q) C Q)

N— = N N N a+ C C O 4j
4-• N 4.4 •r E 4, Q •^
U A A O cn A m O C E C c 43 L
O U > C "o O d A O ro U

4.1 n o c a w A N N A
N Q) n Q) n a A O U N
A a > w QJ •- 4••+ 4- E
L a A '- 4j L 4) '- O L E E O d

4- r- N N U ro m > O Q) 4+

L L L 3 Q) E > >, 41 N N
C C) Cf L
O 4j .' O O C C a •^ 7

O r L N Q) •r Q) - U N
4+ a A 4+ L L u C L O u
A N A O a 4j C to o N •^
4^ N •^ 4j 4j L o o a N N C
N Q) C V) c U m u C N A A A

o Q) A I- Q) O O C L
U"o L t/1 E L N C •r ro "D E
r '•- v 4) O 4j L c Q) Q)
Nx 4-j A N (3) A 4j A r 4j

A Q) U L E a A L 4) 4) N
L — O 7 Q) E L 4j > (a N r•- N >,

> L 4•J 4-) 4J 4J A O ^v N
Q) L 4••+ A N C ro U N v 4W •- C

4) > ro V) > L L Q) N L A C
O L QJ r Q) O 4j r A L C 4-+ A

4- 4- L C 4•+ L n N 4•• L O Q) c
A •r •r Q) L c Q) c N E

3 i L 4+ 4- 4- r A Q) O
O O Q) O A 4- O >, C 4^ Cf 4

> u L 1 4- r 4i O •r

L QJ a, O 4•+ C CM C L U 4- c 4- Q)
a) 4j 'a n N Q) •- O A Q) O C
> •r L A N O E r '- Q) 4- V •- ro ro
O L O E C u 4- Q) 4j 4•+ L

u > A N A >, ro Q) ••- L 4.3
i Q) N L'o W •- 44 L C N O

(1) A 3 • r- C N N >> O a >,
O A 4•• 4> > 4+ a E Q)

A N L Q) Q) C = ••'• Y
N u C ro L •- 'a A Q) 4.1

> L A ro O 4) A a1 ••- L 4- >, to
(1) F- N u a •- L N L L 4j Q) A
L 41 V) 4.3 O (1) d C L S. Q) Q)
L C cn n N > •O A C U E G
L Q) c u N E A O •r 4-J •r Q) Q)
A (L) E O N N U L r

a^ L N A a ar C a a) A 4j
c A .- 4J L C E L o r a x
a a Q) N m 4+ ¢ Q) 4j u N 41 N Q) 3

mr

j

i



J
F0
as

W
cc

^W
11 ull

IL =

30

NQ

W^
Ny

Zy
O
QH
N

'W`

V	 z
Q	 ZW

/\	 a' zV^	 W {y
 1 X^ '+I J
^ 	 W

^1	 J

W Q4

^Ci6
ac

^' 

co

v^

c°gA
v

9

ORIGINAL PACE 19
OF POOR QUALM(,

I^
Uz
W

WUJ
a W

1	 N

NUz
F- W

OW

N

L
OZ

Sol

^	 V W

z
IAW
N W

/	 JW
N

z

^u 

I

V) III

W

N 2:
F.

W W a z2 ca0
woop:
W 0a0
W J W W

O W

Q N dr
z

aaio

N^WQ^0E-^-
N LL N N

J^



	

co	 C/)

w

WZ0 w

	

Co Z	
Z

	

>m 1^o	 w
	MJ M U	

M4 Lu 	 j	 ICL ^IZO
mi	

O
z 2 Cl) W	 0

>	 i0 0 Z UL, Z	 w
ui	 1--0

V ac	
a < >

Iwo J J Z Wzzgc W < << 00
Z j=	 Wo2 < xxxLU M LLJ W =) =) 1^ z

Cl) 0 CO) > CL i^ ^m z < 0 0
W 0 ^--Oouowov^

z ui	
= j (/)

