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REFERENCE SPACE STATION
EVOLUTION

An evolutionary space station, initiated in 1990 is discussed in the following

pages.

Each step towards the build-up of an end station was based on user
requirements when available, a set of scenarios of which some were endorsed
covering the five mission categories, and engineering judgements of needs that

may surface during the station growth.

Although these steps were logically developed, they are obvious subject to
change as more requirements become known, specifically in the National
Security and Commercial areas. However, the main reason for this evolution
was to obtain a reference cost base which could be used as a gage for total
expenditure requirements and would form a base line for the options that will

be discussed in this addendum.

Details of design were kept to an absolute minimum as directed in part by the
basic contract, and emphasized by the Bob Freitag redirect letter of 23

December 1982.



REFERENCE SPACE STATION

PHASE 1 - Initial station launched in January 1990. (Note: Months are only
used to simplify keeping track of the launches and supply requirements).

ORBIT PARAMETERS:

) Inclination angle 28.5°
0 Altitude 220 miles

This phase of the station is the initial step of the evolutionary space
station. It is kept to one (1) shuttie load, does have minimum experiment
facility and is planned generally for checkout purposes. Crew rotation,
supply logistics, docking techniques, sensor-experiments, and crew related
experiments.

The sensor experiment is a deployable/retractable module servicable in a
shirtsleeve environment,
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INITIAL SPACE STATION CONSISTS OF:
(FIRST LAUNCH - JANUARY 1990)

] 13 KW POWER SYSTEM

0 3 MAN HABITAT (REGENERATIVE ECLSS).

0 RETRACTABLE (TELESCOPIC) EXPERIMENTS TEST BED
] ANTENNA DISCS (1)

0 LOGISTIC SUPPLY STORAGE

] 2 DOCKINQ PORTS

0 CONCEPT SHOWN IN FIGURE 1

SHUTTLE LAUNCH REQUIREMENTS:
0 ONE SHUTTLE LOAD (SPACE STATION COMPONENTS)
0 3 LOGISTICS SUPPLY SHUTTLE FLIGHTS (EVERY 90 DAYS)

-~
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SPACE STATION ELEMENTS AND THEIR WEIGHTS:
FIRST LAUNCH
HABITATION MODULE

. STRUCTURE 10,000
.- MECHANISMS 200
: THERMAL CONTROL 2,000
1. ECLSS 1,500
DATA MANAGEMENT 800
i' COMMUNICATIONS 500
| POWER DISTRIBUTION 1,000
ORDNANCE 50
‘- CREW SYSTEMS 2,000
| INSTRUMENTATION 100
. CONSUMABLES 8,000
; ATT. CONTROL 2,000
ﬂ SUBTOTAL 28,150
§~ LAB_MODULE
;, ———
PAYLOAD MODULE
i PRIME PAYLOAD 3,000
e STRUCTURE 500
MECHANISMS 200
T CREW SYSTEMS 200
i, CONSUMABLES 400-
CREW (3) 600
| SUBTOTAL 4,900

ke

ENERGY MODULE

4, STRUCTURE 4,000
‘ MECHANISMS 300
. THERMAL CONTROL 2,000
S ECLSS 100
- SOLAR ARRAYS 1,200
- POWER 8,500
N : COMMUNICATIONS 100
S CREW SYSTEMS 100
g INSTRUMENTATION 200
; 3” CONSUMABLES 1,300
i E—
- SUBTOTAL 17,800

' SHUTTLE ITEMS (DOCKING MODULE ETC) 4,000

GRAND TOTAL 54,850 LBS
5




Phase 2 - This is the first additive (launch January 1991) to the initial
station which has been proven in its functions and capabilities over a one
year period. This phase of the station will still be manned by a crew of 3.
Volume is added for more storage and an expansion of experiments.
ADDITIONS TO STATION: .y
(SECOND LAUNCH JANUARY 1991) fé
o INTERCONNECT MODULE
0 PALLET "
) TMS i
o  SPARES )
o  CONSUMABLES |
o} CONCEPT SHOWN IN FIGURE 2 o
SHUTTLE LAUNCH REQUIREMENTS:
o} ONE SHUTTLE LOAD (SPACE STATION COMPONENTS) ‘§
o 1 LOGISTICS SUPPLY SHUTTLE FLIGHT -
3
e
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SPACE STAT
SECON

ION ELEMENTS AND THEIR WEIGHTS:

D _LAUNCH

INTER

CONNECT MODULE

TELEOPERATOR MANEUVERING SYSTEM (TMS)

STRUCTURE
MECHANISMS
THERMAL CONTROL
ECLSS

DATA MANAGEMENT
COMMUNICAIONS
POWER

ORDNANCE

CREW SYSTEMS
INSTRUMENTATION
CONSUMABLES
TANKAGE INSTALLATIONS

(REF:

VOUGHT REPORT)
FIXED WT.

CONSUMABLES
DOCKING KIT

PALLET
EXPERIMENTS

SHUTTLE ITEMS

SUBTOTAL

SUBTOTAL

SUBTOTAL

TOTAL

2,545
5,000
281

7,826

2,400
6,000

8,400
4,000
38,576
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Phase 3 - During this phase of the space station there will be 2 launches
(JuTy and October 1991) fully dedicated to S S Components.
launches 3 and 4. The station capability will be enhanced considerably by the
addition of a habitability and life sciences module.

added as their requirements become clear and as space allows.

ADDITION TO STATION:
(THIRD LAUNCH JULY 1991)

0 CENTER STRUCTURE

] CONSUMABLES

< ConCERPT SHOWN

SHUTTLE LAUNCH REQUIREMENTS:

i~ LS B

~

0 ONE SHUTTLE LOAD (SPACE STATION COMPONENTS)

SPACE STATION ELEMENTS AND THEIR WEIGHTS:

THIRD LAUNCH

These will be

Other experiments may be

CENTER STRUCTURE MODULE #1

STRUCTURE
MECHANISMS
THERMAL

ECLSS

DATA MANAGEMENT
COMMUNICATION
POWER DIST.
ORDNANCE

CREW SYSTEMS
INSTRUMENTATION
ATTITUDE CONTROL
TANKAGES
PAYLOAD INTERFACE PANELS
PAYLOADS
CONSUMABLES

SHUTTLE ITEMS

SUBTOTAL

TOTAL

10,000
300
200
300
100
100
300
100
300
100
600

1,000
6,000
7,000

26,400

4,000

30,400
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ADDITION TO STATION:
(FOURTH LAUNCH OCTOBER 1991)

o HABITABILITY AND LIFE SCIENCES MODULE (REGENERATIVE ECLSS)

0 3 MEN (FOR TOTAL OF 6 MEN)
] CONSUMABLES
0 CONCEPT SHOWN IN FIGURE 2 &

SHUTTLE LAUNCH REQUIREMENTS:
0 ONE SHUTTLE LOAD (SPACE STATION COMPONENTS)

SPACE STATION ELEMENTS AND THEIR WEIGHTS:
FOURTH LAUNCH

HABITATION MODULE #2

STRUCTURE
MECHANISMS
THERMAL

ECLSS

DATA MANAGEMENT
COMMUNICATION
POWER DIST.
ORDNANCE

CREW SYSTEMS
INSTRUMENTATION
ATTITUDE CONTROL
CONSUMABLES

SUBTOTAL
AIRLOCK MODULE
SHUTTLE ITEMS
GRAND TOTAL

11

15,000
400
4,000
2,500
1,000
200
1,000
100
2,000
200

8,000

34,400 LBS

4,000 LBS
4,000 LBS
42,400 LBS
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Phase 4 - This phase of the space station duplicates the phase 3 items to make

the station symmetrical, and use less consumables for the control system. The

additions here will considerably enhance the station laboratory capability and
volume.

ADDITION TO SPACE STATION:
(FIFTH LAUNCH JANUARY 1992)

0 CENTER STRUCTURE

0 CONSUMABLES
o CONCEST Smown 1 Bt &§

SHUTTLE LAUNCH REQUIREMENTS:
0 ONE SHUTTLE LOAD (SPACE STATION COMPONENTS)

SPACE STATION ELEMENTS AND THEIR WEIGHTS:
FIFTH LAUNCH
CENTER STRUCTURE MODULE #2

STRUCTURE 10,000 :
MECHANISMS 300 :
THERMAL 200
ECLSS 300
DATA MANAGEMENT 100
COMMUNICATION 100
POWER DIST. & EMER. 300
ORDNANCE . 100
CREW SYSTEMS 300
INSTRUMENTATION 100
ATTITUDE CONTROL ——-
TANKAGES 600
PAYLOAD INTERFACE PANELS 1,000
PAYLOADS . 6,000
CONSUMABLES 8,000
SUBTOTAL 27,800 LBS
SHUTTLE ITEMS 4,000 LBS
GRAND TOTAL 31,400 LBS
P
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ADDITION TO STATION:
(SIXTH LAUNCH APRIL 1992)

0 SENSOR AND GENERAL USE LABORATORY
0 CONSUMABLES
0 CONCEPT SHOWN IN FIGURE @

SHUTTLE LAUNCH REQUIREMENTS
0 ONE SHUTTLE LOAD (SPACE STATION COMPONENTS)
] TWO LOGISTICS SUPPLY SHUTTLE FLIGHTS (EVERY 90 DAYS)

SPACE STATION ELEMENTS AND THEIR WEIGHTS:
SIXTH LAUNCH

SENSOR DEVELOPMENT AND GENERAL WORKSHOP

STRUCTURE 15,000
MECHANISMS 1,000
THERMAL 4,000
ECLSS 3,000
DATA MANAGEMENT 1,500
COMMUNICATION 200
POWER 1,500
ORDNANCE 150
CREW SYSTEMS 1,500
INSTRUMENTATION 100
MACHINE TOOLS 3,000
STORAGE RACKS 1,000
HAND TOOLS 600

SUBTOTAL 32,550
AIRLOCK MODULE 4,000
SHUTTLE ITEMS 4,000

TOTAL 40,550

15
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Phase 5 - During this phase of the space station build-up an OTV capability
will be added. This includes structure docking and refuelling devices, and
the OTV. The Enlarged Centaur has been considered for this application.

ADDITION TO SPACE STATION:
(SEVENTH LAUNCH JANUARY 1993)

0 CRYOGENIC OTV SUPPORT STRUCTURE '
0 0TV HANGAR

0 FUEL STORAGE TANKS

0 RMS

0 TRACKS FOR RMS
o CONMECENT Swowm N FiG 7

SHUTTLE LAUNCH REQUIREMENTS:
] ONE SHUTTLE LOAD (SPACE STATION COMPONENTS)

SPACE STATION ELEMENTS AND THEIR WEIGHTS:
SEVENTH LAUNCH

CRYOGENIC OTV SUPPORT MODULE

STRUCTURE 8,000
MECHANISMS 400
THERMAL 500
ECLSS 200
DATA MANAGEMENT 200
COMMUNICATION 200
POWER DIST. 300
ORDNANCE 150
CREW SYSTEMS 700
INSTRUMENTATION 150
ATTITUDE CONTROL --
TANKAGES 2,000
UMBILICALS 400
CONSUMABLES 7,000
SUBTOTAL 20,200
17
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SEVENTH LAUNCH

CRYOGENIC OTV _HANGAR

STRUCTURE
MECHANISMS
THERMAL

ECLSS

DATA MANAGEMENT
COMMUNICATION
POWER DIST.
ORDNANCE

CREW SYSTEMS
INSTRUMENTATION
ATTITUDE CONTROL
TANKAGES
UMBILICALS
PROPELLANT XFER EQ.
CONSUMABLES

SUBTOTAL
CRYOGENIC OTV SUPPORT
SHUTTLE ITEMS
RMS

TOTAL

19

8,000

500
400
200
100
300
100
200
100

2,000
400
400
2,500
15,900
20,200
4,000

1,200

41,300

(4



ADDITION TO SPACE STATION:
(EIGHTH LAUNCH APRIL 1993)

0

o

0

CRYOGENIC OTV
ANTENNA DISC

CONCEPT SHOWN IN FIGURE 8

SHUTTLE LAUNCH REQUIREMENTS:
ONE SHUTTLE LOAD (SPACE STATION COMPONENTS)
TWO LOGISTICS SUPPLY SHUTTLE FLIGHTS (EVERY 90 DAYS)

SPACE STATION ELEMENTS AND THEIR WEIGHTS:

0

0]

EIGHTH LAUNCH

OTV_TANKAGE

L0, TANK (CAPACITY 30,000 LB)
LHZ TANK (CAPACITY 5,000 LB)

STRUCTURAL FITTINGS
PLUMBING
UMBILICALS
MISC. STRUCTURE
MECHANISMS
THERMAL

ECLSS

DATA MANAGEMENT
COMMUNICATION
POWER

ORDNANCE

CREW SYSTEMS
INSTRUMENTATION
CONSUMABLES

0TV VEHICLE
COMMUNICATION ANTENNA
SHUTTLE ITEMS

208
310
1,590
400
300
500
500
700
200
200
100
400
150
500
100
842

TOTAL 7,000
53,200

400

2,000

GRAND TOTAL 62,600
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Phase 6 - A second power module will be added during this phase bringing the
total power level to 50 kW. This power load will serve additional experiment

requirements and spacecraft servicing.

ADDITION TO SPACE STATION:
(NINTH LAUNCH JANUARY 1994)

0 13 kW POWER SYSTEM (TO MAKE 26 kW TOTAL)

0 TMS SUPPORT MODULE

] ™S

0 CONCEPT SHOWN IN FIGURE 9
SHUTTLE LAUNCH REQUIREMENTS:

0 ONE SHUTTLE LOAD (SPACE STATION COMPONENTS)
SPACE STATION ELEMENTS AND THEIR WEIGHTS:

NINTH LAUNCH

25 kW POWER SYSTEM
TMS SUPPORT MODULE

STRUCTURE

MECHANISMS

THERMAL

ECLSS

DATA MANAGEMENT
COMMUNICATION

POWER DIST.

ORDNANCE

CKEW SYSTEMS @
INSTRUMENTATION
ATTITUDE CONTROL
TANKAGES

UMBILICALS

CONSUMABLES
PROPELLANTS (HYDRAZINE)

SUBTOTAL
SHUTTLE ITEMS
TMS FIXED WEIGHT
PROPELLANTS
DOCKING KIT
SUBTOTAL

GRAND TOTAL
22
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ADDITION TO SPACE STATION:
(TENTH LAUNCH APRIL 1994)

0

0

0

o

0

SPACECRAFT SERVICING MODULE
RMS TRACKS

RMS

STORABLE OTV CONSUMABLES
CONCEPT SHOWN IN FIGURE. - 1O

SHUTTLE LAUNCH REQUIREMENTS:

4]

V]

ONE SHUTTLE LOAD (SPACE STATION COMPONENTS)
THREE SUPPLY SUPPORT SHUTTLE FLIGHTS

SPACE STAION ELEMENTS AND THEIR WEIGHTS:

TENTH LAUNCH

SPACECRAFT SERVICE MODULE

STRUCTURE
MECHANISMS
THERMAL

ECLSS

DATA MANAGEMENT
COMMUNICATION
POWER DIST.
ORDNANCE

CREW SYSTEMS
INSTR.

ATTITUDE CONTROL
TANKAGES
UMBILICALS
CONSUMABLES

SUBTOTAL
RMS SUBTOTAL

STORABLE OTV
CONSUMABLES SUBTOTAL

ATTITUDE CONTROL
MODULES SUBTOTAL

SHUTTLE ITEMS
TOTAL

24

8,000
800
200
200
200
100
400
150
700
150

2,000
400

6,800

20,100
1,200

10,000

2,000

3,000

36,300
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Phase 7 - During this phase the space station volume will be almost doubled by
the addition of a research module and & materials processing laboratory module.

ADDITION TO SPACE STATION:
(ELEVENTH LAUNCH APRIL 1995)

0 GENERAL PURPOSE RESEACH MODULE

SHUTTLE LAUNCH REQUIREMENTS:

0 ONE SHUTTLE LOAD (SPACE STATION COMPONENTS)
° SEE Fi6. ||

SPACE STATION ELEMENTS AND THEIR WEIGHTS:
ELEVENTH LAUNCH

GENERAL PURPOSE RESEARCH MODULE

STRUCTURE 15,000
MECHANISMS 2,000
THERMAL 4,000
ECLSS 2,500
DATA MANAGEMENT 1,500
COMMUNICATION 200
POWER DIST. 1,000
ORDNANCE 100
CREW SYSTEM 1,500
INSTR. 200
ATTITUDE CONTROL —
TANKAGES 1,000
CONSUMABLES 6,000
SCIENTIFIC EQUIPMENT 4,000
TOOLS 800
SUBTOTAL 39,800
RMS 1,200
SHUTTLE ITEMS 3,000
TOTAL 44,000

26
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ADDITION TO SPACE STATION:
(TWELFTH LAUNCH JuLY 1995)

0 MATERIALS PROCESSING LABORATORY MODULE
0 CONCEPT SHOWN IN FIGURE 7)

SHUTTLE LAUNCH REQUIREMENTS:
0 ONE SHUTTLE LOAD (SPACE STATION COMPONENTS)
0 LOGISTICS SUPPLY EVERY 90 DAYS ~

SPACE STATION ELEMENTS AND THEIR WEIGHTS:
TWELFTH LAUNCH

MATERIALS PROCESSING MODULE

STRUCTURE 15,000
MECHANISMS 2,000 .
THERMAL 4.000 o
ECLSS 2,500 .
DATA MANAGEMENT 1,000 N
COMMUNICATION 100 ¥
POWER DIST. 2,000 i

ORDNANCE : 100
CREW SYSTEM 1,500 -
INSTRUMENTATION 200 ]
ATTITUDE CONTROL . :
TANKAGES 2,000 .
CONSUMABLES 7.000. o
SPECIAL PURPOSE EQUIPMENT | 6. 000 ‘i
TOOLS 1,000 _
SUBTOTAL 44,400 i
RMS (2) 2,400 -
‘ it
SHUTTLE ITEMS 3,000 =
TOTAL 49,800 i
s
oh
3
28 =
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Options to the Space Station Evolution

A number of options have been investigated and their cost compared to the base
cost of the space station evolution. Table 1 shows the various other items
that were scrutinized.

ITEM NO. TIME SPAN DESCRIPTION
1 1995 Nuclear power low level solar
2 1991 Heavy Lift Vehicle vs Shuttle
3 1990 ARIANE vs Shuttle
4 1994 System with free-flyers
5 1993 Two stations 28.5° and polar
6 1990 QTV early (1990) or later (1993)
7 1995 Rescue vehicle, orbital or reentry
30
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REFERENCE STATION BUILD UP LAUNCHES

STEP STEP STEP STEP STEP
STEP STEP 3 § 5 3 7

\ 2 . P -— A P

e PROGAAMS

LAUNCH DATE JAN '30 | JAN ‘o1 JJULY '91] OCT '91 | JAN '92 | APR 'S2 | JAN '93 | MAR '93 | JAN 's5 | APR '94 | JAN '95 | APR '35

LAUNCH NO. 1 2 3 L] 5 6 7 8 9 10 1 12

3 MAN HAB 28.15
ENERGY MODULE 17.80
SENSOR MODULE 4.90
INTERCONNECT MODULE 18.35
™S 7.83
CENTER STRUCT #1 26.4
HABITATION MODULE 30.4
AIR LOCK 5.0
CENTER STRUCT #2 2.4
SENSOR LAB
AIRLOCK MODULE
CRYO OTV SUPPT.
CRYO HANGAR

RMS

OTV TANKAGE

0TV VEHICLE

COMM ANT.

25 Kw PWR.

TMS SUPT.MOD

™S

SPACECRAFT SERVICE
RMS 1.2
STORABLE PROPS, 10.0
ATT.CONT.MODULES : 2.0
! G.P.RESEARCH ‘
RMS

, MATL. PROC.MOD.
RMS (2)

32.55
4.00
20.2
15.8
1.2

I¢
V={Z2MITMEM «<VP>PZ~0T

7.0
53.2
-4
17.8
22,9
7.8
20.1

ALITYND ¥00d 40
Bl 29vd YNIDIMO

%
%

39.8
1.2

44. 4
2.4

i SHUTTLE ITEMS 4.0 4.0 4.0 4.0 4.0 4.0 4.0
TOTAL LAUNCH V/H $4.85 30.138 30.4 38.4 25.4 40.55 41.3
3

2.9 4.0 3.0 3.0 3.0
62.6 52.5 36.3 44.0 49.8

‘-g?lockheed:ﬁ
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SUPPORTING DATA
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LEGEND:
REGIONS:

EA = USA, EAST

EU = EURDFE

M4 = USA, HIDWEST
50 = USA, SOUTH
WE = USA, WEST

USER CODES:

C0 = COMMERCIAL
= INTERNATIONAL
LS = LIFE SCIENCES
N = RILITARY
KD = MEDICINE
HF = MATERIAL PROCESSING
0 = OPERATIONS
SA = SCIENTIFIC APPLICATIONS
PS = PHYSICAL SCIENCES
§ = SCIENTIFIC
T = TECHNOLOGY

AR Bt e B e s e s L KAM AR AT i ealem g e o ded b
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KEPORT 6

24-HAR-83 10:38 an

* AGENCY/
* CONPANY  USERNAHE

PHONE

PROF NAPOLITANO

* A THYAITS

ABBOTT  J K RAAB

ALLIED S LEVINSON

- SURTED BY AGENCY, FIRST SLHED VISIT, MEMBER1M

LOCAT ION/
Yy

PARIS

ST PAUL

CHICAGO, TLL
NY,NY
L0S ANGELES

§13/255-2232 DAYTON, OH

212/381-4308 NY

PITTSBURGH

412/339-6651 ALCOA CTR,PA

ABC  E H RULE
AERD T CRITES

AFNL  H A JOHNSON
AIAA T HARTFORD
ALCOA G K TURNBULL
ALCOA DR W HAUPIN
ALCOA  H PARIS

ALLIED 5 LEVINSON

ALCOA CTK,PA

201/435-254) HORRISTOMWN

ALLIS-CH W'T FARNSWORTH

#LPHA IN J C KORCUBA

AN ELECT £ £ TERREY

AMER CYN G J SELLA, JR

AMER HP T K SAFFORD
AMER STD W A MARQUARD

ANP

AP
APPLICE C g WATERS
ARCO ELE R N COTANCH
ARGENTIN C MATAS

ARIANE H PFEFFER

201/435-2541 HORRISTONN

APPLETON WI

415/857-9300 PALO ALTU

WARNER, N
NY,NY
NY,NY

DR 6 CVYANOVICH 717/986~3404 WINSTON-SALE

K H ZIMAERMAN ~ 919/725-9222 WINSTON-SALE

312/593-5000 ELKGROVE, IL

SHELLWY, IN

202/667-5026 WASH

@
L:ﬂ.n:.:‘r‘.ﬂn- S A g Sa e AP A e '

PARIS

BT L T ¥ TS TN TN R R

SPACE STATIUN NEEDS, ATTRIBUTES & ARCHITECTUAL OPTiUNS

Ak ann-CONTACT TEAM-mexuxxxsx

REG CD WEMBER-1

EU  GLASER

W P GRODZKA

He NP GRODZKA
EA CO GLASER
WE LS DLCOIT
MW CO GRODZKA
EA CO GRODZKA

EA HF GRODZXA
GRODZXA

Ef CO GRODZKA
£4 €O GRODZKA

EA HP GRODZKA

EA NP GRUDZKA
MW CO GLASER

EA CO GLASER

WE CO cacmzm-
EA HP GRODZKA
EA HP GRODZKA
EA NP GRODZKA

£A CO GLASER
GRODZKA

EA CO GRODZKA
i CO GRODZKA
MW HP GRODZKA

EA SA STRAIGHT

Ei 1 HEKKING

36

MEMBER-2

MEMBER-3

o Sl o bt K vabasThs -

PAGE 1

R R-YISITS-sinuxnx
SCHED ~ ACTUAL

1-0C7-82 1-0CT-82

18-NOV-82
19-NOV-82
10-NGV-82

13-0CT-82 13-0CT-82
11-JAN-83 11-JAN-83

18~NGV-82 10-NOV-82
13-DeC-g2 13-DEC-82

13-J4N-83 13~JAN-83

13-JAN-83 13-JAN-83

1§-NOV-82 10-NOV-82

© 19-JAN-83 1§-JAN-83

18-JAN-83 10-JAN-83
10-NOV-82
10-NOV-82 1d-NOV-82
2-NOV-82
18-Nov-82
16-NOV-82
18-Nov-g2

16-NOV-82 10-NOV-82
16-DEC-82 16-DEC-B2

16-DEC-82 16-DEC-82
23-Nov-82

16-NOv-82

4-0CT-82

7-DeC-82  7-DEC-G2

ORIGINAL PagE 19
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\"‘* 'REPORT 6 SPACE STATION NEEDS, ATTRIBUTES & ARCHITECTUAL UPTIONS FaGe 2
2A-HAR-B3  10:39 am
] -+ SORTED BY AGENCY, FIRST SCHED VISIT, MEMBERI1
*AGENCY/ - s LOCATION/ FnEn-CONTACT TEAH-sstsexesn®  10nn-UISTTS-wxmuxs
" CORPANY  USERNAME " PHONE eIty " " REG CD MEMBER-1  MEMBER-2  MEMBER-3  SCHED ACTUAL
Q \ 'AUSTRM. D BAKNSLEY _ 202/4B3-4424 WASH ‘EA SA STRAIGHT 4-(0CT-82 15-00T-82
& 'MS?RALA M REICHELT ¥ASH EA CO STRAIGHT . 15-0C7-82 15-0CT-82
- STRAIGHT 7-DEC~B2 7-DEC-82
& : AUSTRAL M NQIGHNARD WASH EA CO STRAIGHT 15-0CT-82 15-0CT-82
. 'BABCOX W M VANNOY ' NEW ORLEANS SO CO GLASER 10-NOV-82 .
= BACTI-CU DR L GALL 713/664-6702 HOUSTON S0 HD GLASER 16-NOV-82 10-NOV-82 H
' T o ™ GRODZKA J0-NOV-B2 34-NOV-B2 '
BANKAMER AD ROGERS 213/228~-2080 LOS ANGELES WD CO GLASER 26-JAN-83 26-JAN-B3
s BAXTER . DR, J.THOMAS = 312/965-4700 DEERFIELD,IL MW D GLASER 1§-NQv-82 10~-NOV-82 ’
i N _ T GRODZKA 24-NOV-82 24-NOV-82
e BECHTEL G WANG SAN FRANCISC WE CO GLASER 26-JAN-83 26-JAN-83
BECHTEL H B FORSEN SAN FRANCISC WE CO GLASER 26-JAN-B3 26~-JAN-83
) '
) BECKMAN W F BALLHAUS . FULLERTON NE HP GRODZKA 16-NQV-82
i BECTON DR DS HETZEL  201/967-3700 RUTHERFORD  EA MD GLASER 18-NOV-82 10-NOV-82
' 10-JAN-83 10-JAN-83
3 BELL & H D N FREY CHICARD HW P GRODZKA 19-NGV-82
BELL LAB D REUDINK HURRAY HILL ~ EA CO GLASER 10-NGV-B2 10-NOV-862
>
i BIONET A PEARSON HAMPTON VA EA LS OLCGTT RUDIGER 14-8EP-B2 14-StP-82
) ‘ BIOTECH J PARKER, JR HASH EA CO STRAIGHT 13-0CT-82
BORDEN ] MARIND 513/762-6260 CINN OH He MF GRODZKA ~15-0CT-82 15-DCT-82.
¢ ’ ' ‘
- BORG-WAR W H WELTYK 312/322~8554 CHICAGD Hd HP GRODZKA 18-0CT-B2 18-0CT-62
BRAZEL U LIMA 202/797-0240 WASH EA SA STRAIGHT 4-0CT-82 13-0CT-82
STRAIGHT 7-DEC-82 7-DEC-82
g ‘BRIG HUS H SHERMAN B EA MD GLASER 10-NOV-82 10-NDV-82
4“‘;}5 ) BROGKS  H C WEBSTER HATFIELD, PA EA CO GLASER 10-NOV-82
BUR STDS DR J HANNING  301/921-3354 MARYLAND EA CO GRODZKA 15-DEC-82 15-DEC-82
. 7 BUR STDS DR L TESTARDI HARYLAND . EA CO GRODZKA 15-DEC~B2 15-DEC-82
se.. BUR STDS DR CEZAIRLEYAN HARYLAND EA WP GRODZKA 15-DeC-82 15-DEC-82
1
& ORIGINAL PAGE g
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REPORT 6

24-HOR-83  10:40 am

SORTED BY AGENCY, FIRST SCHED VISIT, MEBERI1
* AGENCY/ g LOCATION

COMPANY  USERNANE PHONE o
BUR STDS IR N HOLDOVER  HARYLAND
“CARRIER R F ALLEN SYRACUSE

CBS T H WrkAN NN

CELANESE DR E WHEELER  214/669-4000 DALLAS

CHEN SPE R ENGEL 202/872-8118 WASH IX
CIN BILA R C MEGSENGER  513/841-8100 CINCINNATI

CINC INC R BURNS S13/367-7601 CINN OH

COMM DEV T A GREATHOUSE 203/323-3143 STANFURD CN

CON MET B ROMBERG 214/631-4120 DALLAS
CONTECH  J ROSENBLUM
CON ALUN K HULLIGER 314/851-7633 ST LOUIS
CONGRESS DR F TOONEY WASH

CONSULT W RAPHAEL PALO ALTO

CORN GLA RG ACKERHAN 607/974-6749 CORNING

CORN GLA J R HUTCHINS CORNING
CORN GLA DR‘G SHITH CORNING
CORN GLA T G GARDNER CORNING
CORN GLA WH BALDIN CORNING
CRANE R J SALTER NY,ﬂY«-

CULLINAN J G BLAKE

DARPA  LC R MC CORMICK 202/697-4436 PENTAGON

DARPA  LC W O/HERN PENTAGON

DARPA  COL & KURDWSKI PENTAGON

DART-KRA J WHITE 312/978-3702 CHICAGD

" " SAN FRANCISC

516/231-3434 SKITHTOWN, N

SPACE STATION NEEDS, ATIRIBUTES & ARCHITECTUAL OPTIONS

#eente-CONTACT TEAN-kakknaner
REG CD MEMBER-1

NEMBER-2
EA KP GRODZKA

EA CO GLASER

EA CO BLASER

S0 KP GRODZKA

EA C0 GRODZKA

NE WP GRODZKA S
MW €O GRODZKA |

HW HP GRODZKA

EA CO GRODZKA

S0 HF GRODZKA

EA CO GRODZKA

i CO GRODZKA

EA  FORGBERG  STEGCMAN HUNTER
WE CO GLASER

EA NP GRODZKA
GRODZKA

EA HP GRODZKA
EA NP GRODIKA
EA KF GRODZKA
EA HP GRODIKA
EA CO‘GLASER
e €O éLASER

STEGHAN
. GHITH

EA M FORSBERG HUNTER

STEGHAN
EA N FORSBERG
STEGHAN

EA W FORSBERG  HUNTER

K CO GRODZKA

HEMBER-3  SCHED

PAGE 3

£x%uk~YIST TG~ MnNN%
ACTUAL

15-DkC-82 15-DEC-62

14-Nov-82

10-NOV-82

2i-0CT-g2 25-0CT-82
17-NOV-82
14-NOV-82
14-0C7-82
15-0CT-62 15-0CT-82
18-NOV-B2
26~0CT-B2 26-0CT-82
19-NOV-82
22-NOV-82 22-NDV-82
27-0CT-82 27-00T-82
2b-JAN-83 26-JAN-83

1#-NOV-82 14-Nov-82
13-DeC-B2 13-DEC-82

13-DEC-82 13-DEC-82
13-DEC-82 13-DEC-62
13-peC-82 13-DEC-82
13-DEC-82 13-DEC-82
10-NOV-82

10-NOV-82 10-NOv-82

16-5EF-62 16-5EP-B2
28~0CT-82 28-0CT-82

16-5EP-82
7-HAR-B3 9-Mar-83

23-NOV-82 23-Nov-82

ORIGINAL PAGE 1S
38 OF POOR QUALITY
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10:42 an
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SPACE STATION NEEDS, ATTRIBUTES & ARCHITECTURL'OFTIUNS

SORTED BY AGENCY, FIRST SCHED VISIT, MEMBER11

¢ AGENCY/

DAY MALL DR Y TELANG
" DEA 5 GREEN
DEERE

R A HANSON
DELHED & KHOURY

DEP COMN 5 KOUHANENS

DFVLR DR H SCHEUTZ
DFVLR  H KUCHAN
DFVLR  H LAENGLE

bia G WARNER

DIG ERUI K H OLSEN

gl CO FORSYTHE

DORNIER 4§ PITTELKOH
DORMIER G RAUSCH
DORNIER DR A SKOUG
DORNIER R REICHERT
D04 CHEW P F OREFFICE
DOW JONE L O‘DONNELL
DRESSER J R EROWN JR
DUPONT R E MECKERT
DURIRGN AC SHENK
EASTHAN T H CHANDLER
EGAG B J O’KEEFE
ELI LILL R D 00D

EHER ELE W G NUSBAUM

UL R AR I SR A e

PHONE

LOCATION/
[ () SR

513/278-3215 DAYTON

703/235-1132 FAIRFAX,VA

HOLINE TILL

CANTON, HA

T

202/235-9761 WASH

513/226-4359 DAYTON

ROCHESTER

617/237-5100 WELLESLEY,HA

314/553-2000 57 LOUIS

im&iﬁﬂ-fBNfACT TEAN- Rk Ex XXX %R

- REG CD HEMBER-1 .

MM W GRODZKA
EA SA STRALGHT
#9 HP GRODZKA
EA HD GLASER

EA H STRAIGHT

CCOLOGE  EU T HEKKING
CCOLOGNE  EU T HEKKING
COLOGNE  EU X HEKKING
202/755-3750 HDATR EA N FORSBERG
P. SHITH
NAYWARD HA  EA CO GLASER
202/697-B157 PENTAGIN  EA N FORSBERG
' S FORSBERG
FORSBERG
FORSBERG
NUNICH  EU T HEKKING
HUNICH EU T HEKKING
HUNICH EU 1 HEKKING
HUNICH EU T HEKKING
WIDLAD I KW HP GRODZK
NY NY EA CO GLASER
DALLAS §0 €O CLASER
MILKINGTON  EA P ERODZKA

HW P GRODZKA
EA MP GRODZKA
Eh CO GRODZKA

HP GRODZKA
MW CO GRODZKA

MENBER-2

STEGHAN
HUNTER

STEGHAN
P. SHITH
STEGHAN
P. SHITH

MEMBER-3

HUNTER

P. SHITH
HUNTER

1 MR T Bk Sk N B A St i e b Bl Gt A S b ot b i b Y AT bk 19 Vbt

PAGE 4

ExEAR=-UISTTG-ssxtu
SCHED ACTUAL

12-0CT-62 12-0CT-82

13-0CT-82 18-0C7-82
14-NOV-82

. 18-NOV-82

16-5EP-82 16-SEP-B2
14-DEC-82 14-DEC-82
14-DEC~62 14-DEC-82
14-DEC-B2 14-DEC-82

29-GEP-g2 29-GEP-B2
28-0CT-82 28-0CT-82

10-NOV-82
13-5EP-82 13-5EP~82

14-0CT-82 14-0CT-82
26-0CT-82 28-0CT-82

17-NOV-82 17-NOV-62

14-DEC-82 10-DEC-82
1§~DEC-82 10-DEC-62
14-DEC-82 10-DEC-62
14-DEC-82 10-DEC~82
16-NOV-82
10-NOV-82
10-NV-62
14-NOV-82
12-0CT-82 12-0CT-82
1§-NOV-B2
§-NOV-82
18-NOV-82

15-0CT-82

39

CRIGINAL PARE 1§
OF POOR QUALITY

\¥)

N TP A T S L



| R ST
ot e i halTena v Ao ask N

S R P i A FE AL AR L

T R T B L

REPORT 6 SPACE STATION NEEDS, ATTRIBUTES & ANCHITECTUAL OPTIONS
24-MAR-83  10:43 an .
SORTED BY AGENCY, FIRST SCHED VISIT, MEMBER1I
? AGENCY/ o LOCATION 00 -CONTACT TEAN-xskexkk*
CONPANY USERNAME  PHONE "CITY REG CD MEMBER-1  HEMBER-2
@NTERRG ’J M BALLENGER 215/293-?500 RﬂDNOR,Pﬁ_ »NU CO GRODZKA
*ERNO  H ERSFELD BREMEN EU T HEKKING
"ERND © DR H KAPPLER " BREHEN EU I HEKKING
"ERND ¥ WIENSS BREKEN EU 1 HEKKING
ERND P KUNIGK - BRENEN “EU T HEKKING
ESA b D SHAPLAND PARIS EU. 1 FORSBERE  HEKKING
HEKKING
ESA ] CBLL?T ..PARIS 2] IvFORSBERG HEKKING
ESA & PETERS PARIS EU T HEKKING
ESA H PFEFFER PARIS EU T HEKKING
ESA A 'PEDERSEM N,ODRDUYK EU 1 HEKKING
ESACESTE W NELLESEN . PARIS EU T HEKKING
ESACEURE R MORY | PARIS EU I HEKKING
EXXON  H C KAUFHAN NY,NY EA P GRODZKA
EXXON DR H HOPKINS _713/965—4636 HOUSTON S0 CO GRODZKA
EXXON DR D DAVIDSON  713/963-4636 HOﬁSTDN 50 CO BRODZKA
'FENWAL 6 § FREEMAN ASHLAND MA  EA CO GLASER
FISCHER J B TOLSON WARMINSTER  EA CO GLASER
FLOUR W GREEN 714/975-2222 IRVINE WE CO BLASER
FOKKER DR RJ VANDUINEN SCHIPHOL EU 1 HEKKING
FGKKER  RMA DE WIT SCHIPHOL SCHIPOL | EU T HEKKING
FOKKER M KENS SCHIPHOL EU T HEKKING
FOKKER T VANDECOPELLD SCHIPHOL EU T HEKKING
FOKKER P VAN DER VOORT SCHIPHOL EU I HEKKING
FOREES H ? FORBES NY,NY EA CO GLASER

40

HENBER-3

FAGE &

FH-YIST TS~
SCHED  ACTUAL

8-Nov-82
13-DEC-B2 13-DEC-82

13-DEC-82 13-DEC-62
13-DEC-82 13-DEC-B2

13-DEC-82 13-DEC-82

1-GEP-B2 1-SEP-82
7-DeC-g2  7-DEC-B2

15-SEP-82 15-GEP-62
7-DEC-62 7-DEC-82
7-DEC-82 7-DEC-82

23-DEC-82 23-DEC-82

7-Dec-g2  7-DEC-82
7-DEC-62 7~DEC-82
19-NOV-R

29-NDV-82 29-NOV-82
29-N00-8é 29-NOV-82
19-NOV-82

16-NOV-82

26-JAN-B3 26~TAN-83
15-DEC-62 15-DEC-62
15-DEC-82 15~DEC-82
15-peC-82 15-DeC-82

13-peC-82 15~DEC-B2
15-DeC-82 15-DeC-62
10-NOV-B2

ORIGINAL PAGE 1§
OF POCR QUALITY
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REPORT 6

2A-HAR-83 10:44 an

SORTED BY AGENCY, FIRST SCHED VISIT, MEMBER1A

AENCY/
CONPANY  USERNANE

FORD AER H HOCKEIMER

U FOXBORO C 1 W BAXTER

GE "~ R HESSELBACHER
GOULD © E C GUERRI
GTE LABS DR W HCHEIL

GTE“LABS DR P CUKOR

GTE PROD C P SHITH
BTE SAT G ALLEN
L] G PARDOE

T8 DR W STEPHENS

G618 § DAUNCEY

A

HERCULES W R MARTIN

HEW PACK T A YOUNG
HONEYWEL J J RENIER

HUGHES E M GALLE

HUGHES 5 R 5CALES

HUGHES D G ALEXANDER
HUGHES T ROSENMAYER
IBN L R MYRICK
IBA d R GPEL
INCO US T M PAGE
INDIA R DESPHANDE
INDIA & BETIY

PHONE ~  CITY

LOCATION/

mn
FOXBORD HA
FAIRFIELD

© 312/b40-4414 TLLINOIS

STARFORD

STAMFORD

" LONDON
LONDON

LONDON

Ed

202/223-8590 WASH DC

PALO ALTO
HINNEAPOLIS

713/924-2331 HOUSTON

713/924-2331 HOUSTON
HOUSTON
VﬂQUSTUN
FRINCETON, M)
ARMONK NY
Y, NY

202/265-5030 V48K

HASH

B T T

Eexnxe-CONTACT TEAH-#******Q*
" REG CD MEMBER-1

MW CO GLASER

EA CO GLASER

- EA #P GRODZKA

MW G2 GRODZKA
Eé €0 GLASER
EA MP GRODIKA
EA CO GLASER
EA CO GLASER

EU T HEKKING
* I HEKKING

EU 1 HEKKING
1 HEKKING

EY I HEKKING
1 HEKKING

EA CO GRUDZKA
* GRODZXA

WE MP GRODZKA
MW HP GRODIKA

50 HP GRODZKA
GRODZKA

50 MP GRODZKA
S0 P GRODZKA
50 HP GRODZKA
EA HD CLASER
EA HP GRODIKA
EA NP GRODZKA
EA S STRAIGHT

EA SA STRAIGHT
STRAIGHT

41

ot el sem flmia

HEMBER-2  MEMBER-3

T T S S N DR s

PAGE &

(&)

CRIGINAL PAGE §

wkktn=UT S1T5-musann
SCHED  ACTUAL

- 10-NOv-82
10-NOV-82
'1I~NOU-82 1(-NOV-82
19-0C7-82 19-0CT-82
10-NOV-82 10-Nov-82
18-NOV-82 10-NOV-82
IB-NGV-BZ 10-Nov-82
10~Ndu-82 10~-NOV-82

16-DEC-BZ 16-DEL-82
24-JAN-83 24-JAN-83

16~DEC-82 14-DEC-82
16-DEC-82 16-DEC-82
26-JAN-83 26-~IAN-B3

. 18-NOV-82 10-NOV-82
15-DeC-82 15-DeC-82

14-NOV-82
H-NOv-2

26-0CT-B2 26-0CT-82
30-NOV-82 30-NOV-62

36-NOV-82 30-NOV-82
3-NOV-82 30-NOV-82
Je-NOV-g2 30-NOv-82
16-NOV-82

14-NOv-g2

19~NOV-82

4-0CT-82 14-0CT-82

14-0CT-82 14-0CT-82
7-DEC-82  7-DEC-82

OF POOR QUALITY
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. REPORT 6 - - - SPACE STATLON NEEDS, ATTRIBUTES & ARCHITECTUAL OFTIONS PAGE 7
: 4-fAR-83  10:46 an N = _ .
. SORTED BY AGENCY, FIRST SCHED VISIT, HEMBERIL . ‘
i;; * AGENCV LOCATION/ 1Rk N ni-CONTACT TEAN-mwxxnuxx  Axxnk-Y15]TS-Hankex M
"7 CONPANY  USERNAHE CPHONE ~ CITY REG CD NEWBER-1 ~ NEMWER-2  WENBER-3  SCHED  ACTUAL -
~ INGERSOL D C GARFIELD WODDCLIFF NI EA €D GLASER 10-HOV-82 1
v ITAY 6 n.m_sm‘ 202/328-5500 WASH EA SA STRAIGHT 4-0CT-82 14-0CT-82 :
“ITEK  F J GILLIGAN EA CO GLASER 10-NOV-82 19-NOV-82 i
3 T4&J DR CLARE . KALAKAZOD KW P GRODZKA 14-NOV-82 _
o IMPANH O ISTDA 202/234-2266 WASH EA 5A STRAIGHT 4-0CT-82 13-0CT-82 :
 JaPaN T INADA 202/234-2266 WASH - EA 5A STRAIGHT 13-0CT-B2 13-0CT-82 .
T owean g E BURKE NEW BRUNS  EA MD GLASER 10-NOV-62 3
¢ JPL DR D OHANDLEY PASADENA  ME LS OLCOTT - RUDIGER B-NAR-83 G-HAR-B3 'E
JPL T BERGSTRON PASADENA  WE LS OLCOTT  RUDIGER B-MAR-83 B-HAR-B3 ’
‘ JPL C GRIFFIN PASADENA  WE LS OLCOTT nuolcén 8-HAR-83 B-HAR-83 | mh
L T HUSHIZAKI PASADENA  WE LS OLCOTT  RUDIGER B-HAR-83 - 8-MAR-83 -
) JPL G NELSON CPASADENA  WE LS OLCOTT  RUDIGER B-MAR-83 B-MAR-83 o
‘\ JPL G PETERSOM PASADENA WE LS OLEOTT RUDIGER B-MAR-B3 B-HAR-83 “—[
JBL N SINGER PASADENA  WE LS OLCOTT  RUDIGER B-HAR-63 B-HAR-83 -
| JPL K KAPLAM 213/354-3624 PASADENA  WE T BENE FORSEERG  STEGHAN  16-HAR-B3 16-MAR-83 “z
L DR J HIGH PASADENA  WE T BEME FORSBERG ~ STEGMAN  16-MAR-83 16-HAK-83 ;
IPL 5 SZIRNAY PASADENA  WE T BEME FORSBERG  STEGHAN  16-MAR-83 16-HAR-83 z,
| IPL D PIVITROTTO PASADENA  WE T BEME FORSBERG  STEGHAN  16-MAR-B3 16-HAR-B3 o~y
. JPL R DICKINSON PASADENA  WE T BENE FORSEERG  STEGHAN  16-NAR-B3 16-HAR-83
KAISER C C MAIER OAKLAND NE HP GRODZKA 14-NOV-82 T
KAISER D SQUIRE OAKLAND WE CO GRODZKA 26-JAN-63 26~JAN-63 =
l KDL M CLARK 513/943-2000 CINN OH MW i GRODZKA 15-0CT-82 15-0CT-82 z
KEYSTONE D KELLER EA CO CLASER 10-NOV-82 10-NOV-82 o
L~0-F  F W SCHRIVER TOLEDO M4 P GRODZKA 14-NOV-82 J
LAHEY W A CURBY EA MD GLASER 10-NOV-82 10-NOV-82 n
LITTON DR R SALTER C0 GLASER 10-NOV-82 16-NOY-B2 a
URIGINAL PAGE 19 .
a2 F POOR QuALITY .
[
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SRS A

* REPORT &

HICOH

24-HAR-B3  10:47 am

* AGENCY/
" COMPANY USERNANME

© /A COH K CARR

v

'PHONE

NACDAC DR § FURUKAWA

BANVILLE F L PUNDSACK

HBB-UTTO H BASSNER
MBB-OTTO O A VONBREITENS -

KEB=0TTO DR KLEINAU

KCI V 0 WRIGHT
HEAD bR C SPALDING
HERCK  J L HUCK

SET IND L § LORHAN
KET PROP A O SCHAEFER

HET PWDR K H ROLL

HETROMED J W KLUGE
J se
MITCHELL W K WHITE

WABIL  J ] WISE

KOHSANTO R T WAHONEY
HONSANTO DR T TOLBERT

HOTOROLA J F MITCHELL

HPE GARC DR J TREUMPER

HPI GARC REPFIN
HPI GARC DR TRUKPER

MP1 GARC KLECKER

MPI GARC DR HARRENDEL

X,

-~

- SORTED BY AGENCY, FIRST SCHED VISIT, HEMBER11

LOCATION/
oIy

 BURLIMGTON
KSC
DEWVER
MUNICH
HUNICH
ST HUNICH
| WASH I
513/222-6323 DAYTON
RAHWAY N3
201/542-5600 EATONTGNN, Nd
212/644-7693 WY, Y

609/452-7700 PRINCETON

SEACAUCUS N
213/996-8844 CHATSWORTH
713/323-5500 TEXAS

212/883-3133 Y, WY

81 LUUIQ
314/694/3925 ST LOUIS
SCHAUNB IL
HUNICH
HUNICH
KUNICH
HUKICH

HUNICH

N A NFG A B TROMERIDGE 202/626-3700 #ASH DT

ORIGINAL PAGE 19

OF POOR QUALITY

FICHEE JER IV NI MU VNP PR B JD UL S WO O,

grninnnn-CONTACT TEAH-smxxknxkax
" REG CD MEMBER-1

EA CO GLASER

- 80 LS OLCoTTY

NE WP GRODZKA

EU T HEKKING

EU 1 HEKKING

" EU 1 HEKKING

£A CO GLASER
AW HP GRODZKA

tA WP GRODZIKA

EA CO GRODZKA

ER CO GRODZKA

EA CO GRODZKA

EA CO GLASER
WE CO GLAGER
HW CO GRODZKA

EA NP GRODZKA

K& HF GRODZKA
Kid CO GRODZKA
¢ NP GRODZKA
EU T HEKKING
EU I HEKKING

EU 1 HEKKING

© EU 1 HEKKING

EU 1 VONDRAK
VONDRAK

"EA € GLASER

.

o

SPACE STATLON NEEDS, ATTRIBUTES & ARCHITECTUAL UFTIONS

MENBER-2

RUDIGER

v esgna sty

L P R NN

HEMBER-3

- 9-DEC-82

" §-DEC-62

EHRRR-YISITS-wakun
SCHED -~ ACTUAL

10-NOv-82 10-NOV-82

3-0CT-82 5-0UT-82

" 10-NOV-82

9-DEC-82 9-DEC-E2
9-DEC-82
16-HOV-B2
14-0CT-82 14-0CT-82
18-NOV-82
21-0CT-@
22-00T-82

19-0CT-82 19-00T-82
18-JAN-E3 1B8-JAN-B3

10~NOV-82
2b-JAN-83 26-JAN-B3
J0-NOV-82

18-NOV-82 10-NOV-82
12-JAN-E3 12~TAN-B3
14-NoV-g2
22-NOV-82 22-NOV-82
1§-Nov-g2
8-peC-82 @-peC-82
8-DEC-g2  8-DEC-82
8-DEC-82 @-DEC-BZ
8-DEC-82 &-DEL-BZ

8-DeC-82  g-DEC-B2:
21~JAN-83 21-TaN-83

10-NOV-82

9-DEC-82

N ¢ 252 it s vt gl 5o Th et

B U A S

Gl



.....

