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1.0 INTRODUCTION

The work performed under centract NAS8-36109, from October 1988 to May 1983 has
covered five tasks as follows; :
Task 1.0 Update Commercial Users Requirements’
Task2.0 Assess Availability of Carriers and Facilities
~ Task 3.0 _Shuttle_ Availability Assessment ’
Task 4.0 Development of Optimum Accommodations_Plan
Task 5.0 Payload Documentation Requirements Assessment.

This report will cover the results from the first four tasks, Task 5 was completed by
Center for Space and Advanced Technology (CSAT) and will be delivered under
separate cover.

To update commercial user requirements, contacts were made with the JEA and
CCDS partners to obtain copies of their most recent official flight requests (NASA form
1637 and 1628). From these requests the commercial partners’ short and long range
plans for flight dates, flight frequency, experiment hardware and carriers was
determined. A 34" by 44" chart was completed to give a snapshot view of the progress
of commercialization in space. Further, an assessment was made of the availability of
carriers and facilities. Both existing carriers and those under development were
identified for use by the commercial partners. A data base was compiled to show the
capabilities of the carriers. A shuttle availability assessment was performed using the
primary and secondary shuttle manifests released by NASA. Analysis of the manifest
produced a flight-by-flight list of flight opportunities available to commercial users.
Using inputs from the first three tasks, an Optimum Accommodations Plan was
developed. The Accommodation Plan shows the commercial users manifested by
flight, the experiment flown, the carrier used and complete list of commercial users that
could not be manifested in each calendar year.

Contained herein is the documentation and resuits from the four tasks mentioned
above.
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2.0 UPDATE COMMERCIAL USER REQUIREMENTS

The Commercialization of Space is a growing area of space activity. The number of
commercial investigators continues to expand, broadening the many areas of research
in the commercialization of space arena. NASA partnerships with universities and
colleges, in the form of Centers for the Commercial Development of Space, currently
number 16 covering 7 areas of space commercialization study. Private industry is also
showing interest in the benefits of space research. Joint Endeavor Agreements (JEA)
and Space Systems Development Agreements (SSDA) between NASA and private
industry remain strong, with 6 active JEAs and 3 active SSDAs. To assess the status
and needs of the commercial partners, information was gathered to update their
requirements. Contacts were made to obtain current flight requests, annual reports
and general information from the commercial partners. The information was organized
into a 34" x 44" wall chart titled, "Commercial Development of Space as of January
1989". Included on the chart are the research areas, objectives, hardware requested
and commercial applications of the CCDSs, JEAs, and SSDAs. Operational
parameters and availability dates are shown for the hardware being developed, built
and requested by commercial users. A pictorial representation of the above
mentioned hardware, borders the chart. A viewgraph presentation was prepared from
the wall chart and is included in this section, complete with facing page text.

The resumption of shuttle flights after the Challenger disaster, brought renewed
enthusiasm to the commercialization of space community. New requirements for
shuttle launch services and flight dates were requested by Code C of all the
commercial users to plan for future activity. The commercial partners submitted, "Office
of Commaercial Programs (OCP) Flight Requests" (NASA Form 1637 and 1628) to
NASA. Wyle received a copy of the flight requests submitted, and has updated the
"Commercial Payloads Flight Requirements Database" (CPFRD). The CPFRD
organizes the flight requests allowing easy access for data retrieval or analysis and
lends itself to modification and future updates. Use of the CPFRD was essential in the
completion of the "Commercial Flight Accommodation Plan" (CFAP).
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2.1 SPACE COMMERCIALIZATION
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2.2 COMMERCIAL PAYLOADS FLIGHT
REQUIRMENTS DATABASE
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COMMERCIAL PAYLOADS FLIGHT REQUIREMENTS DATABASE

JEA

CCDS

(CPFRD)