< z w poom
cic ^ ^o 1^ z o 11 lw-	 Zj

^m - XXiU-xu(1)	 LU U)
N mol-mm000zoz

Wa	 < <	 wV^-V

T^ NM qttwwNw
C4 Cq C4 oic4c4c4oj



im

N
1

N

ORIGINAL PAGE 18
OF POOR QUALITY

s v c Q.
c o a e w e

N a 4• L RS w • a •r V 1A O b
C w t a L a r•- t w L to •r .Va a 10 ^+ C; a w 10 i a C a L E t>> a ;t O C i0 •r O Z7 •r "0 O ++ ++ O a U

L r- O ^+ G Of C M a 0 4/ L >, a •r O
+^ L U O A O a la L O A U dw " &-L a 0 C •r C w N 4J a w d 41 •r a to a
O N 1A •r O i+ a to O L C r- O w L r- a
d 7 w W ••- z o a M O M L a •r O a b

H 10 \ G 41 w Cl r L a 4- L. E LN a C •r U 4.1 a r/ O O to •r >^ •
•r t C O 4- (D •r L L U a a w a = L C

+a r Qt •r a L w a O a C U t a a m C a 10 O++ r ++ a m 41 d O a s.1 L L a .0 w C •r
L >^ 41 a It b a C 4- 41 •O a 4- U O 41
O L L 4s > 7 a •r V- ro O = •r- a
4• O a a w a r w t" .0 O U ^► 41 Z7 ^+ L

U a L C 4+ w C a a d O c z a U O •r
>> C O O O 0 >, 10 L a • . 41 O 0+ •r` > 4-a 4+ 4- •r U •r a O 4+ •r U a a CO 7 C L L C w; w • to 4.. > C L O
4j r- M 4, M r- a b 41 41 C o a a a a a U
w 4- U A C 10 4+ a w w C O •r L E m ; s

C •r .0 a L U IO la O c o d E w a L 4J .01..1 •e- 4- 4► U O M ••- a U O •r C to a O V w a
G •r w 41 L > L •r 41 •r x .0 O 4- C a a aa >► C w U b 0 fo w 41 10 a U 4+ L m w 41 U
E r' CT O 4- a .G L a k a" w c
CL ,- •r •r O a•1 U a 4) 4a E w •r 4+ a CT s •O •r o
O b Ul L •r L •r O L C -W C a b 41 Ur- r m L c 41 C a r• w U a s w •r r c c ca 1.1 C a U C O • • w •r w 0 10 r 0 M C
> c • a d L a •r >> a = i0 w •r Cr •- L L 4- .0 Oa m >> U E m E a.1 4+ L oo m L a M 0 a a C7f w •.-

4J 'V w O a 10 •r a 4r — d U w •r U > C 4+W 7 C 4- •- E > ; •r 10 d •11 U a •r to
r• .G 4+ C O a L •r O L w r- , •r ro w w .0 w 41
m O w O d = O w w w a >f 10 w C Mtn w

w w a N C 1e d C a .0 O G a C U a a
41 w •r w • w •r a O CT C •r •r C RI C t O
U 10 t •r ^ C 4.• U •r- a ^ • a O w 41 1a 3 4► E a U O^ C C w^ L rt a w a^ •r !^ L w•-
++ 4+ •r •r a s O w C L L w a L a r ► w•. 7•r 4i 4< 1}. (^ w 4i C E U 'r 10 .7 a 7 t U w 7 4.1 4-t L O t? O al 1a O a E U a U w O w= C 4-U O v a -w •r o G w G O L 10 a O a OL 4- r- 4a C N 4j r' O w O O O E > L J 1
b 4- a O io C a •r >> C U L 4- L C •r a L GW w U cm a > -W 4+ a O a b O '► b
C w r c E a a •r E o 4- 'V a a C v w
O a to a C U •r a'o +0 a w a al *0 L O C v r'
•r -C F- Z a •r .0 L in •r L r• L a a •r 0 w ro
41 4+ 41 J .0 M O r- d •r• Q a V 4+ L ; 4s V d •r
10 c .0 3 U 4- 10 r' •r ' 4+ a a 10 to a 4+
41 w •r 4- •r b L io w CT 10 a a a w .0 U r
w >> O w E O O L 10 a • a L U a 4a w • C C