3

SORTED BY AGENCY, FIRST SCHED VISIT, MEMBER11

KEPORT &

24-HPR-B3  10:48 an
AGENCY/

CORPANY  USERNANE

N Y TIE A U ROSENTHAL

* NASH

* NAGA

 NASA

NASA

" NASA

NASA

NASA
NASA
NASA

KASA

HASA

NASH
NASH

NASA
NASA

NASA

NASA

KASA
NASA
NASA
NASA

¥ DUKE

W PHINNEY

L PARKER

DR D B SHITH
P SHITH

b ROUSCH

J ERICKSUN

LOCATION

PHONE CITY

NN

- 713/483-4464 JSC
713/483-3816 JSC
202/755-3872 HOTR

202/755-3886 HDRTR

" HDQTR
HDRTR

202/755-3752 HDRTR

DR W PIOTROWSKI 202/755-6038 HDHTR

DR T HALSTEAD
DR P RAMBAUT

H SANDER

C YosT

J WEBER

{0 SHISTAD

HDQTR-0554
HDQTR-055A

HDGTR-£554

202/735-3303 HDQTR

202/735-7430 HDQTR
HDQTR

DR E SCHHERLING 202/755-8373 HDGTR

BR J T LYNCH

DR-D ¥ BUTLER
DR G SOFFEN
B BISHOP

& NICOGOSSIAN

B CRAKER

J BREDT

HDGTR

202/735-8604 HIQTR

HDQTR-0554

HDRTR-0554
HDQTR-GS5S5A
HDQTR-0554

HDGTR-055A

e e gy TR Sy pae e

SPACE STATION NEEDS, ATTRIBUTES & ARCRITECTUAL OFTIONS

HH-CONTACT TEAN=-%%#%%%%%%

" REG CD HEMBER-1

EA CO CLASER

" 50 SA STRALGHT

50 SA STRAIGHT
EA  STRAIGHT

EA  STRAIGHT

- EA STRAIGHT

EA  STRAIGHT

EA SA STRAIGHT

STRAIGHT

STRAIGHT

EA SA STRAIGHT
€A LS OLLOTT
£A LS OLCOTT
EA LS OLCOTT

EA SA STRAIGHT

* GRODZKA

EA S STRAIGHT

EA G STRAIGHT
© STRALGHT

EA PS VONDRAK
EA PS VONDRAK

EA PS VONDRAK
VONDRAK

EA LS OLCOTT

EA LS OLCOTT
EA LS OLCOTT
EA LS 0LCOTT
EA LS GLTOTT

44

HEMBER-2

RUDIGER
RUDIGER

RUDIGER

RUDIGER

RUDIGER
RUDIGER
RUDIGER

RUBIGER

HEMBER-3

PAGE 9

%R 4H-UIST TS~ x%%
SCHED ACTUAL

10-NOV-B2

26-AUG-82 26-AUG-82
26~AlG-82 26-AUG-B2
26-AG-82
26-AUG-82
10-5eP-82 10-5EP-62
26-GEP-82 20-5EP-82
1-NOv-82  1-NOV-82
14-GEP-82 14-5EP-82
15-6EP-82 15-5EP-BE
13-5eP-82 13-GEP-82
15-8EP-82 13~SEP-82
15-8EP-82 15-5EP-82
14-DEC-82 14~DEC-B2
15-5eP-82 15-5EP-82
15-SEP-82 15-5EP-62

27-0CT-82 27-0CT-82

15-GEP-82 15-GEP-82
15-5EP-62 15-3EP-82

15-5EP-82 15-5EP-62
29-8EP-62 29-SEP-82

16-GEP~B2 16-SEP-B2

16-5EP-82 16~5EP-82
16-5EP-62 16-5EP-B2
16-5EP-B2 16~5EP-82

16-5EP-82 16-GEP-82

ORIGINAL PAGE (S
OF POOR QUALITY

4
L ~oesre |




REPIRT 6
24-HAR-B3  10:49 an
* AGENCY/
CUNPANY  USERNAME
" NASA B SHITH
HASA D DE VINCENGT
NASA R WHITTEN
- NASA A BEHREND
NASA H.-KREUGER
NASA J SHAW
NASA D NORTOM
NASA L WIGBELS
HASA J KOLTANBUCK
NASA E GOMERSALL
NASA DR P BUCHANAN
HASA ¥ XNDTT
" NASA G SHARP
NASA H P GIEROW
NASA £ DESANCTIS
NASA R HUNPHRIES
NASA DR G P NEWTON
NASA DR ¥ CARD
NASA C eLDRED
NASA DR F &LLARIC
NASA B DOVE
NASA R AGOK

SORTED BY AGENCY, FIRST SCHED VISIT, HEMBER1

s AN SASRTARDNAT

LOCATION

PHONE cITY

HDQTR-0STS

HDQTRS-0S5A  EA LS OLCOTT RUDIGER

1

ek nk-CONTACT TEAH-EHEXERRE
REG CD MEMBER-1

EA LS OLCOTT

HDQTRS-0SSA  EA LS OLCOTT

I8C

202/735-3970 HOQTR

202/753-3970 HIQTR

202/735-3890 HDATR
202/7553-36860 HOGTR

713/483-3611 JSC
ANES
KsC

KsC

KSC

MSFC
HSFC

HSFC

202/733/1265 HDQTR
804/827-3121 LMRC ¢
LA RC

804/827-3601 LA RC

LA RC

LA RC

S0 LS OLCOTY

EA M STRAIGHT

" " STRAIGHT
EA N STRAIGHT
EA  STRAIGHT

EA  STRAIGHT
" STRALGHT

S0 M STRATGHT
¥E LS OLCOTT
§0 LS OLEOTT

50 LS oLcoty
S0 LS RUDIGER

S0 LS dLeoTt

S0 L5 0LCoTT

80 LS oLCoTt

EA PS VONDRAK
ER T FORSBERG
EA N FORSBERG

EA H FORSEERG
FORSBERG

EA i FORSBERG

EA M FORSBERG
FORSBERG

45

SR PRI VIVIL VIR LV PR WONT WL VAT TR IO e VP .

SPACE =TATION NEEDS, ATTRIBUTES & ARCHITECTUAL OPTIONS

HEMBER-2

 RUDIGER

RUDIGER

RUDIGER

NUDIGER

RUDIGER

RUDIGER

RUDIGER

RUDIGER

STEGHAN
STEGHAN

STEGHAN
STEGHAN

STEGHAN

STEGHAN
STEGHAN

R
B i e L R o e D I

PAGE 10

RRRA-VISTTS-Renann
SCHED ACTUAL

16-SEP-€2 16-SEP-62

16-5EP-82 16-5EP-82

16-8EP-82 16-5EP-B2

' 1b-SEP-82 16-5EP-82

16-8EP-62 16-5EP~-B2

- 1-NOV-82  1-NOv-82

16-SEP-82 17-5EP-82
16-SEP-B2 16-SEP-62

16-8EF-B2 16-5EP-82
15-0CT-82 15-007-82

21-GEP-82 21-5EP-82
24-GEP-82 24-5EP-82
28-SeF-82  5-0CT-82

28-5EP-82  5-0CT-82
28-Gep-g2

29-5eP-82  6-0CT-82

29-SEP-82  6-0CT-82

29-GEP-82 6-0CT-B2

29-GEP-82 29-SEF-82

30-5ep-82 30-5eP-82

Si-5eF-82 30-SEP-B2

3y-gep-g2 30-SEP-82
B-HAR-B3 B-HAR-83

30-5EP-82 30-SEP-82

36-5eF-82 30-SEP-82
B-HAR-B3  B-MAR-E3

ORIGINAL PAGE g
OF POOR QUALITY



'

)

LAt

I

REPOKT 6
24-HAR-83 10:50 an
+ AGENCY/
© CORPANY USERNANE
WASA L DIETLEIN
“ NASA DR S POOL
* NASA P JOHNSON
NASA € LEACH HUNTOON
NASA B BUSH
NASA S NACHTHEY
NASA H GRANGER
NASA N GUY
NASA F SAMUNSKI
NASA DK J SHARF
MASA K SOUZA
NASA DR 1 LONG
NASA J STONESIFER
NASA DR J HILCHEY
NASA C RAY
NASA L POWELL
NASA J NASON
NASA J HORICK
NASA D MAYO
NASA B MARSHALL
NASA B NIXGN
NASA B HUBER

Be feTe Ll L e . e

-~

PHONE

713/483-5365 J

. SORTED BY AGENCY, FIRST SCHED VISIT, MEMBER11

LOCATION/

CITy

I5C
IsC

J5C

I
ISt

JsC
JsC
i
ANMES

KSC

IsC

HSFC
NSFC

HSFC

IS0
J5C
J5C
HSFC
NSFC

H5°C

SPACE STATION MEEDS, ATTRIBUTES & ARCHITECTUAL OFTIONS

HHEREARRX-CUNTACT TEAN-sntx%%% %X

REG CD MENEER-1
MW LS OLCOTT
W LS OLCOTT
W LS OLCOTT
MW LS OLCOTT
N LS OLCOTT
N LS OLCOTT
50 LS 0LCOTT
STRALGHT
STRAIGHT
NN LS GLCOTT

MW LS OLCOTT
WE LS 0LCOTT

WE LS OLCOTT
S0 LS oLCoTT

S0 LS DONNENWD

* 60 LS oLcotT

50 LS oLeom

50 LS oLCOTY
HEKKING

80 LS OLeoTT
S0 LS OLLOTT

S0 LS OLCOTT

S0 HEKKING

S0 HEKKING

S0 HEKKING
"3

" HEMBER-2

HEMBER-3
RUDIGER
RUDIGER
RUDIGER
RUDIGER
RUDIGER

RUDIGER

RUDIGER

RUDIGER

RUDIGER

RUDIGER

RUDIGER

RUDIGER

RUDIGER
RUDIGER

RUDIGER

KUDIGER
RUDIGER

RUDIGER

FAGE 11

£RAAA-YISITS-nnnnn
SCHED ACTUAL

30-SEP-82 7~-0CT-B2
30-Gep-g2 7-0CT-82
30-6ep-82  7-0CT-82
30-StP-82 7-0CT-82
30-ep-62 8-0CT-82

30-5ep-82  7-007-82
30-GeP-82 7-0CT-82

{-NOV-82  1-w0V-82
29-DEC-82 29-DEC-82

1-0CT-82 8-0C7-82
1-0C7-62 &-0C7-82
4-0CT-B2 S5-0CT-B2

4-GCT-82  1-NOV-82
§-0CT-82 5-0CT-B2

6-0CT-82 6-0CT-62

6-0C7-82 6-OCT-82
&-0C7-82 6-0CT-82

&-GCT-82  6-OCT-82
a2-gCT-82 22-00T-82

7-00%-82  7-00T-82
7-0CT-82  7-0CT-82
g-0CT-82 8-0CT-82
21-0CT-82 21-007-62
21-0CT-82 21-0CT-82

21-0CT-82 21-00T-82

ORIGINAL PAGE IS
OF POOR QUALITY




- [ Pl e e e e L N i R i) AN s

S b epaRT 4 SPACE STATION NEEDS, ATTRIBUTES & ARCHLTECIUAL UFTIONS C P 12

E

 24-HAR-83

18:51 an

® T SORTED BY AGENCY, FIRST SCHED VISIT, MEMBER11

* AGENCY/ LOCATION/ Enenkn-CONTACT TEAH-maxmwnik  oxnun-YISTTS-mexnunx
- COMPANY  USERNAHE PHONE CITY REG CD MENBER-1 ~ MEWBER-2  HEMBER-3  SCHED  ACTUAL
_‘; 'NASA P CULBERTSON HDQTR EA  HEKKING 21-0CT-82 21-0CT-82
3 § NASA  © DE SANTIS HSFC S0 HEKKING 2-0CT-62 22-0CT-82
NASA * R JOOSTEN 713/43-4763 J5C 0 54 STRALGHT 25-0CT-82 25-0CT-62
’ -3 NASA R HILL 713/483-4763 J5C §0 5A STRALGHT 25-0CT-82 27-0CT-62
"y . NASA K DEHEL 713/483-3611 150 S0 §A STRAIGHT 27-0CT-62 25-0CT-82
| NSA W HFFSTEILER  13/4G3-447 JSC 50 54 STRAIGHT 30-0CT-62 30-0CT-82
“ WASA DR R JOMNSON  415/965-5117 ARES WE LS 0LCOTT  RUDIGER 1-NOU-82  1-NOV-82
| - WP GRODZKA RUDIGER 24-JAN-63 26-JAN-B3
p ) MP GRODZKA 28-JN-83 28-JAN-83
; NASA R ARNO PHES WE LS OLCOTT RUDIGER 1-NOU-82  1-NOV-62
| MGA B BERRY AHES WE LS OLCOTT  RUDIGER 1-NOU-82  1-NGV-62
< st W seLER AHES - MELS OLCOTT  RUDIGER 1-NOU-62  1-NOV-82
| owse b TN AHES WE LS OLCOTT  RUDIGER 1-NOV-82  1-NOV-B2
‘§ HASA DR D HORRISON I8t S0 HP GRODZKA 1-DEC-82  {-DEC-82
Cowsh R RIS PARIS EU T HEKKING 4~DEC-82  6-DEC-82
e TR — WASH DC EA  FORSBERG 14-DEC-B2 14-DEC-82
(.. NASA B QUONG 202/755-3524 HDGTR EA  FORSBERG 14-DEC-62 31-JAN-83
I NASA DR JW FREEHAN GSFC EA 84 VONDRAK 21-JAN-E3 21-JA-83
| MASA T MOORE HDATR EA M FORSEERG  HUNTER 16-FEB-83 16-FEB-83
‘"i . WASA,  ROARLISLE  202/755-2413 HDGTR EA  FORSBERG  HUNTER 17-FEB-63 17-FEB-83
\‘ﬁ NASA T BEKEY 202/755-2344 HOAR EA  FORSBERG  HUNTER 17-FEB-B3 17-FEB-63
4 MASh R FREITAG 202/755/2333 HIATR EA  FORSBERG  HUNTER 17-FEB-83 17-FEB-83
. NASA T HODGE 202/735-233% HDATR EA  FORSBERG ~ HUNTER  FISHER  18-FEE-83 1B-FEB-83
l TONASA I MULLINS HDGTRS EA M FORSBERG  STEGHAN  HAYES 9-HAR-B3  9-HAR-83
T oM BRUSS HDATRS EA  FORSBERG  STEGHAW 9-HAR-B3  9-HAR-B3
“j NASA N NOLAW HDGTRS EA  FORSBERG  STEGHAN 9-HAR-83  9-HAR-E3
e ORIGINAL PAGE i3
Q ar OF POCR QuaLITy
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REPORT & SPACE STATION MEEDS, ATTRLBUTES & ARCHITECTUAL OPTIONS.

24-HAR-83  10:32 an

SORTED BY AGENCY, FIRST SCHED VISIT, HEMBEK11

© AGENCY/

CONPANY USERNAME PHONE

NASA S GORLAND

" NAGA Rk THOKAS

" NASA I MEYERS

NASA C FAYHAN
NASA J CULLINS
NASA ] MALLOYs
NASA H SCHWARTZ
HASA J HELLER
NATL SEH C E»SPGRK
NBB-OTTO DR HUSHAN
NBC R MULHOLLAND
HCR DRrT TANG
NE BED F G STOUT

NIWR D DE HOOP

NO TELEC E D FITZGERALD
NORTUN E QORSUCH
NORTON D R MELVILLE
NSC COL & RYE

OMB J STRUTHERS
ONERA 6 FGUPRY

ONERA  COUPRY

- ONERA  DURDAIN

OPIN RES I MILLER
OWENS-CO W W BOESCHENSTE
OWENS-IL W F SPENGLER

PA LAUNC & HUDSON

LOCATION
cIry

LERC

LERC

~ "LERC

LERC
LERC
LERC
LERC

LERC

SANTA CLARA
HUNICH
NY,NY

313/445-3000 DAYTON

DELFT

NASHVILLE

WORCESTER
WASH IO
WASH DO
PA?IS
PARIS

PARIS

TOLEDY

TOLEDD

L]
KN
W
L]
LU
Hu
W

W

EepeRRnE-CONTACT TEAR- ¥ ¥aa%ER
REG CD MEMBER-1

T D SHITH
T D SHITH
T D SKITH
T D SKITH
T D SKITH
T D SHITH
T D SHITH

T D SHITH

WE MP GRODZKA
Et 1 HEKKING
EA CU BLASER
MW HP GRODZKA
tA HD GLASER

EY I HEKKING

EA CU GLASER

€ CO GLASER
EA HP GRODZKA
EA M FORSHERG
EA  FORSHERG
EU 1 FORSBERG
EU 1 HEKKING
€ T HEKKING
€0 GLASER
4 P GRODZKA

HW WP GRODZKa

C0 FORSHERS

\

48

PAGE 13

#ark-UISITS-saamnx
SCHED ACTUAL

17-HAR-B3 17-HAR-B3
17-HAR-83 17-HAR-B3
17-HAR-83 17-HAR-83
17-HAR-83 17-HAR-83
17-HAR-83 17-HAR-B3
17-HAR-83
17-HAR-B3 17-MAR-63
17-HAR-83 17-HAR-B3
1i-NOV-62 |
9-DEC-82 9-DEC-862
10-NOV-82
14-0C7-82 14-0CT-82
10-NGV-82 10-NGV-82

17-peC-g2 17-DeC-g2

10-NOV-82
16-HOV-82 1U-NOv-82
1i-NOV-82

15-DEC-82 15-DEC-82

 14-DEC-BR

13-6eP-82 15-5EP-82
7-DEC-82  7-DEC-82
7-DEC-82  7-DEC-B2
26-JAN-B3 26-JAN-83
10-NOV-B2

11-NOV-82

26~JAN-B3 26-JAN-B3

ORIGINAL PAGE (S
OF POOR QUALITY
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"w b TREPORT b
- 24-HAR-83  10:53. am
* SORTED BY AGENCY, FIRST

* AGENCY/ LOCATION/ Booo-CONTACT TEAN-%tttkxsxs  Kanek-YISITS~xxxnk
. " COMPANY USERNANE PHONE CITY REG CD HEMBER-1  MEMBER-2  MEMBER-3  SCHED ACTUAL

4 PENNZOIL T ﬂEﬂEYER 713/236-7524 HOUSTON 50 KP GRODZKA | 28-0CT-82 28-0CT-82
| 3 PFIZER G D LAUBACH NY,NY EA NP GRODZKA 19-NOV-82
PHAR NFG G SCHWARTZ 212/838-3720 NY,NY EA CO GRODZKA 21-0CT-82

= ggﬁN'GRP E QRIGSBY ‘ ; CO GLASER 26-JAN-B3 26~JAN-83
s i POLAROID W q HCCUNE IR CQHBRIDGE EA NP GRODZKA 14-NOV-82
i ‘PPG IWD -J E BURRELL PITTSBURGH  EA HPAGRODZKA 1~NOV-8
Q“‘g * PR CHINA CHUNG WU WASH EA 5 STRAIGHT 4-0CT-82

(ﬁ;g' RAYCHER B HQKINLEY HENLO PARK  WE CO GRODZIKA 2b-JAN-83 26-TAN-B3

’j RAYCHEN DR TC CHENG

B Y

< e Bl it Mt tantd WAewran o e

SPACE STATION NEEDS, ATTRIBUTES & ARCHITECTUAL OPTIONS

SLHED VISIT, MEMBER1M

415/361-4019 HENLD PARK

WE HF GRODZKA

PAGE 14

28-JAN-83 28-JAN-83

. RCA T F BRADSHANW NT,NY EA MP BRODZKA 1i-Nov-82
(t;? REVERE W F CGLLINS NY,NY EA HP GRODZKA 14-NOV-82
ﬂ_ REYNOLDS J £ BLOOMQUIST RICHHOND €A NP GRODZKA 18-NOV-82
i‘~“ " PITISBURGH  E CU GLASER 10-NOV-82 10-NOV-82

ROCKWELL E G COLE

ROCKWELL E ASH

213/647-3571 EL SEGUNDO

WE CO FORSBERG

26-JAN-B3 26-JAN-63

5AI P VALK CO GLASER 26-JAN-83 26-JAN-83
Q,j? SCHERING R P LUCTAND KENILWORTH N EA WP CRODZKA 16-NOV-
S F I GAUDE CO GLASER 26-JAN-B3 26-JAN-E3
ST: SC1 ATL 5 TOPGL ATLANTA S0 CO GLASER 10-NOV-82

SEARLE DR A KLINMSTRA
SHELL K L MAl

N
SKITH/CL B WENDT

S0 AFRIC C HIDE

312/982-7867 SKOKIE
HOUSTON
PHILADELFHIA

202/232-4400 WASH

W HP GRODZKA
S0 WP GRODZKA
EA HF GRODZKA

EA SA STRAIGHT

19-0C7-82 19-007-82

18-N0V-82
18-NOV-82

4-0CT-82 26-00T-82

L&.P

I STRAIGHT 7-DEC-82 7-DEC-82
S S0 IND 5L NELSON MW CO GLASER 26-JAN-B3 26-JAN-83 5
("‘ 5PA TRAN K P HEISS €0 GLASER 10-NOV-82 1§-Nov-82
i SPAR B TAYLOR ONTARTD W 1 BENE FISHER WALLER 6-DEC-82 4-DEC-B2

b

e
FR—— Mww:wr:utzr‘)



" AGENCY/

REPORT 6

24-HAR-63  10:53 an
SORTED BY AGENCY, FIRST
CONPANY  USERNAME
SRI J WILHELH
STD OIL K M HORROW
STOR TEC J A RODRIQUEZ
SNEDEN  J STARFELT
SUEDEN L ERICSON .

t
SYNTEX  C NAHLER

SYS DEV R SALKELD
SYSVRES N E DIRKES
TAHCD L R TOLLENOR
TANDY P R NORTH
TELEDYM R ﬁDBLITT
TEFIAC DK CH HO
TERRA MA D WALKLET
TEXAS IN J ftBUCY

13! A HAMKERSCHLAB

TRANE R 7 CarPBELL
TRAVENDL DR J THONAS
U TEXAS DR J FABRICANT

ucsp IR J CARROLL

UNION CA W ¥ ANDERSON
UNIV OIL DX WARY GOOD
UPJOHN W W HUBBARD,JR
US STEEL W R ROESCH

LT CAPT © YUKNLS

SPACE STATIUN NEEDS, ATTRIBUTES & ARCHLTELTUAL OFTIONS

SCHED VISIT, MEMBERT1

LOCATION/

PHONE eIy -

MENLD PARK

CHICAGO
303/673-3131 LOUISVILLE,
202/298-3500 WASH

WASH

PALO ALTD

213/433-5153 TOPANGA CYD

513/426-6050 DAYTON

213/268-4111 NONT PARK, C

B17/394-3700 FT WIRTH

301/881-2090 RUCKVILLE WD

317/494-6300 W. LAFAY IN

A15/964-6900 MT VIEW, CA
DALLAS.
DELFT

LACROSSE WI
CHICAGD
GALVESTON

SAN DIEGD

NY Y
312/391-3331 DES PLAINS 1

NEW BRUNS, W

PITTSBURGH

202/697-5375 PENTAGUN

$-CONTACT TEAM-#xsxxaix
NEMBER-3  SCHED  ACTUAL

REG CD MEMBER-1  MEMBER-2
WE CO GLASER

N MP GRODZKA

¥ CO GRODZKA

EA SA STRAIGHT

WA SA STRAIGHT
STRATGHT

WE CO GLASER

WE CO GLASER
Hd WP GRODIKA
WE CO GRODZKA
HW CO GRODZKA
EA CO GRODZKA
Hd NP GRODZKA
WE CO FORSBERG
50 HP GRODZKA

EU 1 HEKKING

HW CO GLASER
#¥ CO GRODZKA
S0 LS oLCoTT RUDIGER

We T FORSBERG
D SHITH

FORSBERG
EA HP GRODZKA
KW CO GRODZKA
Ef WP GRODZKR
EA HF GRODZKA

EA N FORSBERG  STEGHAN

FORSBERG

50

FAGE 1§

HRN-YISITS-Mhuaex

26-JAN-63 26-JAN-83
19~NOV-82

28-0CT-82

4-0CT-82 13-00T-82

13-0CT-82 13-0CT-82
7-DeC-82 7-DEC-82

26-JAN-83 26-JAN~-83
2b~JAN-BI 26-JAN-B3
12-0CT-82 12-0CT-82
29-00T-82
29-NOV-82
'26-JAN-83 26-JAN-83
20-0CT-82 20-007-82
26-JaN-83 26-JAN-63
14-NOV-a2

17-peC-82 17-DEC-82

10-NOv-82
24-NDY-B2 24-NDV-B2
g-0CT-B2  B~0CT-82

28-FEB-B3 2B-FEB-83
21~HAR-83 21-HAR-B3

18-N0V-82
23-H0v-82 23-Nov-t2
18-N0v-g2
19-NGV-82

16-5EF-B2 16-GEP-82
26-0CT-82 26-0CT-82

ORIGINAL PAGE &
OF POOR QUALITY

ety
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REPORT 6 -~ SPACE STATION NEEDS, ATIRIBUTES & ARCHITECTUAL OPTIONS PAGE 16
24-HAR-B3  10:3b am ) -
SORTED BY AGENCY, FIRST SCHED VISIT, HEMBER11 -

#000nx-CONTACT TEAN-#xxxxxxi

51

LOCATIONS #1AAE-VISTTS~kuARRR
" COMPANY  USERNANE PHONE eIy REG CD MEMBER-1  MEMBER-2  MEMBER-3  SCHED ACTUAL
s COL R A SCHON  703/274-8342 ALEXANDRIA  EA M FORSBERG  STEGMAN HUNTER 17-8EP-82 17-5EP-82
“USh ¥ T HORAN 703/274-8342 ALEXANDRIA  EA M FORSBERG  STEGHAN HUNTER 17-SeP-B2 17-SEP-62
" USA HAJ G BREWER  ~ 202/693-3509 PENTAGON EA N FOKSDBERG  STEGHAN 17-5EP-82 17-5EP-82
US4 LC H ﬁ_ TUITLE PENTAGON EA N FORSBERG  STEGHAN _ 17-5EP-62 _17-SEP~82
1iSA J VAN SANT FT HONROE EA M FORSEERG  STEGNAN 30~-8Ep-82 1-0CT-82
UsA P O'KEEFE B04/727-3441 FT KONROE EA M FOKSBERG  STEGHAN 1-0C7T-82 1-0C7-82
USA HAJ J GRUBBS  202/697-6526 PENTAGON EA ¥ STEGKAN P. SHITH 26-0CT-82 26-0CT-82
Ush LCOL A LEWIS  202/694-8562 PENTAGON EA W STEGHAN P. GMITH. 26~-00T-82 26-0CT-82
154 COL RJ BROWNE PETERSON AFB MW M FORSBERG  P.SMITH HUNTER 10-MAR-B3 10-HAR-83
USAF LC R KUSSELL LOS ANGELES WE M FORSBERG
USAF MAJ H SPENCE PENTAGON EA M FORSBERG
USAF K MURPHY ANDREWS AF®  EA M FORSBERG .
ORIGINAL PAGE [ i
USHF LC W WALKER 213/643-2312 LOS ANGELES NE N FORSBERG OF POOR QUALITY
USAF MG R BOVERIE WASH DC EA M FORSBERG
USAF HAJ E SUNNBERG 213/416-7825 LOS ANGELES WE M FURSEERG
USAF LC0L !: CHESNEY PENTAGON tEA M FORSBERG
USAF LCOL K PEYTON ONDRENS AFB  EA W FORSBERG
USAF COL T MORKHAN PETERSON AFB WE M FORSEERG
USAF CO D RICHARDSON LUS ANGELES WE LS OLCOTT
USAF LCOL J B GROSS 202/695-7193 PENTAGON EA M FORSBERG  STEGHAN HUNTER 13-SEp-g2 13-5EP-82
) FORSBERG P, SHITH 15-0CT-82 15-(CT-82
FORSBERG 15-DEC~B2 15-DEC-82
USAF COL J P FOSTER 202/697-6827 PENTAGON EA M FORSBERG  STEGHAN 16~-8EP-B2 16-9EP-82
: FORSBERG P, SHITH 14-0CT-82 14-0GCT-82
FORSBERG ~ STEGHMAN P, SMITH  26-0CT-82 26-0CT-82
USHF MAJ T W SHORE  202/697-6827 WASH DC EA M FORSBERG  STEGhAN 16-5EF-82 16-5EP-82
FORSBERG  STEGMAN P.SHITH 14-007-82 14-0CT-B2
FORSBERE 14-DEC-82 14-DEC-82
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ORIGINAL PAGE IS
OF POOR QUALITY

£,
REPORT & . SPACE STATION NEEDS, ATTRIBUTES & ARCHITECTUAL UrTIONS PaGE 17 T
24-HAR-B3  10:58 am b
SORTED BY AGENCY, FIRST SCHED VISIT, MEMBER11
AGENCY/ | LOCAT 10/ #n ik nn-CONTACT TEAM-w¥sxsins  B¥xuk-YIS1TG-2kxa54 ] ‘;
COMPANY -~ USERNANE CITY REG CD MEMBER~{  HEMBER-2  MEMBER-3  SCHED ACTUAL 5
USAF - MAJ R ZWIRNBAUM LOS ANGELES WE M FOKSBERG 23-Sep-g2 8-GCT-82 “’
: : i
* USAF HAJ L GAROZZO PETERSON AFB MW M FORSBERG  STEGHAN 27-5EpP-B2 27-SEP-82 ‘
: FORSBERG P, SHITH  HUNTER 10-HAR-83 15-HAR-B3 -
USAF BAJ H RAINEY  402/294-5157 OFFUTT AFB MW W FORSBERG  STEGMAN 28-5EP-82 28-5EP-B2 &
' STEGHAN P.» SHITH  HUNTER 29-0CT-82 29-0CT-82 -
USAF LC J E ANGELL  202/697-0649 PENTAGON EA M FORSBERG  STEGHAN 29-SEP-82 29-5EP-B2 @
FORSBERG ~ STEGMAN 27-0CT-82 27-0CT1-82
FORSBERG  HUNTER 17-NOV-B2 17-NOV-82 -
FORSBERG  HUNGER 18-FEB-83 18-FEE-B83 «
[+
UsaF MAJ C. SCHADE WASH IC EA M FORSBERG 29-SEP-82 29~-SEP-B2 -
FORSBERG 15-DEC-B2 15-DEC-B2 }
FORSBERG  HUNTER 18-FEB-83 18-FEB-B3
FORSBERG  HUNTER STEGHAN 9-MAR-B3 ¥-HAR-B3
USAF LC T SHERMAN  B04/764-9990 LANGLEY AFB EA N FORSBERG  STEGHAN 30-5EP-82 20~-5EP-82 }’ {;
USAF GEN ORD SAN ANTON S0 LS LS OLCOTT  RUDIGER 1-00T-82 2-FEB-83 “
t
USAF C ALEXANDER SAN ANTONIO S0 LS RUDIGER 1-0C7-8 v
USAF HAJ 5 ROSEN LOS ANGELES WE M FORSBERG  P. SHITH  WOHL 7-0C1-82 7-0ET-82 v
U5AF COL F WISELY LOS ANGELES WE N FORSBERG P, SHITH  FISHER 8-0CT-82 &-0C7-82 °
UsSAF BR € COOK 202/695-2317 PENTAGON EA M FORSBERG  STEGMAN 16-0CT-82 16-00T-82 "L
FORSBERG  STEGHAN P. GHITH  26-0CT-B2 26-0CT-82 = -
FORSBERG 14-DEC-82 14-DEC-82 v
FORSBERE  HUNTER 18-FEB-83 18-FEB-83 T
USAF MAJ D NEWBERN  301/981-3267 ANDREMS AFB EA M FOKSBERG  STEGHAN P. GNITH  26-0CT-82 26-0CT-B2
USAF LC V NEBB ANDREWS AFB EA M FORSBERE  STEGHAN P. SHITH  26-0CT-B2 26-0C7-B2
USAF CAPT § PERENIX 213/643~2440 LOS ANGELES WE N D. SMITH 27-00T-82 27-0CT-82 -
USAF MAJ B LUNA 202/637-5890 PENTABON EA M FORSBERG  HUNTER 27-0CT-82 27-0CT-82 q'i;
USar fOL T HEIMACH  202/693~0547 PENTAGON EA KM P. SHITH  HUNTER 27-007-82 27-007-82 >
“USAF COL J HEILMAN - A02/294-5157 UFFUT AFB W LS STEGHAN P, GHITH  HUNTER 29-0CT-82 2y-0CT-82 .k
{ISAF B5 R EAGLET ANDREWS AFB  EA M FORSBERG 18-NQV-82 1B-NOV-82 M
‘ i
USAF COL & CuDD OFFUTT AFB MW M FURSBERG  STEGMAN HUNTER B-DEC-82
"'Q.
USAF COL £ ROBERT OFFUTT AFE  hW M FORSBERG  STEGHAN HUNTER §-DEC-82 ;}E
o
USAF COL R NANNING W M FORSBERG  STEGHAN HUNTER g-DEC-82
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SORTED BY AGENCY, FIRST SCHED VISIT, HENBEK11

* REPORT &
24-tAR-E3  10:39 am

* AGERCY/
COMPANY USERNAME
USAF  LC A HANKS

"USAF © LC W RASHUSSON

" USAF COL R SAMAY
USAF LC A GRAHAN
USAF DK B WELCH
USAF ~ ~COL D CARTER
USAF  COL D BEATTY
USAF  COL J woLCoTT
USAF  LC B HARVEY
USAF DR W HATOUSH
UsaF  LC L wHITE
USAF  LC A SULKIN
USAF LC R VERCRUYSE
USAF  COL E ROSS
USAF  COL J REILMAN
USAL  LC v wEBB
USCG  CAPT W HYDE
USDA R HATCH
USDA/FAS J MURFHY
USFS P WEBEK
USF8 R ALLISON
s A L KOLLMORGEN
UsN
LS COK b HONHART
USN

LOCATION
CITy

FHONE
GFFUTT AFB
GFFUTT AFB
OFFUTT AFB
OFFUTT AFB
SAN ANTON
SAN ARTON
SAN ANTON
SAN ANTON
SAN ANTON
PETERSON AFB
PETERSON AFB
PETERSON AFB

PETERSON AFE

- PETERSON AFB

PETERSON AFB

LOS ANGELES

WASH
713/483-4017 HOUSTON
2U2/447-5404 WASH
713/483-2081 HOUSTON
202/233-2137 RESTON

NASH OO
202/692-2182 WASH IT

202/234-4562 WASH DC

CAPT W B PEIRCE 202/697-5342 PENTAGON

e

SPACE STATIUN MEkDS, ATTRIBUTES & ARCHITEEIUAL OPTIONS

ExRna%k-CONTACT TEAM-#eR%ER%R

REG CD MEMBER-1
W M FORSBERG
K& N FORSBERG
Hd N FORSBERG
MW K STEGHAN
S0 LS DLEOTT
SO LS oLcoTT
S0 LS ouLeoTt
50 LS GLCOTT
50 LS OLCoTT
W N FORSBERG
MW M FORSBERG
¥4 ¥ FORSBERG
MW ¥ FURSBERG
#W N FORSBERG
HW M FORSBERG
Wt M FORSBERD
g N STRAIGHT
60 5A STRALGHT
EA 5A STRALGHT
§C S5A STRAIGHT
EA 54 STRAIGHT
EA M FORSBERG
EA M FD?SBERG
EA N FORSBEKG
FORSBERG
FORSBERG

€A M FORSBERG
FURSBERG

AT

FORSHERG

53

HEMBER-2
STEGHAN
STEGHAN
STEGHAN
STEuMA
RUDIGER
RUDIGER
KUDIGER
RUDIGER
RUDIGER
P .SHITH
P.SNITH'
P.SHITH
F.GHITH
P SHITH
F SKITH

P. SHITH

STEGHAN -

STEGHAN
P SMITH
STEGMAN

STEGHAN
F. GHITH

HEWBER-3
HUNTER
HUNTER
HUNTER

HUNTER

HUNTER
HURTER
HUNTER
HUNTER
HUNTER

HUNTER

HUNTER
HUNTER

F. SHITH

PAGE 1B

HE-U TSI TG =khain
SCHED ACTUAL

8-DEC-82
B-DEC-82
8-DEC-82
B-DEC-82
2-FEB-B3 2-FEB-83
2-FEB-63 2-FEB-83
2-FEB-83 2-FEE-53
2-FEB-63 E-FEB-83
2-FEB-B3 2-FEB-63
10-HAR-83 10-MAR-E3
10-HAR-83 10-HAR-83
16-HAR-G3 10-HAR-63
10-HAR-83 10-HAR~83
10-HAR-63 10-KAR-B3
10-HAR-83 10-HAR-E3

8-0C7-82 8-0L7-ge

13-0CT-82 15-007-82

6-0CT-82 6-0LT-82

ORIGINAL PAGE ¥
OF POOR QUALITY

13-8EP-82 13-GEP-B2
13-5EP-82 {3-5EP-8
14-3CT= 82 14-0C7-8:
27-4CT-g2 27-007-8

[V I SV g W)

17-SEr-82 17-8epP-82
15-0C7-82 13-00T-82
14-DEC-82 14-DEC-B2
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24-HAR-83
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SPACE STATION MEEDS, ATTRIBUTES & ARCHITECTUAL OPTIONS

SORTED BY AGENCY, FIRST SCHED VISIT, MENBER11

* AGENCY/
* CONPANY USERNANE

|

. RADH W RAMSEY
U

USN DR R STEVENSON
™

USN  CIR J JEWSEN
USN  RADN J HOONEY

Ush

USN 6. JOINER
USN

USN RADK J BUTTS
USN CAPT P EDSEN
CAPT AE HOWE

USN CDR § WADE

USRA
Ut DR K HERMANN
uic H I GRAY

VARIAN T D SEGE
VOUGHT DR FW FENTER
WANG LAB R CRUSIUS

WARNER-L J D WILLIANS

WESTING D D DANFORTH

BHITTAK 7 KLEIMAN
KEROX D T KEARNS

YARWAY

PHONE

T B PALMER III

LOCATION
oy

WASH DC

CHDR D DIAZ ~ 202/697-8342 PENTAGON

SAK DIEGO

COR B HGLLINGER 202/697-2187

202/697-0382 PENTAGON
202/234-4318 WASH DC
202/6796-4202 ARLINGTON,VA

DR, W DIETRICH 202/692-2182 WASH DU

WASH X

wASH DC

PETERSON AFE
PETERSON AFB

DR ¥ D CUNMINGS 202/347-2609 CULUWBIA,HD

HARTFORD
HARTFORD
PALO ALTOD
214/266-2166 DALLAS
617/439-5080 LOWELL #A
HOR PLAINS
PITTSBURGH
213/475-9411 LOS ANGELES

STAMFORD

.t

N TRy e

neanr=CONTACT TEAN-sxxrXaxix

REG CD MEMBER-1  HEMBER-2  NEMBER-3
EA W FORSBERE  STEGHAN
EA i FORSBERG  STEGHAN
* FORSBERG P, SHITH
FORSBERE
~ FORSBERG  HUNTER
WE W FORGEERG  STEGHAN P, SHITH
FORSBERG ~ STEGMAN
EAR M FORSEERS  GTEGHAN
- STEGHAN
ER M FOKSEERG P, SHITH
Eh  FORSBERG  STEGHAN P. GHITH
EA H STEGHAN P. SHITH
EA M FOKRSBERG  STEGMAN HUNTER
FORSEERE  P.GHITH
Ed N FORSBERG
EA K FORSBERG
MW K FORSBERG  P,SHITH HUNTER
MW # FOKSBERG  P.SMITH HUNTER

EA PS5 VONDRAK
£a CO GLASER

EA HF GRUDZKﬁ
WE NP GRODZKA
SO WP GRODZKA

£A CO GRUDZKA

EA HP GRODZKA

EA HP GRODZKA
WE CD GRODZKA

EA MP GRODZKA

BLUE BELL PA EA CO GLASER

¥k END REP S5RU6 # USERID=41 % PRUJ=S5 * FILE=G5RUG #¥x

54

r

B T T L

PAGE 19

XHNR-VIST TSRk
SCHED ACTUAL

17-GEP-B2 17-SEP-82
17-8eP-82 17-SEP-82
15-0CT-82 15-0C7-82
14-DEC-B2 14-DEC-B2
17-FEB-83 17-FEB-B3

23~5EP-B2 23-5EP-82
22-5eP-82 22-SEP-82

&9-5er-82 29-5epP-62
28-0CT-82 28-0C7-82

24-00T-82 26-00T-82
27-001-82 27-0CT-82
27-0CT-82 27-0CT-82

16-NOV-B2 13-5EP-82
16-NOU-82 16-NOV-82

17-NOV-&2

17-N0Y-82

10-MAR-B3 10-#aR-83

10-HAR-E3 10-HAR-E3

27-SEP-g2 29-5EF-82
10-NOV-B2 10-nOV-82
18-NOV-82

18-NOV-82

25-00T-82 25-0CT-82
9-NDV-62

10-NOV-H2

18~-NGV-82

29-007-82

1-NOV-82

10-Niv-82

ORIGINAL PAGE (8
OF POOR QUALITY
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DATA BASE

FJH/009
-1

The primary sources of specific user needs were NASA Tists of planned
missions. This data base was used because it is a prioritized identification

of scientific missions for the next two decades.

The only serious limitation

to the candidate mission list is that it is now constrained by
Shuttle/Spacelab capabilities. Therefore, the candidate mission 1ist was
supplemented with advanced concepts that have requirements that exceed Space

Shuttle capability.

The user requirements for 245 science and applications missions were entered
into the ARTS (Automated Requirements Traceability System) data system at
Lockheed. Characteristic user needs are described in the printout.

The ARTS data base consists of 245 space missions taken primarily from NASA
documents (e.g. OAST/NASA Space Systems Technology Model, NASW-2937, NASA

Headquarters, September 1981; Science and Applications Space Platform:

Payload accomodations study, SP82-MSFC-2583, NASA/Marshall Space Flight

Center, March, 1982).

Minety of the space missions used to get potential Space Station users to
elaborate on their needs and requirements are included. It was not the intent
of this contract to estimate or fill in missing mission data. Thus many of
the missions are not totally complete in their detailed requirements.

A brief description of ARTS is included, followed by an alphabetical 1isting
of the missions. The missions are ordered by their ID number.

ARTS OBJECTIVES AND CONFIGURATION

ARTS is a bookeeping program that operates on a data base consisting of the
requirements for a target system and attributes related to each requirement.

It was the ARTS program that was used to compile the space station data base.

The major function of ARTS is to provide rapid and accurate traceability,
upward and downward, in a requirements hierarchy or tree.

ARTS 1is hosted of LMSC on the UNIVAC 1110 and DEC VAX - 11/780 computers. The
software currently consists of approximately 6200 T1ines of executable FORTRAN
IV code. Of this, about 3500 lines are from the Regional Information

Management System (RIMS) data base manager.

RIMS is a relational data base

manager written by Lockheed Engineering and Management Services Company for
NASA - Johnson Space Center; with NASA permission, LMSC uses RIMS in ARTS and

in other applications.

PRECEDING PAGE BLANK NOT TILMED
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E*ﬂ"

H
e




FJH/009
-2

DATA FLOW AND INPUT

Inputs consist of requirements data (text and attributes); formats for data
storage, for batch input and upadate, and for outputs; and commands to both
the computer operating system and the ARTS software. ARTS stores the
requiremesits data according to the specified formats, retrieves data from the
files, performs manipulations on it as specified by the commands, and formats
it for output. Output consists of a variety of reports routed to the computer
terminal, line printer, or special devices.

Either realtime inputs or batch data can be entered at the computer terminal
and edited using the system editor. Batch data also can be input in three
other ways: from cards, from tape, or by direct transfer form a word
processor using special hardware.

Control of processing is exercised by means of commands. Commands, 1ike data,
may be entered at a terminal or via a batch runstream; they consist of
two-character mnemonics specifying the desired operation, followed by any
other required control information.

DEVELOPMENT HISTORY

ARTS has been in limited use since June 1980 and in full operation since

October 1980. ARTS initially was used by two unclassified proposal efforts,
NOSS and Solar Electric Propulsion stage (SEPS). There are approximately 12
projects currently using ARTS, most of them early in full-scale development.