JEA/CCDS PAGE NUMBER
O PO 2.2-3
BOEING AGIOSPACE ....cvueeeereirvesi s sasssssn s s s s s s s s sssasasesnsasnons 2.2-6
Instrumentation Technology Associates, INC. ......ccvereevennniieninnneeceenncns 2.2-7
International Space COorporation ... 2.2-8
Microgravity Research AsSSOCiates........covuivirinenrsmircnnnnnic e 2.2-11
Rockwell Ifternational..........ccvvcervremennnenscnnnnnenies i sssrsssssanes 2.2-13
Battelle...cueieeersrerrieecrre s s e s s e 2.2-14
Case Western Reserve UnivVersity ..o ieninninimninenerensneessss e 2.2-21
[0 7= T T PSSP 2.2-25
Pennsylvania State UniVersity ... 2.2-30
Texas A&M UNIVErSity ... snsnsassnenes 2.2-35
University of Alabama-Huntsville.........ceoueeeevenenrinnninnn 2.2-38
University of Colorado-Boulder............ocvvvvmiennininnninenne i 2.2-47
University of HOUSION. ...t 2.2-57
University of Tennessee Space Institute.......ccovoeeerne i, 2.2-58
University of Wisconsin-Madison...........ceceevrvnnniinnnenn e 2.2-59
Vanderbilt UnivVersity ... e 2.2-60
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. T FILMED
‘~ PRECEDING PAGE BLANK NO EFERCMENT 30UIRRENTS

JER/LCDS/EPONSLR: M

EXPERIMENT: DIFFUSIVE YIXTMG OF O5IANTD SOLLTIONS (DMCE)

CYPERIMENT #: 1
EYPERIMENT OBJECTIVES: TO GROM FRCM SCLUTION SINGLE CRYSTALS OF SELECTED CRSANID MATE3IALS OF INTEREST T0 3M'S SCISNCE RE3ZARCH
— LAB; T IDENTIFY AND XODEL ASS TRANSFCRT METUANICS OF 20LUTIONS IN MICROETAVITY; 0 UNDZSSTAND AND INPACHT
g THE PROCESS OF SOLUTION CRYSTRL G0WTH IN ZPACE
g NUMBER OF LAUNCHES: & REGUESTED 15T LAUNCH: 10/01/53 TURNARGUMD imontrel: 132
CURRENT STATLS OF HARDWARE (corcept, mockup, protoflight umit, flight unit): FLIGHT UNIT
Ty DIMENGIONS (o) X or diameter: 42,3000 Y or length: 47,3290 I 2, 2N VOLUYE londd: 153970,

“ASS {kg, including stowagel: 89. 2oen

f
REGUESTED CARRIER: 3,25 LOCKER VOLLME * USAGE (@-100): 180 '
OTHER COMPATIBLE CARRIERS: AR, SPACELAB, SPACEMAS, CDSF, SPACE STATION i
POWER ot IC (watts)  AC twatts)
ON-ORBIT NORWAL: 109,000 2. 00009 g
PERK: 100, %00 3, 20000 :
RGCENT/DESCENT  NORMAL:  9.02002 0. 00000 TESENTIAL POWER REQUIRED (y/n): N
PERK: 8. 02000 2. 0020 AMOUNT fwatts): @.00002
PRELAUNCH NORMAL:  0.00000 0. 00200 ESSENTIAL ENERGY (xwh): (0.20000
PERK: 2. 0800 2. 00000
TOTAL ENERGY (kwh): 15,0000

THERMAL/FLUID ACCCMMOTATIONS

COOLING (watts)

FLOWRATE (kg/hr)

AVIONICS AIR LOOP 8.9e300 2. 22029
WPE FLUID LOOP 2. 20008 3. oeeea
CABIN AIR 108, 000 3. 20000

VENTING

VACULM (mbar}: 2.2008@ FLOW {(gw/s):

8,2202¢  QUANTITY (grams);

2. 22009

COMMAND/CONTROL {externally supplied)

TELEMETRY (y/n): N DATA RECORDING (y/n}: N EXTERNAL CONTROL (y/n}: N LOWNLINK DATR (y/nk: N UPLING SONTSOL (z/ni: N
CPERATIONS
CREW TIME REGUIRED (hrs): 2.0000 NC. OF CREWMEN: { YAX TIME/CPERATION (hrs): Q. 1200

COMMENTS (crew): DREW ACTIVATION REGUIRED. PERICDIC MONITCRING AMD VOICZ-CCWN OF STATLS INDICATORI Y (RGW IOQUTFEL.