•-- a O C a 41 O a L >1 C a c L c w 0 •r
a C a 4+ w L •r c U 41 4- 4+ •r O a a L " Ur •r a C >> 4. 4+ a U L •r r-• a U E O a a4.1 10 O a r• w y a w a > a L a s 4- a C U

41 E io 10 41 t •r .0 >f •r r 'o a a L L U O C
O L a a C a W 4+ t r 4+ 1.1 41 It > a •r a C •r a4j a > O io L (D •r U .0 •r 1 U a •r 2 Z r' 0 4+ L

L.7 a r• 0 t 3 L U .- a V L M 4+ CT b U m a
t a C a w b L b O a •r 0 w a C 41 4-U > O a 41 10 U ♦.+ c L C 4a L O C w a
to . w a -r L as L a •r CT a L a r O L \̀
O a 4+ a " a w a r 4- .0 •• •r w .0 a a L -W •r a 7
L CR C U b U 41 O U >1 IA 'C •r 41 U a 0 41 aa 0 a O C a C C b w' a s L •'•' c •r CY to . t ii]
CL a E 41 O L O C a L w'o a U b O 4+ 4+ to 4+
ra a 4- a U •r CT a O c U 1 w a-

Qf L c \ ; • C O 4/ v C a • > .0 jU C •r a C 10 C 10 0 r•- a G a c O a O a L•r •r 7 > 0 w a •r a ;. 'V C a U a •r .0 4s a .0 a OLM U CT 'r •r E d w •r 0 0 10 E 4+ a 41 10 L a
oo rt a H+ 4+ b O w O a 4, 41 CT 4+ w 10 'C w U -0 O d^ 4. L b L •- .0 ^ C ^- a L w 41 r C 0 r BO L tm a U a • a O w a s w •p •r O wa a^ w a io > •r L ; 41 E ^ 4► w C lO G C a
L L C r d r a L a O •r a C w 4- ro M O r0 t O/- ++ ro re O V a 3 Z Q a of w •r ry O U 4 U U 41 a1

co

0Q1

W
Q

1
V

s

NH
a
W
w

z
O
U

z0
H
Q
F-

W
z
W
J
CL
z

2

C7

th
N

t9
z

Z
W
W
D
O

S
V
a
O
Cr
CL
d

l

^I
i

i



nut .INAL PAGE 19

N

j !

S4 ^

co

v,
co
00
ra

Z
0

ZO_V
Z
W Oop
Ò
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ÎA ^/ O
 ac

W

8

v
m
C
a4

V1 Z

i

r+

•_ V



00
ti

Q1

00
Q

I

U
N5

H

CL
W
v
2
O
U

J

a
O
1-
v
W
H

U
Q:
Q

o:

O

d

O
m
Q
J

2
U

Q
W
N
W

tm
z

N
N
W
U
Cl
CC
a-

J
Q

W

1
00

O
►-•
a:
Q
Z
W
U
N

C	 N
o	 +^ c
•r	 c m ^	 >,
4-)	 y c

Q) m	 E N m	 a
++ c s= a	 a

Q) N	 i	 ro O m r	 w
L	 Q) Q7 r L	 r- C	 N

(2)	 CL -a L w Q)	 a 0	 ()
G U Q) x4-) Q) ro C r- V1 a •r	 L
3 ro t a	 41 N O N (1) O 41
O a +1	 y-) ro W r r G •r N to	 w
L N	 t L E Ln r- 41 m r-	 V
N	 O U O Q) •r to L a m •r	 S-

