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FIGURE 7 

Features of the  L02/LH2 o r b i t e r  a r e  i l l u s t r a t e d .  



U
J

H
-

C
D

croU
J

h
-

0
0U
J

OG
L

0
0

oU
J

a
;



Q)CO 
-P

rd 
CO

X
I 

<d

0) 
fd

-P
 X

I
COOOo 

d <u
PQ 

fd -Pfd

fdxi

co3§HCM

d(3O

i 
d

Pn 
-H

a) fd
rH

 
O

$
 s

CO 
0)

3
 
H

0) 
O

AS
Q)

0) 
X

!
£

 E
H .33

-P 
td

o
 x

i
a) 

>i
CO 

HUH

s

14-1
Odo•rl
-Prd a) CO

Cn
-HIM

 
C

J»
d fd
o -P
o co
g
 o

CD 
H

-p I
CO 

CO

CO 
>

*y  
fi

O
 

M3
co 

-P
j-> 

id

•&
W

•H
 

Q
)

rH
 
X

!

O
-P m
!-(a) co
-p a)
d
 d

•H
 -r-l&

i
= 

d
T3 

Q
)

Q
)

X
! 4-1

O
 

0)
4-> 

-r-i
a)M

 
&

i
-p d
CO 

-H
'= 

,d-p
rd 

fd0)

•Hfd

en

tdfcO4-1
-P

a) d
rH

 
0
)

fd 
g

co "6
x id
§

 4
J

4J 
fd

16



C
O

08v>
v>a+*rau

T
 
<

0
0

1?



*
 
^

A
 -O

co 
O

i
(0•P 

co
nJ -H
O-H

 
X

•gs
•H

 
-P

a) CD

oH

£
! 

O
CO

•P 
ti

®
 -H

 3
0
 

^
) Q

)
nj' n o
o, o

 o
CO 

(0P
 fl

•S 
-2

nj 
• i3

X5 
£

 
C

>
i O

 H
H

 -H
&4 -P 

CD

H
^

H
 

0
) -P

1 
CO

fa 
G

«
H

•H
 O

0)
X

! H
 <

U
-P

 
(O

H
-P

'd
m

 -H
 TJ

O
 X

I-H
y
 
s

a) o
•H 

<u
•H

 tn
x:

«w 
fl 

-P
O

 -H
H

 
£

 V
l

tt^^
G

 H
O

 
O

 CO
•H

 
«
H

 G
CO 

O
CO 

H
 
-H

•H
 

(U
 C

O
g 

C
O

 
C

O
O

-H
>

i O
iS

M
 co

nj -H
 H

I 1
0-3

d A
<

co 
G

 M
ra

 o
rtj 

-P
 M

-l

18



U
J

OfiCC
L

0
0
 
*

£2 'SCDs!U
.

09U
J

OC
L

00

19



IDOHCM

(U-P 
6

to 
3

O
 
-H

o c
P9 

-H

'C
U 

3
rH

 
rH

X
I rtj"

13CU 
•

O
 
§

u o
CD 

Xl
rt 

co

TJ 
CO

<U 
-H0)

Cl) 
O

M
Q) 

QJ
1
^
 

I)

•H
 

to
-'

rH
. O

' Q
)

' 
O

 
X

J

47-Q
'

a <u cQJ
-P

 
X

!
8§oCO

-HX
!

EH
(U

S-HCn(d-PCO

•H
 T

)

•S

(d
-HrH0

)
-P

"(0

(U

W
 

-P
to to
C

P-H

ft 
0)

X
! 

C
!

4
J
 

O
" 

-H
MH 

to
0

0

d M
o o

-H
 

O
-P

•a-P
H

 
C

O
 X

i
fd a) to
r
l
-
H

3
 

H
 
O

0) 
4
J0)

O
 

C
O

M
 (d

-Pto 
C

 
M

•H
 

3
S

 _
 X

I
-H

 'd
(d cufi

H
 

O
 X

JX
) 4-1

tn•H
 oo

CO
to-H

fl r^
OO

 
rH0)

ISQ) 
O

-M
 

C
tQ

 
H

10

M
-l

O

•o
x

(U
'.O

-H
 H

CO 
h

O
H

O
 
I

k
-
H

13(U

0
)

to 
d

-PO
i O

•HrH
 -O

X
! 

Q
)

C7> 
tQ

•H
 

(U
}T] 

^Q

tna-H
 H

0
)
0

43 id
- 

co
o s
CO 

OJ

•jf*0)
to X

!
•H

 -P

nl
-P

 -p
(d to

••a CD
0
) 

M

-p td
td to
•a cu
to0)

c•Htnfl(1)
to 

M
0) 

0)
fl -p
•H

 -H
to

 X
I

fH
 

l
l

Q
) 

O

2
0



C
O

0
0

C
O

\
X

\ 
t

£SZ
.