58
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LMSC SPACE STATION DATA BASE INPUT

LMSC-D889718

REQID  MISSION/EXPERIMENT AMILY DERIVATION
..".'..'Il"."tﬂ'-t!.l"""""'.'-'.Q..‘.'..-l.'.'...-..ﬁ.'-'.'......-'.....'.‘..'.-"I..'.'..-.......'-'ﬁ-'
SA2128 198-METER THINNED APERATURE TELESCOPE PS/PH

SA2598 ACTIVE CAVITY RADIOMETER (ACR) PS/PH/I SA1319

SAL158 ACTIVE MAGNETOSPHERIC PARTICLE TRACER EXPERIMENT PS/PH

S01888 ADVANCED EARTH-OBSERVATION SPACECRA PS/RO/GE

SA1838 ADVANGED LAND OBSERVING SYSTEM (ALOS) PS/RO

SA289¢ ADVANCED LIMB SCANNER (ALS) PS/GE/PH/T SA1318

SA2638 ADVANCED MICROWAVE SOUNDING UNIT (AMSU) PS/GE/1 SA2458

$AZ64g ADVANCED MOISTURE AND TEMPERATURE SOUNDER (AMTS) PS/GE/1 5A2498

SA1248 ADVANCED X-RAY ASTROPHYSICS FACILIT PS/PH

SAL700 ATHOSPERIC PRYTOMETRIC IMAGING. (AEPD) PS/GE/I SA2519/5A1318
SA2828 ATMOSPHERIC TRACE MOLECULES OBSERVED BY SPECTROSCOPY {ATMOS) PS/GE/PH/1 SA1318

SA2878 ATMOSPHERIC X-RAY EMISSION TELESCOPE (AXET) PS/GE/PH/1 SA1319

SA1118 CHEMICAL RELEASE MODULE FACILITY PS/PH

SA2116 COHERENT OPTICAL SYSTEM OF MODULAR IMAGING COLLECTOR (COSMIC) PS/PH

SA2668 COLOR SCANNER PS/GE/1 SA2588/SA2618
SA1148 COSMIC BACKGROUND EXPLORER {COBE) PS/PH

SA1388 COSMIC RAY OBSERVATORY PS/PH

SA273¢ CRYOGENIC LINMB ARRAY ETALON SPECTROMETER (CLAES) . PS/GE/PH/1 SA2528

SA1618 EARTH RADIATION BUDGET SATELLITE PS/GE

SA2578 ELECTROPHORESIS OPERATIONS IN SPACE (EOS) S0/S€

SA2838 ERBE --- W-MFOV PS/GE/PH/T SA1318/SA1618
SA28B48 ERBE ---- SCANNER INSTRUMENT PS/GE/PH/I SA1318/5A161%
SA1178 EXTREME ULTRAVIOLET EXPLORER PS/PH

SA1168 GAMMA RAY OBSERVATORY (GRO) PS/PH

SA2198 GAMMA-RAY TRANSIENT EXPLORER (GTE) PS/PH

SA1538 GEGSTATIONARY OPERATIONAL ENVIRONMENT SATELLITE (GOES D.E,F) PS/GE

SA1218 GRAVITY PROBE-B PS/PH

SA1588 GRAVSAT A PS/RO

SA2748 HALOGEN OCCULTATION EXPERIMENT (HALEO) PS/GE/PH/1 SA2528
SA2758 HIGH RESOLUTION DOPPLER IMAGER (HRDI) FS/GE/PH/1 SA2520/5A1318
SA2568 IMAGING SPECTROMETER (IS) PAYLOAD S0/GE

SA2880 IMAGING SPECTROMETRIC OBSERVATORY (ISO) PS/GE/PH/1 SA1310

SA2768 IMPROVED STRATOSPHERIC & MESOSPHERIC SOUNDER (ISAMS) PS/GE/PH/1 SA2529
SA1898 INFRARED ASTRONOMICAL SATELLITE (IRAS) PS/PH

SA289¢ INFRARED INTERFEROMETER PS/PH

SA14Bg LANDSAT D-D° PS/RO

SA1328 LARGE AMBIENT DEPLOYABLE IR TELESCOPE PS/PH

SA1350 LARGE AREA MODULAR ARRAY X~RAY TELESCOPE PS/PH

SA2478 LIFE SCIENCES PAYLOAD #1 (LS-1) LS

SA2486 LIFE SCIENCES PAYLOAD #2 (LS=-2) LS

SA2864 LIGHT DETECTION AND RANGING FACILITY (LIDAR) PS/GE/PH/I SA1310

SA1678 LOWER ATMOSPHERIC RESEARCH SATELLITE (LARS) PS/GE

SA2818 LYMAN~ALPHA WHITE LIGHT CORONOGPAPH (WLC) PS/GE/PH/I1 SAl1314
SA2858 MAGNETOSPHERIC MULTIPROBES (MMP) PS/GE/PH/I SA131g

SA2588 MATERIALS EXPERInENT ASSEMBLY (MEA) S0/5E

SA2498 METEOROLGGY PAYLOAD PS/GE

SA2778 MICROWAVE LIMB SOUNDER (MLS) PS/GE/PH/I SA2528

SA2650 MICROWAVE PRESSURE SOUNDER (MPS) PS/GE/1 SAZ48g
SA2678 MICROWAVE RADIOMETER PS/GE/I SA250/SA2618
SA1738 MULTI-SERVICE THIN ROUTE MARROWBAND PROGRAM S0/COM

SA1758 MULTIMISSION MODULAR SPACECRAFT S0/ST

SA1628 NOAA AG/TIROS-N PS/GE

SA1648 OCEAN CIRCULATION MISSION-TOPOGRAPHY EXPERIMENT (TOPEX) PS/GE

SA2688 OCEAN MICROWAVE PACKAGE PS/GE/I SA2508/5A2618
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ORIGINAL PAGE IS LMSC-D889718
OF POOR QUALITY |

LMSC SPACE STATION DATA BASE INPUT

REQID MISSION/EXPERIMENT FAMILY DERIVATION
RN A RN A R RN AR N TR R AN AN RN AR R R A AN RN A RN RN A A AR S P N AN A AR A AN R RN NI R RR RR A N A R R RN RN N R F RN TR RN ENRN RN ERRERAANN ARSI AR NN
SA2588 OCEAN PAYLOAD PS/GE -
SA2618 OCEANOGRAPHIC OBSERVATORY PS/GE 4
SA2d8% ORBITING INFRARED SUBMILLIMETER TELESCOPE (OIST) PS/PH :
SA183& POWER UTILIZATION PLATFORM - ALPHA{PUP-a) SQ/SE o
SA1868 POWER UTILIZATION PLATFORM - BETA(PUP-b) SO/SE
SA1848 SATELLITE SERVICES REMOTE FROM ORBITER SO/SE
SA2698 SCATTEROMETER PS/GE/I SA25909/SA2618 e
SA1788 SEARCH AND RESCUE MISSIO $0/COM p
SA1228 SHUTTLE INFRARED TELESCOPE FACILITY (SIRTF) PS/PH 3
SA2188 SOFT X-RAY EXPLORER PS/PH ok
SA2889 SOFT X-RAY TELESCOPE (SX) PS/GE/PH/! SA1314 E
SA2698 SOLAR {UV) SPECTRAL IRRADIANCE MONITOR (SUSIM) PS/PH/L SA1319/SA2529
SA1288 SOLAR CORONA EXPLORER (SCE) PS/PH
SA1280 SOLAR INTERIOR DYNAMICS MISSION (SIDM) PS/PH Eald
SA1699 SOLAR MESOSPHERE EXPLCRER (SME) PS/GE .\ ¢
SA1138 SOLAR OPTICAL TELESCOPE (SOT) PS/PH L
SA1258 SOLAR SOFT X-RAY TELESCOPE FACILITY PS/PH [37]
SA1318 SOLAR TERRESTRIAL OBSERVATORY (STO) . PS/PH/GE
SA2718 SPACE EXPERIMENTS WITH PARTICLE ACCELATORS (SEPAC) PS/GE/1 SA2518/5A1318
SA1378 SPACE LAB BIOLOGICAL AND MEDICAL EXPERIMENT LS . -
SA2518 GPACE PLASMA PHYSICS (SPP) PAYLOAD PS/GE H
SAL478 LYPHCE SCIENCE PLATFORM Ls H
SA1858 SS)ME STATION S0Q/SE :
SA1188 SPA-. TELESCOPE PS/PH s
SA1798 SPAC . AB SO/SE
SA1238 STARL)D PS/PH
SA2628 SYNTHEY." APERATURE RADAR (SAR) PS/GE i
SA2782 TEMP ANM VIND MEASUREMENTS IN THE MESOSPHERE & LOWER THERMOSPHERE (TWM) PS/GE/PH/I SA2520 w i
SA2798 ULTRAVIOLET SOLAR SPECTRAL IRRADIANCE EX {USSIE) PS/PH/1 SA252¢8 .
SA2528 UPPER ATMOSPHERE RESEARCH SATELLITE {UARS) PS/GE/PH g
SA1638 UPPER ATMOSPHERIC RESEARCH SATELLITES {UARS) PS/GE )
SA2148 VERY LARGE SPACE TELESCOPE (VLST) PS/PH
SA2139 VERY LONG BASELINE UV/OPTICAL/IR INTERFEROMERTER PS/PH
SA2728 WAVES IN SPACE PLASMAS (WISP) PS/GE/!I SA2518/SA1318 =
SA1340 X-RAY OBSERVATORY PS/PH i
SA1188 X-RAY TIMING EXPLORER (XTE) PS/PH !
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REQID

SOURCE
CONTACT/AUTHOR
OERIVATION
FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION
DR3IT

MISSION DURATIAN
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER
PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CAP)
STABILITY
POINTING ACC
MANNING
INTERFACES
SERVICE/MAINT
LOGISTICS

THERMAL/CNTRL COND

OPSRAT ENVIRON
CONSUMABLES
TEXT

Zarth Surface,
Infarede.

Atmosphera,

ORIGINAL PAGE 19
OF POOR QUALITY

§31000
LSST vouL 1,
A.L. B3ROCK,

11-31
MARTIN MARIETTA

PS/RO/GE

LMSC-D889718

ADVANCED EARTH-OBSERVATICN SPACECRAFT

T00 (KM)
60-98 DEG

03534 (KG)
005 (KW
02.5 (KW

S01000.TXT

and Ocean wavalangth - Ultraviclet to

g T L



RV B

REQID

SOURCE
CONTACT/AUTHIR
DERIVATION
FAMILY

- MISSION/EXPERIMENT

ALTITUDE
INCLINATION
ORBIT

MISSION DURATION
TECHNOLOGY CATE
SIZE

WEIGHT/MASS
AVERAGE PQOWER
PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CA?P)
STABILITY
POINTING ACC
MANNING
INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/CNTRL COND
DPERAT ENVIRDN
CONSUMABLES

TEXT

 ORIGINAL PAGE 1S LMSC-D889718

OF POOR QUALITY

SA1050
SSTM V0oL 1, 9-81

PS/PH '
INFRARED ASTRONOMICAL SATELLITE (IRAS)
900 (KM)

90 DEG

POLAR

012 MONTHS

1980

3.6 X 1.6 dia (M)

01019 (XG)

00.2 (KW

00.364 (KW)
0008.0-1048.0 (KBPS)

0030.3 (ARC SEC)

STON

SA1080.TXT

"The Infrared Astronomical Satellite is to produce an unbiased
all sky survay in tha2 wavelenths batween B and 120 um.
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ORIGINAL PAGE 19

OF POOR QUALITY LMSC-D883718

REQID SA1100
SOURCE : SSTM vOL 1, 9-81
CONTACT/ZAUTHDR
DERIVATION
FAMILY PS/PH ‘ .
MISSION/EXPERIMENT SPACE TELESCOPE
ALTITUDE 600 (XM
INCLINATION 28.8 (DEG)
OR3IT
MISSION DURATION 180 MONTHS
TECHNOLOGY DATE 1980
SIZE 13.6 X 4.3 dia (M)
HEIGHT/MASS 11070 (KG) .
AVERAGE POWER 02.1 (KW
PEAK PDWER 02.367 (KW)
DATA CI/O RATES) 0004.0-1024.0 C(KBPS)
DATA (STORAGE CAP)
STABILITY 0000.0%1 (CARC 3$£C)

- POINTING ACC > 1 ARC MIN
MANNING™ :
INTERFACES STDNs TDRSS

~ SERVICE/MAINT 2.5 YEARS/5 YEAR REFURBISHMENT
LOGISTICS 2.5 YEARS
THERMAL/CNTRL COND
OPERAT ENVIRON .
CONSUMABLES 1309 (K&)
TEXT SA1100.7XT . ;i

Tha Space Telescop2 is a large light-gathering instrument with .
optical performance near the diffration limit. :
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REQID

SOURCE
CONTACT/AUTHOR
DERIVATICN

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

ORBIT

MISSION DURATIGCN
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEA&K POWER

DATA (I/0 RATES)
JATA (STORAGE LAP)
STABILITY

POINTING ACC
MARNNING

INTERFACES
SERVICE/MAINT
LOGISTICS -
THERMAL/CNTRL COND
OPERAT ENVIRON

"CONSUMABLES

TEXT

ORIGINAL PAGE IS
OF POOR QUALITY LMSC~D889718

Sa1110
SSTM VOL 1, 9-81

PS/PH
CHEMICAL RELEASE MOOULE FACILITY

250 TO 1200 CXM) 3

072 MONTHS
1980

2 X 3 dia M)
02730 (KG>
00.02 (KW)
00.18 (XW)

TORSS

SA1110.TXT

The Chemical R2lease Module Facility will have the capability of

. multiple rela2ases of chemicals into th2 magnatosphare/ionosphere
systaom.
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Aot Wil

REQID
SOURCE
CONTACT/ZAUTHOR

"DERIVATION

FAMILY
MISSIDON/EXPERIMENT

. ALTITUDE

INCLINATION
ORBIT

MISSION DURATION
TECHNCLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER
PEAK POWER

0ATA (I/0 RATES)
DATA (STORAGE CAP)
STABILITY
POINTING ALC
MANNING

~ INTERFACES

L

Py
e

SERVICE/MAINT
LOSISTICS

ORIGINAL PACE 1
_OF POOR QUALITY

SA1139
SSTM vOL 1, 9-81

PS/PH

SOLAR QPTICAL TELESCOPE (SOT)
460 (KM)

33-57 DEG

000.2 = 0007 MONTHS
1980 (1587 LAUNCH)
7«3 X 3.9 dia (M)
08175 (KG)

00335 (KW

5000.0 (K8PS)

0000.1 CARC SEC)
0018.0 «{ARC SEC)

TDRSS
6 MONTH REVISIT

THEZRMAL/CNTRL COND 4~6 (XW)

OPEZRAT ENVIRON
CONSUMABLES
TEXT

SA1130.TXT

LMSC-D889718

Solar Optical Telescopa (SOT) will obtain high resolution data
which is ragquired to solve fundamental problems in soclar physicse.

Avoid standard optical system contaminets.
.- ability 2.0 (arc sa2cl)=-1 orbit,

orbitse.
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ORIGINAL PAGE (3 LMSC-D889718
OF POOR QUALITY

REQID S41140

SOURCE SSTH VOL 1, 9-81

CONTACT/ZAUTHOR

DERIVATION

FAMILY PS/2H

MISSION/EXPERIMENT COSMIC 3ACKGROUND EXPLORER (COBE)

ALTITUDRE 900 C(XM)

INCLINATION 99 DEG

ORBIT ‘

MISSION DURATION 012 MONTHS '

TECHNOLGGY DATE 1982

SIZE

WEIGHT/MASS 01421 CXG)

AVERAGE POWER 00.385 {KW)

PEAK POWER ,
DATA CI/D RATES)

DATA (STORAGE CAP)

STABILITY

POINTING ACC > 1 ARC MIN
MANNING

INTERFACES TORSS
SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND

DPERAT ENVIRGON

CONSUMABLES

- TEXT SA1140.TXT

Cosmic Background ESxplorer (COBE) will measure the diffuse
infrared and microwave emission of the universa.
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‘ ORIGINAL PAGE 13
o OF POOR QUALITY LMSC-D889718
REGID SA11590
SOURCE SSTM vOoL 1, 95-81 : )
CONTACT/ZAUTHOR
p DERIVATION
| FAMILY PS/PH
‘ MISSION/EXPERIMENT ACTIVE MAGNETOSPHERIC PARTICZLE TRACER EXPERIMENT
o ALTITUDE 300 (KM)
% INCLINATION
i OR3IT
MISSION DURATICN 012 MONTHS
TECHNOLQOGY DATE 1981
SIZE 1.1 X 3.0 dia (M)
WEIGHT/MASS 00670 (XG)D
AVERAGE POWER 0012 (XKW)

PEAK POWER

DATA (I/0 RATES) 0001.0-0120.0 (KBPS)

DATA (STORAGE CAP)

STABILITY

POINTING ACC

MANNING

INTERFACES DSN

SERVICE/MAINT

LOGISTICS

THERMAL/ZCNTRL COND

CPERAT ENVIRON

CONSUMABLES

TEXT SA1150.TXT

Tha Active Magnetospheric Particle Tracer Experiment (AMPTE) is
designad to study the gquastion of access o€ solar wind ions to
th2 magnetosphare, the convective-diffusiva transpor?t and energi- -
Zation of magnetcsoheric particlaesy and the elemental and charge
conposition of magnetospheric ions.

vy
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ORIGINAL PACE 18 LMSC-D889718
OF POOR QUALITY
REQID SA1160
SOURCE SSTM VOL 1, 9-81
CONTACTZAUTHOR
DERIVATION
FAMILY PS/PH
MISSION/EXPERIMENTY GAMMA RAY ODBSERVATYDRY (GRD)
ALTITUDE 4030 (KM)
INCLINATION 28.5 0EG
OR3IT
MISSION DURATION 026 MONTHS
TECHNOLOGY DATE 1981
SIZE 6 X 4.5 dia (M)
WEIGHT/MASS 11000 €XG)
AVERAGE POWER 02.0 (KW
PEAK POWER

DATA (I/0 RATES) 0032.0 (K&PS)

DATA (STORAGE CAP)

STABILITY

POINTING ACC > 1 ARC MIN

MANNING

INTERFACES TORSS

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL CCOND

ODPZRAT ENVIRON

CONSUMABLES

TEXT SA1160.TXT

Gamma Ray Cbservatory (GR0O)Y will study the most anargetic
photons originating in our galaxy and beyond.
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ORI AL PAGS U

. OF POUR QUALITY LMSC-D883718
REQID SA1170
SOURCE SSTM vOL 1, 9-381
CONTACT/ZAUTHAOR
DERIVATION
FAMILY PS/PH
MISSION/EXPERIMENT EXTREME ULTRAYVIOLET EXPLORER
ALTITUDE 550 (KM)
INCLINATION 285 DEG
ORBIT
MISSION OURATION 012 MONTHS
TECHNOLOGY DATE 1982
SIZE 4.5 CUSIC METEZRS
WEIGHT/MASS 00400 (KG)
AVERAGEZ POWER 00.07 (KW
PEAK POWER 00411 (KW)

DATA (I/DQ RATES) 0032.0 (KBPS)
DATA C(STORAGE CAP)

STABILITY > 1 ARC MIN
POINTING ACC > 1 ARC MIN/> 1 DEG
MANNING

INTERFACES TDRSS

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND

OPERAT ENVIRON

CONSUMABLES

TEXTY SA1170.TXT

. Extrame Ultraviolet Zxplorar obj2ctives ara to discover, cbtain

accurate positions, and determine the spaectral energy distribution

. for all detectable EUV sources in the solar neighborhood.

69



ORIGINAL PAGE 19 LMSC-D889718
OF POOR QUALITY
REQID SA1180
SOURCE SSTY vOoL 14 9-81
CONTACT/ZAUTHIOR
DERIVATION
FAMILY PS/PH
MISSION/EXPERIMENT X-RAY TIMING EXPLORER (XTE)
ALTITUDE 400 CKM)
INCLINATION 28«5 DES
GR3IT

MISSION DURATIGON 024 MONTHS
TECHNOLOGY DATE 1983

SILE 2 X 2 X 4 (W)
WEIGHT/MASS 01000 (KGD
AVERAGE POUWER 00.5 (KW)
PEAK POWER 01.5 (KW)

DATA (I/0 RATES) 0064.0 (K3P3)
DATA (STORAGE CAP)

STABILITY 0004.1 (ARC SECO
POINTING ACC > 1 ARC MIN
MANNING

INTERFACES TORSS
SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND

OPEZRAT ENVIRON

CONSUMABLES

TEXT SA1180.7TXT

Tha X-RAY Timing Explorer will be devoted to the study of
tenporal variability in x-ray emitting objacts.
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LMSC-D889718
) ORIGINAL PARE 9
OF POOR QUALITY

%' REQID SA1200
L SOURCE SSTM VvOL 1, 9-81
CONTACT/ZAUTHOR R. CHAPMANy GSFC
- "DERIVATION
. CFAMILY PS/PH
: MISSION/EXPERIMENT SOLAR CORONA EXPLORER (SCE)
~  ALTITUDE 600 CKM)
% INCLINATION 33 DEG
i + ORBIT
MISSION ODURATION 036 MONTHS
- TECHNOLOGY DATE 1983 i
SIIE :
WEIGHT/MASS 00490 CKG)
. AVERAGE POWER 00e3 CKW)
PEAK POWER

CATA (I/0 RATES) 5000.0 (K3PS)
DATA (STORAGE CaAP)
STASILITY 0002.0 (ARC SEC)
POINTING ACC 0010.3 C(ARC SECD
MANNING
- INTERFACES
SERVICE/ZMAINT
LOGISTICS
THERMAL/CNTRL COND
T OPERAY ENVIRON
) CONSUMABLES
TEXT SA1200.TXT
Thy Scolar Corona Explorer will investigate the structure, dynamicsy i’
_and avolution of the corona, in order to studys globally and in ,
th2 reguired physical detail, the close coupling between the innar  ;
corona and the heliospherae.




REQID

SOURCE-
CONTACT/AUTHOR
OERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUCE
INCLINATION

ORBIT

MISSION CURATION
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/UNTRL COND
OPEZRAT ENVIRON
CONSUMABLES

TEXT

ORIGINAL PACE &
OF POOR QUALITY

SA1210
SSTM vOoL 1, 9-81
ReA. PDTTER,y MSFC

PS/PH
GRAVITY PROBE-8
500-500 (XM)

POLAR ORBIT

012 MONTHS

1983

4e2 X 4.2 dia (M)
01530 (KG)

00.22 {KW)

00.27 (KKW)

0001.0 C(KBPS)
00000.5 (MBITS)
0000.02 (ARC SECO
0000.001 CARC SEO)

TORSS

SA12104TXT

LMSC-D889718

The Gravity Probe-3 mission will measure the geodetic precision
due to the motion of a gyroscope through a gravitational fiald

(ralativistic spin-orbit coupling) and the precision produced by

tha twisting of space dua to the rotation of the Earth itself
(relativistic spin-spin coupling).
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LMSC-D889718
ORIGINAL PAGE ¥
OF POOR QUALITY

REQID SA12290

SOURCE SSTM vOL 1, 9-81
CONTACT/AUTHOR Le YOUNG, ARC
DERIVATION

FAMILY PS/PH

MISSION/EXPERIMENT SHUTTLE INFRARED TELESCOPE FACILITY (SIRTF)
ALTITUDE 350-430 (XM)

INCLINATION 2845 -~ 57 DEG

ORBIT

MISSION DURATION 0005 MONTHS

TECHNOLOGY DATE 1983

SIZE 8e7 X 4.0 dia (M)
WHEIGHT/MASS 06515 (KG)

AVERAGE POWER 00e% C(KW) (TELESCOPE 3JNLY)
PEAK POWER 04.0 (KW

DATA (I/0 RATES) 000540 (KBPS)
DATA (STJRAGE CAP) :

STABILITY 0002.0 C4RC SECD

POINTING ACC > 1 ARC MIN

MANNING

INTERFACES TDRSS

SERVICE/MAINT REVISIT EVERY YSAR (FOR 10 YEARS)
LOGISTICS CRYD COOLED 1250# EVERY 6 MINTHS

THERMAL/CNTRL COND 0e2 (XKW)

DPERAT ENVIRON

CONSUMABLES

TEXT SA1220.TXT

Shuttle Infrared Telescope Facility (SIRTF) is an astronomical
telescope capable of accommodating photometric, spectroscopicy
and polarimetric instruments. Helium vented at the rata of

0«5 g/sece Avoid heat sources within 60 deg of FOV (30 dag for
sSuUnd.
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ORIGINAL PAGE S LMSC-D889718
OF POOR QUALITY
REQID SA1230
SOURCE SST™M voL 1, 9-81
CONTACT/ZAUTHOR TePe STECHER, GS3FC
DERIVATION
FAMILY PS/PH
MISSION/EXPERIMENT STARLASB
ALTITUDE 350-800 (KM)
INCLINATION 20-56 DEG
ORBIT
- MISSION DURATION 120 MONTHS
TECHNOLQGY DATE 1984 (€1989-90 LAUNCH
SIZE 50 X 1.5 dia (M)
WEIGHT/MASS 03280 (KG)D
AVERAGE POWER 0lead (KW
PEAK POWER 01.9 (KW)

ODATA (I/0 RATES) 1500.0 (K3P5S)
DATA (STORAGE CAP) 01200 (MBITS)

STABILITY 0010.0 (ARC SEC)

POINTING ACC > 1 ARC MIN

MANNING

INTERFACES TORSS

SERVICE/MAINT 2 FLIGHTS PZR YEAR FOR 10 YZARS
LOGISTICS

THERMAL/CNTRL COND 0.2 (XW)
OPERAT ENVIRON
CONSUMABLES
TEXT SA41230.7XT
Starlab is a space lab facility for astronomical observations in
. tha visual and ultraviolst portion of ths spaectrum. Imaga motion
compansation to reach 1 (arc saec) pointing acc. £ 8.2 (arc sac)
stability. Contamination problem during Shuttle visits.
Avoicdance Angloas:
35 deg - Sun
15 dag - Bright Moon
5 deg - Lark tarth
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REQID

SOURCE
CONTACTZAUTHOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE :
INCLINATION

OR3IT

MISSION DURATION
TECHNOLOGY DATE
SILE

WHEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CAP)
STABILITY

POINTING ALC
MANNING

INTERFACES
SERVICE/MAINT
LAOGISTICS
THERMAL/CNTRL COND
OPERAT ENVIRON
CONSUMABLES

TEXT

The Advancad X-RAY
positions of x-ray
praocesses involved

ORIGINAL PAGE g LMSC-D889718
OF POOR QUALITY i

SA1240
SSTM vOL 1, 9-81

PS/PH

ADVANCED X-RAY ASTROPHYSICS FACILITY
500 C(KM)

2B.5 DEG

120 - 180 MONTHS

1384

13 X 1.3 dia (M

10000 - 12000 C(KG) T
02.0 (KW)

1000.0 (KBPS)
01000 (MBITS)
0000.45 (ARC SECQ)
0030.% (ARC SEC)

TORSS

SA1240.TXT

Astrophysics Facility will determine the
sourcasy their physical propertiesy, and the
in x-ray photon productiocne.
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REQID

SOURCE
CONTACT/AUTHOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

ORBIT

MISSION DURATION
TECHNDLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/0 RATES)
DATA (STCRAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOSISTICS
THERMAL/CNTRL COND
OPERAT ENVIRON
CONSUMABLES

TEXT

SINAL PACE 18
g?lgé\%ma QUALITY LMSC-D889718

SA1250
SSTM VOL 1, 9-81
Ge. STDUFFZR, GSFC

PS/PH

SOLAR SOFT X-RAY TELESCOPE FACILITY
430 C(KM)

57 DEG

000.2 - 001.0 MONTHS
1985

6.0 X 1.2 dia (M)
01300 (KG)

00.24 (KW)

00.36 (XKW)

0000.21 (CARC SEC)
0001.0 CARC SEC)

TDRSS
REVIST EVERY 56 - 12 MONTHS

SA1250.7TXT

Solar Soft X-éay Talescope has as its purpose fundamantal
observatiorns of the outer s0lar atmosphere.

76

s



REQID

SOURCE
CONTACT/ZAUTHOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

DR3IY

MISSICN DURATION
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVZIRAGE PDWER

PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOSISTICS
THERMAL/CNTRL COND
OPZRAT ENVIRON
CONSUMABLES

TEXT

CRIGINAL PAGS g’ - LMSC-D889718
OF POCR QUALITY

SA1280
SSTM VOn 1, 9-81
D. SUDDETHs G3FC

PS/PH

SOLAR INTERIOR DYNAMICS MISSION (SIOM)
575 (XM)

28 DR 398 DEG

024 MONTHS

1987

600 X 2.0 dia (M)
02600 (XG)

00.3 (KW)

02000 (MBITS)
0000.41 CARC SED)
0001.0 CARC SEC)

TORSS

SA1280.TXT

Solar Interior Dynamics Mission will study long-term solar
phenomena and short time-varying solar mechanisms.
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REIID

SOURCE
CONTACT/AUTHOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

CRBIT

MISSION CURATION
TECHNOLOGY DATE
SIZE

HEIGHT/MASS
AVZRAGE POWER

PEAK POWER

DATA (I/D RATES)
CATA (STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/CNTRL COND
OPEZRAT ENVIRON
CONSUMABLES

TEXT

ORIGINAL PAGE (8
OF POOR QUALITY

SA1300
SSTM VvVOL 1, 9-81
Je QJRMES, GSFC

PS/PH

COSMIC RAY DBSERVATIRY
400 (XM

56 DEG

024 MONTHS

1987

18000 CXG)

02.0 (KW

0007.0 (K3PS)
00590 (MBITS)

> 1 ARC MIN/> 1 DES

TORSS

SA1300.7TXT

LMSC-D889718

Cosmic Ray 0Obsarvatory will study the composition and enargy
spactrum of primary cosmic rayse.
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REQID

SOURCE
CONTACT/AUTHOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

ORBIT

MISSION DURATION
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/D RATES)
DATA C(STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOSISTICS
THERMAL/CNTRL COND
OPERAT ENVIRON
CONSUMABLES

TEXT

LMSC-D883718
ORIGINAL PAGE 19

OF POOR QUALITY

SA1310
SSTM VOL 1, 9-81/S5P82~-MSFL-2583, 3-82
R. CHAPPELL, MSFC

PS/PH/GE

SJLAR TERRESTRIAL CBSERYATORY (STO)D
400 C(KM)

57 DEG

060 MONTHS

1987

80 X 15 X, 9 (M)
1650C (XG6)

10.6 (KW)

2035 (XW)

0001.03 CARC SEC)
> 1 ARC MIN

TORSS/CRBITER RMS USED FOR RPDP DEPLOY

SA1310.TXT

Solar Terrestrial Observatory contains hardwarae for 17 flight
exoeriments and constitutes a mission in itself., The instruments
are groupad onto two single pallets and a tuwo-pallst train. OCne
of the pallets contains a pointing mount. The Chemical Release
Module CCRM), a free~flyer, will be launchesd sepsrately. The

STD instrument descriptive data were compiled by Teledyne 3rown
Engineaering. Materials describing the STO pzylnads and mission
are presentod as daveloped by Programs Devalopmant, MSFC.

EMISSIONS/SUSCEPTIBILITES: Since STC occupiaes the whole Space
Platform, emissions and suseptibilities aras an internal matter,
In ganeral STO instruments are sensitive to .H23, C02, and optical
contaminants effective in the IR-visible-UV spectral regions.

STD emits particle

baams (electronsy He, and Ar) rf radiation

€1-30 kHz 0«1-30 MHZz, 160 MHz, and “400 MHdz), laser light (IR-UV),
and purge gases (Xay, CH4, and C02).

VIEWING REQUIRMENTS: STO instruments have as variety of viewing
requirements to include solar, limby limb through solar occultation,
nadir, and magnetic field pointing.

OPERATIONAL CONSIDERATIONS: The STD science objectives lie in the

following areas:

Solar Variability, Wave-Particle Processes,

Magnatosphare-lonsphere Mass Transport, Global Electric Circuit,
Upper Atmospheric Dynamics, Middle Atmospharic Chemistry and
Energetics, .lower Atmospheric Turbidity, and Planetary Atmospheric
Haves. “"Investigations in the above-listed areas require extensive
simultaneous operation of the STO instruments.
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ORIGINAL PAGE 18
OF POOR QUALITY LMSC-D889718
REQID SA1320
SOURCE SSTM vOoL 1, 9-81
CONTACT/ZAUTHOR JePe MURPHY, ARC
DERIVATION
FAMILY PS/PH
MISSION/EXPERIMENT LARGE AMBIENT DEPLOYABLE IR TELESCOPE
ALTITUDE 700 C(KM)
INCLINATION *28 - 50 CEG
ORBIT

MISSION DURATION 120 MONTHS
TECHNOLOGY DATE 19387

SIE 15 X 12 dia (M)
WEIGHT/MASS 20500 C(XG)
AVERAGE POWER 050 (KW)

PEAK PDOWZER
DATA (I/Q RATES)
DATA (STORAGE CAP)

STABILITY 0000401 {ARC 3SEO)
POINTING ACC 0000.1 CARC SEC)
MANNING

INTERFACES TORSS
SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND

JPERAT ENVIRIN

CONSUMABLES

TEXT . SA1320.TXT

Large Ambient Ueplovaovle IR Telescope provides improved spatial
resolution and energy collecting capability for the study of

a wide variety of astrophysical phenomena.
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REQID

SOURCE
CONTACT/ZAUTHOR
DERIVATICN

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

ORBIT

MISSION DURATION
TECHNCLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/0 RATES)
DATA (STQJQRAGE CaAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/ZCNTRL COND
OPERAT ENVIRON
CONSUMABLES

TEXT

X-Ray Observatory

ORIGINAL PAGE 18
OF POOR QUALITY

SA1340
SSTM vOoL 1, 9-81
Jo GITELMAN,y GSFC

PS/7PH

X-RAY OBSERVATIRY
400 (KM

283.5 DEG

024 MONTHS
< 19390

03550 (XG)
00.9 C(KW)
021 (K#®)
01000 (MBITS)
> 1 ARC MIN

TDRSS

SA1340.TXT

LMSC-D889718

will maka observations with broadband x-ray

81

~instruments to resolve fundamental questions in cosmologye.
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ORIGINAL PAGE I8 LMSC-D889718
OF POOR QUALITY

REQID SA1350

SOURCE SSTM vOoL 1, 5-81

CONTACT/AUTHOR E. MERCANT, GSFC

DERIVATION

FAMILY PS/PH

MISSION/EXPERIMENT LARGE AREA MODULAR ARRAY X-RAY TELESCOPE
ALTITUDE 400 (KM)

INCLINATION 28.5 DEG

OR3IT

MISSION DURATION 024 MONTHS
TECHNOLOGY DATE < 1990

SIZE 3.42 X 4.42 dia (M)
WEIGHT/MASS 09289 (KG)
AVERAGE POWER 03.0 CKW)

PEAK POWER
DATA (I/0 RATES) 0125.0 (KBPS)
DATA (STORAGE CAP) 00500 (MBITS)

STABILITY 0010.0 CARC SECS
POINTING ACC > 1 ARC MIN
MANNING

INTERFACES TORSS
SERVICE/MAINT

LOGISTICS 3 YEAR GAS SUPPLY

THERMAL/CNTRL COND 0.855 (KW)

~ DPERAT ENVIRON

CONSUMABLES 637 (XG)

TEXT SA135C.TXT

Large Area Modular Array of X-Ray Telescop2 will conduct a full-
sky survay for x-ray sources. Vents D.05 (gszhr) xenon/methana

L gas (90/10) ,

Avoidance angles:
80 deg - Sun
20 deg - Earth
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ORIGINAL PARE 9 LMSC-D889718
OF POOR QUALITY

REQID SA1370

SOURCE SSTM vOL 1, 9-81

CONTACT/ZAUTHIOR M. SANDER, S8-3

DERIVATION

FAMILY LS

MISSION/EXPERIMENT SPACE LAB BIOLOGICAL AND MEDICAL EXPERIMENT

ALTITUDE 300 (XM)

INCLINATION 2845 DEG

OR3IT

MISSION DURATION 0002 = C01.0 MOINTHS

TECHNOLOGY DATE 1580

SIZE 15.0 X 4.5 dia (M)

WEIGHT/MASS 14000 (KG)

AVERAGE POWER 02.5 CKW)

PEAK POWER 055 (KW)

DATA (I/0 RATES) 0064.0~-16,000.0 (KBPS)

DATA (STORAGES CAP) 40000 (MBITS

STABILITY v

POINTING ACC

MANNING

INTERFACES pacc

SERVICE/ZMAINT ¢

LOGISTICS .

THERMAL/CNTRL COND N
OPERAT ENVIRON '
CONSUMABLES

TEXT SA1370.7TXT

Spacelab Biological and Medical Experiments ara to use the
null gravity and altered environments of space to further the
knowledge in madicine and biology for terrastrial as well as
spaca neadse.
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REQID

SCURCE
CONTACT/AUTHOR
DERIVATION

FAMILY
MISSIOCN/EXPERIMENT
ALTITUDE
INCLINATION

ORBIT

MISSICN DURATION
TECHNQOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS
THZRMAL/CNTRL COND
OPERAT ENVIRON
CONSUMABLES

TEXT

ORIGINAL PAGE 1S
OF POOR QUALITY

SA1470
SSTM VvOL 1, 9-81
M. SANDER, SB=-3

LS

SPACE SCIENCE PLATFORM
400 (KM)

28.5 DEG

003 -~ 006 MONTHS EACH F3R 10 YEARS

1982

80 X 30 X 9 (M
60000 (KG)

15.0 (KW)

25.0 (KW)

6 MEN
TORSS
REVISIT EVERY 3-6 MONTHS

SA1470.TXT

LMSC-D889718

The Spaca Science Platform is a facility for long duration
man flight experiments to incraase the knouwladgze of th2 space
environment in biological processese.
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REQID
SOURCE
CONTACT/AUTHGR
CERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

OR3IT

MISSION DURATION
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE PCWER

PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOSISTICS

THERMAL/CNTRL COND

CPERAT ENVIRON
CONSUMABLES
TEXT

ORIGINAL PAGE g LMSC-D889718

OF POOR QuaLiTy

SA1480
SSTM VOL 1,
He MANNAEIMER,

3-81
NASA HQ

PS/RO

LANJSAT 0-D°

705 (XM)

POLAR, SUN SYNCHRONOUS
036 MONTHS

1380

01597 (KG)
0075 (KW)

TDRSS

SA1480.TXT

Landsat D and D will provide data continuity of earth resourcsas
information for worldwide usese.

85



REQID

SOQURCE
CONTACT/AUTHOR
DERIVATION

FAMILY
MISSIGN/EXPERIMENT
ALTITUDE
INCLINATION

ORBIY

MISSIGN DURATION
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/Q RATES)
DATA (STJRAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOSISTICS
THZRMAL/CNTRL COND
OPZRAT ENVIRIN
CONSUMABLES

TEXT

ORIGINAL PAGE 18
OF POOR QUALITY

SA1500
SSTM vOL 1, 9-81
To. FISCHETTI, NASA HQ

PS/RC
GRAVSAT A
160 (KM)

NEAR POLAR OR3IT
00S MONTHS

1983

4.0 X 1.0 dia (M)
04000 (XG)

00.15 C(KW)

00100 (MBITS)

TDRSS,GPS

SA1500.TXT

LMSC-D889718

Gravsat A will map the earth’s gravity field at wavelenths of
100-1000 km and tha mean ocean surface topography at wavalenths

of 100-3000 km.
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REQID

SOURCE
CONTACT/AUTHIR
DERIVATION

FAMILY
MISSION/EZXPERIMENTY
ALTITUDE
INCLINATION

ORBIT

MISSION DURATIOIN
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGEZ PCWER

PEAK FOWER

DATA CI/0 RATES)
DATA (STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/CUNTRL CONOC
OPERAT ENVIROCN
CONSUMABLES

TEXT

ORIGINAL PAEE 19 { MSC-D889718

OF POOR QuALITY

SA1530
SSTM VOL 1, $-81 ,
KeJdo ANDD, NASA HQ

PS/RO

ADVANCED LAND OBSERVING SYSTEM (ALOS)
705 (KM)

SUN SYNCHRONQUS

060 MONTHS

1984

00315 (KG)
00.31 (XD

TORSS

SA1530.TXT

* Advanced Land Observing System will prcvide an advanced land

remote sonsing capability in the late 1930°s and beyond.
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ORIGINAL PAGE € LMSC-D889718
OF POOR QUALITY

REQID - SA1590

SOURCE SSTM VOL 1, 9-81 ’

CONTACT/AUTHOR R. ARNOLD, NASA HQ

DERIVATION

FAMILY PS/GE

MISSION/EXPERIMENT GEOSTATIONARY OPERATIONAL ENVIRINMENT SATELLITE C(GGES DsE,F)
ALTITUDE 35000 CKM)

INCLINATION |

ORBIT GED

MISSION DURATION 084 MONTHS

TECHNOLOGY DATE 1980

SIZE
- WEIGHT/MASS 00874 (XG)
AVERAGE POWER 00.33 (KW)
PEAK POWER

DATA (I/0 RATES)

DATA (STORAGE CAP)

STABILITY

POINTING ACC

MANNING

INTERFACES .
SERVICE/MAINT

LOSISTICS

THERMAL/ZCNTRL COND

OPERAT ENVIRON

CONSUMABLES

TEXT SA1590.TXT

The Geostationary Cparational Environmental Satellite provides
atmospheric sounding, continuous time and

observations, and spaca environment monitoring.
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REQID

SOURCE
CONTACT/ZAUTHOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

ORBIT

MISSION DURATION
TECHNOLGGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/0 RATES)
DATA (STIRAGE CAPJ
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/ZMAINT
LOGISTICS
THERMAL/CNTRL COND
QPZRAT ENVIRON
CONSUMABLES

TEXT

ORIGINAL PAGE Ig
OF POOR QUALITY

SA1500
S§STM vOL 1, 9-81
S. TILFQORDs NASA HQ

PS/GE

SOLAR MESOSPHERE EXPLORER (SME)D
500 (KM)

97.5 DEG

012 MONTHS

19890

1.1 X 0.9 dia (M)
00155 (KG)

00.125 (KW)

00.16 (XW)

00004 (MBITS)
> 1 ARC MIN

PACC

SA1500.TXT

LMSC-D889718

Solar Mesosphere Explorer provides a comprahansive study of
atnospheric ozona and the processes which form and destroy it,
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REQID
SOURCE
CONTACT/AUTHDR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

OR3IT

MISSION DURATIGN
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE PCWER

PEAK POWER

DATA CI/O RATES)
DATA C(STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS

THERMAL/LNTRL COND

GPZRAT ENVIRON
CONSUMABLES
TEXT

ORIGINAL PAGE (S
OF POOR QUALITY

SA15610
SSTM VOL 1, 9-81
C. DILLER

PS/GE

EARTH RADIATION BUDGET SATELLITE

60C (KM)

024 MONTHS
1380

02000 (X&)
00e54 (KW)

SA1510.TXT

LMSC-D889718

Earth®s Radiation 3udget Satellite will develop a global systen
for measuring the components of the earth”s radiation budgat.
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REQID

SOURCE
CONTACT/ZAUTHOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

ORBIT

MISSICN DURATION
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/0 RATES)
JQATA (STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/CNTRL CCNO
OPERAT ENVIRON
CONSUMABLES

TEXT

ORIGINAL PAGE 2
OF POOR QUALITY

SA1620
SSTM vDL 1, 9-81
Jo ARNOLD, NASA HQ

PS/GE

NDAA AG/TIROS~-N
830 (KM

026 MONTHS
1380

0C740 (KG)
0De46 C(KW)

2650.0 (K3PS)

$A1520.TXT

LMSC-D889718

Tha NOAA AG/TIRCS~N program will davelop a third-genaration

operational prototype

91

satellita to be incorporated into tha
¢+ oparational system upon depletion of ITDS spacscrafte. :
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ORIGINAL PAGE IS

OF POOR QUALITY LMSC-D889718
REQID SA1630
SOURCE SSTM VOL 1, 9-E81
CONTACT/ZAUTHOR Re McNEAL, NASA HQ
DERIVATION
FAMILY PS/GE

MISSION/EXPERIMENT UPPER ATMOSPHERIC RESEARCH SATELLITES (UARS)
ALTITUDE 400 (KM)

INCLINATION 57 DEG

ORBIT

MISSION DURATION 018 MONTHS

TECHNOLOGY DATE 1982

SILE 575 X 3.0 (M) PLATFORM
WEIGHT/MASS 02367 (XG)
AVERAGE POWER 01.339 (KW) EACH

PEAK PUWER
DATA (I/0 RATES) 0013.9 (K8P3)
DATA (STORAGE CAP) 00100 (MBITS3)

STABILITY

POINTING ACC 003540 (ARC SEC)
MANNING

INTERFACES TORSS

SERVICE/MAINT

LOGISTICS CLES VENTS HYDRODGEN

THERMAL/ZCNTRL CONCD
OPERAT ENVIRGON
CONSUMABLES .
TEXT SA1530.TXT
The Upper Atmosphere Rasearch Satellites will study th2 radiation,
chamistry, and dynamics of the stratosphera, mesosphare, and
tharmosphere, and tha coupling batween these propertiese.

Targets: Sun, solar occulation, starsyearth®s limb

€459 135y 9098& 270 deg azimulth)

Sensitive to UV thru IR spectrum, microwava interfersnce, and
disposition on opticse.
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ORIGINAL PAGE 1§’ LMSC-D839718
OF POOR QUALITY

P
= i

.
4 REQID SA1640
" SOURCE $STM vOoL 1, 9-81
CONTACT/AUTHOR ke TOWNSEND, NASA HQ
7 DERIVATION
| FAMILY PS/GE |
; MISSION/EXPERIMENT OCEAN CIRCULATION MISSION-TOPOGRAPHY EXPERIMENT (TOPEX)
ALTITUDE 300 CKM) :
1 INCLINATION - .65 DEG’
3 ORAIT - S
| MISSION DURATION 060 MONTHS

TECHNDLOGY DATE 1983

i SIZE

) WEIGHT/MASS 01350 (XG)
AVERAGE POWER 00465 C(KW)
PEAK POWER

A )
v

DATA CI/0 RATES)

DATA (STORAGE CAP)

STABILITY

POINTING ACC

MANNING

INTERFACES

SERVICE/MAINT

. LOGISTICS ‘

THERMAL/CNTRL COND

OPERAT ENVIRON

CONSUMABLES . "
TEXT $A1640.TXT .
Qcean Circulation Mission-~Topography Experiment (TOPEX) will
min tho surface topography of the ocean.
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REQID SA15T0
SOURCE SSTM VoL 3,
CONTACT/AUTHIR L. KEAFER,
DERIVATION

FAMILY PS/GE

MISSION/EXPERIMENT LOWER ATMOSPHERIC RESEARCH SATELLITE (LARS)

780 (XM)
60-98.2 DEG

ALTITUDE
INCLINATION
ORS3IT

MISSION OURATION
TECHNOLOGY DATE
SIE

AELGHT/MASS
AVERAGE POWER
PEAK PONWER

DATA (I/0 RATES)
DATA (S5TORAGE CAP)
STABILITY
POINTING ACC

036 MONTHS

01170 (KG)
01.7 (KW)

- MANNING

INTERFACES TORSS
SERVICE/MAINT

LOGISTICS

THERMAL/UNTRL COND

OPERAT ENVIRON

CONSUMABLES

TEXT SA1570.TXT

The Low Altitude Research Satellite will monitor the troposphere

from spacee.

9-81
NASA LRC
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ORIGINAL PAGE 1]
OF POOR QUALITY
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REQID

K SOURCE

) CONTACT/AUTHOR

¥ DERIVATION

. FAMILY
MISSION/EXPERIMENT

- ALTITUDE

: INCLINATION

GRSIT

B MISSION OURATIGN

B TECHNOLOGY DATE

SIZE

WEIGHT/MASS

= AVERAGE PCWER

‘ PEAK POWER

DATA CI/0 RATES)

DATA (STORAGEZ CAP)

STABILITY

POINTING ACC

MANNING

N INTERFACES

SERVICE/MAINT

LOGISTICS

. THERMAL/CNTRL COND

‘ CPERAT ENVIRON

CONSUMABLES

TEXT

ORIGINAL PAGE g
OF POOR QUALITY

SA1700
$STM vOL 1, 9-81
T« McOGUNIGAL, NASA HQ

S0/CCM

SZARCH AND RESCUE MISSION
834 (XM)

98.8 DEG

012 - 024 MINTHS
1980

00350 CKG)
00.098 (kW)

SA1700.TXT

95

LMSC-D889718

Search and Rescu2 Mission providas the tachrical basis for
a world-wide satellite aided saarch and rescue system.
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C ol 144
ORIGINAL Pikﬁil'—_‘_:;@ : LMSC-D889718
OF POOR QUA
REQID $41730
SOURCE SSTM VOL 1, 9-81
CONTACT/ZAUTHOR G« KNJUSE, NASA HQ
DERIVATION
FAMILY SO/COM
MISSION/EXPERIMENT MULTI-SERVICE THIN ROUTE NARROWBAND PROGRAM
ALTITUDE 35060 CKM)
INCLINATION
OR3IT GEO
MISSION OURATION 084 - 240 MINTAS
TECHNOLOGY DATE 1984
SIZE 14-55 dia (M)
WEIGHT/MASS 02300 (X5)
AVERAGE POWER 08e0 = 10.0 (XW)
PEAK POWER

DATA (I/0 RATES)

DATA (STOJRAGE CAP) B}
STABILITY 0015.5 C(ARC SEC)

POINTING ACC

MANNING

INTERFACES

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND

OPERAT ENVIRON

CONSUMABLES

TEXT SA1730.TXT ‘

Multi-Service Thin Route Narrowband Program will demonstrate
satellite technology and economic viability in the UHF-S band

. spactrum for fixed and mobile userse.

96

]

E



T RN TR ey

ST

ey

wimanny sty Exmrnen sy
" . * . W ki 4

oy

, LMSC-D889718
ORIGINAL PAGE IS

OF POOR QUALITY

REQID SA1750

SOQURCE SSTH VOL 1, 9-81
CONTACT/AUTHOR M. McDONALD, NASA HQ
DERIVATION

FAMILY SO/ST
MISSION/EXPERIMENT MULTIMISSION MODULAR SPACECRAFT
ALTITUCE 500-1500 (KM
INCLINATICN

ORSIT

MISSION DURATION 024 MONTHS
TECHNOLOGY DATE 1380

SIZE 1.7 X 2.0 (M)

WEIGHT /MASS 006585 (KG?