u  +j L a w 4 a ^ 41 a m C	 ON •r C m V1 N 3	 m 0 7	 a
- N •r Q) C Q) Q) m • w N r- E	 N

ro	 N m r- L G N > O	 >> E	 c
>> O N Q) L O U m QJ r-	 m O	 m
L	 L L +) m a U	 L.
o Oa	 E 4-a a m 41m	 41
+3 41 N 4- >> O 7 > +3 7	 •O m
to	 L O^ N +•+ to L	 w C 4j	 Q)
L= m	 •- G () Q) •r (A ++ m m	 U
O Q) O Aj m O U N 41 to

r- Q U •r U G	 Aj w L O >1	 a
m a	 O 41 m4-A eo Y O E 41 ^ C N
r- O C"o •r L	 • C C G %- a •r C O

O O C C O (L) Q) Q)	 w r •r r- to •r O
t U -- O •r 4- E 4J E L r- LT= •r	 +3.1-)
U	 41v c •r a) cl?UQ)>
L ^, m	 o 41 41 3 •- L 3 to r Q) to U .0-0m r- w 'D 4j L Q) o m Q) O +- t	 4- •r •r C
Q) +^ •r C	 04- r- E a a m +•+	 w	 O L
N V.0 to 4j a •r Q) x i r- L> 4j O N
Q) () v	 L ar- Q) O	 Vf L U
L L 1' 0.0 O N C	 m r-'D >1 M C 4-	 w.r LT •r

O a to C C m C U O C m\ G	 41
Q1 Z7 E 41 a	 O Q) O	 O •r L to r 01 O (1) c	 (L) N
C	 o (1) 7 N •r y.t r cm I L 41 a C N M-- m' •rr V) L N N U N

•N
G iJ C H iJ C Q) N •r L m Y4-) 4J Q1

.r N Q) U r 'C U O U •r Y Q) L U m +- O
N	 N 4•1 4j •r N C > C Q) U •r U a O MD 7
Q) Q) >> > U N E () O r M — O O	 4.) L	 t
U — r- O O .r L LL- -i S W C3	 V) F-	 V)
o O O 7 i m m a
L	 (1) C •r O C
a O S-

4-
r	 C N (1) 3 mmvQ)oa»
r a> U^ C
i >> O	 r C m E m
Q) +-+ E N >+3 o L (V 4-)
4	 1	 4j O C .r 4a to
to >> O .- L " s-+ 4-+ N
E L+J E aU m v >,

o	 L	 +) O N
a 4j .- Q) Ln O O 41 C
t m m m

i c	 N t 4-)
O C VI	 'a V! U m C

L= O •r Q) C 4-1 L a. O
O m N L t m N m r
4- •- L H H	 r r- Aj

Q)	 O N O G tm	 ro
a s	 W e E L m c	 U

L >	 -.J Q) Q) + r	 r
7 Q1 M >> N 4-J C C t	 G

•U+^ Q) C i Q) O N O O +>	 >
U	 r O N >> U •r L	 E
Q) N 3 +^ (A N 41 O	 E
+) 4 O m Q) Q) 3 O L'o m .0	 N O•r L r- L U r- Q) Q) r O C U \	 U U

O O 7 L t Q)-W m p1	 r
U L m.0 &- 'o U 41 ^- 	 m G G	 +^ C
L N	 m a 0 7 	 L L

[ra

7 r	 N C
m	 w r-	 Ea 4-  O Q) E Y	 r O

LM	 ^-	 c O O^ 3 E U	 Q^ O	 to
E Q) 4.) ^ m >, ro E 	 to 0 O O	 O %-
 N C Q) .- i N S -1 0- U 10	 J CD	 V)
o ()	 L O C

N r- E r- Q) 4--3 N O
U Q) O +j m Q) •r

N C r- L (a L r y r- Chi M LT	 t0 ►^	 00
q) cu	 E o a v

a)	 m c	 .c E c
r c= o c m m O
H Q N U O r- N LL-

O
t!!
rl

N

-_,.,,._. 	._	 - :•sue as - ^AIWPW= W s s	 !D-	 I	 --



00

rn
00
00A

1V
5

O
a
oc
O
m

^a
= W
V VMZ
.40
W
W J

ZV
CO)
Cl) Lu

 I-
W —
V =O^
as
J

W
Q

!