C
O

2
1



Q
) 

X
!

HH3DOHfa

-H
 -H

m
 £ 

•
O

 
T

)
H

 
0) Q

)
ft-P

 
H

•H
 -H

C
r
r
t 

**<
U

J
 

^J

O
 

C
7

1

•H
 

X
S

 
Q

)
CQ 

0
 

H
CQ 

C
-H

 
P

 C
Q

g
 

nJ-H
<-\

(U 
Q) 

CO
4-> H

 
tn

 C
to m

 m
 o

•H
 4

->
 g

 
-H

M
 

C
Q

 TO
 4->

y^ 
/rt 

rrt 
rt

y
-l| 

»
O

 
(J

 
M

4

O
 

O
 

g
^
 

0
 4

J
 3

ft 
d co

ft 
d) 

O
 C

Q
nJ 

45 
n$

4-> 
4J

X
! 

ft-H
 

4
J

4-> 
0
) 

^
 

C
•H

O
 

0
)

£
 

C
3

 ̂
 C

O
O

 
Q

) <D
4-1 

O
 

4J 
S

-l
ft 

CO 
ft

(U
 

C
Q

 O
O

-H
 

O
 <U

C
 X

! 
^3 >H

0
4

->
 

n
l

O
 

4J
M

 
C

 
W

>i o 
a) 6

>-l 
fa 

ft 
O

0) 
CQ

 X!
>

 
4
->

O
 

• 
0
) 

(0
O

 T
3
 x! M

-l
Q

) 
0) 

4-1
M
 
>
i 

0
(0

 
S

 C
N

H
r
H

 
0

Q
) 

ftrH
 

>
,

4-J 
C

Q
 C

Q
 H

CQ -H
 

0)
O

t) 
O

 -P
O

 
4
J 

(0
CQ 

C
Q

 
g

•H
 X

! -H
rr-i 

v-n KH
U

 
O

" ?
S

CD 
C

Q
 3

 
O

fa
 
0

 
O

 H
•H

 
C

 
ft

Q
) 

-P
 

Q
) 

ft
M

 
C

Q
 

<ti
P

-H
 

ft
CQ 

M
 

0) M
n

CQ 
(U

 
(D

 
0

Q
) 

4-1 
T3

H
O

 
C

O
fl<

 
(0

 
H

 J
J

>-l 
(U

 
4J

CU 
fl 

4-1 
ft

X
! 

X
! 

(0 <U
EH 

0
 

^
 
Q

2
2



oC
O

G
O

C
O

 
C

O



in0)C
0) -H
^ 

tn
 H

3
 

d
 <

u
.01 Q) 

ft
in

" .
(0 

H
 -P

M
 

Q) d)
C^ -P

.Q
)

W
;M

-I
d

 0
-,

•H
 

O
'O

>
 X

I o
EH 

;i o

0)ngOO
 

•
0) 

Q)

oHEn

-P•H
 

H
^ 

V
4 

Q
)

Q) 
-P

Q) -P
 

rU
H

-H
. 

g

0) -PQ)
-P

><,
3

 O
-

£
! 

•-
en 

a).

<u 
• o

•H
 

• -P
•d -P
d 04 d
-P

 
(D

 
M

in 
u 

3
d X

!
tn o
d
 

o
 H

•H 
0)

cu 
in H

X
I- 

H
-p 

(0
>i en >-i

rH
 -H

 
«3

-P
 

-P
 

C
U

d M
Q

) 
(0 

flj
in

g
 Q

)
0) M

-l
H

 
I

(U
 

0)

<u m
-P w
w a)
O

 M
O

 
Q

j

C
 H

-H
 CT>

>
 C

-P
 -HW

X3o Q
)

(0 ^
pq -P

•H
 
d

 
O

 -H
'̂

4J 
5

 
+
* 

O
 X

I
(0 

O
 M

-l O
:-P

M
 x

! -H
 H

3
 

W
 H

 
<

D
 

0
C

n 
>

 4J
•H

 
tn M

<w -H
 O

 tn: n
d 

M
-I d --nJ

O
 

" 
-H

'H
O

 k T3 tn-H
QJ 

0) 
(0 

g
'T

3
'4

J
'4

J -P
 --H

-
. M

 in 
M

 tn 
to ..