T CONSTRAINTS

A LIGHTING (y/n): N WATER DUWPS (y/m): N VEINIER THRUSTERS [y/mi: N CREW YT {y/n): Y VENTING {y/n): N
L POINTING/STABILIZATION

e TRRGETS REQUIRED (y/m): N G-LEVEL REGUIRED:  @.00918 TOTRL SUNTIME SEOUIRED (hvs): 133.2

ORBIT PRRAMETERS

ALTITUDE REQUIRED (rwi): @  INCLINATION (degrees): Q.20 ATTITLTE: 8

REMARKS: NO STRINGENT GRBIT REQUIREMENTS IDENTIFIED. CRIGINAL PAGE i5

= CONTACT: DR, €.R. PODSIADLY PHONE: 512-73-7229 OF POOR QuALITY
=3 HAS JEA (MOU OR OTHER FROGRAM! BEEN APPROVED? Y

. WHICH PROGRAM AND APPLICATION DATE? JER

i IF AFPROVED, WHEN 3IGNET? 12/01/35

IF CURRENTLY YWANIFESTZD, WHICH LIZHT? TOE 204 -

FLIGHTS SLOWN 7O DATE: &

IR e T T
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JER/CCDS/EPTNSOR: 3M

EXPERIMENT &1 2

EXPERIMENT CBJECTIVES: GROW CRYSTALINE FIL®S ON SELECTED SUBSTUTES UF OREANIC EOLIDS USIMG TE

NUMBER OF (AUNCHES: 3

REGUESTED ST LAUNCE: 08/21/38

35/91/33

SXPERINMENT SEQUIRZMINTS

SXPERIMENT: PHYSICAL YAFOS TRANERORT CF QOREANIC SCLIDEIOVTID:

FRYSICAL VAFOR

TURNARCUND (morthel: 12

CURRENT STATUS OF HARDWARE {concept, mockup, protoflight nit, Flight unit): FLIBHT UNIT

DIMENSIONS {cm}
MASS {kg, includirg stowage):

X or diameter: 42,2000
B5. 2000

RERUESTED CARRIER: 3.23 LOCKER VOLUME

Y or length: 47,0002

I: Q. %00¢3

VOLUME (omdl: 183550,

% USAGE (B-ic@): 123

OTHER CCMPATIBLE CARRIERS: MAR, SPACELAR, SPACEMAR, CDSF, SPACE STRTION

POMER IC !watts)
ON-CRBIT NORMAL ; 110, 0od
PEAK: 178,200
RSCENT/DESCENT  NORMAL: 0. afoca
PERK 9, feege
PRELAUNCH NORMAL ; . 00209
PEAK: Q. 00022
TOTAL ENERGY (kwh):  4.5000¢
THERMAL /FLUID ACCOMMODATIONS
COOLING (watts)
AVIONICS AIR LOOP Q. dad0R
MPE FLUID LOOP 8. 32002
CABIN AIR 170, 302

VENTING

RC {matts)
2, 28000
2. 303e
2. 32000
2. 00090
2, 22000
2. 800v0

ESEENTIAL FOWER REDUIRED {y/r): N
AMOUNT (aatis): Q.000@0

ESSENTIAL ENEREY (kwh): 2,000

FLONRATE [ig/hr)
2. 02202
9. 20022
3. 02002

VACLAM (mbar): 0.00000 FLOW {gu/s)}: 0.00028  GUANTITY {grams): 0.00000

COCMMAND/CONTROL {externally supplied}
TELEMETRY (y/m): N DATR RECORDING {y/n): N

OPERATIONS R
CREW TIYE REQUIRED (hrs}: 2,200Q
COMMENTS {crew}: CREW ACTIVATION REQUIRED,

CONSTRRINTS

LIBHTING {y/n): N WATER DLMPS {y/n): N

POINTING/STRBILIZATION

TRRGETS REQUIRED fy/m): N G~LEVEL REQUIRED:

ORBIT PARAMETERS
ALTITUDE REQUIRED {rmi): 2

REMARKS: NO STRINGENT ORBIT REQUIREMENTS IDENTIFIED.

CONTACT: DR. C.R. PODSIADLY

EXTERNAL CONTROL fy/nl: N

NO. OF CREWMEN: |
PERIODIC MONITORING AND VOICE-DOWN OF STATUS INCICATORS EY CREW REQUISED.