8	
{IE

OtA-	 .^

I W
N

HN

Z
o W

z V)

OZ`^N

aO o
U

1

N

ORIGINAL PAGE 15
OF POOR QUALITY

a.^



00
f""I

C1
00
00
Q

I
U

Y

O
H

d
GD
Q
J

x
V
C

w
Ln
LLLI

0
z

N
N
W
U
0

d

J4
Of
w
1--d
f
H

0
CL

d

N
0
F-

z0
¢

V)

LWv
a
N

U-
CD

W
J
0

I
cc

0
.-r

d
Z
L.IJV
N

N
Lo

1
W1

N

L
O
w

Q: U rt
U a) 1
C L 10 +^
10 •r ^ C
C ^ ^

r• Q) M E
10 L a

•r C ^ b •r
L •r ^ O O
Q •r .0 0•
+•1 E > c w
to O O

+-+ a N
t b C i C
+•1 (1) O O O

t •r a o
O ++ a L

C +-+ N
+.^ Ip N Q)
i t Q)
O N (v C La c c m Q)
CL O H O '- L
O Q) +^ N

R 7 L O 3
E v a) w = o
Si O O W C L
() E E N •r N

+1 E TJ C +1
1 O o >$ to c Q)
0) u E L L O S-

u o 41 u b
O m C Y

O b m " C
•r L 41 a) O

•• C 4-1 O M +-1 •r
N •r M M'a U N
7 > 41 m 7 N
O r r-
O J c C E
C 16 Q) m O
•r t t u N
+-1 +J C
C C (v O Q) t
O O t O •r i 41
v +•1 4-) 4J b

N ro +J
N c N u Q) L

}> •r •r () •r Q) o
u E u c c a
Q) Z7 m 7 A a
L >1 Q) *- E t 7

i O L E U N
O O O X

> +1 u v o
N b o c +1
Q) Si L r 0)

O a C C N
r -0 r R7 Q)

> /o a 10 v +•1
O r- i +1 c O
L b C Q) Q) .0
a L Q) L U •r

U N E Q) •r L
C L i c w > ++
o b O O C L +1

•r Q) +1 L O Q) 10
+•1 N C •r U N
16 Q) N > C

L E C ^o O
N r Q) C Q)

0) L. b u +••1

Q) C Q) M C 10
U •r a C N R7 +1
b N X M C N
CL N Q) (A at
N 0) L >I ++ Q)

U 3 Q) C u
Q) O Q) X fu •r to
t L Si O c m a

a u a Io E cn



m
J_

a
Y/ z

°v a
000

Om

aaJ
Ncns
v a ovc

aocW
U)~W
0 o^

W
O
m	 I

LA
c

11Ŵ ^	
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• • • • • • • • • • •

uW

W u^	 d
J	 ^C =
v= S Z U W u F S z >_
3838 zO< N Z J W< U

O M^ m> W m h F NO Y ¢ p Y;	 N>CL

< Z O u ¢¢ J O O
D S W u C U W LL x u p

• • • • • • • • • • •

e
a z

N
 g

V	 J
s <N Z 7 Y	 < F• N=

J<h N < N W <2E>
u m W W a z 3¢ J < U
Z p¢ h N^ h= 1LL F N
r¢ W= n< F 10, z< u u^i	 ; ¢ 0u. 	 U