•H o m
X

! 
O

 -P
 fd

 
^ •

-p cq in d 0)
o
 d

<y -d <u u 
5

x! 
<D

 n <u 3
H

 
fe

 
to

 tn
 g





fi•Ha
 o

<U 
-H

0
 -P

X
 

<0
a) M-P
-p w

OO
 

W•H
13

 X
J

0) 
-P

4-1
d

0) 
H

W
 

•
w 

^

nrHoHELI

c; en

-P
 

WH
Q

) 
O

X5 
-P

0
8

-P
 -P<U

^ ^
rt o
H

 
O

•H
 

H

•̂W
 
-H

 
•

H
 C

to 
O

 
£

•H
 

W
 O

-P
 

<1) W
C

U
 M

8
(0 (1)M

CS 
to 

nJ
O <U
O

 
tn

ra
td -

J3 -P
 2

-P
 

w
 K

s-i 
co

2
 
H

O
 

(U
 

fi
IW

 -P
-H

en
0) 

O vo
X

! O
 m

2
6



27



5

CO<U
-P

 
O

03O
 

rH
•rH

 
Q

)
T) -p
e («

•H
 
S

rH
-rH

o;rH-p4
J3X
!CO

CO

X
! 

Q
)O

CO 
O

•H<1) 
(3

C
7>-H

(0
 T

3

0)
-PQ)
•PC

!
0O

Ha).£•P
a) a
ft-H

O
 -P

-P
 

O
o

aCO
-P

-H
0)

-ij.
W

2
s

CO
H

 O
O

 
ft

CO
>
i-H

k
 T

3
d

CO
TD
-H

 -P
•H

 
fl

O
 

<U
CO 

ft
CO

•H
 

0)
£
 •£

•P
 -P

0) 4H

5
°0)

4H 
CO

O
 

00)
0
) 

rH
rH-H •n
•8"
•nft

M
C

 
0)

o >
•H

 
O

CO 
O

CO 
0)

•rH
 

H
g-p<u m
X

!X
!

EH -P

•rHCU
CM

x
ir

H

s
\CN

co 
O

(0 H!
(1)rHrd 

• co
Q

) 
-P

C
l 

-H
 

ft

•
H3

8
co -P 

C
- 

ft 
O

2
 

a
) O

2
 o

CO
 

O
 

H
(C 

a)
(U

 
X

I
x: 

<u -P

4-1-P 
O

 co
O

 
^ nJ

n3ft 
>
i Q

)
g

H
 
g

•H 
a) <fl
r*

 
C

O
T

3
-H

ri 
rH

 
<U

28



G
O

LU

uuoo

C
D

G
O

29



gCO 
O

H
 O

3
H

w
 X

3O
 
o

H
 oC•H13td

OH

£
 

(0ft
CO
-P

 
rH

ft 
<tf

0
) 

S
O

 
tJ

*
g

o
o ^o

3
 0

)
4J 13
co 

(tfg

tr> co
•H

 -H
CO<u 

co
13 

fltr> 
•

-p -H
 -P

a 
CO-H

M
 

o
3 CD
o c M

•H
 

tO
O

 <H
 iH

x; o o
•P

 
CO

 
ft

nj
iw

 X
! 

0)
O

 
H

O
 

<a
co -P

 H
•H

 
tf

M
 

C
M

O
(« 

W
-H

ft 
-P

g
 

(U
 3

O
 x! 

"J
U

 
-P

 cJ



OO

QIDZotoO
i

oc.

U

t
 

r»
 

o
o

§
 

2
 
2,

CD 
—

 
r-

il5 18S

o<Q
_

I/O

Z
 C

OGO

I CO

U
. C

C
cc 

oo
u
j 

o
to 

•—

o
 

_

S £
Q

 
>

O
C 

O
 

C
-J

t"
 

S
 

2

O
C
a

C
O
ooS5

*:£>O
C
o

C
O
ooC

O

C
3 

P
 

P
<

 
C

O
 
C

O
I- 

>
 

>
•

W
» 

C
O

 
C

O

aoc*C
C

2



CO
U

H
-H

 
fl

O
 

-H
CO

CO
 

M
 

T
3

s 
m

 <u
O

 
rH

 
-P

-H
 
H

 
(0

rH
 

O
 
H

H
T

3
 
-p

•H
 

C
O

£
! o

 
3

r- rH
C

 
C

^
 rH

•
rl 

rH
 .r|

CO 
<4H 

CO
-P

 
O

 -P

or(U

•rH
 

(DM
H

O
 -P



O
O

o0
0

C
O

L
U
o0
0

-
 O

—
 

00

zC
D

£ouIQ

-
 <

N

ooo
oC

M
o

1SO
D



3ooHEn

CQE0)
o «a 4J . .
•P

 
0) 

