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Ô

J '^w
N

N

wca- 4
P

I

^V

to	 -_(:D I



co

(9 

19

4) r

O 41	 ter
W L	 4+ W 'r
CD 4!	 c ;
t	 4♦ W •^

r^
	

W. 41	 L E ^! q LTZ	 O	 u o 7 C L C
Ch
	

4) 4J 4- E ,- 41 +
Go
	 4+	 Ja.

co
	 L C 41 ^ C C A

O	 O •r- 4J •^ O L
p N ou 	 u m

ca
	

O.	 z r 0) O
N
	 7 A f A 41 C q L

J	 C w,o 40 .W C •C
W	 0 4) A N A 4J
1--	 Ar 4J ^► w Lr
04
	 ;4+ N q 41^;

J	 1 A r- •r- • LT O v 4J
J	 4) C r ^ q L •r
W
H	 Or4+0 d AL W

u A	 LT O C
N
	 N C in 41 r C 4J 4J W

•.- r A 1-- r O u.0O	 C C u O 4)
W	 } O a- 10 C •17 0
CD
	 M- L71r r- • 4- 4J A C

O 41 41 u 31 r L
AL O) 4) 39 4/ 4-

cD
	

i C •r Lt	 O
W	 () C) .r	 4) 41 41 LT
O	 N r C C 2 C N

1	 to 41 u 0 4) C d r +-
O	 q C •	 O .at

1 r 4.1 L >^ q L
O	 C N A 41 C L L O !^
H	 O 4) • 41 4- ; O ^O > L

r 41 LT N IA O 4J O H O
Cc	 iJ «- 4)	 C .0 u L. 4) 41
W	 A r •p N 10#A 4) 4) C u
LA- 	 41 r 1 O L •r1 q 1tl 41
CA
	 N 41 Co N 41 N A	 ^'!

1 41 L Q L C A
CC
	 4) A A as C 41 A 41 L

ac
	 u N > O	 C 41

H	 q ^o	 C ^ 4)
O.O C:I- C O L T u C

W	 0WA Ou =ENL
CD b• C C A 7

1-r	 A	 C 41 4+ R) 11	 4J
N	 L O •" A 4+ 0) !•^ 4) 4)
J	 L O r 41 C N d N t L

0 V 4J' r C L. M 4J
d	 W r q r r t	 41

N4.1 'ou 4401 C t
r.4	 C C N lw C N	 O 4.1

0 0 L. 	 qv
OG
	

r u 4) r t	 •"^ C
O	 N t ^ C4J ttr O
LL	 0 — 4'a LT O 41 ch

r r 4) r Cr r C
Er C L4-1r ;t i 4)

; 4) q	 O L
Q	 LT 4) 1- 4J L 4) O O •
i-- 	C 4) ; O N O'D N O O
J	 r ; 41	 41 to	 w Q
W	 u a 41 4- u E N O 4)
D	 r - M 00 A r Lid L

> 41 '- 4- N

4! L 4- u A 10 O LT
N r •r r 4J L 7 L

Li i- 10 4- 41 4) 41 d 4)
^ b Cw Owr i) C
q	 O d C N 4J OI 4)
r • .- •r	 C — O
41 N A N d N A A O. 4)
C 4)c C m • L At
w 4J O 4) 41 41 — 41
4+ r C E ^ 10 EOr r 4)41 ^ 14C O d
Q ►- OM C C lm— E u

4) C I r 4) L E r ^
4) 4.0 O 4- u W L x
C A N; 4) N C 4) A 4)
0 0 •r- 41 10 0 4) N E L

N LA
• . A r
• N	 1

U 0 t -CL
q 4) E v 30,10
L Nr ^r
r \ 4+ N 4! N
^ 4 .1	 N O
L7 4- E 41 L
4J 04- 0 A
L O E A !