• • • • • • • • • • •

W )
Y h

W	 <
h> J O ¢ Z	 ¢ J
J< m^ F O	 ^ m

6 i W< >¢ S h
C N u N W = i U< u Zu' h< U Z N N d
a i ; N > h O >S! W In

4 C- N U< p yhj F U

• • • • • • • • • • •

NN	 VI	 J

J W h<
^ O W m N>-' a	 ¢ W < u uZu^ f. F I¢i d= = h N

> h z N W< W N>
h x LL< Z h 1 0 p
< N J O u h O u uxi O

J 8

• • • • • • • • • • •

h

J

^1!
i
M	 ,
N	

t

co

M^

coWA
V	 N

LL

LL

a
z

O
P

z
M
LL

I
W

V
W

V
a
Z
_O

r	 cWC

Q N
d

l



-1*7

co

Z
Ch
co
co
O

U
N
J

J
Q
U

d

v.
W

U

N
Q

Z

N
Z
O

H
Q
W
d
O

co

M

N

i
Q)	 O
t•N4-
y C 4-

L O Q^ t
O C) OJ ^+
•rj OJ N r
RS > ^ •r 4-
E •.-^Ioo

O b	 O +^
3 c; c	 L

as
^ C N i a

(A •^	 O
C O E VI
O tv	 1
•-	 •• 1- 10  L C

i0 L t 4-
L r0 ^ N ^
C) IA C O	 4)
a N C 10 r VI }^
o a) 0 4_ ^1 U

C L 41 QI VI to
o O to to to +•+ C Vt

•r O i Vf a 3 10 O^
+^ 0) G) C U U •r
(o ++ a o Q)r	 +^
+d A O •'- C •^ O C •r
N U 41 10 L O >

C U U 4j 4j ••- •^
4- n) O O 10 (v	 41 41
O N r 4- 4-	 H	 U

a) +A ^vb
C s b +j a)	 '-
O F- 41 L t L	 4- i-)
r VI O i) O C 'r O
++ cl E O ++ O
•^	 • N CL C	 t C >>
C O 3 •^ O 41 4) r0

•r	 G) O VI r	 r

4- > •^ d	 •^
d r C C y (0

O O O Aj i (D"o C
> 17 N a) > C 10
N •r "0 L rt

C C b r •^ O	 C
r6 1 C 4-J (A VI C M

L •^ VI N C	 O •^-
C O L O V) •r N
O a r r f0 U 4) +j G)

•r- a r0 to •^ •^ -0
4) > C C to In i C
R) VI C 10 O — C
U E E O	 M4- O

•r• r O O •r'	 Q) 0) .-
4-  M C C +> >> 4J -0 4.3
•r C 1 I f0 r M	 to

+) O C C L C U VI S-
C • O O O O 1 C O
(L) 41 C C a	 .00 Q1

f0 O N O •'- •r
•^ i ea ea C N +J 4-

O C O	 go C
>> CL r r O— (1) L O
—0 to f0 4-3	 (A (1) U
L C C +) to O a
(04- f0 i t O r
Q) o E E +1 a H	 to

O O Vf a	 O L
a 0 z z o	 41
C O U	 •	 +►

L N O •r- > O
Q1 O • • (0 •- N -.	 +j
C an r N .0 4j >> 4-3 •^
•^ G) I r 10 L
L +1 Iv a Mp	 U
O b t O C O L.
O U F- +•) b L b

I^

t



^^rnpp
a0
A

1UN5

J

V

W

V

Q

LL
Z
N
Z
O
Q
W
M
O

z	 LA
O	 Q

W
PQ

a~ r^" 4

z
O Nw a

LL p
z ON U
H a

U
01
0

2 F' Z W
Ca N p Q

vi
5 Q V }

z O d v-1 zC _j z w W
UY cc

Z w W U N W
U LL p a WLL
• • • • •z

O

a
N
J
a N

z ? oQ 0 N

Q
Z

zz

H W 0
Q

a: N w

a z N Z W}
O U NZ? d z

N
0 a W U Z W

J pW W Na
!- z v~i ^ V ? U
N} Q Q a W

N 2 J pW o
U z • • • • •
aa
N

a

U
z_
N
N
W
UNZ O

O â
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