AVERAGE PCOWER 01.2 (KW)

PEAK POWER 02.0 (KW)

DATA (I/0 RATES) 0512.0-1024.0 (KBPS)

DATA (STORAGE CAP) 00300 (MBITS)

STABILITY

POINTING ACC

MANNING

INTERFACES GSTON,TORSS

SERVICE/MAINT

LOSISTICS

THERMAL/CNTRL COND

OPERAT ENVIRON

CONSUMABLES

TEXT SA1750.TXT

Multimission Modular Spacecraft provides a standard spacecraft
bus that c3an ba usa2d for a range of missions.
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REQID

SOURCE
CONTACT/ZAUTHDR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

ORBIT

MISSION DURATION
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/D RATES)
DATA (STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/CNTRL COND
OPERAT ENVIRON
CONSUMABLES

TEXT

The purpos2 of Spacelab is to provide ready access to

ORIGINAL PAGE 8
OF POOR QUALITY

SA1790
SSTM vOL 1, 9-81
E« JAMES, NASA HQ

S3/SE
SPACELAS
400 (XM

LE0

0002 - 001.0 MIONTHS
1380

7 X 4.1 dia (M)

06200 (KG)

04.0 (KW)

03.0 (KW)
1000.90-10000.0 (KBPS)
9Q300 - 03090 (MBITS)

J

5-20 FLIGHTS PER YEAR

SA1T90.TXT

LMSC-D889718

space for

a broad spa2ctrum cf experimenters in many fields and from many

nationse.
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, L MSC-D8839718
ORIGINAL PACE ¥

OF POCR QUALITY

REQID $A1830

SOURCE : S5TM vOoL 1, 9-81

CONTACT/AUTHOR Me NOLAN, NASA HQ
" DERIVATION

FAMILY SQ/SE

MISSION/EXPERIMENT POWER UTILIZATION PLATFORM = ALPHA(PUP-23)
ALTITUDE 435 (KM)

INCLINATION 28.5 or 57 DEG
ORBIT

MISSICN DURATION 050 MONTHS
TECHNOLOGY DATE 1383

SILE 120 X 50 X 25 (M)
WEIGHT/MASS 12500 (KG)
AVERAGE POWER 11.0 = 12.0 (KW
PEAK POWER 6647 (KW)

DATA (I/Q RATES)

DATA (STORAGE CAP) 00500 (MBITS)

STABILITY

POINTING ACC

MANNING

INTERFACZES TORSS

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL CONC

ODPERAT ENVIRON

CONSUMABLES

TEXT SA1830.TXT

Tha Power Utilization Platform - Alpha will be 3 Shuttle-deployed
and Shuttle-tendaed facility, placed in low earth orbit for an
indefinite timey and intended to provide stability, pointing,
communications, powery, and thermal dissipation cservices to a
variety of temporarily emplaced payloads.
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ORIGINAL PAGE IS LMSC-D889718 -

OF POOR QUALITY ;
REQID $A1340 1
SOURCE SSTM vOoL 1, 9-81 b
CONTACT/AUTHOR We SMITH, NA&SA HQ
DERIVATION -
FAMILY SQO/SE ,
MISSION/EXPERIMENT SATSLLITE SERVICES REMOTE FROM ORBITER -
ALTITUDE 999 = 1800 (KM) —
INCLINATION 28.5 TO POLAR :
OR3IT LEC TO GED o
MISSION DURATION 120 MONTMS
TECHNOLOGY OATE 1984 T
SIZE 3.3 X 342 X 3.4 (M) i
WEIGHT/MASS 06000 (KG)D )
AVERAGE POWER 0055 (XW) —
PEAK POWER :
DATA (CI/0 RATES) b
DATA (STORAGEZ CAP)
STASILITY > 1 ARC MIN -
POINTING ACC ok
MANNING
INTERFACES o
SERVICE/MAINT i
LOGISTICS ci

THERMAL/CNTRL COND
OPERAT ENVIRON }

CONSUMABLES G
TEXT SA1340.TXT
The Satellite Services Ramote from Drbiter program will develop o~

and demonstrate satellite servicing capability at standoff -
distances from the Orbiter of up to 1600 km. !
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REQID

SOURCE
CONTACT/AUTHOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

DRBIT

MISSION DURATIAON
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK PDWER

DATA (I/0 RATES)
DATA (STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/CNTRL COND
OPERAT ENVIRON

- CONSUMABLES

TEXT
Spac2 Station is a3
in near spac2e

ORIGINAL PAGE IS
OF POOR QUALITY

SA1850
SSTM VOL 1, 9-81
M NOLAN, MTG-3

SO/SE
SPACE STATION
370-405 (KM)D

120 MONTHS
1986

14 (M) LENTH ~
53000 (KG)
50.0 (KW)

4 MEN

REVIST 90 DAYS

SA1850.TXT

Shuttle-servicedy pa2rmanently manned facility
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ORIGINAL PAGE g

REQID SA1860

SOURCE SSTM vOoL 1, 9-81
CONTACT/ZAUTHOR M. NGLANy MTG-3
DERIVATION

FAMILY SQ/5¢E
MISSION/EXPERIMENT POWER UTILIZATION PLATFORM - BETACPUP-b)
ALTITUDE 400 KM
INCLINATION 57 DEG

ORBIT , B

MISSION DURATIAON 120 MONTHS
TECHNOLOGY DATE 1383

SIZE

WEIGHT/MASS 13000 - 16000 (XG)
AVERAGEZ PCOWER 1C0e0 = 25.0 (KW)
PEAK PONWER

JATA C(I/0 RATES)

DATA (STORAGE CAP)

STABILITY

POINTING ACC

MANNING

INTERFACES TORSS
SERVICE/MAINT REVIST & MONTHS
LOGISTICS

THERMAL/CNTRL COND

OPERAT ENVIRON

CONSUMABLES

TEXTY $A41860.7TXT

Power Utilization Platform -~ Beta is an evolﬁtionary grouth
version of the Powa2r Utilization Platform - Alphae.
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REQID

SOURCE
CONTACT/ZAUTHOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

DR3IT

MISSION DURATION
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/CONTRL COND
OPERAT ENVIRDON
CONSUMABLES

TEXT

ORIGINAL PAGE {g -
OF POOR QUALITY, LMSC-D889718

SA2080
SST™ voL 1, 9-81
P. SWANSON, JPL

PS/PH
OREITING INFRARED SUBMILLIMETER TELESCOPE (OIST)
700 (KM)

120 MONTHS

> 1390

10-15 dia (M)
100900 (XG)
00.5 C(KW)
01.0 CKW?

0002.9 CARC SZO)

TORSS

SA2080.TXT

The Jrbiting Infrared Submillimeter Telescope c¢can carry out 3
wide range of astrophysical observations in a spectral ragion that

is not accassible

to ground—-based observatories becausae of the

absorption by the terrestrial atmosphere.
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ORIGINAL PAQGE (8
OF POOR QUALITY LMSC-D889718

REQID SA2090

SOURCE SSTM vOL 3, 9-81
CONTACT/AUTHOR J« MURPHY, ARC
DERIVATION

FAMILY . PS/PH
MISSION/EXPERIMENY INFRARED INTERFERQMETER
ALTITUDE 400-700 (XM
INCLINATION 28-50 DEG

ORBIT

MISSION DURATION 060 MONTHS
TECHNOLOGY DATE > 1350

SIZE 100 X 15 X 3 (M)
WEIGHT/MASS 22500 (KG)
AVERAGE POWER 250 (KW

PEAK POWER 59.0 (KW)

DATA (I/0 RATES)D

DATA (STORAGE CAP) 10CC0 (MBITS)
STABILITY

POINTING ACC

MANNING

INTERFACES TDORSS
SERVICE/MAINT

LOSISTICS

THERMAL/CNTRL COND

OPERAT ENVIRDN

CONSUMABLES

TEXT SA2090.TXT

Tha Infrarad Interferometer will make
of galactic nuclai, protostars, young
stellar shells, and binary systems in
physical processa2s in galactic coras,
formation, and the interaction of gas
nebulce.
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REQID

SOURCE
CONTACT/AUTHIR
DERIVATION
FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION
ORBIT

MISSION DURATION
TECHNOLOGY CATE
SIZE

WEIGHT/MASS

"AVERAGE POWER

PEAK POWER
DATA CI/0 RATES)
DATA CSTAQRAGE CAP)
STABILITY
POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/CNTRL COND
DPERAT ENVIRON
CONSUMABLES

TEXT

ORIGINAL PAGE 19
OF POOR QUALITY

SA2119
SSTM VOL 3, 9-81
Me NEINy MSFC

PS/PH

LMSC-D889718

COHERENT OPTICAL SYSTEM OF MODULAR IMAGING COLLECTOR (COSMIO)

500 C(KM)
2845 JEG

120 MONTHS

> 1390

12 X & gia (M)
67000 (XG)
25.0 (KwW)

10000 (MBITS)
0000.0004 CARC SEC)

SA2110.TXT

Coherent Optical System of Modular Imaging Collectors (COSMIC)

. will increase the capabilities of UV Optical/IR astronomy by

saveral orders of magnitude more than Space Telescopo.
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ORIGINAL PAGE IS

OF POOR QUALITY LMSC-D889718
REQID SA2120
SOURCE SSTM vOL 3, 9-81
CONTACT/ZAUTHOR Me NEINy MSFC
DERIVATION
FAMILY PS/7?H

MISSICN/EXPERIMENT 100-METER THINNED APERATURE TELESCCPE
ALTITUDE 500 (XM

INCLINATION 28.5 DEG

ORBIT

MISSION DURATION 120 MONTHS

TECHNOLOGY DATE > 199¢C /
SIZE 100 aia (M)

WEIGHT/MASS 85000 (XG)

AVERAGE POWER 25.0 (KW)

PEAK PONWER

DATA (I/2 RATES)

DATA (STORAGE CAP) 10000 CMBITS)

STABILITY 0000.0001 CARC SEC)

POINTING ACC

MANNING

INTERFACES

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL CCND

OPZRAT ENVIRON

CONSUMABLES

. TEXT SA2120.TXTY

s Tha 100-Mater Thinned Apertura Talescope (TAT) has its basic
. objectivas a 30-fold increase in image resolution and a 1000-fold
. increase in astromatric pracision over that affordsed by the
" Space Telescopae.
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" REQID $A2130

ORIGINAL PAGE IS LMSC-D883718

OF POOR QUALITY,

SOURCE SSTM vOL 3, 9-81
CONTACT/AUTHOR Jo BALLANCE, MSF(L
DERIVATION

FAMILY PS/PH

MISSION/EXPERIMENT VERY LONG BASSLINE UV/DPTICAL/IR INTERFEROMERTER
ALTITUOE 400 (KM)

INCLINATION 57 DEG

3R3IT

MISSION DURATION

TECHNOLOGY DATE

SIZE
WEIGHT/MASS 01400 (XGD
AVERAGE POWER 00.9 (KW)

PEAK PDWER

DATA (I/0 RATES)D 12000 (KB®S)
DATA (STORAGE CAP)

STABILITY > 1 ARC MIN
POINTING ACC > 1 ARC MIN
MANNING

INTERFACES

SERVICE/ZMAINT

LOSISTICS

THERMAL/CNTRL COND

OPERAT ENVIRON

CONSUMABLES

TEXT 542130, TXT
Tha objectives of the Very Long 8aseslime UV/Optical/IR Interfero- ,
meter have not yat been determined. H
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REQID

SOURCE
CONTACT/ZAUTHOR
DERIVATIAON

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

OR31IY

MISSION DURATIIN
TECHNOLOGY CATE
SIZE

WEIGHT/MASS
AVZRAGE POWER

PEAK POWER

DATA (I/0 RATES)
DATA (STORAGZ CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICZ/MAINT
LAGISTICS
THERMAL/CNTRL COND
OPZRAT ENVIRON
CONSUMABLES

TEXT

‘ AL PAGE i§ .
ORIGINAL PACE 1 LMSC-D889718

SA2140
SSTM vOoL 3, 9-81
M. NEIN, MSFC

PS/PH

VERY LARGE SPACE TELESCOPE (VLST)
425 (XM)

285 DEG

120 MONTHS

> 1990

28.25 X Be4 dia (M)
22850 (XG)

060 (KW)

12.0 (KW)

0000.002 CARC S$z0)

TIRSS

SA2140.TXTY

The Very Large Space Telescope will incra2ase the sensitivity and
angular resolution available to UV/0Optical/IR astronomy by an
order of magnitude above the Space Telascopee.
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REQID

SOURCE .
CONTACT/ZAUTHUOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

" OR3IT

MISSICN DURATION
TECHNOLQGY DATZ

"SIE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CaAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/CUNTRL COND
OPERAT ENVIRON
CONSUMABLES

TEXT

ORIGINA) PAGE 1y LMSC-D889718

SA2180
SSTH4 vOoL 3, 9-81
We HIBBARD, GSFC

PS/PH

SOFT X=-RAY EXPLORER
400 (XM

28 DEG

012 MONTHS

01300 (KG)

00.146 (KW)

0002.0 (K3PS)

$4218J.TXT

Tha Soft X-Ray Explorer will porform an all-sky survey in the
soft x-ray (0«1 to 3.0 keV) spectral rangsz.
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ORIGINAL PAGE [ -

OF POOR QUALITY LMSC-D88I718 o
REQID $42190 T
SOURCE S3TY voL 3, 9-81 ' b
CONTACT/AUTHOR We HIBBARD, GSFC
DERIVATION -
FAMILY PSs/PH :
MISSION/ZXPERIMENT GAMMA=-RAY TRANSIENT EXPLORER (GTE) e
ALTITUDE 450 (KM) .
INCLINATION 28.5 DEG i
DR3IT b
MISSION DURATION 024 MONTHS ‘
TECHNOLOGY DATE : g
SIZE i
WEIGHT/MASS 03000 (KG) -
AVERAGE POWER 015 = 0240 (XW) o
PEAK POWER i
DATA (I/0 RATES) 0010.0 (K3PS) 1
DATA (STORAGE CAP)
STABILITY o
POINTING ACC o
MANNING “
INTERFACES . o
SERVICE/ZMAINT .
LOGISTICS e

THERMAL/CNTRL COND
ODFERAT ENVIRON 3
CONSUMABLES s
TEXT SA2190.TXT

Tha Gamma-Ray Transiant Zxplorar will be used to study both the om
recently discovered cosmic gamma~-ray transients, with 3ll-sky '
coverage and with very accurate positional and spectral measura-
mentsy and solar flare gamma-ray transients.
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ORIGINAL PATE 1§ LNSC-D8s3718

OF POOR QUALITY

REQID SA2470

SQURCE $PB82-MSFC~-2583

CONTACT/AUTHGR Jeo HILCHEY, PS02, MSFC
DERIVATION

FAMILY LS

MISSION/EXPERIMENT LIFE SCIENCES PAYLOAD #1 (LS-1)
ALTITUDE 400 (KM)

INCLINATICN

ORBIT ANY/LED

MISSION DURATION 006 MONTHS
TECHNOLOGY DATE

SIZE 1.07 X 6.46 dia (M)
WEIGHT/MASS 01770 (KG)

AVERAGE POWER 00.62 (KW)

PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CAP)

STABILITY ,

POINTING ACC

MANNING

INTERFACES FREON PUMP PACKAGE
SERVICE/MAINT 96 DAY REVISIT

LOGISTICS

THERMAL/CNTRL COND HEAT REJECTICN 0.65 (KW)
OPERAT ENVIRON LOW G

CONSUMABLES

TEXT SA2670.TXT

LS~1 is 3 minimum configuration, unmanned life sciences facilitye.
Tha concapt is basad on individual animal and plant containers
carried on an MPE Support Strugcture with associated life support
and integration hardware. Six rat containers and twalve plant
containers are included. The life support system is sized for
nominal 90 day servicae intarvals.
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ORIGINAL PAGE 12 LMSC-D889718
OF POOR QUALITY
REQID ' §A42480
SOURCE $SP82-MSFC-2583
CONTACT/ZAUTHGR Je HILCHEY, P502, MSFC
DERIVATION
FAMILY LS
MISSION/EXPERIMENT LIFE SCIENCES PAYLOAD #2 (LS-2)
ALTITUDE 400 C(KM)
INCLINATION
ORBIT ANY/LED

MISSION DURATION 006 MONTHS
TECHNOLOGY DATE

SIZE 269 X 2.30 dia (M)
WEIGHT/MASS 02500 (KG>
AVZRAGE POWER 0l.1 (KW)
PEAK POWER 0l.1 CKW)

- DATA (I/3 RATES3) 0020.0 (X3PS) )
DATA (STJRAGE CAP)
STABILITY
POINTING ACC
MANNING
INTERFACES FREON PUMP PACKAGE
SERVICE/MAINT 90 DAY REVISIT
LOGISTICS
THZRMAL/CNTRL COND HEAT REJECTION 1.2 (KW)
OPERAT ENVIRON LOW G
CONSUMABLES
TEXT SA2480.TXT

LS-2 15 a prassurized lifa sciences reszarch facility uwhich will
house 24 rats and 24 mice {(or equivalent). It contains 1life
support systemsy a cantrifuge which providas a 1-g environment
for half the animals, and integration harduware. Lifa support
gasa@s are contained in externally mounted bcttlese The 1life
support system is sized for nominal 90 day service intarval.
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REQID

SOURCE
CONTACT/ZAUTHOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
“INCLINATION

OR3IT

MISSION DURATION
TECHNOLOGY DATE
SIZE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/Q RATES)
DATA (STIRAGE CAP)
STABILITY

POINTING ACC
MANNING
INTERFACES
SERVICE/MAINT
LOGISTICS
THERMAL/CNTRL COND
OPERAT ENVIRON
CONSUMABLES

TEXT

I
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ORIGINAL P&GE g
OF POOR QuALiTY

SA2490
SP32-MSFC-2583

PS/GE

METEZOROLOGY PAYLOAD
400 (XKM)

57 DEG

1.6 X 4.81 X 2.89 (M)
01170 CXG)
01.14 (KW

0014.2 (K3PS)
0005.0 (ARC SEC)

0.74 (KW)

SA2490.TXT
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LMSC-D889718

Tha payload contains AMTS, AMSU, and MPS with integration harduware.
The payload is carried on an MPE support structure or 2quivalent.
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ORIGINAL PACE 1€

OF POOR QUALITY LMSC-D889718
REQID SA2500
SOURCE SPB2-MSF(C-2583
CONTACT/AUTHIR
DERIVATION
FAMILY PS/GE
MISSION/EXPERIMENT OCEAN PAYLOAD
ALTITUDE 400 (KM)
INCLINATION 57 DES
OR3IT
MISSION DURATION
TECHNOLOGY DATE
SIZE 9.6 X 4.0 X 1.5 (M)
WEIGHT/MASS 01736 (XG)
AVERAGE POMWER 00965 (KW)

PEAK POIOWER

DATA (I/0 RATES) 11086.0 (K3PS)

DATA (STORAGE CAP)

STABILITY

POINTING ACC

MANNING

INTERFACES

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND 0.555 (KW)

CPERAYT ENVIRON

CONSUMABLES

TEXT SA2500TXT

Tha payload contains the Jcean Microuwave Package, Scatterometer,
Microwave Radiometery and Color Scanner with intagration hardware.
A special carrier i3 assumed since the payload otcupies tha
aquivalent of more than two Spacelab pallets.
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ORIGINAL PAGE ¥

OF POOR QUALITY. LMSC-D889718
REQID $A2510
SOURCE SPB82-MSFC-2583
CONTACT/AUTHOR
DERIVATION
FAMILY PS/GE
MISSION/ZXPERIMENT SPACE PLASMA PHYSICS (SPP) PAYLOAD
ALTITUOE 300-400 CKM)
INCLINATION 57-90 DEG
ORBIT
MISSION DURATION
TECHNOLOGY DATE
SIZE bod X Lo46 X 34 (M)
WEIGHT/MASS 03133 (K5)
AVERAGEZ POWER 02.665 (KW)
PEAK POWER 08.885 (KW

DATA (I/0 RATES) 0277.0-7000.0 (XBPS)

DATA (STORAGE CAP) ‘

STABILITY 0060.0 (ARC SEC)

POINTING ACC

MANNING

INTERFACES

SERVICE/MAINT

LGGISTICS

THERMAL/CNTRL COND 1.84 (KW)

OPERAT ENVIRON

CONSUMABLES

TEXT SA251Q.TXT

Tha SPP payload contains the SEPAC,y WISPs snd AEPI instrumants.
Tha integration hardware includes an activa thermal control loop,
a shelf on which to mount the SEPACL elactron gun, MPD arcjat, and

. instruments, and a special struture for mounting the WISP dipole

antenna. The SPP payload is packaged on a Spacelab pailet.
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ORIGINAL PAGE 9
OF POOR QUALITY, LMSC-D889718

REQID SA2520

SOURCE SP82-MSFC-2583

CONTACT/AUTHOR

DERIVATION

FAMILY PS/GE/PH

MISSION/EXPERIMENT UPPER ATMOSPHERE RESEARCH SATZLLITE C(UARS)
ALTITUDE 400 (KM)

INCLINATION 571 DEG

ORBIT

MISSION DURATION
TECHNOLOGY DATE

SIIE 5.8 X 3.0 X 3.9 (M)
WEIGHT/MASS 02367 (KG)
AVERAGZ POWER 01.339 (KW)

PEAK POWER

DATA (I/0 RATES) 0013.3 (K&PS)

DATA (STORAGE CAP)

STABILITY

POINTING ACC

MANNING

INTERFACES

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND 0.849 (XW)

OPERAT ENVIRON

CONSUMABLES

TEXT SA2520.TXT

Payload contains UARS instrumaent group (HALCE, TWM, CLAES, ISAMS,
MLSy HRDIy USSIE, 3nd SUSIM) plus integration hardware. It is
anticipated that 2 special carrier strutur2 would be utilized
which would satisfy tha viauwuing requirements of the instrunent
group and optimize utilization of the Orbiter cargo envelope.
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ORIGINAL PAGE g

OF POOR QUALITY LMSC-D889718
REQID SA2560
SOURCE SPB2-MSFC-2583, 3-82
CONTACT/AUTHOR J. WELLMAN, J7L
DERIVATION
FAMILY SO/5E
MISSION/EXPERIMENT IMAGING SPECTRDMETER (IS) PAYLDAD
ALTITUDE 400 (KM)
INCLINATION ST DEG
OR3IT

MISSION DURATION 012 MONTHS
TECHNOLOGY DATE

SIZE

WEIGHT/MASS 01938 (KG)
AVERAGE POWER 02.77 (KW)
PEAK POWER £3.94 (KW)

DATA (I/0 RATES) 100C.0 (K3P3)
DATA (STORAGE CAP)

STABILITY 0000.04 (ARC SE0)
POINTING ACC 0036.0 CARC SEC)
MANNING

INTERFACES TDRSS
SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND

OPERAT ENVIRON

CONSUMABLES

TEXT SA2560.TXT

Payload contains the IS instrument, a two axis pointing system,
and other integration hardware packaged on a Spacelab pallet.
IS would like to observe the sam2 targats 3as SAR. Six opera-
tions per orbit is minimum requirement. Mora operations are
desirabl2. Some la2akaga of nitrogan possible.

117

KW



REQID

SOURCE
CONTACT/AUTHOR
DERIVATION

FAMILY
MISSION/EXPERIMENT
ALTITUDE
INCLINATION

ORBIT

MISSION DURATION
TECHNOLOGY DATE
SILE

WEIGHT/MASS
AVERAGE POWER

PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CAP)
STABILITY

POINTING ACC
MANNING

INTERFACES
SERVICE/MAINT
LCS3ISTICS
THERMAL/CNTRL COND
OPZRAT ENVIRCN
CONSUMABLES

TEXT

ORIGINAL PAGE {8 LMSC~D889718
OF POOR QUALITY

SA2570

SP82-MSFC-2583

SQ/S5€E

TLECTROPHORESIS OPERATIONS IN SPACE CEOS)
400 (XKM) -

ANY/LEQ
006 MONTHS

1.22 X 4.27 dia (M) EACH MODULE
048951 (KG)

03«5 (KW)

03.5 (KW)

0000.001 (K3PS)

~

RESUPPLY MODULES EXCHANSED EVERY 6 MONTH

3e5 (KW)

LOW G

VENTS 0.71 KG/DAY COF WATER
SA2570.TXT

The £0S facility comes in two modules, a production module and a

resupply module.

The production module remains on orbit while

resupply modules are exchanged every 6 monthse The currant £035
concapt requires an interloop heat exchanger (fraon-uyater) and
other integration hardware to adapt to the Space Platform. £0S
provides its ouwun carrier structure.
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ORIGINAL PAGE &'

ORI Y LMSC-D889718
REQID SA25890

SQURCE SPB82-MSFC-2583

CONTACT/AUTHOR

DERIVATION

FAMILY SO/SE

MISSION/EXPERZMENT MATERIALS EXPERIMENT ASSEMBLY (MEA)
ALTITUDE 400 C(KM)

INCLINATICN

ORBIT ANY/LEQ

MISSION DURATION 005 MONTHS

TECHNOLOGY DATE

WEIGHT/ZMASS 02315 (KG)

AVERAGE POWER 050 (KW)

PEAK POWER

DATA (I/0 RATES) 0000.5-0006.0 (KBPS)

DATA (STQRAGE CAP)

STABILITY

POINTING ALC

MANNING

INTERFACES RAU/ZFMDM/HRM/PDI

SERVICE/MAINT '

LOGISTICS

THERMAL/CNTRL COND

JPEZRAT ENVIRON LOW G

CONSUMABLES

TEXT SA258Q.TXT

Ths facility conducts a series of materials processing cycles in
seriase Cycle durations run from 3 to 30 days. Continuous
oparation desired within each cycla but break points would exist
betwaen cycles. MZA vents small amounts of air (4.06 kg)y helium
(0.C8 kg)s and argon (0.13 kg) during tha 150 day oparating
duratione.
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ORIGINAL PAGE 18 LMSC-D889718
OF POOR QUALITY

REQID $A2590

SOURCE SPB2-MSF(C-2583

CONTACT/ZAUTHOR R. WILSON, JPL

OERIVATION SA1310 )

FAMILY PS/PH/I

MISSION/EXPERIMENT ACTIVE CAVITY RADIOMETER C(ACR)

ALTITUDE 120 - 500 CXM)

INCLINATION

ORBIT

MISSION DURATION
TECHNOLOGY DATE

SILE 0239 X 0.229 X 0.337 (M)
WEIGHT/MASS 00020 (XG)

AVZRAGE POWER 00.010 (KW)

PEAK PDWER 00.013 (KW

DATA (I/0 RATES) 0000.217 (X3PS)
DATA (STORAGE CAP)

STABILITY

POINTING ACC > 1 ARC MIN/> 1 DEG

MANNING

INTERFACES RAU/ZFMDM

SERVICE/MAINT

LOSISTICS TEMPL LIMITS 283-343 DEG (KD

THERMAL/CNTRL COND 00.010 (KW)

OPERAT ENVIRON

CONSUMABLES

TEXT SA2590,TXT

" ACR is an electrically self calibrating, cavity detector pyrhelio-
meter capable of defining tha absolute radiation scale with an
accuracy better than 0.2%. It measures solar irradiance from far
ultraviolet through far infrared. ACR contains three idantical
detectors which are us2d simultaneously. Continuous operzition is
desired whan tho sun is available.
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ORIGINAL PAGE 19 LMSC-D889718
OF POOR QUALITY.

REQID SA26C0

SOURCE SP82-MSF(C~2583

CONTACT/ZAUTHOR G JRUELCKNERy NRL

DERIVATICN SA1310/3542520

FAMILY P3/7PH/T

MISSION/EXPERIMENT SOULAR (CUV) SPZCTRAL IRRADTIANCE MONITOR (SUSIM)

ALTITUDE 400 (xXxM)

INCLINATION 235 DEG

ORBIT

MISSION DURATION
TECHNOLOGY DATE

SILE 085 X 077 X Go28 (M)
WEIGHT/MASS 0083.7 (KG)
AVERAGE PCOWER 00.123 (KW
PEAK PIWER 0Q0.153 (KW)

DATA (I/J RATES) 0000.53 (K8PS)
DATA (STORAGE CAP)

STABILITY > 1 ARC MIN

POINTING ALC > 1 ARC MIN

MANNING

INTERFACES RAU/ZFMDM

SERVICE/MAINT .

LOGISTICS TEMP. LIMITS 288-253 JES (K)

THERMAL/CNTRL CCND 04153 (XW)

DPERAT ENVIRON

CONSUMABLES

TEXT SA2600.TXTY

SUSIM measuraeas thae far ultraviolat flus spa2ctrum from the sntire

sun in the wavalangh range 120-400 nme with a resolution of 0.1 nm.

Th2 goals arae to inprove the accuracy of absolute solar fluxes and
to study both long (solar cycle - 11 yaars) term and short term
{minutes) variation of the solar fluxe. Two modes of operation are
usady continuously monitcring fixed wavelengths and continuously
scanning the spactrum. Calibration using tha deuterium lamp will
be performed onca per day (25 minutes). Alignment verification
{step scan) will ba performed as neseded (40 minutes).
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- ORIGINAL PACE 18 LMSC-D889718

OF POOR QUALITY

REJID $A2610

SQURCE USER CONTACTS
CONTACT/ZAUTHOR

ODERIVATION

FAMILY PS/GE

MISSION/EXPERIMENT OCEANJGRAPHIC DBSERVATORY
ALTITUDE ) 400 (KM)

INCLINATION 65 DEG

OR3IT 300 (KM) AT 28.5 DEGy MARGINALLY USEFUL
MISSION DURATIIN 10 YEARS USEFUL COPERATION
TECHNOLOGY DAT:Z 1385

SIZE 9.2 X 4.3 dia (M)
WEIGHT/MASS 14000 (KGD

AVEZRAGE PCOWER 0135 (KW)

PEAK POWER 05.0 (KW)

DATA (I/0 RATES) 1000.0 (KBPS)
JATA (STORAGE CAP) 20000.0 - 40000.0 (MBITS)

STABILITY 0001.3 CARC S:E0)

PJINTING ACC 0000.2 (ARC SEC)

MANNING 2 MEN (MINIMUM)

INTERFACES TORSS

SERVICE/MAINT 6 MINTHS (RE-CRZW)

LOGISTICS EVA

THERMAL/CNTRL COND 0.5 - 1.5 (XW) HEAT DISSIPATION
OPZRAT ENVIRON LOW ~ G

CONSUMABLES N3 INSTRUMENTATION PECULIAR NEEDS
TEXT 5425107XT

The OCEZEANOGRAPHIC OBSERVATORY payload centains the SAR, Altimater,
Scatterometer, single channel Microwava Radiomeater, and SSMI Microuwave
Imager. The sansors will operata2 over the complete wavelenth
spactrum. Tha nead for an esxperimental laboratory in space in which
multi~sensor systemns can be developad and correlated with obsarvations
from space to axpand existing capabilities and to expanrd our
understanding of the data has bean recognized. Long duration flights
(30 - 60 days minimum) are raguirad to accomplish this objective,
sincae the long-tim2 behavior of dynamic occaan phenoma is of prima
interest. Initial requirements are for tha experimentasr to control
the pointing of or control the duty cycles of the instruments. A
desirable capability is to be able to change out or re-configure
equipmant on-orbit.
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ORIGINAL PAGE (g LMSC-D889718
OF POOR QUALITY
REQID $42520
SOURCE SP82-MSFC-2583, 3-82
CONTACT/AUTHOR A. LOOMIS, JPL
DERIVATION
FAMILY PS/GE
MISSION/EXPERIMENT SYNTHETIC APERATURE RADAR CSAR
ALTITUDE 400 (XM :
INCLINATION 57 DEG
ORBIT

MISSION DURATION
TECHNOLOGY DATE

SIZE 4al X 246 X 0.5 (M)
WEIGHT/MASS 01876 (KG)

AVERAGE POWER 060 (KW)

PEAK POWER 0605 (KW)

DATA (I/O RATES) 120000 (K3PS)
DATA (STORAGE CAP) T3D

STABILITY > 1 ARC MIN

POINTING ACC > 1 ARC MIN/> 1 DEG

MANNING

INTERFACES FMOM

SERVICE/MAINT NQ LIMITING FACTORS IDENTIFIED
LOGISTICS

THERMAL/CNTRL COND S5.4 (XKW)

OPEZRAT ENVIRON

CONSUMABLES

TEXT SA2620.TXT

Payload contains the SAR instrumant plus integration hardware and a
Spacelab pallet. The SAR antenna folds for launch/return and deploys
on orbit for operation. The antenna would mount lanthuwise or
crosswise to the carrier as necessary to achieve orientation parallel
to the valocity vector during oparatione.

TARGET DESCRIPTION: The entirs earth’s surface is potantial target.
Conwplete coverage of land massas for mapping is an early objective.
Agricultural studies prefer repetitive obsarvations on time scales of
weaksy typically. OQOcean and ice studies prefer repetitive
observations on short time scales.

Six operations per day minimum. Cne operation par orbit of 15-20
minute duration during pass ovar specified target 3arazase. More
oparations are desirable. Altitudzs must ba known to set transmitter
poser and trans- mission/reception timing. Jparating sequence chang2
regquired if altitude changes by “35 kme Orbit should be circular\to
+-4 kme The SAR raquires a clear field of view 6 X 50 degrees.

Tha SAR radiatas high power, pulsed radio freguency energy at 1.2 and

Se3 or 9.6 GHz. B8andwidth is ~20 MMz at each band. It is susceptible
to radio fraguancy interferencee.

123

ﬁa&)



"

ORIGINAL PAGE IS LMSC-D889718
OF POOR QUALITY

REQID $SA2530

SOURCE $PB2-MSFC~-2583, 3~-82

CONTACT/AUTHOR

DERIVATION SA2490

FAMILY PS/GE/L

MISSION/EXPERIMENT AOQVANCED MICROWAVE SCUNCSING UNIT CAMSU)
ALTITUDE 400 (KM)

INCLINATION 57 DEG

OR3IT

MISSION DURATION NO LIMIY
TECHNOLOGY DATE

SIZE 0«5 X 1.6 X 0.6 (M)
WEIGHT/MASS 00080 (KG)
AVERAGE POWER 00417 (KW)

PEAK POWER
DATA (I/0 RATES) 0003.5 (K3PS)
DATA (STORAGE CAP)

STABILITY > 1 ARC MIN
POINTING ACC > 1 ARC MIN
MANNING

INTERFACES RAU/ZFMDM
SERVICE/MAINT

LOGISTICS

THERMAL/CONTRL COND

CPERAT ENVIRON

CONSUMABLES

TEXT SA2630.TXT

The AMSU is a 20 channel microwave radiocmeter which measures the
vertical profile of atmospheric temparature and moisture for input to
numnarical weather pradiction modelse It will 3lso maasure
pracipitation distri- bution and intensity. Ground resolution is 50
km for channals 1-15 and 15 km for channals 16-20.

EMISSIONS/SUSCEPTIBILITIES: Susceptible to microwsve radistion at the
observing frequencies. Water vapor and oxygan lines are used for
several channelse.

OPERATIONAL REQUIREMENTS: Raquires global coveraga at least tuice
daily. The instrumant scans +-50 deg cross track with an B8 sec scan
periosde.
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ORIGINAL PAGE IS LMSC-D889718

OF POOR QUALITY

REQID SA2640
SOURCE $P82-MSFC-2583, 3-82

CONTACT/ZAUTHOR

DERIVATION SA2490

FAMILY PS/GE/I

MISSION/EXPERIMENT AOQVANCED MCISTURE AND TEMPERATURE SOUNDSR (AMTS)
ALTITUDE 400 C(KM)

INCLINATION 57 DEG

ORBIT

MISSION QURATION NO LIMIT
TECHNOLOGY DATE

SIZE 1.0 X 1.4 X 0.8 (M)
WEIGHT/MASS 00300 (XG)

AVERAGE POWER €015 (KW)

PEAK PCOWER

DATA (I/0 RATES) 0003.0 (K3PS)
DATA (STORAGE CAP)

STABILITY > 1 ARC MIN
POINTING ACC > 1 ARC MIN
MANNING

INTERFACES RAU/FMOM
SERVICE/MAINT

LOSISTICS

THERMAL/ZCNTRL COND

OPZRAT ENVIRCN

CONSUMABLES

TEXT SA425640.TXT

Tha AMTS is a 28 channel infrared spectromater which measures vertical
praofils of atmospharic temperature and moisture for input to numerical
weathar pradiction modals.

EMISSICNS/SUSCEPTISILITIES: Susceptible to amissions, absorption or
scat~- tering of infrarad radiation in the field of view and to
condensatior on optical surfacese.

OPERATIONAL REQUIREMINTS: Requires globsl ccverage at least tuwica
dailye.

125



ORIGINAL PAGE IS LMSC-D889718
OF POOR QUALITY -

REQID SA2650

SOURCE SP82-MSFC-2583, 3-82
CONTACT/AUTHOR

DERIVATION Sa2490

FAMILY , PS/GE/I

MISSION/EXPERIMENT MICROWAVE PRESSURE SOQUNDER (MPS)
ALTITUDE 400 (KM)

INCLINATION 57 DEG

OR3IT

MISSION DURATION N3 LIMIT
TECHNOLOGY CATE

SIZE 1.5 X 0.6 X 0.5 (M)
WEIGHT/MASS 00050 (KG)

AVERAGE PGWER 0042 C(KW)

PEAK PCWER

DATA (I/0 RATES) 0007.5 (KBPS)
DATA (STORAGE CAP)

STABILITY > 1 ARC MIN
POINTING ALC > 1 ARC MIN
MANNING

INTERFACES RAU/ZFMDM
SERVICE/MAINT

LOSISTICS

THERMAL/CNTRL CONC

OPZRAT ENVIRCN

CONSUMABLES

TEXTY SA2650TXT

The MPS is an active microwave sensor using up to 5 channels t»o
measura surfac2 {s23 level) pressure of ths atmosphere for input to
nunterical weather pradiction modelse.

EMISSIONS/SUSCEPTI3ZILITIES: MPS radiates microuwave rf energy. It is
suscaptibla to microwave interference at the operating freguencies.

OPERATIONAL REJUIREMENTS: Global coverage dasirabla but not mandatorye
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ORIGINAL PAGE IS LMSC-D889718

OF POOR QUALITY

REQID SA425660

SOURCE SPB2-M5F(C~-2583, 3-82
CONTACT/ZAUTHOR

OERIVATION SA42500/3542610

FAMILY PS/GE/I
MISSION/ZXPERIMENT COLOR SCANNER
ALTITUDE 400 (XM)

INCLINATION 57 BEG

OR3IT

MISSICN DURATION NO LIMIT
TECHNOLOGY CATE

SIZE 0.55 X 0.36 X 0.41 (M)
AEIGHT/MASS 03050 (KG)
AVZIRAGE POWER 00.085 (KW

PEAK POWER

DATA (I/0 RATES) 108240 (X3PS)

DATA (STORAGE CAP)

STABILITY > 1 ARC MIN

POINTING ACC

MANNING

INTERFACES RAUZ/FMDM/HRM/PDI

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL CCND

JPERAT ENVIRON

CONSUMABLES

TEXT SA2660.TXT

Th2 Color Scanner is a nina channel, scanning radiomatar operating in
the visible and infraraed portion of the spactrum. It measures the
ocaan colory from which chlorophyll concentrations and theareby
phytoplankton abundance c¢can be inferred.

CMISSIONS/SUSCEPTISILITIES: Susceptible to absorption, emission or
scat- tering in the visible and infrarad.

OPCRATIONAL REQJUIREMENTS: ODesirable to oparate continuously over
oc2an whan sun angle is acceptable. Sun angle must be within +-390
degrees of nadir.

SPECIAL CONSIDZRATIONS: Roguires clear fiald of view 4= 40 degrees
from nadir, crosstrack. Space view requirad for calibration.
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o OF POOR QUALITY LMSC-D889718

REQID SA2870

SOURCE SPB2-MSFC-2583, 3-82
CONTACT/ZAUTHOR ’
DERIVATION SA2500/5A2610

FAMILY PS/GE/L
MISSICN/EXPERIMENT MICROWAVE RADICMETER
ALTITUDE 400 (KM)D

INCLINATION : 57 DEG

ORBIT

MISSION DURATION NO LIMIT
TELHNOLOGY DATE

SIZE 0e153 X 0495 X 0.204 & 0.8 (M) ANT,
WEIGHT/MASS 00055 (KG)
AVERAGE POWER 000565 (KW

PEAK POWER

DATA (I/0 RATES) 000240 C(KBPS)

DATA (STORAGE CAP) :

STABILITY

POINTING ACC > 1 ARC MIN

MANNING

INTERFACES RAU/FMDM/HRM/?DI

SERVICE/MAINT

LOGISTICS

THERMAL/INTRL COND

QOPERAT ENVIRON

CONSUMABLES

TEXT ' SA2870.TXT

The Microwave Radiometer is a passivey 5 channely scanning radiometer
which measuras the sea surface temperature, atmospheric water vapor,
and ic2 covere.

EMISSIONS/SUSCEPTI3ILITIES: Susceptible to microwavz radiation at the
operating fraquenciese.

OPERATIONAL REQUIREMENTS: The ant2nna borasight must be pointed
aporox- imately 40 degrees foruward of aft of nadir, and a clear fiosld
of view is required 25 deg ¢ross track. Continuous operation over
ocaan is des~ irable both day and night,
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ORIGINAL PRGE & LMSC-D889718
OF POOR QUALITY

REQID SA2680

SCURCE SP82-M5FfC-2583, 3-82
CONTACT/AUTHAOR

DERIVATION SA2500/542610

FAMILY PS/GE/I
MISSION/EXPERIMENT OCEAN MICROWAVE PACKAGE
ALTITUDE 400 (XM)

INCLINATION 57 DEG

ORBIT

MISSION DURATION NO LINIT
TECHNDOLOGY CATE

SIZE SEE SPECIAL CONSIDERATIOINS
WEIGHT/MASS 00200 (KG)
AVERAGE POWER 00.2 (KW)

PEAK POWER

DATA (I/70 RATES) 0020.0 (KBPS)

DATA (STORAGE CAP)

STABILITY

POINTING ACC > 1 ARC MIN

MANNING

INTERFACES RAU/Z/FMDM/HRM/PDI

SEQVICE/MAINT

LOSISTICS

THERMAL/CNTRL COND

OPZRAT ENVIRON

CONSUMABLES

TEXT SA2680.TXT

The OJcean Microwave Packagae contains two 2¢ctive instruments, the
Multibeam Altimeter (MA) and the Directional Wava Spactromater (DWS)e.
MA uses two antennas to interferomatrically gererate multiple radar
beams 2ithar side of nadir. DWS scans a 10 deg half angle cone arsund
nadire

EMISSIONS/SUSCEPTISILITIES: The instruments radiate and 2re
susceptible to rf energy at 13.7 GHz.

DPERATIONAL REJUIREMENTS: Continuous oparation is desirable over
oceansy day or night. Clear field of view is required 10 deg around
nadire . .
AL CONSIDERATIONS:

m diamater antannas separated by 11 m during operation

m diamatar conically scanning antenna

m diamater x 0.8 m nadir viewing antanna
e51 X D0e3% x Ne25 m box

PzC

S I
2 1
1 -3
1 2
1 0
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) LMSC-D889718
- ORIGINAL PAGE I3

OF POOR QUALITY

REQIOD SA2690

SOURCE SPR2-MSFL-2583, 3-82
CONTACT/ZAUTHOR

DERIVATION SA2500/5A2610

FAMILY PS/GE/I
MISSION/EXPERIMENT SCATTEROMETER
ALTITUQE 400 (XM)

INCLINATION ST DEG

OR3IT

MISSION DURATION NO LIMIT
TECHNCLOGY DATE

SIZE SEE SPECIAL CONSIDERATIINS
WEIGHT/MASS 0016C (KG)
AVEZRAGE POWER 00.215 (K4)

PEAK POWER

DATA (I/0 RATES) 0004.0 (K3PS)

DATA (STORAGE CAP)

STABILITY

POINTING ACC > 1 ARC MIN

MANNING

INTERFACES RAU/FMDM/HRM/PDI

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND

OPERAT ENVIRON

CONSUMABLES

TEXT SA2A90.TXT

Tha Scatterometer is a multipla beam radar which me2asures wind speed
and direction over a wide swath 2ither sid2 of nadir.

EMISSIONS/SUSCEPTISILITIES: The Scattsromatar radiates and is
susceptibla to 14.5 5Hz radiation.

OPERATIONAL REQUIREMENTS: Desirable to ¢oparate continuously over
ocean both day and nighte Clear field of view reguired approximataly
45 dagrees either side of nadire

SPECIAL CONSIDZRATIONS:

Requirass auxillary rain detection.
Six antenn3ss=3.1 x 04039 x 0.15 =
Ona box=1lel5 x 055 x 0631 m
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F POOR QUALITY LMSC-D889718
REQID $A2700
SOURCE SP82-MSFC-2583, 3-82
CONTACT/ZAUTHOR Re ISE, MSFC
DERIVATION SA2510/5A1310
FAMILY PS/GE/I
MISSION/EXPERIMENT ATMOSPERIC PHOTOMETRIC IMAGING CAZPI)
ALTITUDE 250 (KM)
 INCLINATION 57 DEG
ORBIT
MISSION DURATION  NO LIMIT
TECHNOLOGY DATE
SIZE 1o4 X 0.47 X 1.4 (M)
WEIGHT/MASS 00174 CKG)
AVERAGE POWER 00434 (KW
PEAK POWER 00456 C(KW)

DATA (I/0 RATES) 0277.0 (KBPS)

DATA (STORAGE (CAP)

STABILITY > 1 ARC MIN

POINTING ACC

MANNING

INTERFACES RAU/FMDM/VIDED

SERVICE/ZMAINT

LOGISTICS

THERMAL/CNTRL COND 0034 (KW)

OPERAT ENVIRON

CONSUMABLES ~

TEXT SA2700.TXT

AZPI consists of a dual channel, low light levael video system mounted
on a staonilized two-axis gimbal system, with associated optics and
data hand~ ling 2lectronics. Tha mount is a Modified Apollo Star
Tracker (MAST).

AEPI observes tha ground footprint of the SEPAC charged particle beam,
tha SEPAC beam a3s it exists the accelerator,y, and natural auroras.

Most oper- ations will be coordinated with SEPAC, although the
possibility axists of independent observations of natural auroras at
high latituda, and observa- tiaons of tarminator and magnatic eguator
crossingse.

The cbservations are photometric video images of nmatural and inducad

atno~- spheric emission, and of the beams produced by SEPAC.

Observations of natural emission are performad in the auroral zonsese. -
Coordination with SEPAC is raquired for observations of induced

emission. A typical obser- vation will last 10-15 minutes. Operation
scheduling for induce2d emission is a function of geomagnatic

coordinatese.

SEPAC is schedulad for SPACELAB~-1 flight.
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ORIGINAL PAGE 18 LMSC-D889718
OF POOR QUALITY

REJID SaA2710

SOURCE §P82-MSF(C-2583, 3-82

CONTACT/ZAUTHOR Be RQSERTSy MSEC

JERIVATION SA2510/SA1310

FAMILY PSs/GE/I

MISSION/EXPERIMENT SPACE EXPERIMEINTS WITH PARTICLE ACCELATORS (SEPAC)
ALTITUDE 250 (kM)

INCLINATION 57-30 Q0EG

JRBIT

MISSION DURATION

TECHNCLOGY DATE

SIlE 0.75 X 0.56 X 1.75 (M)
WEIGHT/MASS 00637 (KG)
AVERAGE POWER _ 00.10 (KW)
PEAK PCOWER 02.30 (KW)

OATA (I/C RATES) 0512.0 (KBPS) '
DATA (STQRAGE CAP)

STABILITY > 1 ARC MIN/> 1 DEG

PCINTING ACC > 1 ARC MIN/> 1 D56

MANNING

INTERFACES RAU/FMOM/VIJEO/WIDEBAND ANALDS
SERVICE/MAINT FLIGHT DURATION LIMITED 8Y GAS SUPPLY
LOGISTICS GAS RESUPPLY

THERMAL/CNTRL CCND 0.5 (XW) PASSIVE~1.75 (KW) BEAM FIRING

OPERAT ENVIRON

CONSUMABLES 20 (KG) HapslryN2 or Xa

TEXT SA2710.TXT

SEPAC as an active instrument, generates a disturbance in the vicinity
of the spacecraft and observes the interaction of the emitted beam
with the space plasma and atmosphere. Operations will be driven by
geamagnetic field pointing geographic locations, and lighting
requirements. Emphasis on UV-Vis-IR mea- surments/observations
croates proefaerence/requirement for dark side operation. Opportunities
vary with time/position in orbit but are predictable. E£-beam/ plasma
gun firing (~5 min.) would occur 3-4¢ times per orbit mostly on the
dark side. Intensive operation “1 week/month would be satisfactorye.
Coordination with ground sites within 150 km of ground track is of
sone interest for optical and radio observations. MPD/NGP provides
charge neutralization for most F0"s using the EB8A.

Primary investigation areas on SiL-1 are: (1) Vehicle neutralization,
C2) Beam plasma physicsy and (3) Baam atmosphere interaction. In-beam
(gun-mountaed) measurements include beam current, electron density and
tenperature, and electric waves. Other measursments from the
spacecraft include return curraonts vehicle charge, plasma density and
temperaturs, electric and magnetic waves, video observations, and
photometric measurments. Emphasis is on UV-VYis-IR
measurements/observations.

TARGET DESCRIPTION: Look directions are established with respect to
the geo- magnetic field vector. Zones of interest include:
Auroral/high magnetic latitude (M.L. >60 deg), high and middle
latitude Clat. > 30 deg)s equatorial zone (M.L. € ¢~ 2 deg)y South
Atlantic Anomaly (long. = 30 deg S ¢— 15 daogs lat. = 40 deg W ¢-30
deg)s and ground radar sites.

SPECIAL REQUIREMENTS: Night operation desired (where sun is > 30 deg
below the horizon on the ground) for those functional objectives
relying on optical observations. Electron gun cathode is sensitive to
02y H20e and micron size particles. .

132

sy

PRt ]

LAV

F eyt

PN

[UER——



:

ey

Emrusy

Py

»
1

)

ORIGINAL PAGZ 18 LMSC-D889718
OF POOR QUALITY

REQID SA2720

SOURCE SPB2-MSFC-2583, 3-82

CONTACT/AUTHIR D. REASONER, MSFC

DERIVATION SA2510/5A1310

FAMILY PS/GE/]

MISSION/EXPERIMENT WAVES IN SPACE PLASMAS (WISP) .

ALTITUDE 325-500 (KM)

INCLINATION 50-90 DEG “90 DEG PREFERRED

OR3IT

MISSION DURATICN NO LIMIT
TECHNOLOGY DATE

SIZE 242 X 0460 X 1.27 (M)
AEIGHT/MASS 00732 (KG)

AVERAGE POWER 01.0 (KW

PEAK POWER 07.0 (KW)

DATA (I/0 RATES) 7000.0 {(KBPS)'
DATA C(STORAGE CAP)

STABILITY - > 1 ARC MIN/> 1 DEG
POINTING ACC > 1 ARC MIN/> 1 DEG
MANNING

INTERFACES RAU/FMOM
SERVICE/MAINT

LOGISTICS

THERMAL/ZCNTRL CCOND Q1.0 (KW)

JPERAT ENVIRON

CONSUMABLES

TEXT SA2720.TXT

WISP is facility for performing active (power radiating) radio
fraquency experiments. The major assemblias are the VLF Subsystem
{VLFSS), HF Subsystem (HFSS), Dipole Antanna Subsystem (DASS)y and the
Conman QOperating Ras2arch Equipment (CORE) assemblye VLFSS is a
transmitter operating in the 1-30 kHz ranga2. ™FSS is a3 transmitter
and receivar operating in the 100 kHz th 30 MHz rangae. 9DASS radiates
outputs of the VLF and HF transmitters and receives the returned HF
signalse. CORE controls antenna extension/retraction, genarates tha
VLF waveforms, and raformats raturned HF signals for video displaye.
Tha QASS mounting structure is treatad as a3 LFE iteme DASS mounting
must provide high voltageshigh frequancy isolation. Cables from the
HF and VLF transmitters carry high voltages (500-6500 V).

Major Deployable Elements/Internal Moving Parts: Antenna alemants
extend to 150 meters each in operating canfiguration., Tip-to-tip
extension is 300 m. Antannas fit inside the triangular support
elements when retractede. 3Spacalab WISP antenna 3lemants extend to
50 m for 100 m tip-to-tip length. Cycle life is ™50 cyclese.
Extension/retraction takes T4 min each dir2cticne. 100 m element
length is considerad achievable but costly.

