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Abstract

This is the Space Station Freedom (SSF) Evolution Study 1993 Final Report, performed under
NASA Contract NAS8-38783, Task Order 5.1. This task examined: (1) the feasibility of
launching current National Space Transportation System (NSTS) compatible logistics elements
on expendable launch vehicles (ELVs) and the associated modifications and (2) new, non-NSTS
logistics elements for launch on ELVs to augment current SSF logistics capability.
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f.î Ili
EfP|l|
i- ^ 00 C <D «5 CB.SCO E^ >

3"i-ffii^ «O ̂  c * 73 O
O _ => -, m OiJ ° -

^ill
08 "g O 3
O is .c _c

CD O11C n>

^

REV NEW D495-69756-1 32



THE BOEING COMPANY

<L I HUH JH

CO

CO

C
H

A
R

A
C

TE
R

IS
TI

C
S

0).a

00

NCM
T^CM^

CO

OlOoto
T-CO

of od
co-*-

s

oooco

(O O)
.OJQ

oo
oor>-_oq

in co

85
km

.
ce

5°
m

.
28

Pe
rfo

r
to

 1
00

C
irc

ul
ar

.£.£
oo
0000

^E
E°
O CD
r\i m

cf.E

P/
L 

D
yn

am
i

En
ve

lo
pe

5

m O)
cviq
"""CM
+ -H

ss.
!i 2

0)
O)

12*5c Q)
co <3

co

ad
 F

ac
to

rs

CO.

2«.

.0

CM!

C
TV

 W
ei

gh
t

®
OS
4) O)

II
-co

<d

•

in

I

2

m<

II
f^2

O
ocE
= oOCM
COcvi

REV NEW D495-69756-1 33



THE BOEING COMPANY

JD

fi

.sa
«

REV NEW . . D495-69756-1 34



THE BOEING COMPANY

.3**

o
o

3
%

CO
Q-

Pounds to 220 nmi Orbit (x 1000)

REV NEW D495-69756-1 PAGE^ .INTENTIONALLY BLANK 35



THE BOEING COMPANY

W W
c E
* to

§1
u- E
CO <5

.
c.«S
<D O>
E o
0 .

fi
§«
>> c
"Snj.2 4
o i <Dllf1"

IE £ <o
r~ CO .C

REV NEW D495-69756-1



THE BOEING COMPANY

I

.s
1

REV NEW D495-69756-1 37



THE BOEING COMPANY

i

CO w
CO.fi

IS

« c6
•e *~
w o
0) ^_
(A O

I-Sf
|sl
O -o w -c
T- C Oip
i: o c
«, <D '~
TJ w 9i

CO fl) <D
O- CD ^1

s o
o>

u.

REV NEW D495-69756-1 38



THE BOEING COMPANY

**

UJ

g
UJ

DC
UJ

o
UJ

I

O
Oin

(0
-Q

(0
Q.
CO
O
o
O)

8

"

3
O
CO

(0
.Q_v_ CO </)

— :9:9
O
CD CO Tf
O h-CO
CM" T!'-c° co
CO COCO T-

CM3

CD
LU

QI °

CO

ĈD
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>-> î - Vf

E^S

§1
=^s
•2§cs^^
1 o^ps
= .C O)

to

"S.E i
i: co o
.-^.Sco
Stfi
CO CD CD

sll0 c£i
E.2TJ
3 c 2

col-co
fe- •

§

D495-69756-1 .INTENTIONALLY BLANK 55



THE BOEING COMPANY

>
LU
C
CO
c
0

£
.0)

1—
g

1
cr

_i
Q.

_J
Q_
CD

O

CO
c
.0

CBo
it

o

CD
.Q
•c
0
CO
CD
•D
CO•c
CO

o
CD
C
'c
0>
c
'£.0

CD

H

'c 2 CD
0) -° CO
CD ._- =3

W ^ CD Q. co
S| 5 CD o 5
c CD ^ 0 ^
«£ c- ifz. O CD
O «- 0 w Q.