VERNIZR THRUSTERS fy/n): N
2. 30018

INCLINATION {degrees):

MAX TIME/CPERATION (hrsi: @.1200

CREW MOTICN {y/nl: ¥ VENTING (y/mi: N

TOTAL RUNTIME REGUIRED (hrsl: 45.2@

2.208 RTTITUDE: @

ORIGINAL PAGL i5

OF POOR QUALITY
PHONE: 512-733-7229

HAS JEA (MCU DR OTHER PROGRAM) BEEN APPRJVED? ¥

WHICH PROGRAM AND APPLICATION DATE? JEA
IF APPROVED, WHEN SIGNED? 13/3l/85
FLIGHTS FLOWN TO DRTE: |

IF CURRENTLY MANIFESTED, WHICH FLIBHT? FLT 25

COWNLINKG DATR {y/=): N UFLINK CONTSOL {y/m):

TRANGRCAT FS

N

[

J
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- EXPERIVENT CUIREVENTS
[ JEA/CCDS/3RONSCR: M EXFERIMENT: FOLYMER YORPHOLCCY (7¥)

EXPERIMENT 4 3

) EYPCRIMENT OBJECTIVES: TO STUDY THE FOLYMER SPECIFIC SESPONIE TO YICREERAVITY DY SVALLATING £ VARIETY {F FOLYYER CHEMICAL
bid STRUCTURES AND CORELATING THE COLYMER ENVIROMENT #ITH TRE ACLYMER *ICSCSTRUCTURE AND MORPHELIGY.
___ NUMBER OF LAUNCHES: 4 REQUESTED 15T LAUNCH: 21/13/83 TIENAROUND {mordssis {3

CURRENT STATUS OF HARDWARE {corcept, mockup, protofiight urit, flight unit)s FLIGKT INIT

- DIYENSIONS (cm! X or diameler: 42,0000 Y or lergth: 47,2000 Ir 0. 00000  VOLUME lonm3): 1333EQ,
: YASS {kg, including stowage): &2, 200
Seon REGUESTED CARRIER: 3,25 LOCHER VOLUME X USAGE {@-128): (30
B -'T OTHER COMPATIBLE CARRIERS: MAR, SPACELAE, SPACEHAB, CDSF, SFACZ STATION
L= POKER OC (watis) AC (watts)
i -T CN-ORBIT NORMAL : 170,000 9. 3¢ae
i PERH: 170. 800 @, 20200
i ASCENT/DESCENT  NORMAL: 2. dev0e 9. 2022 ESSENTIAL POWER REQUIRED {y/=): N
. PEAK: 8, 30000 @, 02000 AMDUNT lwatts): 0.00000
..-1. PRELAUNCH NORMAL : 9. %00 2. 00008 ESSENTIAL ENSSEY (hah): @, 00030
A PEAK: 8. 20000 8, 22000
: TOTAL ENERGY (kwh):  18.0000
ii THERMAL/FLUID ACCCMMODATIONS
CODLING (watts!  FLOWRRTE (kg/hr)
AVIONICS AIR LOOP 2. 20008 2. 20000
MPE FLUID LOCP 2. aee0 . 20000
CABIN AIR 178. 220 3, oeca

VENTING
VACULM [mbar): 2.28000 FLOW (gmw/s): 0.00000  DUANTITY (grams): 9.00072

s et e COMMAND/CONTROL (exterrally supplied)

L TELEMETRY (y/m): N DATA RECORDING (y/m): N EXTESNAL CONTROL {y/m): N DOWNLINK DATA (y/=): ¥ UPLINK CONTROL fy/ni: N
o OPERATIONS
L CREW TIME REQUIRED (hrs): 22600 N0, OF CREWMEN: 1 MAX TINE/ORERATION {rs): 0.1100
T COMMENTS {crew): CREW ACTIVATION REGUIRED. PERIODIC MONITORING AXD VOICE LOWM OF STATUS INDICATORS REIVIRED.
e
- CONSTRAINTS
= LIGHTING (y/m): N WATER DUMPS (y/m): N VERNIER THRUSTERS (y/mb: N CREW MOTION (y/rd: N VENTDNG (y/m): ¥
POINTING/STABILIZATION
TARBETS REQUIRED {y/n): N G-LEVEL REDUIRED:  0.20813 TOTAL RUNTIME REQUIRED (brs): 130.3
ORBIT PARAMETERS
ALTITUDE REQUIRED (rmi): @  INCLINATION (degrees): 0.080  ATTITUDE: 3 :
g o ORIGINAL PAGE i3
REMARKS: NO STRINGENT ORBIT REDUIREMENTS IDENTIFIED. OF POOR QUALITY
- CONTACT: DR. C.R. FODSIADLY PHONE: 512-733-7229
(5T HAS JER (MOU OR OTHER PROGRAX) BEEN APPRGVED? Y
o WHICH PROGRAM AND APPLICATION DATE? JZA