Target Description: Magnetic field pointinge Field modal provides
fiald direction with 1-2 dege. uncertainty. Pointing error bands for
most F3°s arz +-5-10 deg. Coordination with ground based receivers
desirads Sea Notes for list. Scheduled for Spacelab-be.
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ORIGINAL PAGE IS LMSC-D889718
OF POOR QUALITY ’

REQID SA2730

SOURCE SP82-MSFC-2583, 3-82

CONTACT/AUTHOR A.E. ROCHE, LMSC

CERIVATION S42520

FAMILY PS/GE/PH/I

MISSION/EXPERIMENT CRYOGENIC LIMS ARRAY ETALON SPECTROMETER (CLAES)

ALTITUDE 400 C(KM)

INCLINATION 57 DEG

ORSBIT

MISSICN DURATION €18 MONTHS
TECHNOLOGY DATE

SIE 2.6 X 1.2 dia (M)
WEIGHT/MASS 00450 (KG)
AVERAGE POWER 00.02 (KW)

PEAK POWER

DATA (I/0 RATES)
DATA (STORAGE CA4AP)

STABILITY

POINTING ACC

MANNING

INTERFACES RAU/FMDM

SERVICE/MAINT

LOGISTICS 13 MONTH HYDROGEN SUPPLY
THERMAL/Z/CNTRL CCND PASSIVE (CRYCGENIC)
OPERAT ENVIRON CSCLED TG 10 286G (K)
CONSUMABLES 20 (K3) (SOLID HYDROGEN)
TEXT $82730.7TXT

CLAES is a cryogenically cooied (solid hydrogen) infrared spectromater
sensitive over 3.5-12 um range with 0.25 cm-1 resclution. Uses tilt-
scanned sclid stalons and Slocking filterse The antire instrument is
coolady with the focal plane cooled to 10 K. Measures thermal limb
emission. Specific interest in ozone destructive N and Cl families
{N20y NO, NO2, HNDO3, CF2{12, CFC13, HCl, C10, and CIND2), selected
minor minor constituents (03, M23, CH4, and CC2)y and temparaturs.

On2 side viewinge.

EMISSIONS/SUSCEPTIBILITIES: Sansitive to emission, adsorption, or
scattering in tha 3.5-12 um range. DJepcsition on optics degrades
acCcuUracye.

OPERATIONAL REQUIREMENTS: Global synoptic coverage desired. Oporates

both day and nighte Limb scan is from 10-350 km altitude with a 30
setond scan perioda.
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ORIGINAL PAGE 18

OF POOR QUALITY LMSC-D889718
REQID SA2740
SOURCE SPB2~-MSF(C-2583, 3-82
CONTACT/Z/AUTHOR Je RUSSELL, LaRC
DERIVATION . S42520
FAMILY, PS/GE/PH/I

MISSION/EXPERIMENT HALOGEN CCCULTATION EXPERIMENT (MALEZO0)
ALTITUDE 550 CKM)

INCLINATION 57 DEG

ORBIT .

MISSION DURATION 024 MONTHS C(MINIMUM)

TECHNOLOGY DATE

SIZE 0.70 X 0.76 X 0.82 (M2
WEIGHT/MASS 000936 (XG)
AVERAGE POWER 00.078 (KW)
PEAK POMWER 00.098 (KW)

DATA (I/0 RATES) 0004.0 (KBPS)
DATA (STORAGE CAP)

STABILITY > 1 ARC MIN/> 1 DEG
POINTING ACC > 1 ARC MIN/> 1 DEG
MANNING

INTERFACES RAU/FMDM/SHUTTLE
SERVICE/MAINT

LOGISTICS

- THERMAL/CNTRL COND 0.078 (KW

DPERAT ENVIRON

CONSUMABLES

TEXT SA2740.TXT

HALCE is an instrumentation concept developed for NIMBUS-G under the
MAPS program. It has bean salected for flight on the Earth Radiation
Budget and Uppar Atmosphaere Research Satallites. No modifications have
been identified for Space Platform flight.

HALCE measuras the concentration of 9 atmospheric gases by gas filter
corralstion radiomatry during solar occultation. Clear sun calibration
observations are also required. Observations ara desired at every
sunrise and sunsat. Observations are performed while tha sunling is
10-60 km altitude at the tangent point. Clear sun observations reguire
the sunlina >150 km altitude at the tangent point. Typical observation
duration is 7 minutes but varies with occultation position. Latituda/
longitude coverage of the tangant point is nz2eded ovar as wide a rangas
as possible.

HALOE includes a two-axis gimbal with an azimuth range of +-180 dege
and alevation rangs of ~9 deg to +26 deg. Glint free field of view
reguirad 30X30 dagrees around sensor field of vieswe. Sun sa2nsor FQOV
is 20X20 degrees.

5TS Interfaces: HALJE is launched with the isolation mount unlocked,
but the mount must be locked for landing. Sinca the mount locks when
tha gimbal is rotateds STS power must be availables during launch ¢o
lock the mount in the avent of an 3bort.
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ORIGINAL PAGE i$ LMSC-D883718
OF POOR QUAL!W

REQID SA2750

SOURCE SP82-MSF(-2583, 3-82

CONTACT/AUTHOR Pe HAYS, UNIV. MICH.

DERIVATION SA2520/541310

FAMILY PS/GE/PH/L

MISSION/EXPERIMENT HIGH RESOLUTION DOPPLER IMAGER {HROI)D
ALTITUCE 400 (KM)

INCLINATION 57 DEG

ORBIT

MISSION DURATION NO LIMITY

TECHNOLOGY QAT:E

SIZE 1.8 X 0.3 dia (M) “TELESCOPE"
WEIGHT/MASS 00076 (KG)

AVERAGE PGWER 00.082 (KW)

PEAK POWER

DATA (I/0 RATES) 0004.0 (K3PS)
JATA (STORAGE CAP)

STABILITY

POINTING ACC > 1 ARC MIN/> 1 DEG
MANNING

INTERFACES RAY/Z/FMDM
SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND PASSIVE

OPERAT ENVIRON DAYLIGHT ONLY
CONSUMABLES

TEXT SA2750.TXT

HRDOI is an imajzing triple etalon Febry-Perot interferomneter fed by a
two axis gimbaled telescope. It obsarves adsorption faatures of 02
and bands in the scattered light in the 10-50 km attitudas range and
atmospheric emission features in the 60-300 km attitude range.
Velccity broadening and doppler—-shift measured. B8sth-side viewing
desirede Desired wind ma2asurement accuracy is S m/sece

EMISSIONS/SUSCEPTI3ILITIES: Sansitive to a2mission or adsorption in
lines measureasd, and to deposition on opticse

OPERATIONAL REQUIREMENTS: HROI operatas in daylight only.
Gbservstions are made of the earth’s limb at azimuth angles of 45 and
135 degrees with respa2ct to the velocity vactor. Measuremant of one
wind component requires on2 scan (20 sac), one side viewing.
Measurement of tuo wind components ra2quires two scans spacaed 135
seconds apart, one side viawinge.
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CRIGINAL pagE o
Gz -

OF POOR quaLis LMSC-D889718
REQID SA2760
SOURCE SPg2-MSFC-2583, 3-82
CONTACT/AUTHOR Fe TAYLOR, JXFORD UNIV.
"DERIVATION $A2520
FAMILY PS/GE/PH/I

MISSION/EXPERIMENT IMPROVED STRATOSPHERIC & MESOSPHERIC SOUNDER (ISAMS)

ALTITUDE 4C0 (KM
INCLINATION 57 DEG
OR3IT

MISSION DURATION T30
TECHNOLOGY DATE

SIZE 1.04 X 0.94 X 0.83 (M) _
WEIGHT/MASS 00085 (KG)
AVERAGE PCWER 004125 C(KW)

PEAK POWER
DATA (I/3 RATES) 0000.5 (K3P3)

JATA (STORAGE CAP)

STABILITY

POINTING ACC

MANNING

INTERFACES RAU/FMDM

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND PASSIVE, (CC CODJLED)D

QOPERAT ENVIRON CLOSED CYCLE COOQLED TO 70 DG (K)
CONSUMABLES

TEXT SA2760.TXT

ISAMS is a3 limb scanningy infrarad, gas corralation radiomatar. Thrae

of the datactors will be cocoled to 70 X using closed cycie coolers.
Spa2cific sensitivity to C02y H20, T0y NOy N20y and CH4. Measures
tharmal amission and rasonance fluocrascence of solar radiation.
Instrument viauws cross track in both directions.

EMISSIONS/SUSCEPTISILITIES: Gaseous contamination by species
measured, or daposition on optics desradas sccuracye.

OPERATIONAL REQUIREZMENTS: Global coversge desired. Day and night
oparaticne 5cans limb from 15 to 50 km altitude with s3can pericd of
36 secondse. One side viaws limb, other side simultaneously visuws

space for calibratiorne.

SPECIAL CONSIDZRATIONS: Attitud2 knowledge to 0.0003 degrees desired
to support a sacondary objactive (yeopotantial height measuremant).
To have all raw data transmittad to Oxford within 24 hourse.
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ORIGINAL ALY © LMSC-D889718

REQID SA2770

SOURCE $SPB2-MSFC-2583, 3-B2
CONTACT/AUTHOR Jeo WATERS, JPL

OERIVATION Sa2520

FAMILY PS/GE/PH/I
MISSION/EXPERIMENT MICRCWAVE LIMB SOUNDER (MLS)
ALTITUDE 400 (KM)

INCLINATION 57 DEG

ORSIT

MISSION DURATION NO LIMIT
TECHNOLOGY DATE

SIZE 209 X 1.8 X 2.1 (M)
WEIGHT/MASS 00234 (XG)

AVERAGE POWER 00«47 (KHW)

PEAK PGWER

DATA (I/0 RATES) 000441 (K3PS)

DATA (STORAGE CAP)

STABILITY

POINTING ACC 0035.0 (ARC SEOD

MANNING

INTERFACES RAUZ/FMDM

SERVICE/MAINT

LOSISTICS

THERMAL/CNTRL COND ACTIVE HEAT REJECTION

DPSRAT ENVIRCN

CONSUMABLES

TEXT SA27T70TXT

The instrument consists of a multi-freguancy microwave radiometer
oparating at 63, 119, 183, 2059 and 231 GHz. Specific interest is in
tharmal limb emission of D3, C1l0, H202, 024 L0,y and H2D to maasure
concentration, magnetic fieldy wind, tamperature, and prassure. OQOne
side viewing.

EMISSIONS/SUSCEPTIBILITIES: Sensitive to microwave interfarence in
observing bandse.

OPZRATIONAL REQUIRZEMENTS: Scans limb vertically from 15 to 100 km
altitude. Scan period = 80 seconds. ODperates both day and night.
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r ORIGINAL PAGE [$ LMSC-D889718
OF POOR QUALITY
REQID SAa278¢
: . SOURCE SP82-MSFC-2583, 3-82
* N CONTACT/ZAUTHOR GeTHUILLIERy SERVe d”AEROe du CNRS
: DERIVATION $42520
e . FAMILY PS/GE/PH/I
© MISSION/EXPERIMENT TEMO® AND wWIND MEASUREMENTS IN THE MESDSPHERE € LOWER THERMOSPHERE (TWM)
ALTITUJE ° 400 (KM)
INCLINATION 57 DES
- GREIT .
MISSION DURATION NO LIMIT \
TECHNOLOGY DATE ’

= SIZE 0.B7 X C.30 X 0,44 (M)

WEIGHT/MASS 00055 (KG)

- AVERAGE POWER 00.047 CKW)

) PEAK POWER
. DATA (I/0 RATES) 0001.1 (K3PS)

DATA (STORAGE CaAP)
STASILITY

i POINTING ACC

% MANNING i

f INTERFACES - RAU/ZFMOM
SERVICES/MAINT

- LOSISTICS
THERMAL/CNTRL COND PASSIVE
BPERAT ENVIRIN
CONSUMABLES
TEXT SA278J TXT

. Ths instrument is 3 wide angle Michelson interferometer fod by a

: Cassagrain telescope. Altitids scan parformed by tilting a plane
mirrore One side viewing selectad natural aemission lines are usad to

* measure wind and tamperature in high mesoschera and low thermosphers
(5577 A-QC1S)y 6300 A=-0C1D), 7319 A~Cey and 7278 Ay 7371 A-0H).

- Measuremant objective is to derive the eddy Jdiffusion coafficiant.
Desired measurament accuracies are +-3K in temperature and +-8 m/sec
wind velocity.

EMISSIONS/SUSCEPTIIILITIZES: Sensitive to amission or adsorbtion by
oxygen (atomic or singly ionized) and nydroxyl (COH) at lines maasured,
and to depasition on optics.
OPZRATIONAL REQUIRZMINTS: The instrumant scans the sarth®s limb from

- ' 80~-300 km altitude in 28.5 sac. Observations are performed both day
and night.
SPECIAL CCNSIDSRATIONS: Instrumant temperature limits 273-313 k at
all times due to molacular bonding of interfaromatar elements.
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ORIGINAL PAGE 12 LMSC-D889718
OF POOR QUALITY

REQID SA2790

SOURCE SP82-MSFC-2583, 3-82

CONTACT/AUTHDR G. ROTTMAN, UNIV COLORADO

DERIVATION SA2520

FAMILY PS/PH/I

MISSION/EXPERIMENT ULTRAVICOLSTY SOLAR SPECTRAL IRRADIANCE EX CUSSIE)

ALTITUDE 400 (KM

INCLINATION 5T DJEG

OR3IT

MISSION DURATIDON NO LIMIT
TECHNOLOGY DATE

SIZE 0.61 X 017 X 0.20 (M)
WEIGHT/MASS 00008 (XG>

AVERAGE PCWER 00.005 (XW)

PEAK POMWER

DATA (I/0 RATES) 0000.064 {KBPS)

DATA (STORAGE CAP) .

STABILITY

POINTING ACC

MANNING

INTERFACES RAU/FMDM

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND

OPERAT ENVIRON DAYLIGHT ONLY

CONSUMABLES

TEXT . SA2790.TXT

USSIE is a small Ebert-Fastie spectromater mountad on 3 pointing
platform capable of tracking both tha2 sun and selected stars. Full
disk spectral irradiance is measured in the region 115 to 440 nm.
Selected ultraviolat stars are used to monitor calibration stability
of the instrument.

EMISSIONS/SUSCEPTISILITIES: Gasz0us or particulate contamination that
absorbs or scattars ultraviolety cor deposition on optics degrades
accuracy of measuramants,

OPERATIONAL REQUIREMENTS: Objective is to measure day to day
variations in solar irradiance on tha csrder of 1% over periods of tha
solar rotation. Want to observe sun at least dailye. Stelloar
observations are na2eded periodically to monitor long tarm stabilitye.
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ORIGINAL PAGE 19 LMSC-D889718
OF POOR QUALITY

REQID SA2800

SOQOURCE SPg2-MSFL-2582, 3-82

CONTACTZAUTHOR Be. ROBERTSy NASA HQ

DERIVATION SA1310

FAMILY PS/GE/PH/I

MISSION/EXPERIMENT SOFT X=RAY TELESCOPE (SX)

ALTITUDE 400 C(XM) !

INCLINATION 5T DEG

grR3IT

MISSION DURATION
TECHNOLOGY DATE

SIZE 2.7 X 1.0 dia (M)
WELGHT/MASS 00485 (XG)
AVERAGE POWER 00.070 (KwW)

PEAK POWER 00105 (KW)

DATA (I/D RATES) 0400.0 (K3PS)
DATA (STORAGE CAP)

STABILITY

POINTING ACC 0005.9 (ARC SEC)

MANNING

INTERFACES

SERVICE/MAINT RESUPPLY GAS

LOGISTICS FLIGHT JURATION GAS LIMITED
THERMAL/CNTRL COND PASSIVE

OPERAT ENVIRGON SUN AVAILABLE

CONSUMABLES GAS VENTED AT 1 LITER PER HR. nSTP"™
TEXT SA2800.TXT

5X is 2 high resolution (1 arc s2¢) X-ray filter telascope supnorted
by a fine fia2ld (20 arc sec) high resolution (*4/~2 € 0.001) X-ray
spectroma2tar, Mounting on 3 pointing system is assumede The
sp2ciraomater contains three measuramant channelsy each with a
collimator, a3 B8ragg monochrometer, and a gas prcportional detector. A
two-3xis gimbal system proviges internal offset pointing for the
spactrometer.

CPZRATIONAL REQUIREMENTS: The operational objective is to
observasmeasure X-ray smissions from high temparature regions of the
sun”s atmosphere. X-ray vidzo observations (1 frame each 10 sec) are
made of the full disk to identify active ragions. The spectrometer is
offsat pointed ts observae tha identifiad ragions at selectad
wavelengthse. Real tim2 examination of images is casirad for
spectrometar pointing control. Near real time intaeraction on a 1-2
orbit basis is a workable mocde. .

SPECIAL CCNSIDERATIONS: Photographic image recording was planned for
the Spacelab varsion of SX. The ¢wo focal plane film cameras together
contain 4000 exposuras so film cameras may b2 meaningful in the
contaxt of a Soace Platform mission providad environmental constraints
can be met,
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ORIGINAL PAGE IS LMSC-D889718
OF POOR QUALITY

REQID SA2210

SOURCE SP82-MSFL~-2583, 3-82

CONTACT/ZAUTHOR Be RCBERTSy NASA HQ

DERIVATION SA1310

FAMILY PS/GE/PH/T

MISSION/EXPERIMENT LYMAN-ALPHA WHITE LIGHT CORIONDGRAPH CWLC)

ALTITUDE 185+« (KM)

INCLINATICON ANY

DR3IT

MISSION DURATION NO FIRM LIMIT
TECHNOLOGY DATE

SIZE 2.79 X De38 X 0.73 (M)
WEIGHT/MASS 00250 (KG)

AVERAGE POWER 00.087% (KW)

PEAK POWER 00280 (KW)

DATA (I/0 RATES) 0013.5 (K3PS)
DATA (STORAGE LAPD

STABILITY 0302.0 (ARC S£C)
POINTING ACC 0010.0 CARC SE0)
MANNING

INTERFACES

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND PASSIVE

OPZRAT ENVIRON SUN AVAILASBLE
CONSUMABLES

TEXT SA2813.TXT

Th2 primary objective of this instrument is ths measurement of coronal
tenparaturasy densitiesy and flow velocitia2s throughout the inner
solar corona (1.2 Ro to 8 Ro from disk center). The single hardware
unit contains 3 3pacalab Lyman-Alpha Coronograph (SLAC) and a White
Light Coronograph (WLC) which make simultaneous and co-spatial
observations. SLAC measuras hydrogen Lyman-3alpha and 0 VI 21032
radistions (0.04 - 5 A spectral resolution, 0.25 - 5 arc min spatial
resolution). WLC measures intensity and polarization of visible
coronal-light (20 arc sec spatial resclution).

EMISSIONS/ZSUSCEPTISILITIES: Instrument is sensitive to standard
optical contaminants effective in tha UV and visible spectrume.

OPZRATIONAL REQUIREMENTS: This instrument ra2quires sun centear
pointingy sun center pointing with an axial roll avery 50 secy and
offset pointing by +-1% arc min. Mounting on an instrument pointing
system is desired by the investigator to m2et these requiremants.
Pointing knowledge desirad within +-5 arc sece. Stability requiramant
is 2 arc sec for 30 sece.

SPECIAL CONSIDERATICNSS No spacszcraft illuminated surfsces within 15
deg3es of Solar LO0S. Desire absoluta time to +-100 msecs IP3 pointing
cooridinatzas, and time of sunris2 and sunsat.

#Includes 5 VA of 400 Hz ac pouweras
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ORIGINAL PAGE I LMSC-D889718

OF POOR QUALITY

RERQID SA232¢0

SOURCE SPB82~-MSFC-2583, 3-82

CONTACT/AUTHOR L. SIMMONS, JPL

DERIVATION $a1310

FAMILY PS/GE/PH/I

MISSION/EXPERIMENT ATMOSPHERIC TRACE MOLECULES 0SSERVED 8Y SPECTROSCOPY (ATMOS)
ALTITUDE 400 (KM)

INCLINATION

-ORBIT ' ANY/LED

MISSION DURATION
TECHNOLCGY DATE

SIZE 0.97 X 0.67 X 0.82 (M) )

WEIGHT/MASS 00300 («G6) ‘
AVERAGE POWER | 00175 dcy 00.135 ac (KW)

PEAK POWER 00.200 dcy 0C.170 ac (KW)

DATA (I/0 RATES) 16000.0 (XBPS)
DATA (STORAGE CAP)

STABILITY 0020.0 CARC SEC)

POINTING ACC > 1 ARC MIN/> 1 DEG

MANNING i
INTERFACES RAL/ZFMDM -

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND 0.333 (kW) COLD PLATE

OPERAT ENVIRON

CONSUMABLES

TEXT SA2820.TXT

ATMOS locks onto and tracks the sun near sunrise and sunset to measure
the spectral adsorption of solar energy in the stratosphere. The
primary measurament cbjectives are: (1) to identify trace species and
measurs the volume mixing ratios to levels of 10 to the -12th pouwer;
(2) to determine vertical profiles;: and (3) to measure the
stratospheric infrared backgrounde The stratospheric zone of interest

- is from 20-80 kme. Vartical resolution is 2 kme. Typical observation

lasts 3 minutes. Direct sun observations during orbit day and cold
sky observations during orbit night are made for calibration.

With roespect to elactrical power ATM3S ragquires both 28 Vdc and 115
Vac power. ATMOS uses two HRM channels, one for science data at 15.76
Mbps and the other for enginsering/housekeeping data at 1.28kbps. A
cold plate is used for haat rejection.

Target Description: Sun is tracked during sunrise and sunset to

maasurg adsorption spectrum of stratosphere between 20-80 kme Direct
sun and cold sky observations are made for calibration purposes.
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ORIGINAL PACE (8
OF POOR QUALITY

LMSC-D889718
REQID $A2830
SOURCE SP82-MSFC~2583, 3-82
CONTACY/ZAUTHOR D. DILLER, NASA HQ
DERIVATION $41310/5A1610
FAMILY PS/GE/PH/T
MISSION/EXPERIMENT ERBE —=- W-MFIV
ALTITUCE 600 (KM
INCLINATION 46 DEG OR SS POLAR
ORBIT

MISSICN DURATION
TECHNOLOGY DAT:Z

SIZE 0.67 X 025 X 0.2% (M)
WEIGHT/MASS 00030 (XG)
AVERAGE POWER 00.017 (Ku)

PEAK POWER

CATA C(I/0 RATES)S 0000.24 (KBPS)

DATA (STORAGE CAP)

STABILITY

POINTING ALC

MANNING

INTERFACES

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL CCND PASSIVE

CPERAT ENVIRON

CONSUMABLES

TEXT SA2330.TXT

Sensors for the Zarth Radiation 3udgat Experimant (ERBE) are contained
in two instrumant packages, a Wide and Medium fFfiald of Vieuw (W/MFOV)
unit, and a Scanner unit. The W/MFQOV unit contains two nadir pointing
sensors (FJV 130 deq) viewing the entir2 Earth disk, two nadir
pointing sensors (FOV “75 deg) viewing a 10 deg Zarth central angle,
and a3 solar viewin3 cavity radiometer. This unit contains its ouwn
azimuth pointing gimbal.

EMISSIONS/SUSCEPTISILITIES: ERBEZ W/MFJV measurement channals ara
0e2=5 um and 0.2-50+ umes ERBE W/MFQOY would be sansitive to
contaminants effactive within these spectral ranges.

OPERATIONAL REQUIREMENTS: Duty cycle of ERBE W/MFOV unit was not
spacified bDut continuous operation is anticipstede Data is avaragad
on a monthly basise. Monthly sampling of the solar flux density 1is
desirede tarth viewing sensors (wire-wound tharmopiles) view
internally during launch and cutgassing and viasw the sun, spaca and
internal black-body sources for periodic in-flight calibration.

SPZCIAL CONSIDERATIONS: ERBZ objectives raquire simultaneous sampling

.0f the radiation raflected from and emitted by the tarth. A minimum

of two flight vehiclas are nzededy one in a 46 degs 600 km orbit and
the other in a high inclination orbit {(polar mid-morning or
mid-afternoon preforred).
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ORIGINAL PAGE 9 LMSC-D889718
OF POOR QUALITY

REQID SA2840

SCURCE SP82-MSF(C-2583, 3-82

CONTACT/ZAUTHOR D DILLER, NASA HQ

DERIVATION SA1310/7S5A1610

FAMILY PS/GE/PH/I ’

MISSICN/EXPERIMENT ERBE ===« SCANNER INSTRUMENT .

ALTITUDE 600 (KM)

INCLINATION 46 DEG QR SS POLAR

ORBIT

MISSICN DURATION ,
TECHNCLOGY DATE .

SIZE 0e36 X 0433 X 0.30 (M)
WEIGHT/MASS 00025 (KG)

AVERAGE POWER 00.035 (KW)

PEAK POJWER

DATA (I/3 RATES) 0000.88 (K3PS)

DATA (STORAGE CAP)

STABILITY

POINTING ACC

MANNING

INTERFACES

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND PASSIVE

DPERAT ENVIRON

COMSUMABLES

TEXT SA2340.TXT

The Scanner unit contains threas boresighted sensors (3 deg FOV),
mounts facing Earth nadir, and scans the s2nsors cross~track from
horizon to horizon.

EMISSIONS/SUSCEPTIZILITIES: ERBZ Scannar measurament channels are
De2=5 umy 5-50 umy and 0.2-50 ums. The EREE Sc3nner would be sensitive
to contaminants effective within these speztral ranges.

OPERATIONAL REQUIRZMENTS: The duty cycle of the ERBE Scanner unit uwas
not specified but continuous operation is anticipated. Data is
avaragad on 3 monthly basise. The continuously rotating scan drum
sequences each sensor (pyroelectric tygas) through the Earth scan, a3
deep space view, and either a black-body view {long-wave and total
bands) or a sun viaw {(short wave and total bands).

SPECIAL CONSIDERATIONS: EREE obJjectives roguire simultaneous sampling
of the radiation raflectad from 2nd emitted by farthe A minimum of
two flight vaehicles are needady one in & 45 degy 500 km orbit and the
other in a high inclination orbit (polar mid-morning or mid-sfternoon
preferred).
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ORIGINAL PAGE IS LMSC-D889718
OF POOR QUALITY

REQID SA23850

SOURCE $P82~-MSFC-2563, 3-82

CONTACT/AUTHOR B. ROBERTS, MSFC

DERIVATION SA1310

FAMILY PS/GE/PH/I

MISSION/EXPERIMENT MAGNETOSPHERIC MULTIPRCBES (MMP) )
ALTITUDE 350+ (KM)

INCLINATION 57+ DEG

ORBIT

MISSION DURATION
TECHNOLOGY DATE

SIZE 3.9 X 1.4 X 1.5 (M)
WEIGHT/MASS 00846 (KGO

AVERAGE POWER 004143 (KW)

PEAK PIWER :
DATA (I/0 RATES) 0060.0 (KBPS) .
DATA (STORAGE CAP)

STABILITY > 1 ARC MIN
POINTING ACC > 1 ARC MIN

MANNING

INTERFACES

SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND

OPERAT ENVIRON

CONSUMABLES

TEXT SA2350.TxXT

MMP for Spacelab contains six free~-flying instrument units which when

released will provide spatislly sepcrated measurements of spaca plasma

parameters. Space Platform MMP will contain 12 multiprones. £Zach
multiprobe will be stored in a spin-up/ejection canister prior to
reiease. Other hardwzre remaining with the paylead includas 3
transmitter, raceiver, tuo antennas, and a command and data unit.

EMISSIONS/SUSCEPTIBILITIES: Data links from the multiprobas are in
the 401-402 MHz rf band. Command links to the multiprobaes are in the
137-138 MHz band. Each proba measures vector magnatic and electric
fieldsy o9lectron dansity and temperature, 2lsctron energy spectrum (5
@V = 25 keV)y and glectric field power spectrum {2 kHz = 10 MH).

OPZRATIONAL REQUIREMENTS: (Cooridination with SEPAC, WISP, AEPI, CRM,
and RPDP is desired. Positioning of Space Platform and a multiprobe
along a common magnetic field iine is desired for some obsarvations.
Positioning with respect to Space Platform clong velocity vector
desired for other observations. Additional observations raquire
auroral zone coveraga2. Desire attainment of latituds extremes
(magnetic) between 2200 and 2400 local timee

SPECIAL CONSIDERATIONS: Antenna system needs 3 conducting surface and

clz2ar field of view (preferably 2pi steradians with respect to the
mounting planel.
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ORIGINAL PAGE 2]

OF POOR QUALITY LMSC-D889718
REQID SA2360
SOURCE SP§2-MSFC-2583, 3-82
CONTACT/AUTHOR B. ROBERTS, MSFC
DERIVATION $A1310
FAMILY PS/GE/PH/I

MISSION/EXPERIMENT LIGHT DETECTION AND RANGING FACILITY (LIDAR)
ALTITUDE 300 CKM)

INCLINATION ST DEG

JRBIT

MISSION JURATION

TECHNOLOGY DATE

SIZE DEDICATED SP LAB PALLET
WEIGHT/MASS 01300 (XG)
AVERAGE PODWER 03.5 (KW)
PEAK PUOWER 04.5 (KW

DATA (I/D RATES) 0253.0 (K3P3)

DATA (STORAGE CAP)

STABILITY > 1 ARC MIN

POINTING ACC > 1 ARC MIN/> 1 DEG

MANNING

INTERFACES

SERVICE/ZMAINT

LOGISTICS

THERMAL/CNTRL COND ACTIVE/PASSIVE

OPERAT ENVIRON

CONSUMABLES

TEXT S428360.TXT

LIDAR is a modular multiusar facility consisting of several alements?
(1) Laser sources =- Nd: Yag, Dye system, CJ2% detection packages: 1.25
meter class telescope; and controlling electronics. LIDAR will occupy
a full pallet. Science objectives include profiling the abdundance of
atomic and molecular species and aerosols and collecting
meteorological data (wind velocity, cloud heighty temperatura and
pressure profiles). Pointing direction is mostly nadir.

EMISSIONS/SUSCEPTISILITIES: Laser output is in tha 0,2 = 12.0 um
spactral range. LIDAR would be sensitive %o the standard range of
optical contaminants effactive in this spectral range2. Dye laser
(215-940 nm) puts out 5 - 200 uJ pulses at a repetition rate of 10 Hz.
€02 laser puts out 10 J pulses at a 15 H: repetition freguencye.

OPEZRATICONAL REQUIRZMENTSS Mganingful data may be taken ovar the
24~hour daye. Some obsarvations of particular targa2t zonas may be
desired.

SPECIAL CONSIDERATIONS: Radiator requiras view to space/sun
avoidanca.
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pRCE 12
ORIGINAL Ty LMSC-D889718
REQID SA2870
SOURCE SPB2~-MSFC-2583, 3-82
CONTACT/ZAUTHOR B ROBERTS, NASA HMQ
DERIVATION S41310
FAMILY PS/GE/PH/I

MISSION/EXPERIMENT ATMISPHERIC X-RAY EMISSION TELESCOPE (AXET)
ALTITUDE 400 (KM)

INCLINATION 57 DEG

ORBIT

MISSION DURATION NO FIRM LIMIT

TECHNOLOGY DATE

SIZE 1.02 X 0.79 X 0.21 (M)
WEIGHT/MASS 00210 (KG)

AVERAGE POWER 004195% (KW)

PEAK POWER 00.29% C(KW)

DATA (I/0 RATES) 0010.0 (K3PS)

DATA (ST3RAGES LAP)

STABILITY > 1 ARC MIN

POINTING ACC > 1 ARC MIN

MANNING

INTERFACES

SERVICEZMAINT

LOSISTICS

THERMAL/Z/CNTRL COND PASSIVE

OPERAT ENVIRON

CONSUMABLES

TEXT SA2370.TXT

AXET will image and measure the spatialy temporal, and spectral
distributions of X-ray aurorae produzed by precipitating electrons in
tha Earth upper atmosphere (80-120 km). AXET detectors {(proportional
counters) provide source imaging from 5-25 keV and non-imaged data up
to 50 keVe Instrument can detect 1 to 10 to the S5th pouwer
photons/cm2s (~10 keV) with an energy resolution of 203 FWHM, Spatial
resolution is 200 km from a distance of 1500 km and temporal
resolution is 1 sec for bright sources, A0 sec for dim sources. AXET
consists of thres detector units, on2 of Types A (10deg X 10deg FOV)
and two of Typa 8 (l1deg X 10deg FOV).

EMISSIONS/SUSCEPTISILITIES: RFI susceptibility. 3room magnets
generate 500 Gauss field across collinators. Some venting of Xenon

and {02 is anticipatad to purga counterse.

DPERATIONAL REQUIREMENTS: The wide field of view detector will be2
usad to search for activa regionse The idantified active regions will
in turn be scanned (port rotation cr singla-axis pointer) by the
narrow FOV detectors. Near resl time data is desired for updating of
the observing plan. Cbsarvations may be made day or rnighte.

SPECIAL CONSIDERATIONS: On Spacnelab the AXET units are mounted to
look 18 deg bda2low horizontal syhen tha pallet is looking nadir.

¥Includes 5 W of 28 Vdc and 190 VA of 400 Hz aze.
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.- ORIGINAL PAGE E% LMSC-D889718
REQID $42380
SOURCE SP82-MSFC-2583, 3-82
CONTACT/AUTHIR R. ISEs MSFC
DERIVATION 541310
FAMILY PS/GE/PH/I
MISSION/EXPERIMENT IMAGING SPECTROMETRIC O3SERVATORY (ISO)
ALTITUDE 250 (KM)
INCLINATION ANY
OR3IT

MISSION DURATION ND LIMIT
TECHNOLOGY DATE

SIZE 1.10 X 084 X 1.30 (M)
WEIGHT/MASS 00245 (KG)

AVERAGE POWER 00190 (KW

PEAK POWER 00.215 (KW)

DATA (I/0 RATES) 2002%.0 (X8P3)
DATA (STIRAGE CAP)

STABILITY > 1 ARC MIN
POINTING ACC > 1 ARC MIN
MANNING

INTERFACES RAU/ZHRM
SERVICE/MAINT

LOGISTICS

THERMAL/CNTRL COND 0.19 (KW) C3ILD PLATE

OPERAT ENVIRIN

CONSUMABLES

TEXT SA23880.TXT

Tha ISO instrument flying on SL=1 consists of an arrsy of five
spectrometers integrated as a pallat-mountad unit plus a rack-mounted
control unit. The 3pectrometers provide 3-10 A resclution over tha
wavelength range 300-12000 A. Instrumant is modular dasign so that
gratings and datectors can be 2asily changed. Fawar than five modules
can be flown if desirede Instrument could ba2 mounted in IPS if
desired.

ISO experiments measure the optical emissions from the Earth®s
atmnospherey the spacecraft inducad atmosphare, artificially induced
auroraes and tha interplanetary and interstellar ma2dia. IS0 operates
in a survey mode. Viewing opportunities/interests e2xist throughout
each orbit. Typical viewing segquencas last 20-30 min. SL-1
op3rations are plannad on a two-shift basis, four personnel each
shift. Nominal oparation of the ISO expariment is accomplished by DEP
software under the control of timelined commandse.

Spacial Requiremants: Physical alignment with horizon sensor
desired within ¢ degrea2s. Alignment knowledge desired within 1 arc
mine IS0 desires no illuminated ohject within 20 deg of FOV., (QCther

reguiremants include sun >30 deg from FOV and moon >20 deg from FOV,.
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INAL PAGE 1S )
gFRIgOOR QUALITY LMSC-D889718

REQID SA2890

SOURCE SP82-MSF(-2583, 3-82
CONTACT/ZAUTHOR

DERIVATION SA1310

FAMILY PS/GE/PH/T
MISSION/EXPERIMENT AODVANCED LIMB SCANNER C(ALS)
ALTITUDE 500 (XM)

INCLINATION 90 DEG

ORBIT

MISSION DURATION
TECHNCLOGY DATE

SIZE 0e4 X 0a4 X 1.0 (M)
WEIGHT/MASS 00072 (XG)
AVERAGE POWER 001585 (KW)
PEAK PCOHWER 00.190 (KW)

DATA (I/0 RATES) 0008.0 (KBPS)
DATA (STORAGE CAP)

STABILITY 0035.0 (ARC SEC)
POINTING ACC > 1 ARC MIN/> 1 DEG
MANNING

INTERFACES RAU/Z/FMDM/HRM/PDI
SERVICE/MAINT

LCGISTICS

THERMAL/CNTRL COND

DPERAT ENVIRON

CONSUMASBLES

TEXT SA2890.TXT

Target Description: Earth Limbe Internal scan mirror scans limb
vertically. Scan mirror alternately scans opposite limbs. Clear
space viaw reaoquired for calibration. Azimuth of scan not critical,
but some preferenca2 for viewing limb in orbdit plane.

Emissions/Susceptibilities: Sansitive to contamination affecting 5-18

um spectral rangee. Likely to be very sensitivz to watar vapor and
C02« ALS is looking at trace slaments in upper atmosphere.
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ORIGINAL pPaAGE 9
OF POOR QUALITY | msc-psgs718

SCENARIOS

Seventeen scenarios were initially identified as a means of combining space
missions into an identifiable Space Station system.
described in earlier volumes evolved from these scenarios and discussions with
potential users pertaining to these scenarios.

Requirements and concepts

A description of each scenario follows with the exception of two classified

scenarios and the HEQ Satellite Servicing.

HEO Satellite Servicing is very

similar to Satellite Servicing in LEO and is not included for that reason.
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SCENARIQS

Human Research Laboratory

Non-Human Research Laboratory

Celestial Observatory

Space Environment Facility

Earth Observation Facility

Global Habitability Observatory Laboratory
Meteorological Facility

Material Processing Research Laboratory
Material Processing Facility

Space Observation Development Laboratory
Oceanography Observatory Development Laboratory
Orbiting National Command Post (Classified)
Space Objects Identification System (Classified)
On-0Orbit Satellite Servicing in LEO

Large Satellite Assembly

On-Orbit Satellite Servicing in HEOQ

Space Platform Servicing - Free Flyer
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Page 1

U.S. NATIONAL SECURITY SCENARIO
SYSTEM/PROGRAM: 0Oceanographic Observatory Development Laboratory

Observations made during the first four Shuttle flights have demonstrated
the benefit of correlating visual observations of the ocean by an
astronaut in space with data obtained by various sensors (e.g., SAR
antenna). We now recognize the need for an experimental laboratory in
space in which multisensor systems (microwave, IR, lasers, etc.) can be
developed and correlated with observations from space and on the ground
to expand existing capabilities and our understanding of the data. Since
the Tong-time behavior of ocean phenomena is of prime interest, long
duration flights (30 to 60 day minimum) are required to accomplish this
objective. Initial requirements are for the experimenter to control the
pointing of the instruments. A desirable capability is to changeout or
reconfigure equipment on orbit. Since the intent is to fly development
or breadboard systems, equipment changeout goes beyond the usual approach
to satellite servicing. Another objective is to reduce development costs
to the range of aircraft sensor development cost and to reduce the
development span by a factor of 2 or 3. A research objective is to
evaluate the role of man in an operational environment (as opposed to
developmental).

It is anticipated that sensors developed in a space station will lead to
new or enhanced unmanned operational systems.

SYSTEM DESCRIPTION:

Lifetime: 3 to 6 months per experiment sequence
10-year useful operation

Launch Vehicle: Shuttle

Transfer Vehicle: None required for Space Station sortie missions
TMS required for cluster-free flyer

Operational Locations: Altitude, 300-700 km

Inclination, 60 deg preferred

300 km at 28.5 deg marginally useful
Total Mass at Operational Locations: TBD (but less than 14,000 kg)
Average Operational Power: TBD (but less than 5 kW)

Desired Initial Operational Date: 1988 (Shuttle-based experiments)
1990 (Space Station based experiments)
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Page 2

Oceanographic Observatory Development Laboratory (Continued)

General Needs:

0 Equipment to be mounted on existing pallet (e.g., ESS or
Spacelab pallet)

0 Laboratory is to be capable of supporting experimental
hardware and sensors

0 Physical Characteristics: 9.1 x 4.3m diam.
Up to 9.1m antenna (sortie)
Up to 91m antenna (free flyer)

0 Operational Crew: 2 experimenters minimum (no
equipment mods)
10 technicians (maximum)
for on-orbit equipment mods

CONTACTS
CDR. D. Honhard Environmental Satellite Br.
Naval Oceanographic Division
U.S. Naval Observatory, Washington, D.C. ;
RADM. J. B. Mooney Chief Oceanographer
Pentagon
Capt. W. Peirce Dep. Director, Navy Space
Pentagon
RADM. W. E. Ramsey Director, Navy Space
Pentagon
Dr. R. Stevenson ONR-West
Scripps Oceanographic Institute
La Jolla, California
Dr. Frank Allario NASA-LaRC

Hampton, Virginia
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Page 1

U.S. NATIONAL SECURITY SCENARIO

SYSTEM/PROGRAM: Space Observation Development Laboratory

Space surveillance opens a new spectrum of data which can be collected,
evaluated, and utilized. Selection of the proper array of sensors and
determination of optimum pointing for data acquisition can best be done
from a space-based manned laboratory. Initial requirements are for the
experimenter to control the pointing of instruments. A desirable
capability is to changeout or reconfigure equipment on orbit. Since the
intent is to fly development or breadboard systems, equipment changeout
goes beyond the usual approach to satellite servicing. Another objective
ie to reduce development cost to the region of aircraft sensor
development costs and to reduce the current development span from 6 to 8
years to 2 to 3 years.

It is anticipated that sensor development will lead to unmanned
operational systems; however, a research objective is to evaluate the
role of man in an operational environment (as opposed to developmental).

SYSTEM DESCRIPTION:

Purpose: Evaluate multisensor systems

Lifetime: 3 to 6 months per experiment sequence
10-year useful operation

Launch Vehicle: Shuttle

Transfer Vehicle: None required for Space Station sortie missions
TMS required for cluster-free flyer

Operational Locations: Altitude, 300-700 km
Inclination, 28.5 deg

Total Mass at Operational Locations: TBD (but less than 14,000 kg)
Average QOperational Power: TBD (but Tless than 4 kW)
Desired Initial Operational Date: 1988 (Shuttle-based experiments)
1990 (Space Station based
experiments)
GENERAL NEEDS:

0 Equipment to be mounted on existing pallet (e.g., ESS or
- Spacelab pallet)

0 Laboratory is to be capable of supporting experimental hardware
and sensors 156
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Page 2

Space Observation Development Laboratory (Continued)

) Physical Characteristics: 9.1m x 4.3m diam.
Up to 9.1m antenna (sortie)
Up to 9Im antenna (free-flyer)

0 Operational Crew: 2 experimenters minimum (no equipment mods)
10 technicians (if on-orbit equipment mods
are to be made)

CONTACTS:

Col. J. B. Gross Hg. USAF/INET
Pentagon

Col. R. A. Schow ASPO
Alexandria, Virginia

Capt. W. Pierce Dep. Director, Navy Space
Pentagon

RADM. W. E. Ramsey Director, Navy Space
Pentagon

Dr. Frank Allario NASA-LaRC

Hampton, Virginia
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Page 1

GLOBAL HABITABILITY ASSESSMENT SCENARIOC

SYSTEM/PROGRAM: Global Habitability Observatory Laboratory

The Woods Hole, Massachusetts, Workshop, June 21-26, 1982, has identified
the urgent need to understand and control factors that relate to the
production of food to meet the needs of the growing Earth population.
Pertinent to this is the need to understand interactions between land,
ocean, and atmosphere that affect the ability of the Earth to sustain
human and animal habitation. In this century, humanity has become a key
factor in the global environmental cycles of carbon, nitrogen,
phosphorus, and sulphur that can affect global and regional air quality
and climate. An understanding of the overall system is essential for the
survival of the human race.

A long-duration space observatory that can use specialized sensing
instruments and manned presence for realtime observation and evaluation
can provide the means to assess global habitability effects of the sun,
depletion of ozcne by freon. It is anticipated that initially the
laboratory will be used to develop sensor equipment, sensing techniques,
and to verify man-machine interactions that affect sensing and control
measures. Once operational, the space facility can be used to maintain a
continuous assessment of changes in the Earth environment.

SYSTEM DESCRIPTION:

Purpose: To monitor changes to the Earth environment and assess
impacts on habitability

Lifetime: 10-year useful operation

Launch Vehicle: None required if attached to Space Station

TMS required for free-flyer platform

Operational Location: Altitude, 300 km
Inclination, 57 deg preferred

Total Mass at Operational Locations: TBD (but less than 14,000 kg)
Average Operational Power: TBD {but less than 7 kW)
Desired Initial Operational Date: 1990

GENERAL NEEDS:

0 Equipment to be mounted on existing pallets (Spacelab type)

0 Laboratory to be capable of supporting both experimental hardware
and sensors as well as operational equipment
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Page 2

Earth Habitability Observatory Laboratory (Continued)

1

po

0 Capable of continuous operation

0 Onboard data storage, programming, and analysis capability;
provisions for preprogrammed and realtime targeting

o

) Physical characteristics: 9.1m x 4.3m (diam)

Frzmme ™
M

0 Operational Crew: 4-6 technicians

CONTACTS:
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Page 1

ASTROPHYSICS SCENARIO

SYSTEM/PROGRAM: Celestial Observatory

The objective of this mission is to use the STARLAB, a lm,
ultraviolet/visible, wide-field telescope coupled with a direct imager
and a spectrograph to observe celestial sources. Wavelengths from UV to
visible range (120-20,000 nm) are surveyed in continuous time intervals
from 2 to 45 min. A planned objective is to achieve 2/3 of total time
productive. Scientific investigations that can be conducted include
high-resolution, wide-field imaging, far ultraviolet spectroscopy,
precise spectrophotometry and polarimetry, and synoptic planetary
observations. A Starlab mission can have unique scientific objectives
and an appropriate instrument complement.

SYSTEM DESCRIPTION:

Purpose: To observe, catalog, and evaluate 1ight sources from the
celestial sphere (galactic, extragalactic, solar system)
on a continuous basis

Lifetime: 10 years (1989-1990 launch)

Launch and Transfer Vehicles: Shuttle/teleoperator
maneuvering system (TMS)

Operational Locations: Altitude, 300-400 km
Inclination, 28.5 deg

Total Mass at Operational Location: 3280 kg

Average Operational Power: 1.4 kW; peak power 5 kW

Physical Characteristics: Telescope instrument, 1.5m diam.,
5 m long

Pointing Accuracy: 10 to 30 arcsec

GENERAL NEEDS:
0 Observation equipment to be mounted on pallet/platform

0 Observatory capable of continuous operation ( 2/3 of total time
to be productive)

0 Capability to preprogram viewing and to 1nteract in realtime to
verify target acquisition
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Page 2

Celestial Observatory {Continued)

0 Orbit to minimize atmospheric ultraviolet absorption and
radiation from Van Allen belt

0 Pointing system to improve target availability, provide rapid
retargeting, and high pointing accuracy and stability; slew
rate of 180 deg in 5 min is desired

0 Contamination control measures are needed to eliminate gases or
particles that absorb, scatter, or emit ultraviolet radiation
and any materials that can condense on optics

0 Observatory requires accurate tracking data and capability to
correlate celestial targets and observatory track

0 Secondary mirror for focus control and image motion compensation
0 Data recording and storage
' 0 Command and data handling computer

0 Digital data transmission via TDRSS (Tracking and Data Relay
Satellite System)

0 Platform provided attitude control and general celestial
pointing, power, and thermal control

SYSTEM CONFIGURATION:

The Starlab facility consists of a Im-aperture, f/15 modified
Richey-Chretien telescope, followed by instrument selector, that gives
access either to the conventional Cassegrain focus or to a radial focal
plane. Starlab will consist of two major sections, the telescope and the
instrument bay, which are joined at a gentral structural ring. The
complete Starlab is attached to the stop plate of an instrument pointing
system provided by the European Space Agency.

The complement of focal plane instruments may be changed and can be
tailored to meet specific scientific objectives. Each focal plane
instrument and its observation program may be selected automatically once
the target is acquired. Control of the instrument may be managed
interactively by the payload specialist. Data-taking sequences for
Starlab instruments will range from seconds to hours on each object. The
acquisition of scientific data from Starlab can be in the form of film
and telemetry data. Digital data can be multiplexed into the Space
Station data management system and transmitted through the TDRSS for
recording.
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Page 3

Celestial Observatory (Continued)

CRITICAL TECHNOLOGY NEEDS:

Current technology is satisfactory. Potential improvements can be used
in the following:

0 Direct imaging camera detector
0 Large format detector
0 Two-dimensional photon-counting devices

INSTRUMENT ELEMENTS:

0 Direct imaging camera

0 Planetary imaging camera

0 Precisely calibrated spectrophotometer
0 Far UV spectrograph

0 High-resolution spectrometer

CONTACTS:
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Page 1
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SPACE ENVIRONMENT SCENARIO

‘ SYSTEM/PROGRAM: Space Environment Facility

Monitoring the environment of space and determining the radiation
i characteristics and seasonal variations as a function of extended time
periods will be primary scientific goals to support space programs during
T the 1990s. A Solar Terrestial Observatory (STO) containing 17 flight
é} experiments has been identified by NASA MSFC as a potential for the
' SASP. The STO objectives include the following environmental areas:
. solar variability, wave-particle processes, magnetosphere-mass transport,
§ global electric circuit, upper atmospheric dynamics, middle atmosphere
. chemistry and energetics, lower atmospheric turbidity, and planetary
atmospheric waves. Investigations in these areas require extensive
simultaneous and continuous operation of STO instruments.