C
Q

 
rH

 
C

Ti

tr>d•rt
'd<d<u

en >i n
 H

PQ
CQ

CU

O
 C

Q
«4H 

fd

CQ 
rj

0) 
O

"
r
i 

K
-P

 
O

-r) 
-P

>•H
 T

f
-P

 
G

O
 

fd
fd0)CQ
-P 

•
O
 
0

•H
 

•
G

iQ

•8<uCU 
-H

•s-gCQ 
fd

•d G
2

 -H
-PCQ 

T3
rH

E
 

0
)

-d d
<u 'ID
CQfd CQ
0) 

fd
rHQ) 

>
i

(N
 

Q
) 

fd
r- 

XI <U
T3 

CQ
rH

 
fd

0O
 -P

o
 nfd

-—
. -P

Q
 C

Q

u
 o-P

CQQ
) 

-P
CQ 

C
fd <u
X

! S
ft 

ft
-^ o

(0
-P 

CU
fl >

,Q 
<U <U

B
 E "d

<U 
ft\

O
 O

 G
CU

 
H

 
C

J
1

Q
 

<
U

 -H
>

 C
Q

0) 
CU <U

-p T3 -d
CTI 

CnH
O

 
fi

r
l 

-
H

 G

ft 
0) -H
X

!
<U

(U
rH

 
C

Q
 
"d

 
-H

 
(N

-P
 

£
 

fd
 

C
Q

(U
3
 -H

X
! 

>
CO 

0) 
CO S

 
C

U
 

<T>
•d 

•
CQ

<uo fd
fd

-H fd
CO

•P
 -H

fd 
u

d
 <u•d

0) 
CU

X
! X

! 
G

CO
fdCQfd



C
N

r-C
D

r-*
C

D

C
O



C
 
-P

D
I C

Q
•H

 
0
)

CQ 
-P

0)
T
3
 

-P

0
-
H•-I

'4J <W
Mrd

 
iH

-P
 

(d
CQ 

-P

S

O
 

•
N

 0
0

•H
 r-

M
 <TI

O
 H

a)

00gBHfe

-H
 

O
 -HM

w 
tnm

d) 
fl

fl -H
 H

O
 

C
 

(0
-P

 
C

 -P
CQ -H

 
-H

<D 
t^

X
l

rH
 

(U
 M

•H
 ^2

 
O

-P
 T

3
JJ 

M
 C

l)
d

 o
 c

Q) 
ft 

5
g ft 3
ft 3 g
o en
rH

 
-P

Cl) H
 C

O
>

 
H

. M
OJ -H

 
-H

(U
 C

M
 

0)
H

 r-x
!

-P
 C

T
>

 -P
4
J 

H
0
 

7
3

Q
) 

4J W
5

O
 

c
 
r^

oJ 
el) cr>

ft 
g
 H

C
fi 

ft

n3.S
O (U
-i->> 

g
nJ 

CD (0
g ft M&»
(!) T

3 
O

^
 

S
 M

EH 
ro 

ft



oC
O

o>

C
O

C
M

oo
oo 

—

0
0

r^ 
=

3 oo
£

 
2

2
u- Q

 
z rr

O
H

- 
—

I 
U

J
C

J
 
G

O
 
Q

-
 
>

Q
_

*—oo

0
0

37



fio•H-Pffl
-PMOftCOs8njfttoCD T3
H

 C
U

43
 -P

nj co
en -H
0)

0)M
rO 

nU

m
 co

O
 com

co 
ft

•P
 

g
•H

 O
m

 u
0)a)

cucocu
O

J-H

C
D

OH

-P
" C

O
COtO

-H
-P 

CO
CO 

0)
T

3
-P£

 -P
a; a
to 

Q)

8 tl
ftB4-1O

 
0)

o•H x:
-P o

CO 
g0)

(0 
-PCO

to 
>i

ft, 
CO

38



zo
C
O

IKO0.COZ
U
J
uuCO
O

oa.CO

U
.
 
C
O

CD

C
O

0
.
C
O

C
D
 

C
O

C
O

<
 
2

oC
O

oU
J

C
O

o

C
O

CD

oC
O

C
O
C
O
U
J
oC
O
 

=
•

<
 
C
9

U
J
 

C
O

C
O
C
O

C
D
 

>
-

*- 
°
 t
:

t
 
£
 
=
!

ae 
°̂

^
 

a
.o

u.

OU
J
C
O
oCD

^
 c
o

U
j
 
U
J

Z
 
C
O

o
 
a
.
 c
o

r- 
co 

uj
r
~
 

«
v

O
 

u
.
 
'

O
 
>
•

aeh-CO
C
D
ae

^
 
S
 
o

•
 
•
 •

C
D

u. 
ae 

oo

39