Qr L C
>041 u 0 C

• Q O u O
A Ltd O u
4+	 1 10 w A
r C p L 41
4aOO N 010
"o a C	 V

LT L

4J d 41 c 4) W
.0 N No r 4• t
41 O 4J N 4J

•-- 4! N C
C u 4.0- M
O	 X L O
N 4) 4/ L

C •^ r	 1F
O 41 4- w
• .60 41 O t 'o
41 C A 41 4)
A 4) N iy -
u  4j r
O 4) O •r .1[ a

L W r 
10L.rrlr E v

C O A M
O LTC q O 41
r d A 06 41
4-` L A
A t u 4)
eJ !ti u O ^
v. 0100 N L

L 4) L •^ C
4- Y L 41 > A
	

N
O C	 o• u
	 M

4) O C w
4J	 4. •.- L •
u u t N
41r"0414J>
1r. N 41 r C 1'-
4. A c. ]C q O
w .0	 r

> >f^ C1
C 4) I? r-- O C
A t 41 L O. +-

4/ L t7 O 41
N	 4) L N
r w >1r pr

L Olu X
^ 4) L O 4)
L > 4) w C
4) 4) C L F- 4-
t ; it A O
41 O

S 4! r • N
• t 4) N C

.0 41>> O
p	 4) a•r r
A O O .- 41
L W 41 q q
01t3 N 1C 41

L. itr
OO gt E
.0 4J r 44 L r
4.1 r O

L E 4.1
C 4) r A L ^
r 4. N 7 q

N N A 0%0
C C N L 4J
; A r 4) C >1 i
O L 4- w A CL.

= 41 C NL..) 40
N u C

yr A 4) 0,0
N .0 C L t.0 C
Q 4J ; 1 — 41 4J A



SP
AC

E 
LM

SC
-D

88
97

18
 

D
E

L
T

A
 V

 F
O

R
 T

R
A

N
S

F
E

R
 T

O
 

o 
D

E
G

 G
E

O
S

Y
N

C
H

R
O

N
O

U
S

 E
A

R
T

H
 O

R
B

IT
 S

A
T

E
L

L
IT

E
 

• 
_

_
_

 P
R

O
G

R
A

M
S 

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

 .
.
 

2
5

 

-

20
 

- en C
L LL
 

I-

~
 - 0 

15
 

w
 

0:
: - :l 0 w
 

~
 

£
t >
 

<
 

10
 

I- ..
J 

W
 

0 
.. ~
-
-

s 

~
 

o 
o 

S~
AT
IO
N 
~T

 
I 

22
0 

N
M

I,
 

V
A

R
IO

U
S

 I
N

C
L

 

S
A

T
E

L
L

IT
E

 A
T

 
1

9
,3

2
3

 N
M

I,
 

0 
D

E
C

 
-

O
N

E
-W

A
Y

 T
R

A
N

S
F

E
R

 
W

IT
H

O
U

T
 A

E
R

O
B

R
A

K
1

N
G

 

--
--

--
A
S
C
E
N
T
I
~
 

... --
-'"

---
R

E
T

U
R

N
, 

~
-
r
-
.
 t--

--
4 

~ 
, --

-
O

N
E

-W
A

Y
 T

R
A

N
S

F
E

R
 

W
IT

H
 A

E
R

O
B

R
A

K
IN

C
 

~-
--

--
(5

0
,0

0
0

 N
M

I 
M

A
X

. 
A

P
O

G
E

E
) 

.....
. 

A
S

C
E

N
T

 
__

_ 
..

..
. 

-
.. ---

r 
R

E
T

U
R

N
 ~
 ."

",,
-

...
.. 1

-

~.
J.

.-
----

-
10

-

---
---

---
----

~
 

~
-
-

I
-
-
~
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
 

10
 

20
 

30
 

40
 

50
 

60
 

70
 

80
 

90
 

10
0 

S
T

A
T

IO
N

 I
N

C
L

IN
A

T
IO

N
 (

D
E

C
) 

0
0

 
"'

::
:t

I 

~
§
 

0
2 

:o
1!

 
g
~
 

l>
C

i'
) 

r-
rr

a 
~i

4 

~
~
~
~
~
~
~
~
~
~
~
~
~
1
~
3
3
~
~
~
~
~
~
~
9
&
l
~
e
e
d
 

~
 



c0
•r-	 -r al

co
	 A O C G OA

♦a ^^ 1 r to L
NI	 P'1 .A •r aJ

CT
	 O L N	 C

co
	

W 4+ aJ M >> > O
co
	

u w . vt
0
	 A >> w a% L A E

a(a C ►- CU 4j O
U	 (A 3c 	 C E
N

	

	 L O a) N —
a 41 41 41 'o X

J
	

N
	

t 0	 a) A
z
	

a) OO>CE
O

	

	
•^ 4j W M-
IA  J N A

C A 17	 C
Q
	

AwwE"O0>1z

	