SYSTEM DESCRIPTION:

Purpose: To measure environmental characteristics of space on a
continuous and long-duration basis

Lifetime: 10 years

= ,;.u:aai;" e M

Launch and Transfer Vehicle: Shuttle

Operational Locations: Altitude, 400 km
Inclination, 57 deg preferred

PRS——s

Total Mass at Operational Locations: 15,000 kg

Average Operational Power: TBD (but less than 10 kW)

Desired Initial Operational Date: 1990

General Needs:
0 Equipment to be mounted on 4 pallets (similar to Spacelab)
0 Observatory capable of continuous operation

0 Capability to preprogram viewing of some instruments
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Space Environment Facility (Continued)

0 Contamination control measures are needed. Instruments are
sensitive to H20, C02, and optical contaminants effective in
the IR-visible-UV spectral regions. STO emits partijcle beams
(electrons, He, and Ar) RF radiation (1-30 kHz, 0.130 MHz, and
400 MHz) laser light (IR-UV) and purge gases (Xe, CH4 and CO0)

) Viewing requirements include solar, limb, limb through solar
occultation, nadir and magnetic field pointing

0 Physical Characteristics: 4 pallet grouping
7.6m x 4.3m diam. (X axis)

3.0m x 4.3m diam. (+ Y axis)
3.0m x 4.3m diam. (- Y axis)

0 Operation Crew: TBD

SYSTEM CONFIGURATION:

The STO consists of the 17 experiments as summarized in the following
table.

CONTACTS:
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EARTH OBSERVATION SCENARIO

SYSTEM/PROGRAM: Earth Observation Facility

Observation of Earth on a continuous long-term basis will continue to be
a key method in allowing man to understand and survive in his
environment, Detection and monitoring of geodetic characteristics,
thermal absorption and radiation characteristics, and status of renewable
and nonrenewable material resources will be important functions that will
allow man to understand and plan for survival.

The state of the art for sensors has permitted unmanned operational
systems to date; a research and developmental objective of this program
is to evaluate the role of man in an operational environment and to
evaluate the effectiveness of new sensing and analysis techniques.

SYSTEM DESCRIPTION:

Lifetime: 5 to 10 years
Launch Vehicle: Shuttle
Transfer Vehicle: None required for Space Station attached mission.
Teleoperator maneuvering system (TMS) required for
detached (cluster-free flyer missions)
Operational Locations: Altitude, 400-600 km
Inclination, 57 deg preferred
Inclination, 28.5 deg marginally useful
Total Mass at Operational Locations: TBD (but less than 5,000 kg)
Average Operational Power: TBD (but less than 6 kW)
Desired Initial Operational Date: 1990 (Space Station supported)
General Needs:

0 Sensors and equipment to be mounted on existing pallet-type
structures (e.g., Spacelab pallet)

0 Facility capable of continuous operation

0 Capability to preprogram viewing and to interact in realtime to
verify specific target areas; quick-look capability
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Earth Observation Facility (Continued)

0 Facility requires accurate track data and capability to
correlate target locations on Earth's surface

0 Physical Characteristics: 7.6m x 4.3m diam.
10.6m antenna for SAR-type imaging
sensor

0 Operational Crew: Capability for temporary manned habitation
2 experimenters

0 Realtime data transmission to control observation station
(ground - space)

0 Computer preprocess capability

SYSTEM CONFIGURATION:

The facility will use a synthetic aperture radar (SAR) with L- and C-band
and L- and X-band capability. A planar phased array antenna (11m x 2.1m)
7 is used in conjunction with the radar electronic and data electronics.

{ Electronic beam steering and mechanical tilting of antenna is used to
acquire targets.

The facility will also use an imaging spectrometer (IS) fed by a 3m
telescope mounted on a pointing mount for fine guidance and pointing.

CONTACTS:
Geology
M. Duke NASA JSC
Land Cover/Land Use/Productivity

R. Hill NASA JSC
Agricultural
. C. Caudill USDA
R. Gilbert USDA/SCS
> R. Hatch USDA AGRISTARS
i R. McArdle WORLD FOOD BOARD
?f Natural Vegetation Inventory/Monitoring
i R. Alison USFS
S. Green DEA
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Earth Observation Facility (Continued)
Environmental Observations
Near Atmosphere
M. Helfort NOAA
Oceans, Coastal and Estuarine
J. Koltenback NASA JSC
General
J. Erickson NASA HQ
J. Knull Space & Technology - Washington, D.C.
W. Huffstetler NASA JSC
W. Piotrowski NASA HQ
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MATERIAL PROCESSING SCENARIO

SYSTEM/PROGRAM: Material Processing Research Laboratory

Material research experiments performed under changing environments,
including KC-135, Skylab, and Shuttle flights, have demonstrated possible
benefits to be gained from certain processing methods under microgravity
conditions.

It is probable that man can increase the efficiency of research in space
as he does on ground based laboratories.

A desirable capability is to be able to perform a variety of experiments
and to be able to duplicate them without a roundtrip to Earth. The
intent here is to resoive the many unanswered questions as to material
behavior under microgravity conditions. Another objective is to reduce
the time required to go from idea to production.

It is anticipated that findings from this material processing laboratory
will find their way into processes on Earth, but also may result in
free-flying automated facilities serviced by a manned space station.

SYSTEM DESCRIPTION:

Purpose: To conduct research on materials processes to develop and
conduct proof of principal experiments

Lifetime: 3 to 6 years

Launch Vehicle: Shuttie

Transfer Vehicle: Shuttle

Operational Locations: Any Earth orbit; for radiation reasons, the
lower range of inclination angles and altitudes
are preferred.

~Total Mass at Operational Locations: 15,000 kg

Average Operational Power: 5 kW to 10 kW maximum
Desired Initial Operational Date: 1990

General Needs:

0 Experiment to be based in a shirtsleeve laboratory

0 General type laboratory benches equipped with electrical
plug-ins, gaslines, hotplates, coldplates, etc.
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Material Processing Research Laboratory (Continued)

CONTACTS:

0

General type analytical and electrical instruments, permanently
installed. Such instruments will will include microscopes, gas
chromatagraphs, mass determinators, centrifuges, scanning
electron microscope, optical and mass spectrographs.

Experiment section should be separable (fire door) from the
general lab section

Capability data record, display and storage/recall of data

On-board computer controlled collection, storage and analysis
capability

Communications via TDRSS
Physical Characteristics: 10.5m x 4.3m diam

Resupply: 3 months for personnel changes
3 - 6 months for consumables

Operational Crew: 2 - 4 lab operators
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SPACE MANUFACTURING SCENARIO

SYSTEM/PROGRAM: Material Processing Facilities

The objective of this mission is to use the unique space enivronment for
commercial production of materials such as metals, semiconductors,
polymers, ceramics, pharmaceuticals, and improved microbiological
processes such as fermentations and genetic engineering. The processes
to be performed here are those developed in the Material Research
Laboratory. Also results from the MPS ground based research program will

be incorporated.

Before the construction of a production facility is contemplated, it is
necessary to conduct evaluation tests on prototype or pilot models. Data
from such prototype models generate operational and economic data
necessary for feasibility decisions. Therefore, two types of facilities
are proposed for this scenario: .

0 Materials Processing R&D Facility (1990)
0 Materials Processing Operations Facility (1995)

Description of these facilities follows.

Materials Processing R&D Facility System Description:

Purpose:

Lifetime:
Launch Vehicle:
Transfer Vehicle:

Operational
Locations:

Total Mass at

Operational Level:

Average Qpera-
tional Power:

To allow for assembly, modification, and testing of
prototype or pilot models of production facilities

3 to 6 years
Shuttle
Shuttle

Any Earth orbit at low radiation levels
15,000 kg

10 kW
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Material Processing Facilities (Continued)

GENERAL NEEDS:

0

Shirtsleeve environment but with ready access to space for both men
and equipment. Small models will be put in free-flyer (low g) mode
for tests. Shielding to avoid cross- and station contamination
therefore must be provided for.

Provision for general tool, machine, and electrical shops.

Supplies such as gases for welding, oils for lubrication, cleaning
solvents.

Capability for data record, display, and storage/recall of data.

Onboard computer controlled collection, storage, and analysis
capability.

Microbiological cpabilities.

Physical Characteristics: 15.2m x 4.3m (diam.)

Resupply: 3-6 month for commercial supplies.

Operational Crew: As required for repair and maintenance.

Need for g levels to be € 10-5 for long periods (up to 1 month)

MATERIAL PROCESSING OPERATIONS FACILITY SYSTEM DESCRIPTION:

Purpose: To commercially process materials needing the unique space

This facility will not have permanent manned habitation, but instead will

environment (microgravity) to be able to improve yield or
precision.

be able to support a man for short periods of time (2 days). Because of
the nature of the work to be performed and the possible environmental
contamination, this facility will be proposed as a free flyer to be
tended by the space station.
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Material Processing Facilities (Continued)

SILUERIY

| Lifetime: 5 to 10 years
Launch Vehicle: Shuttle
Transfer Vehicle: Facility to Space Station (for Free Flyer mode)

Operational Locations: Any Earth orbit at low radiation levels

Total Mass at Operational Locations: 25,000 kg

Physical Characteristics: 15m x 4.3m diam.

Average Operational Power: 15 kW

] \
g Desired Initial Operational Date: 1995

§" GENERAL NEEDS:

s

0 Shirtsleeve environment

0 Capability data record, display and storage/recall of data

R iy

0 Onboard computer controlled collection, storage, and analysis
capability

0 Communications via Space Station to TDRSS
0 Microbiological capability

0 Facility and its processes contralled by Space Station

b 0 Facility not physically connected to Space Station

3 ji 0 Resupply: Every week - personnel from Space Station

R 3-6 months for commercial supplies

- o 0 Operational Crew: As required for repair and maintenance of
ﬁ free-flying facility

o]
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LIFE SCIENCES SCENARIOQ "

SYSTEM/PROGRAM: Non-Human Research Laboratory
The objectives of this mission are to (1) provide data and verification of s

research findings to support qualification of man for indefinite exposure to
weightlessness, (2) further understand zero-gravity biology in the areas of
plant, bacteria, and animal development and, (3) conduct research in -
Controlled Ecological Life Support System (CELSS).

SYSTEM DESCRIPTION:

Purpose: To perform invasive or prolonged research on non-human R
specimens to further the understanding of biological effects of )
space -

Lifetime: 10 years we

Launch and Transfer Vehicle: Shuttle

Operational Locations: Low-earth orbit such as 28.5 deg except for
radiation studies that will require either a e
higher inclination or altitude :

Total Mass at Operational Locations: Approximately 10,000 kg .
Average Operational Power: Approximately 8 kW DZ
Desired Initial Operational Date: 1990 =1

GENERAL NEEDS:

0 A laboratory separate from the human research facility

containing vivaria for animals and plants. The vivaria must o
provide air, water, food, and waste management to keep the
animals and plants healthy and stable. The laboratory must -t

also provide suitable work areas and facilities and
instrumentation such as sampling and analysis equipment and

surgical capabilities to conduct required experiments. o

o  Physical Characteristics: 7.6 x 4.3 m diam ks
(equivalent to a full Spacelab

module) 7

0 Resupply: 3 to 6 months for specimen change .

1§
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Non-Human Research Laboratory (Continued)

ARCHITECTURE/CONF IGURATION CONSIDERATIONS:

The non-human research laboratory will be a separate laboratory isolated
from the habitability module. It will involve specimen holding
facilities for animals and plants. These holding facilities will be
similar in nature to those being developed for Spacelab; however, they
may have a higher level of automation to reduce crew time required to
service the facilities. The other supporting equipment such as laminar
flow workbenches and other laboratory instruments will probably ba very
similar to those being developed for Spacelab life sciences
laboratories. A variable gravity centrifuge will also be required for
experiment controls and subgravity research. The centrifuge must provide
the same levels of life support as the holding facilities. Any
experiments involving unique species will requireé experiment specific
life support provisions.

The non-human laboratory will also include equipment required to evaluate
biological 1ife support system development for future long-duration
missions.

Most of the life sciences experiments require crew manipulation;
therefore, the primary non-human laboratory must be attached to the Space
Station with crew members transferring from the habitability module to
the non-human 1life sciences laboratory in a shirtsleeve environment. A
number of experiment types such as radiation, biology, or plant biology
require no in-flight manipulation and hence these could be located on a
free-flyer.

u

CRITICAL TECHNOLOGY NEEDS:

) Upgrading of holding facilities and support hardware to provide
higher levels of automation than are planned for Spacelab missions

0 Increasing 1ife support capacity of holding facilities

0 Development or onboard analysis capabilities.

EXPERIMENTS AND FACILITIES:

Experiments: (see Table 1)

Common Facilities: {(see Table 2)
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Non-Human Research Laboratory (Continued)

CONTACTS:

A large number of persons were contacted to review and discuss the
Non-Human Life Sciences Research Facility. Significant contributors

included:
Joe Sharp
Dick Johnson
Bill Berry
Hal Sandler

Deputy Director, Life Sciences, NASA-ARC
Chief, Biosystems Division
Chief, Life Sciences Experiments Project Office

Chief, Biomedical Research Branch
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REQUIREMENTS EXPERIMENT NUMBER STATUS (kg) {cu m) w) USE ALSO
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LIFE SCIENCES SCENARIO

SYSTEM/PROGRAM: Human Research Laboratory

The objective of this mission is to understand and mitigate effects of
the space environment on humans to qualify a varied segment of the
population for indefinite presence and operations in weightlessness, to
increase the understanding of the space environment on biological
processes, and to use the space environment to better understand life
processes on Earth,

SYSTEM DESCRIPTION:

t'slnl“qm<zr‘

Purpose: To perform non-invasive research on human subjects to (1)
further understand biological effects of space, (2) establish
zero-gravity norms, (3) evaluate effectiveness of
countermeasur#s, and (4) enhance our capability to use and
explore space.

Lifetime: 10 years

Launch and Transfer Vehicle: Shuttle

Operational Locations: Low-earth orbit such as 28.5 deg except for

radiation studies that will require either
higher inclination or altitude.

Total Mass at Operational Locations: Approximately 5,000 kg

Average Operational Power: Approximately 4 kW

Desired Initial Operational Date: 1990

General Needs:

0 Initial laboratory capable of supporting activities involving
observation, monitoring, collection, and storing of specimens
(e.g., blood, urine, and feces) for subsequent ground analysis.

o} Laboratory to monitor microbiology of man and his environment.

) Increased capacity to include the establishment of zero-gravity
physiological norms and to conduct biochemical analyses in
space.

0 Increased capacity to include instrumentation and facilities to
fully evaluate physiological status in zero gravity.

0 Physical Characteristics: 3m-long section of habitation moduie
0 Resupply: 3 months for personnel change

3-6 months for consumables
180
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Human Research Laboratory (Continued)

ARCHITECTURE /CONFIGURATION CONSIDERATIONS:

The Human Research Laboratory (HRL) will be an evolutionary outgrowth of
a Health Maintenance Facility (HMF) and will be collocated with the HMF,
utilizing some of the same items of equipment. The initial HMF will
consist of an upgraded version of the Shuttle Orbiter Medical System that
will be used for early missions where the Orbiter remains docked to the
station. This facility provides no capability to conduct significant
human research. The next step in the evolution of the HMF will be the
addition of a first aid facility as part of the habitability module.

This facility will grow to include a dedicated medical area with expanded
treatment facility and will also form the basis of the HRL. The HRL will
utilize the equipment with the HMF as well as having its own unique
equipment for more sophisticated research.

CRITICAL TECHNOLOGY NEEDS:

Research

0 Definition of experiments and identification of required
facilities.

0 Coordination of research activity with health maintenance.
0 Plans for implementation of research.
Hardware
0 Internal body imaging (tissues and bones)
0 Automated analysis, e.g., hematology, urinalysis
0 Microbiology

EXPERIMENTS AND FACILITIES:

Research Areas: (see Table 1)

Common Facilities: (see Table 2)
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Human Research Laboratory (Continued)

CONTACTS:

A large number of persons were contacted to review and discuss the Human
Life Sciences Research Facility requirements. Significant contributors

included:

Dr. Larry Dietlein Assistant Director, Life Sciences, NASA JSC

Dr. Sam Pool Chief, Medical Sciences Division, NASA JSC

Hal Granger Chairman, Space Station Sciences and
Applications Working Group

Stuart Nachtwey Chief, Biomedical Applications Branch, NASA JSC
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ALSO REQUIRED

FACILITY REQUIRED BY DEVELOPMENT | WEIGHT | VOLUME | POWER FOR NON-HUMAN
REQUIREMENTS EXPERIMENT NUMBER STATUS (kg) (cu m) (W)
LIFE SC! LAB

ECHOCARDIOGRAPH (Joui6) 1, 12, 13 CONCEPTUAL 90 0.2 450
BLOOD PRESSURE AND ECG 1, 2,3 12, 13 DESIGN 10 0.9 10
(PHYSIOLOGICAL MONITORING SYSTEM
PMS) (Joos)
PLETHYSMOGRAPH, LIMB (J023) 1, 13 FABRICATION 1.2 0.0004 | BATTERY
LOWER BODY NECATIVE PRESSURE 1, 3, 13 PROTOTYPE 20 0.15 50
SUIT (Jo33) COMPLETE
RETINAL PHOTOGRAPH 2, 13, 14 NONE TBD TBD TBD
OCCULAR TONOMETER 2, 13 NONE TBD TBD TBD
INDIRECT PRESSURE RETINAL VESSELS 2 NONE TBD TBD TBD
DIRECT CALCIUM MONITOR (PHOTON 8, 13 NONE TBD TBD TBD
AB, ACTIVATION, TOMOGRAPHY)
URINE SAMPLING AND STORAGE s, 6, 16, 13 DESIGN 15 0.02 50
FECAL SAMPLING AND STORAGE 5, 6, 16, 13 CONCEPTUAL TBD TBD TBD
REFRIGERATOR FREEZER (Jo44) 6, 8 10, M DESIGN 70 0.30 200
RACK MOUNTED CENTRIFUGE (J1003) 6, 7, 10, 11, 16 COMPLETE 30 0.08 480
IN-FLIGHT BLOOD COLLECTION 6, 8, 11, 13, 16 COMPLETE 8 0.05 NONE X
SYSTEM (J005)
MINI OSCILLOSCOPE (Jo01) 17, 18 COMPLETE 1.8 0.003 |BATTERY X
MICRO COMPUTER 15, 17, 18 COMPLETE 10.0 0.03 8 X
CASSETTE DATA RECORDER (J045) 15, 17, 18 COMPLETE NIL NiL |BATTERY X
EVENT TIMER 13 CONCEPTUAL 0.2 NiL |BATTERY X
COMPOUND MICROSCOPE 9 COMPLETE 15.0 0.01 §0 X
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FACILITY REQUIRED BY DEVELOPMENT | WEIGHT |voLume | power | ALSQ REQUIRED
REQUIREMENTS EXPERIMENT NUMBER STATUS R NON HuMA

ROTATING CHAIR 17, 18 COMPLETE 100 1.2 2000

LINEAR SLED 18 CONCEPTUAL 260 7.0 TBD X
AUDIOMETER 15 CONCEPTUAL 80 | TBD | TBD

FAR FIELD POTENTIOMETER 15 CONCEPTUAL T80 | TBD | TBD

EMG MONITOR AND SIGNAL CONDITONER | 13, 14 COMPLETE 0.06| NIL |BATTERY

BICYCLE ERGOMETER (J024) 13 DESIGN 70 0.0 50

GAS ANALYZER (J007) 12, 13 COMPLETE a1 0.1 150

UTINSIL/HAND CLEANING FIXTURE (J012) | 1, 5, 6, 9-11 PROTOTYFE 27 1.0 375

COMPLETE

POCKET VOICE RECORDER (J013) 3, 8, 12, 13, 17, 18, 20 COMPLETE 0.3 | NIL |BATTERY X
HEMATOCRIT CENTRIFUGE (J016) 9-11, 16 COMPLETE 0.83| 0.009 |BATTERY

SMALL MASS MEASUREMENT (J061) TBD COMPLETE 17 0.0 15

BODY MASS MEASUREMENT DEVICE (J017) | 15 COMPLETE 39 0.6 15
MULTI-CHANNEL STRIP CHART RECORDER | 1-3, 12, 13, 17, 18, 20 CONCEPTUAL 30 0.09 500

URINE MONITORING (1027) 4-6, 8, 16, 19 FABRICATION 22 0.0 50

VENOUS OCCLUSION CUFF 1, 12, 13 FABRICATION 2 0.001 |BATTERY
ELECTRODE IMPEDANCE METER (J32) 1, 3, 12, 13, 17, 18, 20 COMPLETE NIL NIL |BATTERY X
LOW GRAVITY CENTRIFUGE (J043) 9-11, 16 CONCEPTUAL 12 0. 04 345

MINI SPECTROPHOTOMETER (J048) 12, 13 COMPLETE 0.46| 0.0007 |BATTERY X
IMAGING /X-RAY 1, 15 CONCEPTUAL tep | TBD | TBD
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ATMOSPHERIC OBSERVATION SCENARIO

SYSTEM/PROGRAM: Meteorological Payload

The payload consists of the Advanced Moisture and Temperature Sounder
(AMTS), Advanced Microwave Sounding Unit (AMSU), and Microwave Pressure
Sounder (MPS) with integration hardware. The payload is carried on an
MPE support structure or equivalent.

The AMTS is a 28-channel infrared spectrometer that measures vertical
profiles of atmospheric temperature and moisture.

The AMSU is a 20-channel microwave radiometer that measures the vertical
profile of temperature and moisture. It will also measure precipitation
distribution and intensity. Ground resolution is 50 km for channeis 1 to
15 and 15 km for channels 16 to 20.

The MPS is an active microwave sensor using up to 6 channels to measure
surface (sea level) pressure of the atmosphere.

SYSTEM DESCRIPTION:

Purpose: To provide continuous meteorological data for input to
numerical weather prediction models

Lifetime: No limit
Launch Vehicle: Shuttle

Operational Location: Altitude, 400 km
Inclination, 57 deg

Operational Considerations: High inclination is required to provide
latitude coverage; global coveraje required
twice daily.

Total Mass at Operational Locations: 1170 kg

Average Operational Power: 2 kW

General Needs:

0 Physical Characteristics: 1.6 x 4.0 x 2.7 m
0 Major Deployable Elements/

Internal Moving Parts: Instruments contain moving
scan mirrors
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Meteorological Payload (Continued)

CONTACTS:

0

0

0

Viewing Requirements:

- Pointing Accuracy:

- Stability:

Page 2

Payload requires radius orientation
with instruments scanning crosstrack.
AMTS requires orientation with respect
to the velocity vector.

6 arcmin

6 arcsec

Emissions/Susceptibilities: MPS radiates microwave energy

STS Interfaces:

AMSU and MPS are sensitive to
microwave RF interference at
their operating frequencies.

AMTS is sensitive to IR emission,
absorption, or scattering and to
condensation on optics.

TBD
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OPERATIONS SCENARIO
SYSTEM/PROGRAM: On-Orbit Satellite Servicing in LEO

An important function for a space station in low-Earth orbit (LEQ), can
be to provide service to free-flying orbiting satellites also in LEO.
Several modes of servicing are contemplated such as:

(a) Conducting maintenance, equipment replacement, propeliant
resupply by hands en, and robotic techniques at the satellite
location.

(b) By capturing the satellite and performing the servicing at the
space station.

It is envisioned that the space station should have the flexibility to
accommodate either of the two mcdes for servicing.

To perform servicing functions, the space station must be augmented by
orbit transfer vehicle elements to provide transport from the station to
the orbiting satellite and return. Warehouse storage, propellant
resupply and transfer, shop and checkout type facilities are required at
the station to accommodate maintenance and assembly tasks.

SYSTEM DESCRIPTION:

Purpose: Conduct service operations on satellites in LEO
Lifetime: 10 years (lifetime of Space Station).

Launch and Transfer Vehicle : %ia ?huttle and Orbital Transfer Vehicle
oTv).

Operational Locations: Station at 400 km altitude and 28.5 deg
inclination

Satellites at various locations

Total Mass of Operational Locations:
] Satellites
0 otV

0 Service facilities at Space Station
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Desired Initial Operational Date: 1994

GENERAL NEEDS:

0

0

(0]

0

CONTACTS:

Fuel/oxidizer/pressurant storage and transfer
Warehouse storage

Servicing, assembly, and checkout area
Checkout systems

- Mechanical - tankage/line leak checks - valve functional
checks

-" Electronics - subsystem input-output

Checkout data system - electronic automatic sequencing and
signal monitoring/control and status

Operational crew - 10 person crew including technicians
Orbit transfer vehicle - (manned and unmanned)

Robotic manipulators for performing servicing at satellites
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ON-ORBIT SATELLITE SERVICING IN LEO SCENARIO
(INTEGRATED TACTICAL SURVEILLANCE SYSTEM)

SYSTEM/PROGRAM: Integrated Tactical Surveillance System (ITSS) Servicing in
Low-Earth Orbit ,

A major goal to achieve economical free-flyer satellite operation is to
effectively expand the on-orbit 1ife of the satellite by conducting
on-orbit servicing.

The objective of this scenario is to provide servicing in LEO for the
ITSS including equipment replacement, subsystem modification, repairs,
replenishment of expendables for the ITSS free-flying satellite at
periodic intervals.

ITSS is a program to define the Navy surveillance/command, communication,
and control (C3) improvements in support of the anti-air warfare and
surface/subsurface warfare. Surveillance and C3 problems are
increasingly magnified as air and sea launch weapon ranges increase.

Both existing senso command and control (C2) improvements and new sensor
€2 systems are being defined. In addition, the Air Force has augmented
the ITSS effort.

ITSS is expected to fill deficiencies in both €3 and surveillance. The
C3 improvements address the use of existing sensors in conjunction with
new sensor systems. Processing and timeliness in a warfare environemnt
are key issues. For the new sensors, the ability to provide attack
warning and weapon placement data re key issues. As such, the ITSS
architecture is expected to drive both sensor and €3 improvements in the
late 1980s to the 1990s.

SYSTEM DESCRIPTON:

ITSS Satellite

Purpose: Protect the U.S. Navy fleet ¥rom attack and inform Air
Force of impending aerial attacks

Lifetime: Classified (greater than 3 years)

Launch and Transfer Vehicle: Initial launch from Shuttle

Operational Location: 1000 and 2600 km at both 65 deg and 57 deg

Total Mass at Operational Location: 10,000 to 11,000 kg
Average Operational Power: 13 kW average
Desired Initial Operational Date: Early 1990
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Integrated Tactical Surveillance System Servicing in Low-Earth Orbit

(Continued)

General Servicing Needs:

CONTACTS :

0

0

Servicing frequency: TBD
Servicing Needs: Fuel/0X/pressurant resupply
Equipment changeout - various items in 8
subsystems
Support for servicing and ITSS C/0 after serviting scenario
Servicing uses STS based teleoperator or 'mini OTA/MOTV'

Data link to station for servicing C/0 (10M/bits/sec)
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LARGE SATELLITE ASSEMBLY IN LEO
SPACE-BASED RADAR (SBR)

SYSTEM/PROGRAM: Space-Based Radar

The SBR will consist of a group of interrelated sensors and associated
support equipment for use in earth-looking observation modes. The total
sensor and equipment complement will be mounted on a large space
structure assembled and tested at low-Earth orbit (LEQ) for subsequent
redeployment to high-Earth orbit (HEQ). Servicing (e.g., consumables)
could be accomplished remotely with a LEO-based servicer.

SYSTEM DESCRIPTION:

Purpose: To view in a surveillance mode specific Earth geographical
locations for intelligence gathering, examination, and
verification

Lifetime: 5 to 10 years (including servicing)

Launch and Transfer Vehicle: Shuttle to station, propulsion module (LEO
to GEO transfer) and possible teleoperator

Operational Location: Primary GEO (Payloads)
Total Mass at Operational Location: Approximately 15,000 kg

Desired Initial Operational Date: 1988 (Shuttle-based experiment: 60m
reflector)

1993 (Station constructed with SBR
launch to GEQ)

General Construction Support Needs:

0 Construction in LEO: Both IVA and EVA crew support plus
construction equipment

0 SBR Platform Stability 1/10 of antenna beamwidth

0 Data rate of 50m/bits/sec

0 Propulsion modules for transport from LEQ to HEO

0 Potential use of teleoperator

0 Physical Characteristics: 225m antenna (reflector size)

0 On-orbit servicing
192
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Space-Based Radar (Continued)
C/0 of SBR pre- and postlaunch transfer to GEO

Comm/data links to ground and to TDRSS (military dedicated?)

o]

0

CONTACTS:
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ASTRONOMY PLATFORMS AND MSS DERIVATIVES

SYSTEM/PROGRAM: Space Platform Servicing - Free Flyer (Astronomy Platforms
and MMS Derivatives)

As the Space Transportation System is augmented and evolving in the
1990-2000 era, free-flyer platform elements will be added to operate in
an autonomous mode. These free-flyers will accommodate experiments and
payloads for long-duration-type observation where low-g and Tow

contamination criteria can be maintained. Many of these free-flyers are

presumed to be man-tended at periodic intervals.

An important operational function of a Space Station will be to provide

the capability to execute service missions to these platform to resupply

expendables, conduct maintenance, repair/replace equipments, modify
experiments, etc. It is anticipated that these missions will be

conducted on a scheduled basis and also that the capabilty should exist

to conduct an occasional emergency-demand-type visit.

SYSTEM DESCRIPTION:

Purpose: To perform service operations in support of free-flying
platforms.
Lifetime: Life of Space Station

Launch and Transfer Vehicle:
0 Shuttle - S/C to orbit
0 Shuttle - spares/fluids for servicing (pre-STA era)
o  Shuttle - spares/fluids to station

0 P/L handing unit (S/C transfer to/from STA)

Operational Location: Platform Tocated in LEQO at 28.5 deg and altitude

of 370 to 550 km

Total Mass at Operational Location: Approximately 6,800 to 11,000 kg

Average Operational Power: T8D
Desired Initial Operating Date: Varies from 1984 to beyond 1988
General Platform Support Needs: T8D
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Space Platform Servicing - Free Flyer (Astronomy Platforms and MMS
Derivatives) (Continued)

CONTACTS:

(o}

0

0

On-0Orbit servicing

Capture and holding/positioning for servicing
Spares and fluids resupply

Potential use of P/L handling unit

Checkout data rate of TBD

Physical Characteristics: 2.5 to 4.4m diam., 3 to 14m long,
and arrays up to 6m each

Comm/Data Links: S/C to TDRSS (up and down link), possible
station link.
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INTRODUCTION

With the prospect of routine operation of the Shuttle near at hand, NASA has
begun a planning activity to define future space systems. Before even
contemplating any specific configurations, however, NASA has set itself the task
of determining user requirements to ensure that the system designs will be driven
by user requirements and not vice versa. A number of major aerospace contractors
were contracted to help NASA achieve this objective. Lockheed was one of the
selected contractors.

The potential user community is divided into several sectors: national security,
foreign, science applications, and commercial. This report deals with Lockheed's
efforts in determining commercial user requirements.

The commercial sector has divided itself thus far into satellite communications,
remote sensing, space manufacture of unique products, and support services for
the preceding three areas. Although business interests are already active in
varying degrees in all of the cited areas, the vast majority of the business
community has not yet even thought of what they might do in space. Reasoning
that the needs and requirements of the presently active business firms probably
are already, or shortly will be, well canvassed by NASA and other competitive
contractors in the present contracted effort, Lockheed chooses to concentrate on
trying to elicit responses from the thus far silent majority.

Lockheed decided that any meaningful participation of the business community in
defining future space systems requirements would first require establishing an
ongoing dialogue between the potential users and systems designers. A
two-pronged strategy was thus devised for establishing such dialogues with
production and financial businesses that are relatively uniformed and widely
dispersed. The management consultant firm of A.D. Little was subcontracted to
help Lockheed educate and stimulate interest in space commercialization. A.D.
Little organized and presented two seminars to carefully selected industrial
leaders. Concurrent with this activity, a number of selected firms were visited,
some of which were represented at the A.D. Little seminars. Contact was also
established with two professional trade organizations, and a personal
presentation to the board of directors of one was given.

In addition, some other avenues to involving the commercial sector by, so to
speak, the side door were explored. These included trying to interest the Air
Force in undertaking an exploration of the possibilities of space for materials
processing and treatment of human disabilities and determining if the National
Bureau of Standards had requirements for performing physical properties
determinations in space. The rationale for this approach is that the Air Force
has specific needs in the mentioned areas and itself performs or contracts a
great deal of research and development to answer those needs. Should the Air
Force find that space offers a real advantage for either space produced materials
or space treatment facilities, it could provide a market for the materials or
facilities. Commercialization of the technology would thus be rapid indeed. In
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the case of the Bureau of Standards, determination of physical properties in
space would call for new apparatuses that would challenge the ingenuity of
instrument manufacturers. Advances in the art of instrumentation have always led
to breakthroughs in technology that have benefited not only the instrument makers
but have also spawned new industries.

A full report of the A.D. Little seminar activity is presented in another
volume. The remainder of this report concern itself with the personal visits.

SELECTION OF COMPANIES AND VISIT ARRANGEMENTS

Because the period of performance of the present contract was quite short,
essentially September 1982 to March 1983, a number of visits had to be arranged
before personal contacts could be made at the A.D. Little seminars. Past
experience in the space processing field served in helping to identify a few
likely candidates. Identification of other likely firms in an area was
accomplished by intensive library research.

Once a list of likely candidate firms had been assembled, setting up appointments
was performed by means of telephone and letter contact. The telephone route
proved more efficient in setting up a string of appointments in a short period of
time. Letters are apparently too easy to pass on to other people. Letters,
however, might be more effective if sufficient time is available for letting the

letter find the right person.
VISIT FORMAT
A visit usually took the following format:
0 Preliminary remarks about NASA needing user requirements.

0 Giving individuals a chance to respond. The usual response was that
they hadn't given the matter much consideration.

0 The Lockheed representative would then present an overview of the
possibilities of space.

0 Discussions after the presentation of particular interests.

0 Lockheed would introduce and leave with the firm the Lockheed-devised
first-cut senarios to aid in obtaining feedback from the companies.
(Appendix A shows copies of these senarios).

In a number of cases, the companies had assembled rather sizeable audiences, so
the presentation was more formal. The presentation was aided by a number of
visuals assembled from files or solicited from contacts.
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COMMERCIAL COMPANIES VISITED

Figure 1 shows the companies visited. Names of the persons contacted are given
in Appendix B. The column titled Encounter in Figure 1 shows entries such as
ADL/1 and T/1. The letters ADL and T indicated that the initial contact was made
either at an A.D. Little seminar or by telephone. The number following the
letter indicates the number of personal visits paid to the firm. The column
titled Rating shows the perception of the degree of interest in pursuing space
research and development. The following general interpretation of the ratings

apply:

1... High interest. Indication of initiation of a formal evaluation.

2... High interest, but need more indication of thinking of others in
organization.

3... Moderate interest. Want to be kept informed.

4... Interest. See no immediate cgportunities but open to new
developments.

5... Minimal interest or even rejection of concept.
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FIGURE 1
COMPANIES VISITED

COMPANY

Dayton Malleable, Inc.
Dayton, Ohio

The Duriron Company, Inc.
Dayton, Ohio

Systems Research Laboratories, Inc.
Dayton, Ohio

National Cash Register (NCR)
Dayton, Ohio

Mead
Dayton, Ohio

Borden, Inc.
Cincinnati, Ohio

Cincinnati, Inc.
Cincinnati, Ohio

KDI Precision Products, Inc.
Cincinnati, Ohio

Borg-Warner
Chicago, I1linois

6.D. Searle & Co.
Shokie, I11inois

Gould, Inc.
Rolling Meadows, Il1linois

Celanese Chemical Company
Dallas, Texas

Vought Corporation (an LTV company)
Dallas, Texas

Commercial Metals Company
Dallas, Texas

Hughes Tool Company
Houston, Texas
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FIGURE 1

COMPANIES VISITED (cont)

COMPANY

Pennzoil Company
Houston, Texas

Consolidated Aluminum
St. Louis, Missouri

Monsanto
St. Louis, Missouri

Dart-Kraft, Inc.
Glenview, I1linois

Uor
Des Plaines, I1linois

Travenol Laboratories, Inc.
Morton Grove, Il1linois

Exxon Production Company
Houston, Texas

Bacti-Consult Associates
Houston, Texas

Corning Glass Works
Corning, New York

Alcoa
Pittsburgh, Pennsylvania
Alcoa Center, Pennsylvania

Hercules, Inc.
Washington, D.C.

AMP, Inc.
Winston-Salem, North Carolina

Becton Dickenson
Paramers, New Jersey

Allied Corporation
Morristown, New Jersey

Mobil
New York, New York

Raychem Corporation
Menlo Park, California
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OBSERVATION ON COMMERCIAL SECTOR'S READINESS FOR SPACE VENTURES

Extent of Current Commercial Activity: Assessing the full scope of present
commercial activity in space was beyond the scope of the present study. We were
struck, however, by the amount of activity that is occurring, apparently entirely
independent of NASA. Mr. Art Dula of Houston, Texas, one of the foremost space
lawyer in the country, said he had a number of clients that were pursuing a
number of space activities independent of NASA funding. Dr. Lorraine Gall, also
in Houston, Texas a consultant in the area of microbiology, said that she too was
performing services for clients pursuing independent commercial space ventures.
Both would not divulge further information on the nature of these activities.

Possible Space Ventures of Interest to Industry: As mentioned previously the

majority of the firms contacted were very receptive to hearing about the
possibilities of space. Only one firm, however, had independently formulated any
specific interest. Mr. G. Keith Turnbull, Alcoa's Director of Technology
Planning, was interested in the possibilities of energy from space for the
purpose of running aluminum refining operations. As Mr. Turnbull explained, an
aluminum refining operation is first located where power is plentiful. The
operation then attracts considerable people and business activity into the area.
The increased population in turn generates its own demand for power, which
competes with that of the aluminum operation. If power from space could be
economically obtained it could be directed to populated areas where aluminum
production facilities already exist or could economically be built, even in
deserts. The cost of transporting the raw ore, bauxite, is negligible, compared
to the refining energy cost. Energy from space might thus be a way to revitalize
some severely economically depressed regions of the country.

The rest of the firms visited did not indicate prior formulation of any specific
interest. Most of the firms had not yet thought of space in any serious way. Of
the possibilities suggested, the following kindled the most interest and
enthusiasm:

Space processing-metallurgical, electronic, glass, catalyst, and
biological or pharmaceutical products.

Recycling materials in space - i.e., cutting up, in space, the
large Shuttle external tank and processing the material for
other uses in space.

Construction of large space structures - using metal or plastic
products.

The areas of food production, and health care, were rather coolly received,
although not rejected. These areas apparently appear to be too far in the future
for serious consideration now.

Awareness of State-of Space Technology and Arrangements for Participation: There

- exists in the commercial sector a general lack of knowledge of the possibilities
of space, of prior work in the area, and of how access to space may be gained.
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Knowledge of NASA's arrangements for dealing with the commercial sector are also
generally unknown. Most of the firms contacted displayed great concern about the
extent and nature of foreign activities in space and a number of requests for
further information on what the Japanese and Germans are doing were received.
Desperately needed is some general descriptive material on the areas mentioned
that is written especially for the business community.

A1l of the firms contacted, even those who have informed themselves on NASA
research and development in commercial areas, need help in identifying ways in
which space might be used to their particular commercial advantage. part of this
need is caused by poor communication of what has already been accomplished in
space, but a large part is due to the very small existing data base of actual
space phenomena. The individuals contacted readily grasped and displayed great
interest in the demonstration science experiments. These demonstration
experiments showed phenomena that they could relate to and sparked their
imagination. A larger data base of these kinds of experiments would be very
beneficial to educate the business community.

Evaluation Activities Precipitated by Visits: As can be seen in Figure 1 a
fairly high percentage of the firms showed high interest in the possibilities of
using space for commercial purpose. Some of the specifics of the evaluation
activities initiated by the firms as the result of Lockheed's contacts are:

0 NCR Corporation

The people a NCR indicated that they would pursue space
processing research and development through the Microelectronics
and Computer Technology Corporation (MCC). This corporation

is a cooperative venture of 15 U.S. companies. NCR will bring
up the matter to MCC sometime in the near future.

0 Hughes Tool Company

A study project was initiated to determine if an advantage could
be realized from space for manufacturing drill bits. It was
decided, however, that the project required a research effort
beyond what the company was willing to undertake. Future contact
to determine the factors that went into this decision is planned.

0 Conisolidated Aluminum

Mr. Kurt Hulliger said he would introduce the matter of space
research and development activity to the corporate board in
Switzerland sometime in February.

0 Corning Glass Works

Dr. Gail Smith was designated to track and define efforts in
the space research and development area.
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o Alcoa

Mr. Henry Patis was designated to head a project to determine
what Alcoa's interest in space might be.

0 Mobil

Mr. J.J. Wise indicated that Mobil would probably try some
Get Away Special Experiments. On 6 April 1983 they visited with
Goddard which meeting was organized by Lockheed at Mobil request.

Feedback-to-Date: Only a couple of responses were received to the request for
comments on the senarios. These responses were not very detailed, more in the
nature of, well, they look all right. It is too soon to expect more at this time.

Follow-Up Activities to Date: The major follow-up activities accomplished since
the visits were made have consisted of gathering and mailing specific descriptive
and technical information requested in the visits.

Some Larger Issues That Emerged: Various concerns were expressed by the
individuals at industrial firms. One of the most significant was the concern as
to the advisability of pursuing even exploratory research and development if
commercialization is not certain. There was a fear that the research and
development might be picked up by foreign firms, who would commerialize it
perhaps to our detriment, i.e., the way Japan used continuous casting to the
detriment of the U.S. steel industry. Apparently s¢mething of this sort is
happening in the solar photovoltaic area also (see article presented in Appendix
D). If this indeed is a problem of the magnitude suggested, then both industry
and Government must do some very serious thinking about the objectives of
research and development and how it is funded. At the very least, the oft-stated
and industry-endorsed position that Government thould fund high risk research and
development needs to be reexamined.

Apropos of foreign use of U.S. research and development is the question of the
effect of heavy U.S. investment in foreign high-technology start-up companies in
Europe (see Appendix E). It appears that some adjustments to U.S. tax rates must
be made or the U.S. may lose not only substantial venture capital, but also our
technology lead.

Another issue emerged, not through conversations with industrial firms, but
through a letter exchange in Astronautics and Aeronautics (Appendix F). The main
point brought out by the letters is that the larger user community may be
overlooked when we try to identify industry needs for space systems. As the
letters bring out, projections for needs such as an educational satellite require
the participation of economists, educators, and other soft-science specilists. A
failure to adequately assess the nature and future markets has caused the
satellite communications industry to overestimate their reguirements*.

Finally, consideration of the needs and requirements of foreign nations for
future space systems cannot be considered independently of U.S. commercial needs
and requirements. In particular, the third-world nations cannot be viewed only
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as a source of markets for U.S. commercial firms. A mechanism will have to be
sought to involve the third-world nations in an active way in any large future
space system. The Sabre Foundation's idea of free trade zones for space venture,
{i.e., areas where enterprises are exempted from tariffs and taxes) promises a
start in this direction. A contact has been established with the Sabre
Foundation and future interaction should provide more concrete possibilities.

B B

a—d

RESULTS OF COMPLEMENTARY ACTIVITIES

Trade Association: Two trade associations were contacted in the course of the
study. These were the Metal Powder Industries Federation (MPIF) and the
Electronics Representatives Association (ERA). A presentation was given to the
MPIF board at their annual meeting.

i R

Ssan, @

Both organizations are very enthusiastic about learning more about space
possibilities and about undertaking activities that would inform and serve their
member organizations better to take full advantage of possible opportunities.

One of the activities suggested was association sponsorship of some space
experiments. Both associations were very enthusiastic about Lockheed having an
information booth and giving papers at their annual conferences and exhibition
(Appendix G). The MPIF will be held their conferences and exhibition on MA 1-5,
1983. The ERA technial conference and exhibition will be held April 19-21. Some
75,000 people are expected to attend. There will be some 800 exhibitors.

Bleliny

B

Possible Air Force Activity: A presentation to a group from the Air Force

Materials Laboratory (Appendix B, p. 1) was received with interest, but there was :
Tittle indication that any concrete evaluation activity would result. Possibly

the right people were not reached. This will need to be explored further, but

prior experience with trying to identify a group within the Air Force that would

be interested in space processing left the impression that the Air Force

%' considers any space materials research and development strictly a NASA province.

k]

Boidi d

Dr. L.E. Kazarian of the Air Force Aerospace Medical Research Laboratory was
x- contacted by telephone. Dr. Kazarian is involved in research activities having
K to do with the effects of space on various human processes. Dr. Kazarian had not
£ considered using space for treatment facilities, but he offered the possibilities
that space might be useful for treating scoliosis, burns, some circulatory
problems, and head injuries. He offered the fascinating bit of information that
space is apparently a cure for chronic Tow-back pain. This bit of information
should be of great interest to the commercial sector. A health spa in space?

L S

F.

n

Dr. Kazarian thought that the most probable use of a space station will be as an
intermediate, rehabitation place to gradually adjust deep-space astronauts to
. gravity before returning to earth.
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e
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National Bureau of Standards (NBS) and CINDAS: CINDAS (Center for Information
and Numerical Analysis and Synthesis) is a DoD information analysis center. Its
funding is 60 percent DoD, 30 percent NBS, and 10 percent Purdue University.
There are 20 of these information centers throughout the country. The main
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function of these centers is to collect, review, analyze, appraise, summarize,
and store available information on highly specialized technical subjects. CINDAS
specializes in thermophysics and electronic data. In addition to paper studies
they also perform some experimental determinations of physical properties.

Neither NBS and CINDAS has any long-ranged plan to use space for physical
properties determination, although NBS does conduct a number of studies, under
NASA sponsorship, in the area of space processing. At both organizations,
however, conversations with the technical personnel indicated that they had
highly imaginative ideas for the use of space for physical properties
determinations.

CONCLUSIONS

The commercial sector, as evidenced by the sample of the 32 firms personally
visited, are for the most part abysmally uninformed on the possibilities of
space, the state-of-the-art space technology, how access might be gained through
NASA channels, and the extent of foreign space activities. A1l were eager to
rectify the situation, however. Those firms that had some knowledge of space
techrnology and possibilities couldn't see any concrete possibilities for
themselves. A large part of this lack of opportunity recognition is surmised to
be caused by the lack of an adequate data base of space physical phenomena and
space economics,

The approach taken in the present study of establishing in-depth personal contact
to initiate a dialogue was shown to be successful as evidenced by the unanimous
agreement of the contacted firms to continue the dialogue and by the evaluation
activities precipitated by the visits.

An interesting finding of the present study was that many, if not most,
Government agencies, some which have a stake in space, have also failed to
recognize how space can help them fulfill their earth-and-space-based needs. It
is felt that the commercial sector's entry into commercial space activities would
be greatly facilitated if the Government agencies themselves would use space for
some of their own material, medical, and other needs.

Lastly, a number of socio-economic issues, which surfaced during the course of
the study, need to be considered more fully lest the U.S. find that the way
companies and the Government have been conducting research and development
activities is having detrimental economic and political effects.

RECOMMENDATIONS

The major recommendation and most easily implemented, is that more adequate and
comprehensive information, written especially for the business community, be
prepared and made available. Some of NASA's Tliterature is suitable for the
business community, but most is not. A series of brochures or books on physical
phenomena in space, possible space commercial ventures, extent and kind of
foreign activity in space, and access to space would be very convenient for
introducing the subject to previously uninformed people.
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Continuation of the in-depth dialogue procass is recommended and should be
expanded somewhat in order that a realistic assessment of its value can be made.
Obviously one or two visits will not get a commercial company to pursue a
drastically different economic objective. How long will the process take? How
can the process be shortened? These are questions that require more data before
an adequate answer can be given.

It is also recommended that the data base of physical phenomena in space that is
relevant to the commercial sector be expanded. To this end, an input from
industry as to what they would like to see should be solicited. The in-depth
dialogue technique, the main tool of the present study, should be ideal for
eliciting this input.

Trade associations should be involved in helping to inform and involve industry
in space activities. Their conventions and trade shows should be excellent
vehicles for disseminating information and for identifying companies with low
activation energy barriers for entry into space commercialization exploration
activities. Along these lines, talks to Chamber of Commerce gatherings in places
1ike Houston, Dallas, New York, etc., should also be tried.

It is also recommended that further efforts be expanded to interest various
Government agencies that may have material, medical, and other 1ike needs that
could perhaps be fulfilled better by space activities.

The socio-economic issues discussed need clarification and study before specific
recommendations can be made. Studies of this nature, therefore, are recommended.
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APPENDIX A

SAMPLE SPACE SYSTEM SCENARIOS USED TO
STIMULATE COMMERCIAL RESPONSE

a. Materials Processing Scenario
b. Space Manufacturing Scenario

(SEE ATTACHMENT 2, VOLUME I, SCENARIOS)
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APPENDIX B
CONTACTS MADE DURING STUDY

215

LMSC-D889718



Dayton Malleable, Inc.
P.0O. Box 98
Dayton, OH 45401

Dr, Yesh P, Telang
Director of Technology
(513) 2785251

The Duriron Company, Inc.