W r- l̂c -S
c CO •§ "^ ro
.2 ~o co o co
2 § £ "g £
OJ-D £ co £
"c o"co^ 52
8 « iDrt i
-C ^ c/3 Q} (/)
i* — ̂  (D

t? ^J *^ flj rr\
CD ^ ^^ f— V7*
.« *^ C/) t QJ

lilpilf
»1 go -^
> ^ CD ^ 5 ic

0 w £ 2 ̂  c
0 .9? 0) co co ~
5 = -| .| ra 5
S Q (0 O «^CQ o cS
j CD CO JO JO^
n_ co .Q .S2 > 5
(D -C O w *- ^~
x: o_ co 'o)̂ : .c
*^ f"^ O O) ̂ ^
^)U— ^^ *^^ "S% £c
C C/3 CO ^^ ^ ^^
"•^ CO *-* (Do
O __. J^ u. ^Q ~f^
OJ *̂ O) 05

ll'ii|§
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I jiia
I o 2o ii •»-•

C 3 O

.I7o I-
0 ^ 3

C <D o
CC CO •»-

g ^££
^^r ^^ - % 1^a

S-S1

® W CO

CD ^:_CD

to o S

?^ u.

CO J= C
(o E o)
2 3 '55

REV NEW D495-69756-1 90



THE BOEING COMPANY

i
CO

c
o
U

cs

U

3

= .

lri

REV NEW D495-69756-1 91



THE BOEING COMPANY

8Po.
CO

REV NEW ... : D495-69756-1 *, u;f?" ""^ 92



THE BOEING COMPANY

1

c
o

» I
-2
3
OX)
c

ill

1

REV NEW D495-69756-1 'NTENT/ONALLY BLANK 93



THE BOEING COMPANY

3

§•a
.9
D

8Pex
CO

REV NEW D495-69756-1 ; ^ *' . 94



THE BOEING COMPANY

CO

REV NEW
**iOfe- &U^

t*OT
*K*fcfc

D495-69756-1 BLANK 95



THE BOEING COMPANY

g-H co
CD • 9-

'i £•-
~£ £a. co ̂
o £"°c -2 c

<D 05

H^3^H So
w. 2 >

g eoj «

158-85
.0)2 c £
c 0.2 =

—' "̂  CD CD

CO CO •£ '<2
* - ,« * -£

c c o3 E

fill I*= c 3 w 8

.
OQ CD

8

REV NEW D495-69756-1 96



THE BOEING COMPANY

•

CO
LJLJ

CO
CO

o
CD
CD
E
m

re
du

ce
d 

di
i

2
'3
CT
CD

CC

•

ui
re

d 
fo

r:

CT
(v

•a

co
•o
(D

Le
ng

th
en

•

.c
o
CO

o
CJ
c3
O
0
O)
c
"^
5
3
i

f.®
"co
'8
_c

2-
^^

c
o
T3
CD
CO
CO

O
1

.£=
lO
CO

"c
CD
^_

O
CO
T3
CD
CD
O
X
0)

c

CO
CM

TJ

O
JZ

*^^

"&
_CD

"CO
.O

•a

o

CO
CD

^
CD
ex
ex
CO
O)

.2*^~

n 
of

 s
ub

ca
r

R
el

oc
at

io

•

sc
es

sa
ry

CD.0
CO
E

CD
CO
E

1
Q.
Q.
•Si
CO
.Q

O
O

U^

O>

1

co
o

I
O)

1o
o
"5

OL
O

J_

CO
<n
-S

H
A

R
A

C
T

E
R

IS
T

IC
S

a

i
CO
01

•> o>
0 C

Q. g*
CO 5
0) 0
C CO
CO CX
Q.̂

ii
. •

CC
O

COa.
a.
3

5
tr
o
a
a3
CO
CO
cd m

ou
nt

in
g 

su
rfa

ce

CO
CD

O
R

U
 a

tta
ch

m
en

t 
sa

•

c
o>
"to
CD
T5

3
z>
"c
CD
k.

O

Q•Lj

At
ta

ch
 p

la
ne

s 
co

ul
d

•

CO

o.
J

re
co

nf
ig

ur
ab

le
 to

 a
ll

CC

^
Q)
N

va
rie

ty
 o

f d
iff

er
en

t-s

REV NEW D495-69756-1 97



THE BOEING COMPANY

,

X>
<£
«

II
D
ooa
O.

•

REV NEW D495-69756-1 98



THE BOEING COMPANY

• CUD
O

^ i••§.23

< II8= OQ "

•
ca

O>
"3

O
E>
CO .
O (0

>
S E
Q. :=

2
O)
<D

O
Q.
co

Is
5?

•h_

<D

o
3

_J2
co

"o

Q)
>
-5

2§ct-S

H
A

R
A

C
T

E
R

IS
T

IC
S

O

^
o>
E
o
£
CO
L.

.£
«
c3

ĉo
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