	 L O•- - .0
a) _ L = +-t

J	 mm a 4- O 0010
U a) 41 1? X — a)
2	 a41 1-17
r-1	 I C i C >> A C

Z	 40 A >1 u4-P O
O	 cn CT 14 c 10.0

42 A L A a)
F-
	

A a a) H
•Q
	

V1 C C L a •^
H	 aJ •t• a) O	 L
N
	

41	 C 7 a
C C N O cn u

N	 r O O L -- 10

O	 a) 41 C > C L
r-•	 A O 7 •r a)

t0 r a) Y L t/1
d	 VI C 41 C A 4+

O A t0 L a
O to C E.0 C L
W (1) r 0--

O
	

Lo  L r M L 4+

	

G U C O C C	 C7
O aJ C Q 3 d
	 .-1

Z L r Y O
O	 4+	 A L a)
W	 r— C L • N t
cm
	 C A O 1^ ^ 4,►

a) C r O a to u
a) O 41 L i Q 41 a

O	 j r 00 () r 7 N
W	 4.► N N A 7 m\
O	 a) G 0 or • 41

d a	 •• a) O • tF-
LC)
	

E O a) L LAJ a)
4j r U 0 J E O
4- "0 A A >t r 0

O	 r 1 nv aiC4+O
H- 	 L a) to	 L r	 ••

V ()	 C71 a)	 4- 1-%
OC
	

L 4- C C W 0—
w
	 —= Or a)—

LA-
	 A 4J v	 c o

N	 a) () (1) a) 0 4+
Z	 O 10 U UL'D -t+
Q
	 C	 C a) 4+ 7 4-P

Ix
	 " aJ L 41 u V

H
	 a) H 7 11 a) r C a

> 7	 N 4+ 7 N
•t- t tH a) A r— 4- \
4r H G t a) A 4-)
A r 4f L A 4-

a QJ C C A W C5
i t •= r r C A O

E 41	 •.- O
H C H >> E 17
•. • 1 a) Q t— L a) Ln

O C t— a) i r
()Nr A4./r
L. 	 > >E
4) A O 41 as 1?O
-C 4+ X W U t a) L
F- A a) CO A 4a L w



00

rn
00
00
A

U
G)

n
Z

J O
ha

N ZJ
O VW3
C'3 '"
^ Z

W O
0 ^-
to

a^
o^
^-Q
cc cc
W a
W >
0 aZ Oam
cc U.

LMin

z
cr.

ORIGINAL PAGE 19'
C4 oft

W	 0:LL
OF POOR QUALITY	 z •- u. Q 0: uj

^WLUL W
OC

~ F' OzW^

z
CO
CC

~ r lz
vv^a

W O ?ia1L
V
Q

V
zW

YY u O

C) cC^ }W
>-

H N
N to

m Co V
O Q W,.,

oP a
^^ c^
¢'^ Oa ac

a

ilk



ao

Ch
co
co
Q

v
N
J N

V
Za
I
V
W

.Ja
m
C
O

OH
W

N C
Z
O N
•-. Z

N O

J F-
V Q
Z C
O W
ci d.

O
W
V
d
CL
N

Z
O
N
H
Z
d
cz
H
N
Z
O

io
v c o ++
4) O w v+

M- In r	 v C
0 4 4J c(DO

m a CU 4j
O 1 4+ O > u VI 3%
C C In 7 O r IA O 4J
O O Q LrJK u
r Orr 4•► E a

?y 41 JC c to Uf a a
r 00 >r O^ V1

41	 41 L C 41
r 0 w 10 C a L O
IA 1 0 a O u a JC
N 4) DI N 4j .0 r 41
O u a L VI IF 2%
CL a CLWvo	 G)4-

06 4-	 C0
w VI CI 1^ N 7 Qf 4J
N C O O+- O
C w•r VI t A Y H
OC UCr vl a'^ a
r O a 0	 ^ J`
i.ir lFr^ >1A4/ O.
a vl 4 0)iL
L UI 4) to L. O O 4j r
O—="4 pf> C A
CL E 4/ 0 7 O w a -r-

CT  4+ Nf 4J 4J
u C O 0 a L r

O r Oa L u O C
u ^F I-	 • nr
ro	 C	 :11b 0 a) E
06 u Z OIr L r 4)
UI O O • L L O t