P.0. Box 1145

Dayton, Oh 45401

R.C, Shenk, Jr., Manager, Advanced Technology
(513) 226-4359 '

William H. Barnes
Richard L. Helferich, Staff Engineer
Systems Research Laboratories, Inc
2800 Indian Ripple Road
Dayton, OH 45440
Mr., William E. Dirkes
Director of Planning and Marketing
(513) 426~6000
Alr Force Materials Laboratory, Dayton, Ohio
John Williamson, AFWAL/MLTM, Tech. Mgr., Structures
Lee Kennard, AFWAL/MLIM, Branch Chief

Larry Parson, AFWAL/MLTM, Tech. Mgr.,
Materials Processing

Bill Dobbs, AFWAL/MLTM, Systems Support
Bernie Cohen

Veronica Bloemer, AFWAL/MLTM
(513) 255-5151
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LT Russell G. Vogt, AFWAL/MLLS
LT James Y. Adkins, AFWAL/MLLS
LT Ray Young, AFWAL/MLTM

e National Cash Register
1700 South Patterson Blvd.,
Dayton, OH 45479
(513) 445-5000

Carl F. Rench
Assistant Vice President
Corporate Research and Technical Affairs

James Canaday
Director of Advanced R&D

William Horst
Advanced Development

e Mead
Courthouse Plaza, Northeast

Dayton, OH 45463

Dr., Charles W. Spalding
Vice President, Technology

e Borden, Imnc.
Graphics Division
630 Glendale-Milford Road
Cincinnati, OH 45215

Mr. John J. Marino
Technical Director
Research & Development
(513) 782-6260

Joseph A. Schlinkert
Group Leader - Research Support
Printing Ink Group

Donald L. King
PDL Group Leader - Fluid
Printing Ink Group

Gus Carrimpalos

Technical Staff
R&D Laboratory
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Wally Whalen

® Cincinnati, Inc.
Kilby Road
Box 11111
Cinncinnati, OH 45211

Mr, Robert Buruns
Manager-Engineering
P/M & Special Products
(513) 367-7601

® KDI Prec¢ision Products, Inc.
3975 MacMann Road
Cincinnati, OH 45227

" Mr. Mark Clark, President
(513) 943-2000

e Borg-Warner
200 S. Michigan Ave,
Chicago, IL 60604

Mr. William H. Weltyk
V.P. Engineering and Development
(312) 322-8554

e G.,D, Searle & Company
Searle Research & Development
Searle Parkway
Skokie, IL
Box 5116
Chicago, IL 60680

Dr, Paul D, Klimstra, V.P,
North American Preclinical R&D
(312) 982-7867

e Gould, Inc.
Advanced Systems Div.
30 Gould Center
Rolling Meadows, IL 60008

Mr. Ernest C, Guerri

Vice President and General Mgr.
(312) 640-4414
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e TEPIAC (Thermophydical and Electronic Properties

Information Analysis Center)

CINDAS (Center for Information and Numerical Data
Analysis and Synthesis)

25954 Yager Rd.

West Lafayette, IN 47906

Dr. C.H. Ho
(317) 494-6300

Dr. R, L. Shumaker
Dr. R.E, Taylor
Wade H. Shafer

Celanese Chemical Company
1250 W, Mockingbird Lane
Dallas, TX 75247

Dr, Edward W. Wheeler
Vice President, R&D
(214) 689-4000

Vought Corporation
l4th & Jefferson
Grand Prairie, Texas
P.0. Box 225907
Dallas, TX 75265

Dr. F.W. Fenter
(214) 266~2166

John Newell, Mgr.
System Synthesis & Analysis
(214) 266-2553

Roy Cox, Project Mgr.
Space Thermal & Structures
(214) 266-7518

Elmore B. Scott, Mgr.
Manufacturing Tech.
(214) 266-3113

J.M, Beam

Space Mechanics
(214) 266-4513
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Bi1ll Agan
Space Projects
(214) 266-4437

Jim Cook
Space Mechanics
(214) 266-7401

Vern Delzer
Guidance
(214) 266~7680

John Oren
Thermal Systems
(214) 266-7442

Bob Anderson
EO Systems
(214) 266-5280

G.B. Shisenhunt
PREG Mgr., Space Shuttle
(214) 266-7415

Walt Cavitt
Electronic Mfg. Dir.
(214) 266-7912

Clyde Jones
Electronic Design
(214) 266-3826

Jim Williams

Commercial Metals Company
3000 Diamond Park
Dallas, TX 75221

Mr., Bert Romberg
Senior Vice President
(214) 631-4120

NASA-Johnson Space Center
Barry Wolfer (713) 483-2491
Ollie Smithfield (713) 483~5013

Ken Dammon (713) 483-3611
Reinholz Dietz (713) 483-4507
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Art Dula’

Attorney at Law
114 Byrne St.
Houston, TX 77009
(713) 864-4400

Hughes Tool Compasny
5425 Polk Ave.
P.0. Box 2539
Houston, TX 77001

Mr. E.M. Galle
Senior Vice President
(713) 924-2444

Pennzoil Company
Pennzoil Place

P.0. Box 2967

Houston, TX 77252-2967

Terry Hemeyer
Director, Public Relations
(713) 236-7524

Consolidated Aluminum
11960 Westline Industrial Drive
St. Louis, MO 63141

Mr. Kurt Hulliger

Technlical Manager

Engineering & Process Development
(314) 851-2633

Monsanto Company
800 N, Lindbergh Boulevard
St. Louis, MO 63167

Dr. T.L. Tolbert

Corporate R&D Staff

Director

External Research & Development
(314) 694-5925

Dart-Kraft, Inc.

801 Waukegan Road
Glenview, IL 60025
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Mr. John F. White
Vice President & Director of R&D
(312) 998-3702

UOP, Inc.

Corporate Research Center

Ten VOP Plaza

Algonquin & Mt. Prospect Roads
Des Plaines, IL 60016

Dr. Mary Good
Vice President - Director of Research
(312) 391-3331

Travenol Laboratories, Inc.
6301 Lincoln Ave.

Morton Grove, IL 60053

Dr. John A. Thomas
Vice President, Life Sciences

Exxon Production Research Company
3120 Buffalo Speedway

P.0. 'Box 2189

Houston, TX 77001

Dr. H.R. Hopkins (713) 965-4636
Dr. Dan Davidson
Satellite Imagery Applications Group

Hughes Tool Company
5425 Polk Ave.
P.0. Box 2539
Houston, TX 77001

Mr. S.R. Scales
Chief Metallurgist
(713) 924-2331

David G, Alexander
Metallurgical Engineer

Tom Rosenmayer
Metallurgical Engineer
NASA-Johnson Space Center

Dr. Dennis Morrison
Space Biopressing
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e Bacti-Consult Assoc.
6812 Academy, No, 605
Houston, TX 77025

Dr. Lorraine Gall
(713) 664-6702

e Corning Glass Works
Corning, NY 14831

Roger G, Ackerman
Sr. Vice President and Director
(607) 974-6789

John R, Hutchins, III
Senior Vice President and Director

Thomas N. Gardner
Mgr., Market Development

William M. Baldwin
Mgr., Sales and Marketing

William R. Prividle
Director of Admn. & Technical Services

Dr. Gail P, Smith
Consultant, International Research
(607) 934-3330

¢ Aluminum Company of America
1501 Alcoa Building
Pittsburgh, PA 15219

Dr. G. Keith Turnbull

Director, Technology Planning
(412) 553-3458

o NASA Headquarters

Charlie Yost
) (202) 755-3503

e Hercules, Inc
1800K st., N.W.
Washington, DC 20006

Mr, William R, Martin
(202) 223-8590
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National Bureau of Standards
Gaithersburg, MD

Dr. John Manning
(301) 921-3354

Dr. Louis Testardi
Dr. Ared Cezairleyan
Dr. Mike Moldover

AMP, Inc.

Research Div.

3441 Myer Lee Road

P,0. Box 55
Winston-Salem, NC 27102

Dr. George B. Cvyanovich

' Staff Scientist
(in Harrisburgh, PA temporarily)
(717) 986-5404

Richard H. Zimmerman
Associate Research Director
(%919) 725-9222

Cherng-Chou Wu
Senior Development Engineer

Larry L., Leitzel
Product Engineering

Becton Dickinson Company
Mark Center Drive
Paramus, NJ 07652.

Dr. Donald S. Hetzel
(201) 967-3838

Allied Corporation
P.0. Box 1021R
Morristown, NJ 07960

Mr, Samuel Levinson, Research Assoclate

(201) 455-2541

AIAA Headquarters
New York, NY

Tom Hartford
(212) 581-4300
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Mobil Research & Development Corp.
150 East 42nd St.
New York, NY 10017

Mr. John J. Wise
Vice President-Planning
(212) 883-3133

Alcoa Laboratories
Alcoa Center, PA 15069

Mr. Warren E. Haupin, Fellow
(412) 339-6651

Henry Paris
Alloy Technology Director

Rudolf Keller .
Kathy Tomaseirch

Andy Walker

Mel Brown

Metal Powder Industries Federation (MPIF)
Princeton Forrestal Ctr.

105 College Road East

Princeton, NJ 08540

(1]

Mr. Kempton Roll
Executive Director
(609) 452-7700

Sidney Kaufmann, Ford Motor Co.

Walter Knapp, P/M Engineering & Consulting
Kennethy E. Meiners, Battelle Memorial Institute
Charles Whitman, Glidden Metals

Edward Aqua, Affiliation unknown at present
Charles Bates, "

Joseph Capus,
Donald Grustafsan,
Paul Matthews,
Walter §howak,
Alec Peters,
John Gross, Consultant

Murray Schwartz, U.S. Executive Office

Office of Science and Technlogy (OSTP)

Executive Secretary of the Committee on Materials (COMAT)
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NASA Kennedy Space Center

Frank Bryant, (305) 867-4010
Bill Munsey
Dean Zimmerman

NASA Ames Research Center
Moffett Field, CA 94035

Dr. Richard D. Johnson
Chief, Biosysytems Division
(415) 965-5117

Raychem Corporation
300 Constitution Drive
Menlo Park, CA 94025

Dr. Tai Chun Cheng

Senior Member, Corporate Technology
(415) 361-4019

226

-
T

WY

R

N



LMSC~HREC TR D867801

Py iy

o
H

Aemns

St o
+

kS

[N
. v

Simmy

Appendix C

DESCRIPTION OF NEW ORGANIZATION
FOR COOPERATIVE CORPORATE R&D
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ORIGINAL PAGE IS
OF POOR QUALITY

R&D COOPERATIVE

Electronics, computer R&D
are aim of joint project

RECOGNIZING what many authorities
fear is a sliding U.S. lead in
electronics and computer
technologies, 15 U.S. companies
have joined to begin a coordinated
R&D project. The venture has
spawned the Microelectronics &
Computer Technology Corp. (MCC).

The joint effort is a response to
stiff competition in the worldwide
electronics market. It also is an
effort to combat an ambitious
Japanese “fifth generation”
computer project that could propel
the Japanese to the forefront of
computer technology by the year
1990.

Robert Price, president of
Control Data Corp. and chairman of
the MCC steering committee, said,
“We now have the formal structure
into which participants can invest
financial and intellectual resources
needed to address the threat to U.S.
preeminence and predominance in
the semiconductor and computer
industries.”

In outlining the functions of
MCC, which has been formally
incorporated, Price said that there
will be four areas of initial interest.
These four are:

O Microelectronic packaging
project that will concentrate on
accommodating future VLSI chips
having a million or more circuit
elements. Researchers also will
study automated assembly
techniques for the packaging.

O Advanced computer
architecture project that will be an
8- to 10-yr effort focusing on

knowledge-based architectures,
artificial intelligence, and their
applications.

O Computer-aided design and
manufacture that will include
developing advanced electronic
CAD/CAM design tools and
incorporating them into an overall
system. The system will have the
capabilities to design, lay out, and
simulate microelectronic chips with
up to 10 million circuit elements.
This program will use advances
from the computer architecture

effort.

O Software productivity that
will develop techniques, procedures,
and tools to provide an order-of-
magnitude improvement in the
effectiveness of software systems
and application of software
development processes.

Price said that the initial
annual budget of MCC will be in the
$50- to $100-million range and that
each company involved will share in
the expense.

The companies presently

making up MCC are Advanced
Micro Devices Inc., Burroughs
Corp., Control Data Corp., Digital
Equipment Corp., Harris Corp.,
Honeywell Inc., Mostek Corp.,
Motorola Inc., National Cash
Register Co., National
Semiconductor Corp., RCA Corp.,
Signetics, Sperry Univac,
Westinghouse Electric Corp., and
Xerox Corp. O
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From INDUSTRIAL RESEARCH & DEVELOPMENT — September 1982, p. 76

SOLAR

U.S. research in PV cells

is paying off in

EVALUATION OF advances in
photovoltaic energy conversion
technology, reported at the recent
Materials Overview meeting of the
Society for the Advancement of
Material & Process Engineering
(SAMPE) in San Diego, CA, shows
that there's both good news and bad.
The good news, as Dr. Satyen
Deb, chief of Solid State
Photovoltaic Research Branch,
Solar Energy Research Institute,
Boulder, CO, emphasized to
SAMPE, is that there has been
important progress in a wide range
of thin-filament photovoltaic (PV)
materials. The bad news—inferred
from his discussion and from the
views of other PV experts—is that
there's a good chance that the major
rewards may go elsewhere, despite
pioneering U.S. efforts in the field.
A good example is amorphous
silicon R&D. This is one of a number
of thin-film systems which may lead
to significant reductions in device
costs. Deb noted that with
conventional silicon-based systems,

Japan

While much lower than at present,
this is still too high for PV systems
to compete with other approaches.
For that, he said, a range of $0.15 to
$0.40/W, is necessary, a level he
sees attainable with technologies
based on thin films, such as
amorphous silicon or several
nonsilicon semiconductor materials.
For amorphous silicon, he told
SAMPE, “an almost explosive
growth in R&D has occurred,” much
of it outside the U.S. The first
devices of this kind, he pointed out,
were fabricated in 1974 at RCA
Laboratories, Princeton, NJ, using
thin films of «-Si:H pin and
Schottky barrier structures.
However, he said, recently “some of
the major advances in materials and
devices have come from Japan.”
(Dr. David Carlson, who heads
up the RCA amorphous silicon
program, recently told IR&D that
dwindling U.S. government support
for PV R&D has played a part in
this situation. “After we published
some of our findings, the Japanese

the price per peak watt (W) should jumped in. You could argue,

come down to about $0.70 by 1986.

230

perhaps, that we should have made
tRe data classified. In that case,
however, practical applications
might have been pushed much
farther back.”)

Deb reported that the Japanese
have achieved the highest efficiency
thus far in amorphous silicon. “The
highest conversion efficiency of 8%
reported to date was achieved on an
a-SiC:H/a-Si:H cell structure
febricated by Osaka Univ.”
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From THE WALL STREET JOURNAL, Wednesday, February 23, 1983, p. 34
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Sweden’s Stock Mariet Rally Powered
Partiyby Risein U.S. Investmentin 1932 ||

By Stertiex D. Moore
Special to Tur WAL STREET JOURNAL

U.S. Investing Spurts

The most enduring effect of the Stock-
tolm bull market is likely to be the addi-
‘jon of a handful of Swedish glamor shares
20 portfolios of American institutional in-
vestors. Foreign buvers were a driving
force in sustaining the rally last year, ac-

rounting for 13% of all buying and seiing

of the Stockholm exchange. U.S. investors
were rasvingible far twoa-thivde ~% 202 150
million in net share exports from Sweden,
an increase from the $25.4 million in net
share experts to ail countries in 1981,

Initial investor interest, primarily {rom
United Kingdom broters beginmng in the
Jate 1970s, was gencrated by a few phar-
maceutical companies such as AB Astra
and AB Fortia, which have unique proper-
ties and products. In addition, many mijor
Swedish companies were cheap, with
shares costing up to 50'% less than their
American counterpart companies, Swedish
brokers say.

According to Ake Rydberg, an invest-
ment broker at Skandinaviska-Enskilda
Bank, “Swedish companies have made ex-
tremely yvood progress ia niches nterna-
tional investirs love to see—telecorntmuni-
catisns, pharmacectical and sgricuitural
biotechnolo.ry, and  robotics.  Another
strong factor is the high preportion of suc-
cessful products, with profit dilution frem
uagiecessful items far less thon for larger,
international competitors.”
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Monsanto is mining
Europe’s high-tech lode

Monsanto Co. has pooled resources with
several British universities, including
Oxford and Cambridge, to set up a $17.5
million venture capital fund in London
that will invest in high-technology start-

up companies in Europe. The action is
the first major entry into Europe's
fledgling and undercapitalized venture
capital community by a U.S. industrial
company. If the move works for Mon-
santo, other U.S. corporations are ex-
pected to follow suit.

Monsanto, of St. Louis, says its chief
aim is to establish a window on new
technologies that it may want to incorpo-
rate into its future business strategies.
Moreover, Monsanto believes it will have
first pick—and big capital gains later—
since venture capital investment in Brit-
ain is growing as a result of recent fa-
vorable changes in British tax laws and
the Thatcher government's emphasis on
stimulating new business development.
Open-arms attitude. “It's a relatively
cheap and noncommittal way to follow
technology through its formative stages
to see if it fits into our long-range
plans,” says L. Edward Klein, director
of Monsanto’'s New Ventures Group,
“and it could lead us into new areas for
consideration.” Because of Britain's

attitude, the fund will imme-
diately invest in British companies and
then plans to scout companies in Hol-
land, Sweden, and Scandinavia, depend-
ing on the investment climates in those
countries. Special interest will be fo-
cused on such hot new areas as micro-
electronics, robotics, chemical and agri-
cultural technology, and genetic engi-
neering. An advisorv board that includes
British and Monsanto scientists will
oversee the investment decisions.

About 15% of the fund, called Advent

The move is the first major
U.S. entry into Europe’s
venture capital community

ORICINAL PAQGE 18
OF POOR QUALITY

From BUSINESS WEEK, August 16, 1982, pp. 31-32.

Eurofund Ltd., is being capitalized by
universities seeking a high yield from
the investment. Some of the schools
want to form relationships with entre-
preneurs that will aid their own research
projects or provide opportunities to com-
mercialize developed technology.

Also participating are St. Andrews
University and Imperial College (Lon-
don) in Britain and Boston University in
the U.S. Advent Eurofund’s managers
also have a share, while some British
financial institutions are expected to
take a part of the fund, which will close
out by the end of August, Monsanto
says. Monsanto itself is investing its 507¢
share through its European operations,
which are headquartered in Brussels.
Full control. Advent Eurofund, which will
manage the 10-year limited partnership
fund and pick its investments, is a sub-
sidiary of Boston-bused venture capital-
ists TA Associates, one of the few U.S.
venture firms now investing in Europe-
an-funded pools. This new partnership
will be headed by British entrepreneur

David J. Cooksey and is the first to re-
ceive substantial sums from U.S.

sources.

Typically, Advent Eurofund will buy
minority equity positions in companies
and then split the ownership stakes
among Monsanto and the other parti-
ipants according to the percentages
o, their original contributions. Advent
Eurofund, as managing general partner,
will also receive a small part of the
ownership stake and a portion—usually
207—of the capital gains for its invest-
ment advice and oversight responsibil-
ities. The entrepreneur will have full
control over any products that are devel-
oped, but Monsanto says it hopes to ne-
gotiate licensing agreements with some
of the companies.

Monsanto is an old hand at the ven-
ture capital business. In 1872 it was one
of the forerunners in corporate venture
capital investments when it started Inno-
Ven Capital Corp. in a joint venture with
Emerson Electric. InnoVen is run by an
independent partnership that picks and
manages the investments. Monsanto has
also made research agreements with
Washington University in St. Louis and
Harvard University medical school to de-
velop pharmaceuticals (BW-—June 21). ®
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. Appendix F

LETTER EXCHANGE DISCUSSION OF ROLE OF LARGER
USER COMMUNITY IN SPACE PROJECTS
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From ASTRONAUTICS & AERONAUTICS, October 1979, p. 8

FOR MULTIPURPOSE INSTEAD OF
DEDICATED BIG COMSATS

I have great respect for Ivan Bekey
and his accomplishments, but |
deplore his article, **Big Comsats for
Big Jobs,' in the February 1979 issue
of A/A. 1 am disturbed by the
statement that the large-scale satellite
services might have some (ransient
adverse social and institutional im-
pacts. It doesn't take much imagina-
tion to realize thai wunquestionably
there would be permanent and major
social and economic impacts. It is
extremely unfortunate that econo-
mists, educators, and other soft-
science specialists did not collaborate
on the article. Bekey should look into
some of the economic studies of devel-
oping countries done for AID.

For example, examining the educa-
tional-TV portion of the article, | find
a strong implication that video tapes
can teach. Professional educators
know that TV is no more than a tool
among a myriad of tools that are
needed in the classroom. Thus, the TV
programs are only one line in the
budget of the school systems and far
from the largest line. Costs for both
the space initiative and ground alter-
native in Bekey's article are utterly
out-of-line. This is because he projects
usage of ETV to the exclusion of all
other media. A more realistic usage
projection would not preclude the
adoption of Bekey's system. It would
merely mean that a dedicated satellite
would not be needed and channels on a
multipurpose satellite could be em-
ployed.

Another error is in estimating the
cost of producing an hour of educa-
tional TV. The figure of ten thousand
dollars is far too low. Minimum cost is
around twenty thousand and some
programs can run as high as a hundred
thousand. Most of the cost is in devel-
oping the program, because it involves
the use of high-priced educational spe-
cialists and a great deal of testing and
redesign to validate the programs.
Bekey says nothing about who is to
pay the cost of the sofiware. Cur-
rently, licensing with royalty payments
is employed. How would this be han-
dled in this system?

My recommendation to Bekey
would be to revise downward his gran-
diose scheme of dedicated satellites.
The giant satellite of the future is a
natural for a multi-purpose vehicle. It

should not be difficult to obtain

realistic projections of requirements

for communications, electronic mail,

and ETV. Bekey should then have no

difficulty designing a multi-purpose

system that should be feasible in a
much nearer future.

Irving Dlugatch

. Dean of Students

California Western University

REPLY TO DLUGATCH

Professor Dlugatch missed the main
point | tried to make in my article: that
only through a dedicated large-an-
tenna, high-power satellite, and tack-
ling a very big job, can the user equip-
ment costs be reduced to the point that
satellite communications becomes a
part of the daily experience of a large
portion of our population.

Consider that the total cost of a
school terminal would be only $2800,
as compared to $15,000-325.000 for a
terminal using channels on a current-
day satellite. 1 fail to see how an
amortized total cost of 36 cents per
classroom-hour is, as Dlugatch states,
“‘utterly out of line."”

Furthermore, he apparently chose
to ignore the statement on my last
page, ‘‘While these costs indicate that
TV education via space costs much less
than by ground transmissions they do
not necessarily imply a preference for
TV over live teachers. In fact, since the
space TV concept would cost a school
less than 5% of a teacher’s salary, the
teachers could use TV extensively as
an aid at little additional expense."”

Dlugatch advises me to ‘‘revise
downward my grandiose scheme’’ and
try for something ‘‘feasible in a much
nearer future.”’ To be sure we can, and
probably must, begin with much more
modest capability and make it
available sooner, and grow to the
systems | describe. But us | indicated
in my introduction, I set out to explore
such very-high-capacity systems so
that we would know where to aim our
technology and wunderstand the
inherent potential in this class of
service, not to advocate the systems
themselves.

In the matter of the costs of
programming, for which I assumed an
average of $10,000 per hour, Dlugatch
asserts that ‘‘the minimum cost is
around $20,000 and some programs
run as high as $100,000."" True, some

ORIGINAL PAGE 19
OF POOR QUALITY

“‘Sesame Street’’ productions do cost
up to $100,000. However, they use the
finest of gold-plated studios and big-
name script writers, and have a large
number of highly paid celebrities as
actors. By far the greatest number of
documentaries and film clips, which
are not so burdened, do cost around
$10,000 per hour.

Moreover, education entrepreneurs
who wish to document, say, an hour
on “Indian History”’ can do so now at
costs as small as $500 to $1500, as
shown by work at Purdue and
Oklahoma State. All they do is write
an elementary script, get their students
to gather material and function as
actors, and hire any one of a number
of small studios to provide lights,
cameras, engineers, and the video
production staff.

Demand for the vast capability of
systems such as I postulated could
create a whole new field of in-
volvement and opportunity for educa-
tors (and their students, which is edu-
cation at its best).

I agree that *‘economists, educators,
and other soft science specialists’
should collaborate on articles such as
mine, and | invite Professor Dlugatch
to explore with me some of the vast
new possibilities which can be created
by educational use of communications
satellites such as those [ have

described. Ivan Bekey
Chief, Advanced Concepts
Advanced Programs Office
NASA Office of Space
Transportation Systems
235

R ] e T e b e Ve

(~



LMSC-HREC TR D867801

Appendix-G

PRELIMINARY PROGRAM OF THE 1983 ANNUAL

POWDER METALLURGY CONFERENCE AND EXHIBITION
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Theme

. 'he Powder of Imagination” is the general
theme for the 1983 Annual Powder Metallurgy
Conference & Exhibition. Sponsored by the
M al Powder Industries Federation and the
A :rican Powder Metallurgy Institute, the con-
ference will be held on May 1-4, 1983 at the New
Orleans Hilton in New Orleans, Louisiana.

uthors are invited to submit abstracts for

p¢ ers to be presented in the technical program
and for In-Tech Workshops. Abstracts must be
rersived before October 15, 1982 to be considered
b he Program Committee.

"} :chnical Program

Technical papers addressing all aspects of
p--vder metallurgy from improvements in manu-
f. uring practice to basic metallurgy are needed
w..ich support the general conference then.e with
emphasis on productivity and diversification.
T*- following topic areas are suggested:

1 ‘oductivity

e Improved powders of existing or new

; “ompositions

c@ Vew forming methods

« .mproved forming control techniques

e Materials handling methods

¢ “roduction rate increases in current furnaces

~} ‘mproved sintering technique and control

* methods

e Faster or new de-lubing techniques

¢ Energy and atmosphere savings

« Squipment modification for improved produc-

" dvity and quality

® Maintenance reduction techniques

{ Quality evaluation and control techniques
Materials and product standards
Productivity and cost control techniques

1983 Annual
Powder Metallurgy
Conference & Exhibition

May 1-4, 1983 0O New Orleans

Diversification

e Powders for new applications

o Materials developments (ferrous, non-ferrous,
and specialty)

e Rapid solidification technology developments

e Unconventional shape forming techniques

e Unconventional sintering techniques

e High temperature sintering equipment
developments

e High and full density process developments

e Welding and joining techniques for P/M

e New finishing techniques

e New products from conventional or uncon-
ventional technology

o New market opportunities

In-Tech Workshops

In addition to the regular technical program,
abstracts may be submitted for In-Tech Work-
shops. Papers selected are those whose informa-
tional ¢ontent and value are directed to the
manufacturing segment of the industry or those
that represent research and development in pro-
gress. Speakers will be allotted approximately
one hour for presentation and discussion. Presen-
tations can be concise and rely heavily on visual
aids and can involve a more protracted discus-
sion period with audience interaction. Suitability
for publication in the conference proceedings will
be determined by the Program Committee.

The following topics are suggested:
e New Products, Equipment and Technology
e Research and Development in Progress

&

AL
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Yes. 1 would like to submit the following
paper for Program Committee consideration at
the 1983 Annual P/M Conference.

O Technical Program

O In-Tech Workshop Program

Return before October 15, 1982 with abstract to:
Program Committee
Metal Powder Industries Federation
105 College Road East
Prinedon.NmeMU.s.A.
Attn: Teresa F. Sﬁllmn

Other Conference Activities

Aleong with the technical program and In-Tech
Workshops, the following conference activities
are being planned.

e Special Panel Presentation and Discussion:
Competitive Alternatives to P/M in Selected
Applications (e.g. business machinery, mill
products, automotive, electrical, superalloys,
home appliances).

Members of the panel will be invited
speakers - each fully familiar with the specific
subject matter. Contents of this session will not
be published in order to promote in-depth pres-
entations and open discussions. This session
should be very useful to those concerned about
the market share of P/M.

» Seminar: Applications of Automation to P/M
Manufacturing — This special seminar will
focus on automation, robotics and computeri-
zation and will be presented apart from the
regular conference program.

e P/M Design Clinic — Oriented toward design
engineers and users of P/M products, the clinic
will serve as a pilot for similar clinics to be
held on a regional basis.

e Exhibition — A vastly expanded trade exhibi-
tion of P/M parts, powders, equipment, suppli-
ers and services,

For further information and correspondence
to Program Committee contact:

Teresa F. Stillman

Technical Program Coordinator

Metal Powder Industries Federation

105 College Road East

Princeton, N.J. 08540 U.S.A.

(609) 452-7700  TWX: 510 685 2516

" Speaker/Author(s)

ORIGINAL PAGE 18
OF FOOR QUALITY

Title of Paper:

Name (Speaker)

To Submit An Abstract

Complete the attached form and return with
abstract (200-400 words) stating clearly the sub-
ject matter and objectives of the proposed paper.
Also, please indicate the potential value of the
topic to the P/M industry.

Deadline for submission of abstracts: October
15, 1982

Authors will be notified of the Program Com-
mittee’s decision by December. Title of paper sub-
ject to editorial revision by Program Committee.

ings: All technical program papers and
selected In-Tech Workshop presentations will be
published following the conference in “Progress
in Powder Metallurgy, Volume 39.” Abstracts
may be edited and will be published in the Con-
ference Guide distributed at the conference.

Program Committee:

Battelle Memonnl Institute
Hnrbhul S. Nayar
ne.

Committee:
Earl A. Carlson
Research Labs
““‘n.‘i.‘.“..?’. °°‘p Faiechnic Instiue
er Pol ¢ Ins
Ronald C. M
C.LH u. Inc.
Rollinrt A. owell
oeganaes Corporation
Fred A. Schaa, Jr
AC Compacnng Presses, Inc.
John Tundermann

n Alloys, Inc.
Wlllinm f‘o =
Alcan In md Powders

ond altenbaugh
ration
Clurlu l hitman
lidden Metals

ln-'l‘och Workshops:
Sydney M. Kaufman
Ford Motor Company
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_ Maneuvering System

4 rognng ety [E= TN Sty \ ”

’ VvOouGIHT
CORPORATION
Paost Otfice Box 225907 » Dallas. Texas 75265

2-19200/3L-1187B 25 February 1983

Lockheed Missiles and Space Company, Inc.
1111 Lockheed Way
Sunnyvale, California 94086

Attn: Mr. Don Smith
Mail Stop 0/61-87, Bldg. 529
Ref: (a) Lockheed letter dated 15 February 1983
Encl: (1) Teleoperator Maneuvering System Study Reports, Vblumes I and II,

dated 31 January 1983
(2) Performance Capability of TMS Based at Space Station, 6 pages

Dear Don,

The enclosed data are provided in partial fulfillment of Lockheed
Missiles and Space Company, Inc. purchase order number FBS9S5210F with Vought

for our support of your NASA/DOD Study, "Space Station Needs, Attributes and
Architectural Options"”. These data are responsive to reference (a) requesting '

data by 1 March 1983.

We look forward to discussing these data with you &t your earliest
convenience to mutually identify final vugraphs and accompanying text which
you may use in your April review for NASA.

Sincerely,

Jow Anl

Ray French
Manager-Teleoperator

PRECEDING PAGE BLANK NOT FILMED

RF/4f
encl.

cc: Mr. Steve Kayser (Enecl. 2 only)
Mail Stop 0/78-20, Bldg. 56F
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Enclosure (2) to 2-19200/3L-1187B
Page 1 of 6

PERFORMANCE CAPABILITY OF TMS BASED AT SPACE STATION

The performance capability of TMS based at the Space Station is
described in the following sections. The TMS configuration used in these
analyses was a 15-foot diameter TMS with 6,713 pounds of bipropellant fuel
(Isp = 285 sec) and a basic inert weight of 4049 pounds (423 pounds are
added for missions requiring a rendezvous kit). The TMS performance was
determined from velocity requirements for the TMS to maneuver to circular
orbit altitudes from a Space Station at 235 NM. The performance data reflect
™S return to the Station via a 160 NM altitude phasing orbit. Performance
data for other Station altitudes with phasing 75 NM below Station show similar
contours. Plane changes were accomplished such that total velocity required
was minimized, that is, the plane change was optimally segmented between the
two transfer burns. Hohmann transfer maneﬁvers were assumed.

PLACEMENT MISSIONS

The TMS performance capability for satellite placement missions is
shown in Figure 1. As requested, the range of payload weights extends to
100,000 pounds and the 150 pound capability is highlighted. Plane changes
capability approaches 10 degrees. Orbital altitude changes of ﬁpproximately
1620 NM are possible with no plane change.

RETRIEVAL MISSIONS

The TMS performance capability for satellite retrieval missions is

shown in Figure 2. If data and materials package retrieval consist of TMS
leaving the Station with no payload and returning with payload, the capability
shown in Figure 2 is applicable to this retrieval mission. Payload weight
range to 100,000 pounds is shown and 150 pound capability is.highlighted.
Plane change capability is slightly greater than 9 degrees and retrieval
missions can be performed from orbital altitudes of up to approximately 1460
¥M above the Station. Note that ™S inert weight includes the additional
rendezvous kit.

SERVICE, REPLACEMENT, INSPECTION MISSIONS

Bach of the service, replacement, or inspection missions 1is

characterized by payload weight being & constant for the entire mission. For

243 uﬂ_ﬂ%mnauam BLANK
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Page 2 of 6

servicing, weight change due to data and materials package exchange and/or'
expendebles replenishment is assumed to be zero. For replacement, deployed
satellite weight is equal to weight of satellite retrieved. For inspection
missions, no equipmenf/sensors are assumed to be jettisoned.

The TS5 performance capability for service, replacement, inspection
missions is shown in Figure 3. Payload weight range to 100,000 pounds is
shown and 150 pounds is highlighted. Plane change capability is on the order
of 9 degrees and maximum orbital altitude change is approximately 1460 NM.
Note that TS inert weight includes the additional rendezvous kit.

TMS DELTA VELOCITY CAPABILITY

The velocity capability of the TMS is shown in Figure 4. Capability

is shown as a function of propellant weight for the TMS and for the TMS plus a

tanker module. The tanker module is a TMS spaceframe with thermal protection
system and propellant tankage and lines. The tanker module has an inert
weight of 1923 pounds and allows the TMS to double the usable propellant
weight to 13,426 pounds (6,713 pounds in tanker module). For no payload and
an assumed specific impulse of 285 seconds, the TMS can deliver up to 8,964
ft/sec velocity and the TMS plus tanker module can deliver up to 10,803 ft/sec.

Shown for comparison is the velocity capability of the TMS if
specific impulse is 300 seconds. TMS deliverable velocity is 9,436 ft/sec and
TMS plus tanker module is 11,372 ft/sec.

CONCLUSIONS .
The TMS can provide a great benefit to the Space Station by

extending the reach of the Station to altitudes in excess of 1700 NM and to
orbital planes up to 10 degrees different from the Station. The capabilities
inherent in providing these remote operations are also compatible with
providing similar capabilities in close proximity to the Station without
requiring manned EVA. The TMS should be considered an irreplacable adjunct

for assembly, logistics support, and full utilization of the manned Space

Station capability.
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| Figure 1 TMS Performance Capability
Station-Based Placement Missions

. Phasing Altitude 75 NM Below Station
. TMS - Inert = 4,049 Ib

Propeilant =6,713 |b

Isp = 285 sec
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Figure 2 TMS Performance Capability
Station-Based Retrieval Missions

. Phasing Altitude 75 NM Below Station

. TMS - lnert=4,472 Ib
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Propellant = 6,713 Ib
Isp= 285 sec
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Figure 3 TMS Performance Capability

Station-Based Service, Replacement,
Inspection Missions
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Figure 4 TMS Delta Velocity Capability (No Payload)
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Subject: Dornier System Inputs to NASA Space Station Study

Ref.: Visit of your Mr. Fred Hekking to Dornier System
on 10 December 1982.

Dear Dr. Forsberg,

In accordance with the agreements at the above referenced
meeting we have the pleasure to submit you following inputs for
your Space Station Study under N2SA contract:

- Life Sciences and Life Support Development Experiments on a

Space Station
(TN-SSS-DS-005; 16.02.1983)

This document has been prepared under ESA contract to support
you with information on relevant European aspects and technolos

gies for a Space Station.

We are looking forward to hear from you and will be glad t&
answer any questions you may have.

Sincerely yours,

Dornier System GmbH

B bt

Rausch i.A. Dr. Uebelhack

i.v.

Enclqsu e

copy: Mr. Fred Hekking (letter only)
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1. INTRODUCTION

Microgravity research plays a very important role in the Euro-
pean Space Programme and a series of major life sciences pay-
loads are planned for the 1980's. Except for the German D1 mis-
sion the missions presently foreseen are all organized by the
European Space Agency (ESA), e.g. the First Spacelab Payload

on S515-9 and EURECA, with experiments from the various member
states of ESA. Some ESA payloads like Biorack and the SLED will

be flown on the German D1 mission.

The present ESA planning for life sciences payloads and the
development of necessary equipment and technologies therefore
in the 1980's, together with trends for the 1990's, forms the
basis for the definition of a potential use of a Space Station
for life sciences research and technology development. 2s for
trends for the 1990's important inputs and ideas have been
gathered by means of a German users workshop and discussions
with various scientist and from Dornier inhouse experience in
life sciences research and the development of advanced life

support systems.

The life sciences users community has shown a very strong in-
terest in the potential use of a Space Station for 1990's.
Their first identification of tentative experiments and likely
continuations of scientific investigations contain a very pre-
cise and detailed description of requirements and necessary
equipment. This enables an elaboration of fairly well defined
mission criteria, Space Station requirements and mission plan-

ning.

PRECEDING PAGE BLANK NOT FILMED

20 - mmfZéw JHIENTIONALLY. BMANS




o E
;

DORNIER

Dornier System GmbH

This study has been performed based on available ESA planning
and payload information, German planning and the results of
discussions with the German life sciences community and the
first "workshop for potential users of future Space Platforms".
Furthermore our inhouse Dornier System experience of advanced
and ecological life support systems has been used. The rele-
vant information on ecological life support systems have been
elaborated in cooperative studies between Dornier System and

Hamilton Standard.

One of many definitions used for the subdisciplines in space.

related life sciences is:

Gravitational Biology,
Radiation Biology,

Exobiology,

Human Physiology and Medicine,
and

Life Support Systems.

In this study Human Physiology and Medicine, and Life Support

Systems are discussed separately. This is due to their charac-
.ter as spacecraft subsystems and crew support in their applied

from in the post experimental stage.

Therefore under the general heading life sciences are meant

gravitational biology, radiation biology and exobiology with

their character of fundamental sciences research.

Concerning bioprocessing, this is regarded as material proces-
sing due to its direct commercial application.

‘D&-Fom 019808/9.77
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2. EUROPEAN ACTIVITIES IN THE 1980's

The Life Sciences activities during the 1980's .in Europe are

characterized by the ESA Microgravity Research Programme and

the therein foreseen flight opportunities (e.g. First Space- :
lab Payload (FSLP) and EURECA) (Fig. 2.1), and national mis- ;
sions like the German D1. The various research elements in

these programmes require the development and initial use of

a large number of hardware items. This equipment will then

be available as proven hardware, once the Space Station will

become available for more elaborate life sciences and human

physiology research, and applied space medicine in the early

1990's,

- 259
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2.1 Life Sciences

e PO

b
1

a 08-Foiin i1 4D8/0.75

The major life sciences research facilities in the ESA Micro-
gravity Research Programme are the:

- FSLP Experiments,
- BIORACK, and
- BOTANY FACILITY.

These multiuser facilities will be flown once or several times
before the initial Space Station.
The general scientific goals of the European and ESA programmes

are to study:

- transport processes and mechanicsms at cellular level,
~ role of gravity for orientation purposes,

- gravity effects on development/genetics,

- processing at gravity vector information,

- adaptive processes to microgravity,

~ radiation responses, and

- genesis of life.

European life sciences experiments on the First Spacelab Pay-
load (FSLP) to fly on STS-9 in September 1983 are: .

~ the influence of exposure to hard space environment
on living matter at cellular level (microorganisms
and biomolecules), and

- advanced Biostack experiment to determine the radio-
biological importance of HZE particles.

In addition US experiments on e.g. geotropismus will also be
part of the FSLP. The Biostack experiment is a continuation
of European experirments flown on Zpollo 16 and 17, and Apollo-

Soyuz.

- 261
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The BIORACK is a multi-purpose experiment facility to enable
biological investigations to be carried out on board Space- -
lab on such life forms as plants, tissues, cells, bacteria ¢;
and insects (Fig. 2.2). Its purpose is to determine the ef-
fects of zero-g and the space radiation environment on the be- i
haviour of these life forms. The BIORACK will also carry faci-

lities for performing 1-g reference measurements in order to ;
allow for a discrimination between zero-g and radiation ef-
fects.

The BIORACK will contain the following equipment:

= Incubator with dynamic range 18-30°C, controlled to -
+ 0.5%. , o
~ Incubator with dynamic range 30-40°C, controlled to .
+ 0.5%. i

- Cooler compartment operating at approximately 4°c.
= Freezer compartment operating at -15°c. ' o
- Glove box. ad
- Standardized experiment containers.

3
e ]

i

- 1-g centrifuges.
- Auxiliéry investigation equipment (microscopes,

-}

cameras etc.).
'S

The ESA BIORACK consists of a single SL RACK (Fig. 2.2) and it
is planned to be flown for the first time on the German D 1

.

mission in 1985.
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The BOTANY FACILITY multiuser facility is part of the EURECA

core payload.
The first EURECA (European Retrievable Carrier) flight will be

used to extend and consolidate investigations initiated on
FSLP and the D1 mission with a payload consisting of second
generation facilities developed to exploit the longer mis-
sion duration (2-6 months) and the low "noise" mission oppor-
tunities (unmanned platform). The BOTANY FACILITY is intended
for the observation of growth of higher rlants and fungi.
Samples will develop from inert form to inert form during the
EURECA mission, where a typical experiment protocol could be:

- introduction of dry seeds or spores in orbit,
- addition of water/nutrient,

- growth and observation,

— fruiting, and

- recovery of dryseeds/spores.‘

For this purpose more complex and automated experiment equip-
ment will be needed (Fig. 2.3):

- Contrcllable temperature in the range
t15 + 30°% at + 0.5%.

= Dual experiment facilities (one at micro-g and one moun-
ted on a 1-g control centrifuge).

- Illumination at 5000 lux for plant growth.

- Air and CO2 supply.

- Automatic water and nutrient supply.

- Data acquisition incl. slow motion video.

- Pollination system.

The BOTANY FACILITY is envisaged to fly on the first EURECA
mission in 1987 with reflight opportunities every 1.5-2

years.

© 264 -
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The development of required equipment for BIORACK and BOTANY
FACILITY is supported'by the ESA Technology Research Programme
(Fig. 2.4). It is to be noted that the facilities intended for
flight in 1987-88 in Fig. 2.4 are automated facilities for the
unmanned platform EURECA. Furthermore it is expected that

by the end of this decade life science missions will include
small mammals, and subsequently holding units for these must
be developed in the period 1984-89.

FACILITIES/FUNCTIONS

80| 81| 82] 83| B4| 85| 86 87| 88

BIOSAMPLE PRESERVATION,

++ xxx:***$ooou F

+
+
+

Glovebox development

Mini-Life Support Systems --++l+xx *kk*0000 F

Preservation Techniques ‘ -l--+1+++1*** oool F

and Facilities +HH b xxx ¥ *¥*¥0000

Observation Facilities "-++1+xx ****0000 F

Containment and Transport -l~i+1+++l*** 0000 F

Facilities | | | |  i====- +++xxxx ¥ **0000

Dynamic Cooler S = %**%xxx%***loool F

LIFE SCIENCE CONTROLs

One 'g' centrifuge -T---l¢¢* 4**|ooo F

KEY  e-e-- Definitibn . wkkkk EM
+++++ Critical Items B.B. ‘ oocoo Operational Hardware
xxxxx B.B, System F Flight Opportunity

Fig. 2.4: ESA Life Science Facility Development Plans
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2.2

Human Physiology in Space

A major role in the ESA Microgravity Research Programme du-

ring

its second phase in the latter part of this decade will

be given to the human physiology research and medicine in
space. The planned activities are the:

FSLP Human Physiology Experiments,
SLED and Improved SLED, and
ANTHRORACK.

The main scientific objectives for the European human physio-

logy research programme are to study:

The

man under microgravity conditions,
inflight general symptomatology,
cardiovascular changes,

tolerance to gravitation,

£fluid 1loss,

detraining,

calcium loss,

neurosensory changes, and

space sickness.

first European astronauts will be on board the FSLP in order

to perform the following human physiology experiments:

mass discrimination between equal objects of different
mass,
blood samples for hormonal analyses,

ballistocardography (accelerometers taped to subject will
determine stroke volume etc.),

electrophysiological tape recorder testing (ECG, EEG, EOG,
and EMG), .

central venous pressure measurement,

lymphocyte proliferation, and

vestibular/sensori-motor function research.

- 267 -
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The FSLP is the first SPACELAB and European astronesut mission
to take place in September 1983. This mission (STS-9) is a
combined US/European mission.

The SLED (Fig. 2.5) experiment objectives are to study:

- the response mechanisms of the human sensory balance
system to inertial forces in the abscence of earth
gravity forces,

-~ the interactions between balance (inertial), visual,
audio and other physical sensations, and

- ways of alleviating the problems of space sickness.

The SLED will fly the first time on the German D] mission in
1985.

An Improved SLED with a gimballed seat, additional accelera-
tion profiles at increased levels is presently being analysed
for a potential operational use about 1986-88.

ANTHRORACK is a human physiology .research facility for Space-

lab adapted to fit a double-rack configuration. The scientific

goals are to study human physiology during microgravity in
the field of:

- cardiovascular and pulmonary function and adaptation,
- metabolic processes and adaptation, and
-~ sensori-motor function and adaptation.

The ANTHRORACK facility will consists of service elements and
experiment specific equipment:

- Service Elements

data storage
. Blood and urine sampling kits and storage

- 268 -
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- Fig. 2.5: ESA SPACELAB SLED
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. Freezer, cooler

. Centrifuge

. General storage for equipment, waste disposal

. Voice recording system

. Respiratory monitoring system, with gas analy-
ses

. General purpose amplifiers (EMG, EOG, EEG, ECG,
ESG)

. Monitoring ambient temperature and pressure

. High~-resolution TV camera

. Peripheral blood pressure measuring system

. Plethysmograph

. Ergometer, dynamometers

. Pulse generator, visual pattern generator, visual
task generator

. Joystick

- Experiment Specific Equipment
. Ocular pressure measurement device
. Ophtalmoscope
. Central venous pressure measurement
. Ultrasound techniques
» tissue compliance
+ central and peripheral blood flow
*» blood density
« cardiac output by echocardiography
Eye movement recording via imaging techniques
. Photo-optical sensor
.. Heart rate laser sensor
. Laser doppler skin blood flow

. Rotating chair

- 270 -
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Linear motion device (oscillations and short range)

. Posture platform
Stimulation/recording equipment for active/passive

arm movements.

The preliminary planning foresees the first mission of ANTHRO-

RACK in 1987.
The human physiology research programme is supported by the
development of critical hardware items within the framework

of the ESA Technology Research Programme (Fig. 2.6).

To be considered, when planning for future human physiology
research, are also the results of French tests onboard the
Russian Salyut space station which started in 1982 (e.q.
ultrasound cardiography and posture platform experiments).

2.3 Life Supporf

The present SPACELAB life support system is using the same open-
loop technology as used in the SHUTTLE ORBITER. Systems of this
type are adequate for mission .durations of up to 2-3 weeks for
crew sizes in the order of 4-7 persons. For longer missions

and/or crews regenerable systems for:

- CO2 removal,

- water reclamation, and

- oXxygen recovery

will become inevitable, and various concepts on a physico-che-
mical basis have already been developed in the U.S..
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xxxxx B.B., System

Fig. 2.6: ESA Space Medicine Facilities Development Plan
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They will be flown on various SL missions as experiments be-
fore final implementation in an improved SKUTTLE/SPACELAB or
in the SPACE STATION.

Europe will make use of these new regenerable technologies for
improved and enhanced SPACELAB capabilities, as has already
been studied in the SPACELAB Follow-On Development Programme.

In parallel here to various types of experiment dedicated life
support systems for plants, lower vertebrates and small mamma-
lians are under development to support the various types of
life sciences experiments planned in Europe for the 1985-89

period.

Initial efforts to investigate advanced life support systems
of ecological/biological type to close the carbon loop (food
supply), Fig. 2.7, have been undertaken in Europe and the U.S.

in the last years (e.g. the cooperative effort Dornier System/

Hamilton Standard).
This effort will during this decade be concentrating on feasi-

bility studies, investigations of specific development issues
and flight experiments to prove the viability of selected de-
tailed conceptual designs or to provide information on basic
scientific issues. This in order to prepare for large scale
testing on board a Space Station in the 1990's.
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3. LIFE SCIENCES IN THE 1990's
3.1 Objectives

Two of the most important characteristics in life sciences re-
search are the relatively slow biological processes, and the
high complexity and less predictable course of the experi-
ments. This implicates long durations for the experiments and
an active involvement of man in their performance as an expe-
rimentor and sometimes as a test subject as well. This is al-
so why the life sciences community shows such a strong inter-

est in the use of future Space Stations.