IF AFPROVED, WHEN SIGNED? {2/Q1/86
FLIGHTS FLOWN TO DATE; @ . IF CURRENTLY MANIFESTED, WHICH SUIGATT FLT 23 R

I
\




38/@1/33

SXPERIMENT REGUIRZMENTS
JEA/CCDS/SPONSOR: BOEING AEROSPRCE CORP. EXPERIMENT: CHEMICAL VARCA TRANZPCRT iTVT

EYPERIMENT &: |

EXPERIMENT OBJECTIVES: DEVELOP AND DEMONSTRATE THE TECMNOLOSY OF CAYSTAL GROWTH LTILIZYING TSE CVT FROCESS, GFICIFICALLY, T0
INVESTIGATE THE INFLUENCE OF MICROGRAVITY ON CRYSTAL MORPROLGBY ~ND THS MEASURSMENT OF MASS TRANSROAT #ATE

IN THE ABSENCE OF CONVECTION.

NUWBER OF LAUNCHES: 3 RERUESTED {ST LAUNCH: 87/19/58 TURNARCUND lmertbsl: 12

CURRENT STATUS OF HARDWARE (corcept, mockup, protoflight unit, flight unit): PROTOFLIGHT

DIMENGIONS {cm) X or diameter: 46.0080 Y or lergth: 203,000 It 51,80 VOLUME [ond): 328220,
MASS (kg, including stowage): 259,000
REGUESTED CARRIER: MD ACCOM RACK (MAR) % USAGE (@-103): (2
OTHER COMPATIBLE CARRIERS: SPACELAB, SPACEMAB, SPACE STATION
POWER OC (watts) AL (watts)
ON-CRBIT NORMAL : 138, 000 225, el
PEAK: 8as, o 290. 0%
ASCENT/DESCENT  NORMAL: 0. 26022 0. 0022 ESSENTIAL FOWER REOUIRED (y/n): Y
PERK: 2, 220c2 8. 2ddea PMOUNT {watte): £0.2009
PRELAUNCH NORMAL : 0. d200e 8. 80003 ESSENTIAL ENERGY (kwh): @, 0228
PeAi: 8. %00 0, %3208

TOTAL ENERGY (kwh):  £5.0008

THERMAL /FLUID ACCOMMODATIONS
COOLING (watts) FLOWRATE (kg/hr)

AVIONICS AIR LODP 4. 30032 2, 00020
¥°E FLUID LOOP 1125.0 S1. 0000
CABIN AIR 58. eoce 9, 2030

VENTING
VRCUUM {abar}: 3.00000 FLOW {(gw/s): 9.20000  QUANTITY (grams): 0. 020000

COMMAND/CONTROL (externally supplied)

TELEMETRY (y/n): N DATA RECORDING (y/m): Y EXTERNAL CONTROL (y/n}: N DOWNLINK CATA fyfmde Y UPLINK CONTROL [y/ei: N

CPERATICNS e
CREW TIME REQUIRED (hrs): 19,000 NO, OF CREWMEN: I WAX TIME/DPERATION (rsi: 4, 000Q
COMMENTS (crew): EXPERIMENT CHECKOUT AND SAMPLE INSPECTION, MONITORING, SAMPLE CHANGEDUT, SHUTLCWN.