C36 t v1 4r 4+ 4a 0 4+
L (A IA 4) C r M
O	 41 4) C 10 J'►
1- to YI r r C 4) 4+

d r- O O L .-
O L rJr N GA ;
N O O 4/ C X
a U- • *J O 4) Nv
a v00 4J r C O

O N^ N >I O N
a L dNpfr u

C a 4- r L v) O
V► O 060 w E 4) 0 L.
ar E 41 C•r CL

4+ O N ry 4) E
4J au(A .00	 0
r 4J	 to L v+ 0 4) 41
J^ N a)— 0 a JC (A
to .0 u Jo 41 4) C
4+a	 op C O
r v 10 W C 4a 4J -P-

4-  r to J O C 41
U1090 ra -a

O L X44 L 41 u
>I Nt= C a L u r
rC0 104J aa4_
L O A UI It 14- r
a r 4-0 O	 41

4) 4J L L 4J 04J C V)
r u 0 0 VI a .-r =
U C C36 0*-  4+ 7 L 47

= d LZ 41
44 4-	 O O F-	 • QI
r N u a sn a c
4J r d O r -P-

C  C v O = -' L v
o to O= (/) UI 4J O r
r 4J 0 u C •.- N >
4J L. a L O > r 0
a 0.0 i Orr i L
4+ d 1 4) 4- N 41 u d
IA E O 4+ 0 u

r r 4J	 a O c
O 41 O 41 E vl +-
u 4J 4J r .- 4)
a &a a JC 4+ c
QOJC Or a U 4 C O
N ENt.G ^r Or

41 a 1 4+ 4+ E 4+
a) 'o	 060"- 4)016

t JC C 0 a C L O r- 4J
1- 41 m - uovaw0

t0
e^
.r

'	 -	 -- --,er^we,s^. 
,ate _:ter-+^-+eva



wc

co

+7

.•r
rn
co
co
O

1U
N

J

Z

O

J
a

Z
O
V

ti
eh
.a

C/3 w z
z a 0 LLJ
O o co ^-
H N H
F— CL CD J

Cf- O` H U Q W
LLJ

Ha W Cn .-. Q
° OG

^ Co
J F» O W

W H cn m Z F- H O
Q 2 O CCN O O Z

Im
LAJ U w O
co

J O O

QU W H Q CWC O Cn
d Co = U O = H CO
Co H

Z

Co
Cn L W H LL-

CO
°C ° zo r ¢ o ^^ z z z z •• = t-

H H W JQ F-- Z W Z O
H H O Q H H HO G Z O
J Cn CL F- F- J F- Z O W W

Nm O j Z W U H Z W Q
a U

Cl)
Q J Z

m
F 4 -j 4 Z

N

H LAJ

U U O Co Z Z f^ F-- U
LL. LLJ

H QJ Z 1^ o H° Z F- d
NLi 2 J •• ..J m >- 4 = W J LLJOC U F- Li J m I-- F- F- F- ?- H Q =

W W F- O L AJ Q H Co H _J m F-q UJ CL Q > to03

v'a v'za w ^^c=n v o°GCo F- Z a. O F-i X: H L LI Q LLJ H 3W H Q= Z H m Cn W F» WO m S Cn Q Cn W J = _=
H CY F- LLJ LLJ U J >- t7 >- O h- U
>b o cz Co F- H o W J Z U H HO m 0 H> O H m H Z Z F-- LLJ
m Li C' La O Q J m Cn Q Q u W = Cn J

° H
-i LLJ

OF- Q
OJ

W W • O> = Cn O F-
Z 0 Z W r H C O m Cr W m •• UO Z Z m • Q Q o 0 U j CL LLJ X: W m W 2
H H Q W d Co E- to U' Cn W Li O Q: Cn

CO
d Z d Z H O
Co H Z Z 2 LLJ Z O

cn O H LJ6J • • • • •
H

• •
W m
L) LLJ
Q O C

Ct)
Q H = Q U

CL OJ[n ^ f cn X: f= [ ^

V



5;,

CO

CYI

V

3

aW-

Z

W
2 co
W Z

_o

^Z^<
.J

a ui(.) cc
J Z

f%L16 ^-auJtn w

ZZa^iC.^w (1)wa^() .J
toZ Z -<i JZ^ ^5z
_ L

a 

a C.) >- ûjW pct
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Ŵ
V

Z

MM̂

W
U)

M

Q
ii

O
LL

a
W
U
z
0

V

J
a

Z O O	 Z Y OW F' 7
H F- F- F- W

u w j O
Z

^O>O < OC
OO
u~l^

Z O
U

DY g
F-V wU W

tnv)WILu
< U O

W

WO 3 a^OU V<f w a O
oX W O

W > <
CC J

N w
W

z
d

NJ
Z

^
_^ u J F-

Or0
F- Z<

zul
.O

N° F}-
<O

Ju

Q:

W OO < Y

WW

I0 - F- u

O

MC

r-wcivdN
I

to W
W -J
CC O
O
o

CA2

V



a
>	 C
•^- ^ A

N a U
A >> E
r A ^
a L r4Jt a
L L n 4- u E

A r 7
N 41 O Z N
41 L U O 39 C
U v A y r O N
a C r L N U a
V- A O •^ O a ^
4- 0 1 4Jt N Cr
A a..r	 Ua r

L w0 A L r-
=  V1 C r O U Z

E N a 3 L A u
N MO -nO a

r a A t • n L 41
n L v N Q1 A CS

d C • n c
r a Nl W L A O
A a CL d a ••-

E n - 4JL +^
41 > A N •r- U A
C r • a d = L
a n a o u L. 0 w
41 Q1 4J c O n
O .0 L C A .0
n 4J A a 41 w L

0 — E N N a >fa co > > 4j
t O Lvt a•r
44 4J 4J h- 3 E

•	 _) t O •r
4- N a C u t x
O C > ••- A • O

0.- O C - L
>>, - 4J v L O a a
L 4J A C CL-r•  r
A A r CO CL 4J .0 L
E L a A A A a
E a L N 41 L r
7 v L L Cn r 41
N r >1 O a N O

N r- NI N a a
v C L C Otv a
a 0 A a •- 4J t
N u r N U >14J

•r 7	 C r
4Ar U a a OZ C
a A •r• > L Qb A
t L 4-► r 44 4J •'- ^
41 > L 41 U L 41
C 4J A r 4J A
>fu nN A narN a c E L a

4J C a L r A 7
A •.- L N a	 4-
= a 4.1 a 41

v+ u U41— E cI-
w L c c.0 O a a
4-J A o A L r E 41
A U CO n0)--u v r	 v+^
•r G w E a 41 C L

A O A t c • O
c	 4J 4J A n
+-cWC us 

CM S- O E • •r- L
a r A U O 4- O
m N	 L •r- a E
Aac>14-cE
06V  O r cm 7 >f

••- s 4J -r-
(M  C 4J Q1 C N n
cofo -a	 A
r r C= E A a L
U 4J	 a N a
A A E O Cna•ry
4- 4J A 4J C N E •

N 4-J + O r Na c 1 nnC c
t00c E IS 0H 4J U A •r r c U

a
a
i

t
++ C

O
N 39 r
u a 41
.- L "0 A
4J 7 a 41
N N 4J N

L a •r• a
O L U C
*j n O 41
U N
A a N t
L E A ^
A O r
L r N 39
U n C

L Qf
r r a C
A r U •r
E A c .3t
L L O u
a a u o
L > 'C
41 O L

A L
fl 0!r  O
C=-4-
#0 4J E

r "D
w N N a

N a N
a O a
r v C
u ••- N
•rNEE
41 A L a
L a 41
A C 41 N
no a >,

r v N
w 4J
N A O L
w 4 a
N N iJ
A v N
Qla a 7
^ t v L
c z ar
A	 a 4-+

O C
4J 4J aa >
4J C i -r-

(U 	 u
O U CA A
^^ c a

O •r a
A u v 41
4J 7 A
U 41 4J L
acCA

••'7 A	 Z
a 4+ L L

L a O
(U 0=
C n 4J C
•r E L r
Qtr 1
C ti L
a c u

A •^
d •t
t a a 3
4J N n

•r O N
wir L

in CL
=E>>>
t O C r•-
F- u 4) 4-

co

cn
co
co
O

v
N9

J

Ofd
E
N

1•-
a
n•
f
a-•

W

J
d

NON



H
LL

n er
O

^o ^o

LL n
o
0

io io

LL
t0 M

o t i
0 0 0
N .^

LL
Ln M

CD i i
O O O

W
U r
Z

H
LL_

_N m

Q N̂ J

LL W
C
J
v LL

O
C^

a
LL

w

N

a

VN
z

a

ZON

H^
J Z
J W
a0
a^
W

O F..
N
Zm
W

Z -^ O

a az_

LL >
Nu^oU

NaZZ
NIX Oa

J Z Q:
X000
'(Ai-

_N
W^Za

au
WQZ0.
J ^vO

F- U

<a
CL=

_W3
Z W

aQ

Ua
W W
ceU

^ W
o Ŵ
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