The Space Station will provide new capabilities like:

- long term missions with crew-changes about every 90
days,

- larger crews,

- higher power, and

- more space.

With these new opportunities some ofi the most hampering limi-
tations for the Shuttle/Spacelab use would be removed and new
mission scenarios for life sciences research in the 1990's can
be depicted. New ideas of potential experiments and their re-
lated equipment have been gathered tﬁrough close contact with

the life sciences community in Europe, mainly in Germany.

Following major scientifical topics have been identified as

likely candidates for space research in the 1990's.
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- Gravitational Biology

Gravity Detecting Mechanisms.
Processing of Gravity Vector Information.

Cell Differentiation.

Genetics and Reproduction.

Embrogynesis and Organogenesis,

Adaptation to Microgravity

Combined Effects (e.g. with Radiation and Bio-

logical Rythm).

- Radiation Biology

Genetics.

Cell Differentiation.
Radiation Protection.
Combined Effects.

- Exobiology

3.2

Origin of Life.
Survival of Living Specimen in Space.
Interplanetary Transfer of Life.

Mission Drivers

The major parameters for identification of mission drivers

are:

- mission duration,

- gravity level,

- radiation, and

- crew involvement.

q 03-Form 01908/0.77

- 276 =

e AR i Mt

iva
.

[

R



|

po—

»o-

H

g
v 3

ey
El H

8
¥

—

*

Wy

1

R

gty

o

i

i

# i

- il Xa4

s iniey

| !)S’-F ;'

DORNIER

Dornier System GmbH

Mission duration requirements range from about a week up to
several years for the various mission objectives listed above.
The primary effects of micro-gravity or radiation can be de-
tected in general within less than a week of exposure to the
space environment, but secondary or genetic effects can only
be investigated through multi-generation tests in space i.e.
by means of a Space Station. This requires the possibility

to cultivate plants and breed animals over several generations

in space.

The mission driver as for gravitational conditions is the gra-
vitational biology, which in general reguires an environment
of less than 10—4 g. Concerning radiation, the radiation bio-
logy experiments involve exposure to the cosmic radiation
mainly the HZE-particles and the heavy ions. Of particular
interest is also the combined effect of microgravity and cos-
mic radiation, which requires a controlled microgravity en-
vironment. In order to exactly relate the results of various
experiments, in particular those which could have combined
effects, to the influence of a particular characteristic of
the space environment, most scientists require reference cen-

trifuges for plants and animals.

A crew involvement is required for the execution of most mis-
sion objectives, but in particular for the gravitational bio-
logy ones. Certain experiments involving animals, especially
primates, require an extensive crew participation.
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3.3 Equipment

A preliminary list of major equipment for the defined objec-
tives has been established based on the scientific reguire-
ments.

- Gravitational Biology Experiments

Incubators for microorganisms, plants, and lower
vertebrates.
Holding facilities for plants and animals (lower

vertebrates and smaller mammalians, later primates).

Cytological Laboratory.
Development-physiological Laboratory.
Centrifuges for sample analysis.
Centrifuges for plants and animals
(0-1 g and 1 g-reference centrifuges).

Collers/Freezers.

- Radiation Biology Experiments

Radiation measuring devices.
Incubators and laboratory equipments as for Gravi-
tational Biology Experiments.

- Exobiological Experiments

!

Facilities for space environment exposure (vacuum,
UV, HZE, extreme temperatures).

Radiation measuring devices.

Incubators for microorganisms.

Cytological Laboratory.

toras

e

-3

:jﬁ

Some of this equipment like incubators, holding facilities for
plants and animals, and centrifuges are under development in
Europe (FSLP and D1 missions) and in the U.S. (Life Sciences
Laboratory Equipment, LSLE, and Life Sciences Flight Experi-

! " D3-Form 01908/8.77

]

ments Program, LSFEP). New and improved versions already tested

in space will be available in time for the early Space Station

operations,
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Other equipment like e.g. cytological and development physio-
logical laboratories are still to be developed and tested.

3.4 Space Station Relevance

The analysis of mission criteria for the life sciences discip-
lines (Table 3.1) shows as major driving requirements for the

utilization of a Space Station the:

. s -4 .
- microgravity : < 10 g for some experiments,
- mission duration : week up to several years, and
- crew involvement s High to medium; as experimentor

and test subject.

The mission duration is beyond what can .z achieved with the

present (1 week) and planned enhanced (3 weeks) capability of

the Shuttle/Spacelab. In the 1990's mission durations of months

and years will be mandatory in order to investigate e.g. ge-

neric effects of microgravity and cosmic radiation. As for ;
species like microorganisms, plants and inéects the long term '
missions could be flown on unmanned platforms like EURECA. As

for animals (lower vertebrates and mammalians) manned stations

are inevitable, the longer the mission the stronger is the

requirement of the presence of man to handle the test subjects

(e.g. for several generations).

Furthermore the scientific experiments and investigations will
become more and more sophisticated and complex in the future
as the result of a logical evolution of the scientific goals
and available means. This will make automation of experiment
programmes more and more difficult and very expensive.
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A potential limitation on a manned Space Station is the micro-
gravity environment for gravitational biology. If the station
is of an operations character some interference with the mi-
crogravity experiments could occur. Countermeasurements are
detailed mission planning and dedicated research modules or

stations.

3.5 Mission Implementation

Based on the mission objectives and the required equipment, a
tentative schedule for the implementation and evolution of the
life sciences research programme on a future Space Station has

been established (Table 3.2).

With an Initial Space Station available around 1990, some-eguip-
ment will be available through previous research activities in
the 1980's (e.g. incubators, holding facilities and centrifu-
ges). Other equipment like work station and laboratories will
have to be developed for the scientific programme planned for

the Space Station.

The growing use of animals and increased mission durations will
make it necessary to implement a separate Animal Holding Module
outside research and habitable areas of the station.

Ultimately a dedicatea module for a Life Sciences Research La-
boratory will become necessary in the latter paré of the de-
cade. The Animal Holding Module could be a part of this module.
Typical Space Station requirements for the Life Sciences re-
search have been elaborated based on requirements for hardware
presently under development and anticipated trends for hard-
ware to be used on a Space Station (Table 3.3).

- 281 -



|
|
|

- ¢8¢% -

DORNIER

Table

3.2:

LIFE SCIENCES TIME PHASING

Dornier System GmbH

J
{
FUNCTIONS 1990 1995 2000
] ) ] ] 1 ! 1 -
V Initial Space Station
GRAVITATIONAL BIOLOGY
- Incubators ——
- Holding facilities, plants
- Holding facilities, small animalg-—
- Holding facilities, primates
- Centrifuges for plants - T
- Centrifuges for animals — +
- Work Station, Laboratories o oo = Y i
- Animal Holding Module
RADIATION BIQLOGY
- Radiation measuring equipment +
EXOBIOLOGY
- Exposure facility o o ! .
LIFE SCIENCES RESEARCH LAB. oo
. . . A Y
- Dedicated Life Sciences Modules e
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Table 3.3 : TYPICAL SPACE STATION REQUIREMENTS FOR LIFE SCIENCES
’ MISSION| MICRO- CREW
SPACERggﬁ}égﬂENTSuuaAron GRAVITY | MASS | voLuME | POWER | TIME
RESEARCH REMARKS
OBJECTIVE DAYS g kg’ m3 kW hrs/d
GRAVITATIONAL BIOLOGY 8-60 | 1 25-100 |0.1-0.5 | 0.1-1 0.5 CONTROLLED RADIATION
8-90 : . LEVEL GENERAL REQ.
30-180 |$<10"" <|100-300 1-2 0.1-1 0.5 REFERENCE CENTRIFUGES
1-2
' 1-2 years 500 3-5 1-3 . 1-2 LARGER ANIMAL HOLDING
5 - . FACILITIES
f’ [300-500 2-3 1-3 1-2 DOUBLE RACK RESEARCH
FACILITIES
RADIATION BIOLOGY 8-60 3 25-100 |0.1-0.5 | 0.1-0.5 1-2 CONTROLLED GRAVITY
1-2 years || 10 LEVEL
or more
EXOBIOLOGY 8-365 107 25-100 |0.1-0.5 | 0.1-0.2 0.5 SOLAR, UV RADIATION.
1-5 vears VACUUM. EXTREME TEMPE-
y RATURE
LIFE SCIENCES RESEARCH LAB | 90- 10 {10.000- 60-70 5-7 18D COULD INCLUDE ANIMAL
to 12.000 HOLDING MODULE
107"
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4. HUMAN PHYSIOILOGY AND MEDICINE IN THE 1990's
4.1 Objectives

With a permanent presence of man in space, increasing crew
sizes and prolonged missions a systematic research on the re-
action and adaptation of man to microgravity and radiation
will become a major activity on the Space Station.

The adaptation to microgravity and the possibility to perform-
daily routine work outside the pressurized modules will be-
come a key issue as to the long term planning for Space Sta-
tions and operations in space.

The long term missions with Shuttle revisits every 90 days or
even less also call for the development of adeguate crew health

care and medical support.

Necessary research objectives are:

- Human physiology
. Cardiovascular functions,
. Respiration kinetics,
Vestibular functions,
Metabolism, homone balance and immune system

changes,
Changes in bones and muscles,

Long term effects of space radiation,
Fluid and electrolyte changes, and
Psycology and human behavior.
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- Medicine
. Diagnostic equipment development,
. Responses to rharraceuticals,
. Research on invasive treatment procedures,
. Health care/exercise equipment, and
. Therapeutic capabilities for e.g.
bonefracture
burns,
bleeding wounds,
toxication,
decompression,
dental care,
contusions, apd
acute surgical situations.

4.2 Mission Drivers

The principle mission driver is the presence of man on the
Space Station.

The results of the research activities in human physiology in
the 1980's and more intensively onboard the Space Station will
set the final requirements for crew stay time, radiation pro-
tection measures, working capabilities and safety precautions.

The possibilities to develop adeguate medical care and thera-
peutic procsdures will have an influence on the safety concept
and emergency procedures of the Space Station as it will grow.
With increasing crewnumbers and mission durations the likelihood
of an accident between Shuttle revisits will increase. Ade-
quate medical treatment opportunities will therefore reduce

the necessity of costly Shuttle emergency flight capabilities.
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4.3 Equipment

The preliminary list of major equipment for the defined re-
search objectives has been established based on tentative
scientific and operational medicine recuirements.

- Human Physiology

SLED, Long SLED.

Human Centrifuge (radius ~ 10 m).

Rotating Chair.

Posture Platform.

Ergometer,

Respiratory Monitoring System and Gas Analysis.
Ultrasound Measuring Devices.

Peripheral Blood Pressure Measuring System.
Plethysmograph.

Ophtalmoscope and Ocular Pressure Measurement De-
vice.

EEG, ECG Monitoring Devices.

Biochemical Laboratory with centrifuges.
Dedicated Medical Data Processing System.,

- Medicine (in addition to above)

.

Equipment for testing of invasive treatment

(animal testing).
Medical care equipment for non-invasive treatment

(e.g. initially an improved Shuttle Medical Kit).
Hyperbaric chamber.

The diagnostic equipment needed for medical care and crew

health check-up is the same one as the equipment for the hu-

man physiology research programme.
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A major part of the equipment for the Human Physiology re-
search programme will be available as space tested hardware
by 1990 through programmes like the ESA Anthrorack and space
SLED.

The medical care equipment will continuously be improved and
extended as a result of the experiments and tests performed
on the Space Station until ultimately a medical care clinic
will be built up.

4.4 Space Station Relevance

The primary mission criteria for human physiology research and
medicine on a Space Station is fthe presence of man with a very
high crew involvement in the different research activities

(Table 4.1). i
Secondary mission criteria are:

- mission duration: weeks up to a year, and

- microgravity : <1O"3 g for some experiments.

An early start of the human physiology research in all subdis-
ciplines is of greatest importance. Only so can the full uti-
lization of the Space Station for the latter part of the 1990's
be achieved, once the human adaptation and its limits in the

space environment are fully known.

The development of adequate health care and medical treatment
facilities will become an essential part of the¢ research ac-

tivities on a Space Station.
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RESEARCH GBl x| = |22|58] E|E |B.|a| | gBs P
—t <C O =1 o wnv — = - He Oz B Ll 2=
OBJECTIVE z5| 82| S |EE| 42|38 |25|Bg3 |E |2 |25y
! . 3
0 HUMAN PHYSIOLOGY Con- Kl0 g - X lweek |very Stagd. - - X X X {- Radiation level
= trol- up to {high p57°, controlled to
' led a year 100km determination com+
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The mission scenario for the Space Station contains Shuttle
resupply missions evéry 60 - 90 days, later the interval
might increase to up to 180 days. Between thesese revisits

a return capability to ground is not available by other means
than through a Shuttle emergency flight which could take 20-
30 days to prepare for. An other costly alternative would be
a dedicated emergency vehicle for Space Station to ground
operations. It is therefore of outermost importance to develop
medical diagnostic, therapeutic and treatment procedures and
equipment in order to bridge the gap between Shuttle visits
and to avoid expensive Shuttle emergency missions as far as

possible.

4.5 Mission Implementation

The eguipment needed for human physiology research and space
medicine are very closely interrelated. A major part of the
monitoring and measuring apparatus for the human physiology
(e.g. ultrasound measuring devices, EEG, ECG, blood pressure,
biochemical laboratory) is also direct applicable as diagno-
stic instruments for medical treatment. This will allow for a
routine use of this equipment in physiology research, and at
the same time the equipment is available in case of required
medical care. To a large extent this equipment will be tested
and used in human physiology research missions with Spacelab
during the 1980's (e.g. ESA Anthrorack) (Table 4.2).

One problem to be solved before extensive medical care can be

performed on a Space Station is the potential use of invasive

methods in microgravity.
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FUNCTIONS

1990
| { ]

1995
1

2000

-~

HUMAN PHYSIOLOGY

SLED, Long SLED

Human Centrifuge

Exercise Equipment
Respiratory Monitoring System
Ultrasound Measuring Devices
EEG, ECG, Blood Pressure etc.
Biochemical Laboratory

MEDICINE

Diagnostics

Therapeutics

Hyperbaric Chamber

Invasive Methods Research/Treatme

V Initial Space Station

==a

~as

——

=

R

d

MEDICAL FACILTIY

- Shuttle Medical Kit

- Medical Rack, Exercise Facility

- Dedicated Medical Clinic and
Health Care Module
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The expected increased number of crewmembers towards the end
of the 1990's will require a dedicated Medical Clinic and
Health Care Module. This module could also handle most of
the continued human physiology research activities.

For the Initial Space Station, at first during the build up
with more frequent Shuttle visits, an improved Shuttle Medi-
cal Kit in combination with the diagnostic equipment form the
human physiology research programme will be available for me-
dical care. Later on a dedicated Medical Rack with additional
therapeutic equipment will be implemented. This will enable

a detailed diagnosis to be performed by a crew member with
elementary medical training (type paramedics) in direct con-
tact with medical experts on ground before treatment and pos-
sible return to ground is initiated. A detailed diagnosis in
space should provided the decision criteria for the necessity
of a Shuttle emergency mission. .

The Medical Rack facility will during the growth of the Space
Station and with improved and new therapeutic methods (e.q.
some invasive treatment) then expand into the Medical Clinic
and Health Care Module as described above. The implementation
of such a module would require an astronaut with an adequate

medical training.

The implementation of a human centrifuge (diameter 15 - 20 m)
is an explicit ambition of the scientific community in order
to determine the influence of frequent shifts between micro-
gravity énd the 1 g condition. This would enable the final

decision as to if artificial gravity for every long missions

will be become necessary.
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If such a centrifuge can be implemented on a Space Station in
the 1990's requires further investigations. Envisaged problems
are disturbances in the microgravity environment, and adequate
space. The centrifuge is presently proposed as a one man cabin
on a rotating arm outside the pressurized modules.

The typical Space Station requirements for Human Physiology
and Medicine are based on data from hardware already existing
or under development together with estimates from the scienti-
fic users community for hardware to be developed specifically
for the Space Station (Table 4.3).
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Table 4.3 ~ : TYPICAL SPACE STATION REQUIREMENTS FOR HUMAN PHYSIOLOGY AND MEDICIN
’ MISSION| MICRO- CREW
SPACEREBG}QQSENTSDURATION GRAVITY | MASS | VOLUME | POWER | TIME
RESEARCH _ REMARKS
0BJECTIVE _| pavs g kg w3 ki hrs/d
HUMAN PHYSIOLOGY 8-60 {1 25-100 | 0.1-0.5 | 0.1-1 0.5 CONTROLLED RADIATION
LEVEL
1-2
60-180 |f<10~° 100-300 1-2 0.5-2 0.5
1-2
. 180-365 || 3-4
2 300-600 2-3 1-3 1-2 COUBLE RACK' LABORATORY
‘:’ 3-4 . :
30-90 <1073 500 30-40 2 2 LONG SLED
90-365 | <1073 1000 + 500 + 8D 8-16 | HUMAN CENTRIFUGE
MEDICINE | ! 8-60 10°2 25-100 |0.1-0.5 | 0.1-1 1-2 CONTROLLED GRAVITY
LEVEL FOR MEDICAL EX-
300-600 2-3 1-3 1-2 PERTHENTS
MEDICAL FACILITY
- MEDICAL RACK 90- - 500-600 2 2-3 as req. | USED AS REQUIRED FOR
] i i i i ] MEDICAL CARE AND
MEDICAL CLINIC MODULE 90 13888 60-70 5-7 as req. | yEALTH CHECK-UPS. TN
. ADDITION TO HUMAN
PHYSIOLOGY RESEARCH
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5. LIFE SUPPORT SYSTEMS DEVELOPMENT IN THE 1990's
5.1 Objectivgg

As man extends his time in extraterrestrial activity, a new
era of space exploration, utilization, and research is de-
veloping. It is expected that orbital activities such as sa-
tellite servicing and research will become routine. Poten-
tial uses for manned space stations include facilities for
space astronomy, materials processing, biology research and
earth resources research. In these, and other future space
station activities, man with his unique mobility, work dexte-
rity and adaptive decision-making capabilities will play an
essential role. It is recognized, however, that for extended
duration missions in space the practical supply of basic life-
suppofting ingredients represents a formidable logistics prob-
lem. Storage volume and weight of water, oxygen and food in a
conventional non-regenerable life support system are directly
proportional to the crew size and the length of the space mis-
sion. In view of spacecraft payload limitations, the inesca-
pable conclusion is that extended-duration manned space mis-
sions will be practical only if advanced life support systems
can be developed in which metabolic waste products are rege-
nerated into consumable life support factors by Biological Life
Support Systems (BLSS) or Closed Ecological Life Support Sy-
stems (CELSS).

BLSS functional requirements for space application will be to
supply oxygen, water and food in support of human life, on a
continuous basis, while maintaining a balanced stable space-
craft ecology. While the precise components of the BLSS will
be mission-dependent, it seems apparent that the BLSS will be
biotechnical in composition consisting of human, animal, plant
and microorganisms integrated with other physio~chemical ele-
ments.
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Some factors of human/plant/microorganism co-habitability are
understood, but, additional research to provide basic know-
ledge in a number of technologies remains necessary.

The biological systems have a very high complexity and an ex-
tensive space testing on subsystem and system level will be
necessary. The Space Station will therefore first be used as

a test platform for long duration experiments, before the bio-
logical life support systems will be implemented step-wise by
replacing the physico-chemical subsystems. '

5.2 Mission Drivers

Due to its complexity the development of a future biological
life support system for Cpace Stations requires a twofold ap-
proach,

The selection of species (animals and plants) the intensifi-
cation of cultures and the improvement of waste treatment by
experimental investigations have to be supported by mathema-
tical models to decrease development risks. The experimental
development program starts out with the specification of the
human diet and the vitamin and trace minerals requirements,
Compatible with these human requirements and the environmental
conditons of a space station, the next step should select the
animal and plant species required. This selection will be re-
evaluated and retested as the development of a BLSS makes pro-

gress in the following areas:

~ intensification of cultures,
- waste treatment, and
- control mechanisms.
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Many single experimental investigations in various discipli-
nes will be necessary for the evaluation of the biological,
chemical and technical basis for these areas before they can
be integrated into subsystems whose functional coupling and
reliability under these conditions can be tested. The theo-
retical approach, going hand in hand with the experimental'
one, will utilize mathematical models.

Assessing the required ECLS functions (oxygen supply, COZ-
removal, food production and water reclamation) for a BLSS
indicates that the food production requirements is the design
driver for higher plants. A system sized for food production
will be in the position to handle the other ECLS functions

without an increase in size.

5.3 Equipment

A survey of the literature on BLSS/CELSS and associated sub-
jects, as well as the results of the study performed by Dor-
nier System and Hamilton Standard, reveal a list of general
scientific and technology development open issues.

Based on this list, a preliminary selection of initial tech-
nical development tasks for the experimental study of BLSS

has been performed:
a) Impact on micro-gravity on biological material during

cultivation,

b) Impact of micro-gravity on culture methods.
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c)

d)
e)
£)
g)
h)
i)
3)
k)

1)

This listing of technical development tasks serves as a basis

Impact of solar radiation with high intensities in the
PAR-region on photosynthetic activity of biological ma-

terial.

Impact of cosmic radiation on biological material.
Optimization of biological material.

Optimization of cultivation methods.

Optimization of harvesting methods.

Recycling of energy.

Recycling of wastes.

Monitoring and control.

Improvement of mathematical mecdelling of complex

systems.

Selection of diet for the crew.

for the definition of required equipment for Space Station
testing and implementation of BLSS. In addition to the basic
life sciences research equipment for gravitational and radia-
tion biology (para 3.3) equipment for cultivation, harvesting,

waste recycling, and monitoring and control will be needed.
Later on larger greenhouse facilities will become an essen-
tial part of the Space Station and the life support system.
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5.4 Space Station Relevance é

The problems defined above have to be subdivided into those
which absolutely require conducting of studies in space and
those which can be studied and solved in terrestrial re-

search programmes. Furthermore, priorities should be set as e
to whether the problem is relevant in the very near future —
(short-term relevance, pre-pilottype) or not (far-term re- Qi
levance, pilottype). (
Generally speaking, only those problems need to be studied He
in space, which: -t
- require a micro-gravity environment, and/cr e
- are cosmic radiation dependent. -
b
The BLSS studies, to date, have indicated two blocks (pre-pi- e
lot and pilot type) of experiments and analysis which are re- ot 8
guired for the support and promotion of the development of ;
BLSS (Table 5.1). | T
A
Pre~-pilottype studies should center around the problem of pro- s
viding the crew with a certain amount of fresh greens. The cul- c
ture methods are characterized by the use of prepared beds or -
pots which contain a medium either in the form of solid fer- ';;
tile soil (agar-plate) or sponge-like substances,

ey

2

The interface of the ECLSS with the spacecraft and with outer
space {sunlight) should be as simple as possible.

o
e

«

ot Lg
ey

.
b
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AP
i STANDARD

TASK

re-Pilot Type

Pilot .Type

Terrastrial

Space

Terrestrial

Space

0-g influence

0O-g influence on
culture~methods

Solar radiation
in PAR region
impact on bio-
logical mate-
rial

Cosmic radiation

Optimization of
bioclogical ma-
terial

Optimiszation of
cultivation
methods

Cptimization of
harvesting
methods

Energy recycling
Waste recycling

Monitoring and
Control

Improvement of
mathematical
modelling

Selection of
diet
Development of
large area win-
dows for PAR
and IR

Refined theo-
retical model

during cultivation

X

(x)

X

(x)

(X)

(x)

x

Table 5.1:

o~
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Pilottype studies focus on the design and testing of a re-
ference system which simulates the ECLSS with its biologi-
cal subsystems intended for flight application. Reference
systems will then be designed and tested along with the de-
velopment of physico-chemical subsystems.

Whereas in pre-pilot studies principle aspects of BLSS are
experimentally investigated, the aims of pilot type design
and testing of a reference system is the closure of the wa-

ter, atmosphere and carbon loops.

The development of a specific flight experiment should follow
the generalized flow diagram (Fig. 5.1). This flow diagram
takes into account the known typical BLSS design parameters.
This philosophy can be used for the definition of new BLSS
flight experiments as well as for the evaluation of hodifi-
cations to planned experiments.

The mission criteria for the various research and development

tasks have been listed in Table 5.2.

5.5 Mission Implementation

It is anticipated that basic BLSS-dedicated research and testing
will be initiated as Spacelab or EURECA experiments in the
1980's. These together with results of various life sciences
experiments on plant biology will form the basis for con-

tinued pre~pilot experiments on the Space Station to solve

BLSS-questions of basic nature. 3
Soon thereafter smaller reference systems will be implemen-

ted on the Space Station for testing in parallel with the ba-
sic regenerative physico-chemical life support system.
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SELECT
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PROCESS OF SUBSTRATE/ CONTROL PROCESS OF MODE OF
.FERTILIZING MAkjgg;ENT ENDPRODUCT ) SEEDLING :22552;,32 WASTE
& WATERING RELATIONSHIP MONITORING GROWTH PROCESSING

Ry

By
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DEFINE PARTICULAR DEFINE PARTICULAR
PROBLEMS: PROBLEMS:

HIGHER PLANTS SINGLE CELLS

- A g >

SEEDLING MANAGEMENT o NUTRIENT SLURRIES

B

| Biuovacits |

A

o

=

MODE OF CULTIVATION

WATER & FERTILIZER
MANAGEMENT

PRODUCTIVITY

MANAGEMENT &
CONTROL

TOXIC GAS PRODUC-
YIoN

RADIATION SHIELOING

LIGHTING REQUIRE-
MENTS

,

0000 ©O0O0O0 o o

(HUMAN WASTE)
SPECIES INTERAC-
TION IN ABSENCE OF
SEDIMENTATION
TOXIC GAS PRO-
DUCTION

EFFECT OF GAS
EXCHANGE

MANAGEM. & CONTR
RADIATION SHIELD.
DESALINATION OF
SLURRIES

MODE OF HARVESTING
LIGHT REQUIREMENTS
PRODUCTIVITY
PSYCHOL. ACCEPT

Fig. 5;1:De§elopment of Flight Experiments

DEFINE
TERRESTRIAL
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DEFINITION AND
SPECIFICATION OF
FLIGHT EXPERIMENT
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These reference systems will become the Character of small
greenhouses, which will provide the crew with a certain diet
variety of fresh vegetables (Table 5.3).

Towards the end of the century the development of BLSS/CELSS
has advanced that far that more and more of the basic envi-
ronmental control and life support functions can be taken

over by the ecological system in form of e.g. a dedicated
Ecological Life Support Modules.

Typical Space Station requirements for ecoloogical life sup-
port experiments and systems are very difficult to estimate

at this early stage. Based on results of Dornier System -
Hamilton Standard feasibility studies some preliminary figures
have been estimated as a guideline for further analysis (Table

5.4).

The figures for ﬁhe Ecological Life Support Module are based
on a phototrophic efficiency of about 2,5%. If the efficiency
could be increased, weight and volume could be reduced con-
siderably, but the required power would increase very rapidly.
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FUNCTIONS 1990 | | | | 1995 ' | | | 2000
V Initial Space Statiodn
PRE-PILOT EXPERIMENTS -—— . ¢
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Table 5.4 : TYPICAL SPACE STATION REQUIREMENTS FOR CLOSED LIFE SUPPORT SYSTEMS
MISSION| MICRO- CREW
SPACERESG};ggENTSDURATION GRAVITY | MASS VOLUME | Power | TIME
RESEARCH REMARKS
OBJECTIVE DAYS g kg m3 KW hrs/d
ECOLOGICAL LIFE SUPPORT
SYSTEMS
- PRE-PILOT EXPERIMENTS 30-90 [} 1072 25-100 | 0.1-0.5 | 0.5-1 1-2
to 100-300 1-2 1-2 1-2
90-180 || 1073
1-2 years
- SMALL GREENHOUSE 1-5 years | 1072 500-1.000] 20-50 3-5 1-2 WOULD PROVIDE EDIBLE
GREEN PLANTS FOR A
CREW OF 4.
- ECOLOGICAL LIFE SUPPORT | years = | 1072 10.000- | 200-300 | 12-15 3-4 FOR A 4 MAN CREW TO
MODULE 12.000 PROVIDE FOOD, WATER

AND OXYGEN.
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6. CONCLUSIONS

Mission scenarios for the various subdisciplines of life scien-
ces and life support development for Space Station applications
have been defined to a level of detail, which will enable the
analysis of various architectural options for a Space Sta-

tion.

The life sciences community has well defined objectives for
their activities in the 1990's and in particular the poten-
tial use of the Space Station. These objectives provided the
basis for the analysis of mission criteria, the experiment
time phasing and the determination of typical Space Station
requirements for the various life sciences subdisciplines.

‘

The life sciences programme was split into:

- Life Sciences Research (basic; Gravitational Biology,

Radiation Biology and Exobiology)
- Human Physiology and Medicine, and

- Life Support Systems.

This enabled a clear requirements definition and a logical build-

up of the activities on a Space Station. Furthermore the di-
stinct character of a Space Station subsystem for the Opera-
tional Medicine and the Life Support Systems is pronounced by
the foreseeable dedicated Medical Clinic and Health Care Mo-
dule, and the Ecological Life Support Module towards the end

of the 1990's.
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For each of the subdisciplines the life sciences community
provided detailed equipment lists which supported the ela-
boration of Space Station requirements for a set of typical

payloads.

The strong interest of the Life Sciences Community in the

use of a Space Station was documented in a pertinent parti-
cipation in a German workshop for potential users of a Space
Station held during the course of this study. This workshop
provided valuable data on the use of a Space Station for life
sciences research and life support system development.
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SPAR

Space & Electronics Group
1700 Ormont Drive, Weston, Ontario, Canada  M9L 2W7

January 13, 1983

Dr. Kevin Forsberg

Space Station Program Manager

Lockheed Missiles and Space Company Inc.
1111 Lockheed Way

P.O0. Box 504

SUNNYVALE, CA 94086

U.S.A.

Dear Kevin:

Subject: Spar Support to LMSC Space Station Study

Enclosed with this letter is a copy of the final report
prepared by Mr. Brian Thomas, summarizing his activities
at LMSC in December.

In reviewing the report, it appears that a great deal of
useful work was undertaken and that a valuable exchange of
technical information took place to the mutual benefit of LMSC
and Spar.

We are preparing cost data for various remote handling

equipment for the Space Station and will pass this data on to
you over the next few weeks. Also, we look forward to providing
a critique of your final report when available. Upon completion
of these two activities, we believe the intent of our SOW will
have been achieved,

We note your comments concerning future cooperation on Space
Station and would welcome an opportunity toc discuss this
further at an appropriate time. Our current study for the
National Research Council of Canada will be completed in
June this year and shortly thereafter we would hope to have
some indication of the extent of 'any potential Canadian
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Dr. Kevin Forsberg
LMSC
Spar Support Re Space Station Study Page 2

-y ——

contribution and the modus operandi. In the meantime we should
continue the technical and programmatic liaison that has been
initiated and discuss potential scenarios for working together
in the future. Perhaps we can get together sometime in the
next few weeks?

—d —

Brian Thomas has asked me to pass on his appreciation for the
cooperation and cordiality extended to him during his visit.

(H” . i

Yours very truly,

o

Brian R. Fuller
Business Development Department
Remote Manipulator Systems Division
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VISIT REPORT

To: Distribution

Date: 22 Dec. 1982

From: B. Thomas

Subject: Visit to LMSC Sunnyvale, Ca. on the Space Station
Date of visit December 6 to December 17, 1982.

LMSC Personnel contacted:

Kevin Forsberg Program Manager

Don Smith Deputy Program Manager
Tom Fisher

Joe Morgan

Paul Bene

Derek Gardner

Ed Waller

Bil1l James

Mike Wilson

Activity:

The initial discussions were with D. Smith and T. Fisher. Tom presented

the list of candidate tasks, Appendix B, as a starting point for
discussions. My comments against these tasks are included in Appendix B.

The next step was to consider possible applications of the SRMS on the
Space Station. The LMSC list of possible interfaces and my comments are

in Appendix C.

Very little work had been done by LMSC on architectural concepts, most
work has been done on generation of 'scenarios'. 17 scenarios have
been generated, two of these were not available to me, the other 15 are

included as Appendix F.

Towards the end of the two weeks some discussions were held on possible
space station configurations. LMSC would like to generate a distinct
LMSC space station that will be readily recognisable. Most of the
"architecture" work done so far had been in association with another
space program that used the SOC space station. Consequently the starting
point for the space station was SOC. The LMSC work and my sketches are

included in Appendix E.

Exchange of data was relatively limited. I left with LMSC a number of .
Spar papers; a list of relevant reports and ICDs; copies of 3 ICDs.
LMSC gave me in addition to the material in Appendices B,C, E & E, the
program and LMSC organization charts. The lists and any charts are in

Appendix G.

PRECEDING PAGE BLANK NOT FILMED
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My approach had been to see if the activities associated with the LMSC
identified interfaces, payloads and scenarios could be accomplished
using SRMS and derivatives there-of. The conclusion I reached as seen
in my final presentation to LMSC, Appendix A, is that the tracked SRMS
and other developments from Spar designs can do all the Space Station
work so far identified.

The final wrap up presentation was given to Dr. K. Forsberg, T. Fisher,
W. James and E. Waller. The material presented was:-

Discussion of Appendix B.
Discussion of Appendix C

Figures in Appendix D were used to make points
in above discussions

Discussion of possible architecture Appendix E
Final wrap-up Appendix A

Space Station Recommendations:-

SPAR - LMSC Tliaison continue through current phase and Phase A

0 Spar complete activity started in last two weeks:

Supply final report on visit
Outstanding cost and other data as appropriate
Review aspects of final report relevant to Spar

Spar to clarify when practical the Spar/Canadian position on
Space Station particularly with respect to

o Extent of Spar-LMSC co-operation
o Equipment chosen by Spar for future development

Spar to provide data sheets on candidate equipment concepts
LMSC to explore avenues for contractural co-operation with Spar
Development to proceed in the next year on

o Turn/Tilt table
o Track mounted RMS
o Special tools and end effectors

The comments made by Dr. Forsberg at the end of my presentation were to the
effect that the work done to date was just what was needed at this time

and that co-operation between the space station group and Spar should
continue. Other areas of co-operation on the Space Station should also be

explored, beyond SRMS.

B Saras

B. Thomas
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;r Review of T. Fisher Candidate Tasks
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Fixed Base

Impact of Aft Mounted RMS

The aft mounting of the SRMS has been shown by SPAR to be feasible and
can be used for project planning purposes. A number of areas need to be
resolved before the aft mounted SRMS becomes a fact of 1ife, these
include: Tongeron stiffness; retention loads; reverse direction launch
vibrations.

Feasibility For Growth Version of RMS

SPAR is considering growth versions of the SRMS up to 100 ft overall
length, 1oad capability, joink and boom sizes will be established when
the potential uses are better defined.

End Effector Candidates (EE)

The current EE and grapple fixture designs are based on thé "wire iris"

concept with variations including - electricai
- switching
Various tools can be used in association with the EE. The
tools so far considered include - universal service tool system
- rod holder

- plate holder

Tracked Crane RMS Approach

The "tracked crane RMS" is considered by SPAR to be a highly likely

development for the space station. Very little project development work

has been down so far.
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Problem areas to be resolved include:
- Power pick-up configuration

- Track sizes — length of track
— track spread

- Wheel tie down

RMS Segment Options

Changes to the basic SRMS to add or delete joints or shorten boom lengths
have been considered, major affects will be on time lines and loads capa-

bilities, which will require major software revisions. Major arm boom extensions

is covered under task B.

Added Articulation

The addition of joints to achieve a particular scenario is within the current

baseline for space station.

Two RMS Operating Simultaneously
The SRMS is designed to use two SRMS on a single job. The method of operation

is such that only one SRMS is being operated at any one time. To operate

the other SRMS it is necessary to physically switch control of the D&C panel.

RMS Requirements for Construction/Assembly

This area is covered separately.

Standard RMS Timeline Segments

Information will be supplied of standard timeline segments such as:

- set up and check out
- shut down, stow and turn-off

and any other standard segments that are available
334

-

3 et

-

o §

e B

FERaE

et

et

&

KSI -
o

Lg%,

2
»

&;‘1 o

iy
L
pu




;

<

>

o S R G

R _%

o
T
~no
[en]

f ST 1

3

e

Lama fumsy
S . !

FEEa
g *®

m . ey S— gt
i \ W [ s BT e R )

/3

Unique "RMS" Concept§

e.g. - HPA
- Turn tilt table

RMS Vs. Berthing Devices

Berthing of the shuttle using the SRMS is a viable proposition, as discussed

in the RI final SOC report. This berthing method has been studied by SPAR

for space station weight up to 250,000 1bs.

Maneuverable RMS

The use of any "separated" RMS concept needs extensive development. Some of

the concepts identified appear to be more potentially achievable than others.
The concepts are considered in turn below.

2.1 Closed Cab ~ Free Flyer (Manned)

This concept was considered previously by SPAR as the MRWS. The concept

is achievable.

2.2 Open Cab - Free Flyer (Manned)

As 2.1 above.

2.3 Remote Operated RMS

This concept is considered separately.

2.4 Remote Operating Concept

More data required.

2.5 "Unique Maneuverable" RMS Concept

Unique concepts can be developed to respond to most particular require-

ments.
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APPENDIX C

- RMS INTERFACES - T. FISHER LIST OF CANDIDATES
- B. THOMAS COMMENTS
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09 December 1982 ;

RMS_INTERFACES - CANDIDATE SYSTEMS REVIEW

" 1st Consideration - Servicing of Candidate Systems

Candidate systems can be reorganized into the following sub-sets:
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LCircular - requiring access to full length

e.g. A1, 2,3 and G

Circular - requiring sub-module assembly and possible access to full length
e.g. C.1, 2 and 3

Circular - requiring access to ends

e.g. D, Eand F

Non-Circular - requiring access to ends and top

e.g. B

" Servicing of Circular Payloads (no payload assembly)

Assumptions:
1. Payloads will be handled so that end effector loads do not exceed SRMS
baseline.
2. Special end effectors and/or tools or EVA may be involved in servicing.
Special tools will be specified when more details of needs are known.
3. Payload to be mounted by one end so that it can be rotated about its own
axis or tilted to provide suitable access for servicing or handling.
4. Turn and tilt device configuration is similar to a SRMS shoulder pitch
and yaw joint assembly mounted with the pitch portion attached to the
 space station and the yaw (axial rotation) portion attached to the payload.
NOTE: Maximum Kinetic energy of SRMS joints is 29-06 1b ft (for each
joint) for mechanical stops; drive torque 772 ft 1b; Brake slip torque
821 ft 1b.
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5. Access to the payload by the RMS will be to one quadrant of the payload.

If access is required-to other areas the payload will be rotated.

4 retadiam

6. Servicing activity will basically require the end effector to move in a
straight line 10 ft on a radial of the payload, adequate clearance must

be provided to allow for this movement.

7. The movement identified in 6 will be achievable at least for payloads 60
ft long, using a single fixed position RMS. Using a RMS mounted on rails

the 60 ft will be increased by the length of rails used.

Servicing of Circular Payloads with Some Assembly

Assumptions:
1. Servicing activity will be the same as for basic circular payloads.

2. The longer payloads will be made up from 2 or 3 smaller assemblies.

Handling of these shuttle delivered payloads will be by SRMS to pre-

determined points on the space station.

3. By using the two hangers and the central tilt/turn table the RMS will be

able to perform all handling and assembly placement tasks.

Servicing of Circular Payloads Requiring Access to Ends

Assumptions:
1. Payload can be berthed at mid point and rotated to allow the tracked RMS

to service either end in turn.

342
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j ficcess 1o Fuo oF Long PAYLOAO,

sty sy
0 . ¢

=

st eion

P

s,

e.qg.

B.2
Length: 12 ft Width: 14-5 ft Depth: 10 ft

RMS located at position shown will be able to service forward aft and

top of pallet
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10 December 1982

2nd Consideration - Berthing/Docking

Two levels of this consideration are:

a) Berthing of STS to space station.

b} Transfer of payloads from STS to space station

a) Berthing STS

Two basic scenarios:

i) Hard docking

ii) Free floating

i)  Hard docking will be done using SRMS. The capabilitv of SRMS

to do this task is discussed on pages 52 and 53 of RI Final

Review for NAS9-16153. (February 1982)

ii) Free floating of the STS adjacent to the S/S will not required

mechanical handling devices at that time.

b) Transfer of Payloads

i)

ii)

A 4 s e

Transfer of a payload from a docked STS should be initiated by SRMS.
The transfer could be to another RMS on the S/S or to a docking module
at a known location and orientation. Assume that the transfer is from
SRMS to S/SRMS. The S/SRMS‘wi11 then position the payload on the

turn/tilt table or a designated docking module.

Transfer of a pyaload from a free floating STS would be initiated by
by SRMS. SRMS would position the payload so that it could be "flown"
by an astronaut to an appropriate location and orientation to be

captured by S/SRMS. Alternately the STS could be positioned near

344
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enough the space station to allow the payload to be handed off by

the SRMS to the space station RMS as in b(i) above.
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10 December 1982

3rd Consideration - Undocking-Relocating-General Handling

The handling devices, SRMS, etc. mentioned above will cover the handling requirements
at specific locations. Not covered above is handling of large/heavy items, handling

at interim locations, transporation or storage.
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COPIES OF DIAGRAMS FROM SPAR PAPERS
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FIG. 5

STANDARD
SNARE TYPE
END EFFECTOR

FLAT PLATES

TRIANGULAR
RU
MEMBERS

cargo bay. The RMS with the Universal Service
Tool (see Figure 5) attached will remove the
depleted module from the spacecraft and replace
it with a new omne taken from the cargo bay
storage magazine. The depleted module 1s then
secured in the magazine for earth return. When
the work 1is completed, the satellite {s

redeployed into orbit.

AN

UNIVERSAL SERVICE TOOL
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LOCKHEED GENERATED SPACE STATION
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DEPT./ 8LDG./ PLANT/

K. J. Forsberg OoRGN. 61-87 zone 577N ¢ 5 exTt. 3-0544
REVIEW AND UPDATE OF SPACE STATION SCENARIOS

Seventeen scenarios (enclosed) have been developed for the Space Station
Needs study. At the Study mid-term review with NASA (15 November), Lockheed
identified these scenarios to be the candidate missions for the five mission
categories to be discussed with potential users. At this time, we need to
review and complete these scenarios so that they can be effective for
developing the user requirements.

Please review the scenarios for your area of specialization, and add
information to complete the descrzpt1ve data. Specifically where contacts
have not been identified, provide a minimum of two names which you
recommend. (It may be he1ofu1 for you to confirm your recommended contact
by a telephone call to that person.) Remember that the scenarios should
be reviewed by you with the contact person you have identified to solicit
concurrence and needs data. Also provide data on specific sensors (types)
and instrument and/or data characteristics which are pertinent to achieve
the mission objective. Further, please attempt to time phase the mission
in terms of when it could be 1mp1emented Wwithin the 1990-2000 era.
Scenarios number 15 (On Orbit Satellite Servicing in HEQ) and number 16
(Large Satellite Assembly) need to be written in the format of the other
scenarios. (7. Fisher to take action on this.) Please date and sign
your review copies and forward to Bill James, Orgn/61-87, Ext. 3-1362 by

03 December 1982.

Reponsibilities for review and comment on the scenarios is as follows:
. Base Stotion

—3}.— Orbiting National Command Post—(Classified}— ———Fersberg
2. Oceanography Observatory Development Laboratory Forsberg
3. Space Observation Development Laboratory Forsberg
4. Earth Habitability Observatory Laboratory Straight
5. Celestial Observatory , Vondrak
6. Space Environment Facility ' Vondrak
7. Earth Observation Facility Straight
8. Material Processing Research Laboratory Grodzka
9.. Material Processing Facility Grodzka
10. Non-Human Research Laboratory Olcott
11. Human Research Laboratory Olcott
12. Meteorological Facility Straight

4 13. Space Objects Identification System Forsberg
14. On-Orbit Satellite Servicing in LEO Fisher

—315-—0n-0rbit Satellite Servicing-in—HEO— Fisher—

~16+—Large Satellite Assembly——- - e e FiSher———
17. Space Platform Servicing - Free Flyer _ Fisher
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IDC to Distribution
FROM: K.J. Forsberg
SUBJ: REVIEW AND UPDATE OF SPACE STATION SCENARIOS
DATE: 24 November 1982

4. Your prompt attention to this review is r7quired.
A .

7 /“p

“ K. J. Forsberg
Program Manager
/’/,,' Manned Space Station
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cc: T. Fisher
P. Grodzka
T. Olcott
W. Straight
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Frederick M. Rogers
Field Representative
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w24 TECHNOLOGIES
4 HAMILTON
Buad®] STANDARD

Windsor Locks, Connectisit 55066
3an Francisco int’! Airpacrd
415/583-4593

415/876-5597

415/876-4667
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2 June 1982 i
1A-2-6 ‘
|
Lockheed Missiles and Space Company, Inc. g
P.0. Box 504
Sunnyvale, CA 94086
Attention: Mr. Robert Stegman
Subject: "Definition of Technology Development Missions for Early
Space Station" |
|
Reference: NASA/MSFC RFP No. 8-1-2-PP-01147, May 5, 1982 ?

Gentlemen:

Hamilton Standard offers to provide study support to Lockheed in your

b conduct of the Definition of Technology Development Missions For Early Space
- Station Study Program. Our efforts would include the Extravehicular-Activity
(EVA) interface::analysis required.to.allow.EVA-optimization during each

e stage of space station development. Hamilton Standard will identify key
o, areas of EVA, namely space=stationsbertiingsdoek development, on-orbit EVA

structures/satelllte support equipment and refurbishment, satellite servicing ;
s and-construction procedures "and timelines; and other factors associated with .
o EVA. Early implementation of these EVA factors is essential for a smooth
o = transition from early space station operations to an increased activity
permanently manned operations base. .

|- Swn |

Hamilton Standard proposes to provide the following support for each of the
key space operations identified in the referenced RFP,

Sect:ionAsSlkargesSpace«Struabanes

%

Current programs on space structure construction have provided insight
into structural design and deployment sequences/operations. EVA has
been successfully incorporated in large space structure construction

and proven to be a critical factor in establishing on-orbit construction
missions. In order to accurately define the time-phased capabilities ‘ :
(deployment, assembly, erection, and construction) required of the .
Evolutionary Technology Plan, EVA must be incorporated and developed x !
along with the space station to determine the optimal modes of operation % |
in manned or automated operations, establish mission timelines, and Yok
evolve manpower and related support equipment requirements. Hamilton .
Standard will identify all aspects of EVA, recommend equipment and .
operations, and support space station evolutionary design concepts as '
necessary to support construction of large space structures. i
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Section B - Satellite Servicing

Satellite servicing is scheduled to become a key operation from the

space station, with EVA already being established as a key aspect of
satellite servicing (vis-a-vis JSC studies). Hamilton Standard has

studied satellite servicing extensively, especially in areas of cabin-
airlock-worksite interfaces, man/machine interfaces, operational procedures
and timelines, EVA optimization, and on-orbit support equipment plus
relative refurbishment requirements. Integration of these parameters

shall assure that space station design evolves in accordance with

satellite servicing mission objectives. Hamilton Standard will draw

from a comprehensive satellite servicing data base to create an innovative,
acceptable space station EVA system for satellite servicing. Assembly

of spacecraft, while operationally different than satellite servicing,

will utilize the same EVA support equipment and present analogous
refurbishment requirements.

Section C - Orbital Transfer Vehicles (0QTV)

Both early orbital transfer vehicles and second generation manned 0TV's

will require specific space staticn design features for the 0TV and

payload. These design features will progress from unmanned 0TV berthing,
prelaunch/post-launch processing, payload integration, and propellant
storage and transfer to manned OTV operations requiring additional
structures for crewmember safety, transgression and man/machine interfacing.

Actual checkout and servicing of the OTV will follow operations and
require equipment similar to satellite servicing concepts, yet present
unique conditions (refueling, berthing, refurbishment) which may change
as space station evolves.
Hamilton Standard would apply EVA integration, operations, applications and
considerations which define requirements, approaches, and innovations for
supporting the development effort for any or all of the three RFP sections.

As the supplier of the Space Shuttle Extravehicular Mobility Unit (EMU),
Hamilton Standard is the major source of study data for the use and application
of this device and ancillary equipment in space applications such as those
being investigated under the subject program. Our experience and credentials
for this support offer includes three major space suit system hardware

programs - Apollo, USAF Manned Orbiting Laboratory, and the current Space
Shuttle EMU and over 15 similar and related EVA and space operations contracted
studies. Within this background are the most current space operations and
satellite servicing studies, specialized space devices operable and serviceable
via EVA operations, advanced EMU related technology studies and developments,
and extravehicular crewman work systems.
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We envision our study support efforts to include systems and concepts analysis
and extrapolations, new data generation and new concepts development. The
costs for this task shall be mutually negotiated upon clear definitions of
the work scope required.

We look forward to participation with Lockheed and we feel that we have a
significant contribution to make to the Lockheed program. If you should
have any questions please feel free to call Mr. Merlin A. Shuey or Mr. A. 0.
Brouillet at (203)623-1621, X-5491 or X-4656 respectively.

Very truly yours,

HAMILTON STANDARD
Division of United Technologies Corporation

s

Thomas W. Herrala
Manager-New Business
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