CONSTRAINTS

LIGHTING (y/m): N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/ni: N CREW MOTION ty/mi: N YENTIAE [y/a): N
POINTING/STABILIZATION

TRRGETS REQUIRED {y/n): N G-LEVEL REGUIRED:  @.0001@ TOTAL RUNTIME REQUIRED (hrs): 54,0

ORBIT PARAMETERS

ALTITUDE REDUIRED {rmi): 8  INCLINATION {degrees): O.008 ATTITUDE: @

REMARKS: NONE
ORIGINAL PAGE 15
CONTACT: VIC SWEBERG PHONE: 206-T73-£817 OF POOR QUALITY
HAS JER (MDU OR OTHER PROGRAM) SEEN APPROVED? V , ,
WHICH PROGRAM AND APPLICATION DATE? JEA
IF APPROVED, WHEN SIGNED? 25/01/86
— FLIGHTS FLOWN TO DATE: 2 . IF CURRENTLY WAWIFESTED, WWICH FLIGHT® TOB
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o %/21/89
B EXPERIMENT REGUIREMENTS

JER/CCDS/SPONSOR: INSTRUMENTATION TECH ASSOC, INC. EXPERIMENT: ITR STANDARDIZED EXFERIMENT MODULE (ISEM)
EXPERIMENT #: |

EXPERIMENT OBJECTIVES: DESIGN, DEVELOP, AND MAKE AVAILABLE AN AFFORDABLE STANDARDIZED CAPERIMENT MODULE PAYLOAD CARRIER COMPATABLE

CEA WITH A HITCHHIMER-TYPE STRUCTURE FOR SHUTTLE FLIGHTS TO USERS THROUGH LEASE GR PURCRASz. PRESSURIZED
-5 CYLINDER FOR FOUR TO EIGHT SMALL PAYLOADS/ EXPERIMENTS.
-:; NUMBER OF LAUNCHES: 2 REQUESTED {ST LAUNCH: 1@/@1/32 TURNAROUND {morths): 18

CURRENT STRTUS OF HARDWRRE {concept, mockup, protoflight unit, flight unit): PROTOFLIGHT

DIMENSIONS {cm)
M55 (kg, including stomage):

{ or diameter: 101,608
556. 808

Y or length: 215.50@ Z: 2.00008  VOLUME (cnd3l: 17507

REQUESTED CARRIER: HITCHHIKER (M)
OTHER COMPATIBLE CARRIERS:

1 USAGE (0-18@): (88

POMER IC {watts) AC {watts)
ON-ORBIT NORMAL : 1300, % 2. 03000
PERK: 1009, a8 2, 38
ASCENT/DESCENT  NORMAL: 2. 32002 8. 30202 ESSENTIAL POMER REGUIRED (y/ni: N
PERK: 2. &0as 9. 0303 AMOUNT (watls): @. 00000
PRELAUNCH NORMAL : 2. 000% 9. 92002 ESSENTIAL ENERGY (kwh): Q,30003
PERK: 2. 53000 . 90823
TOTAL ENERGY {kwh}:  183.00Q
THERWAL /FLUID ACCOMMODATIONS
COOLING (watts) FLOWRATE {kg/hr)
AVICNICS AIR LoOP 2, 28008 ¢, 0000
MPE FLUID LDOP 2. 0N 2. 20200
CRBIN RIR 9, 00002 2, 20a2
VENTING
VACUUM (mbar): 0.00080 FLOW (gw/s): 0.30008  OQUANTITY {gramsj: 8.00002

COMMAND/CONTROL (externally supplied}

TELEMETRY {y/n}: N DATA RECORDING (y/n}: N  EXTERNAL CONTROL (y/n}: ¥

OPERATIONS

CREW TIME REQUIRED (hrs): O.080@ NO. OF CREWMEN:

DOWNLINK DATR {y/mi: ¥  LPLINK CONTROL (y/m): ¥

8 MAX TINE/OPERATION (hrs): @.0008

COMMENTS (crew): GROUND CONTROLLED. CONTINGENCY FOR MANUAL STARTUP FROM AFT FLIGHT DECX,

CONSTRAINTS
LIGHTING ly/m}: N WATER DUWPS (y/n}s N
POINTING/STABILIZATION
TARGETS REGUIRED {y/n): N G-LEVEL REGUIRED:
ORBIT PARAMETERS

ALTITUDE REGUIRED {nmi): @ INCLINATION (degrees):
REMARKS: NO STRINGENT ORBIT REGUIREMENTS IDENTIFIED.

CONTRCT: JOHN CASSANTD

VERNIER THRUSTERS (y/n): N

2.20213

CREW MOTION ly/n}: N VENTING {y/n): N
TOTAL RUNTINME REQUIRED (hrs): [20.2

8. ¢ ATTITUDE: @

PHONE:: 215-524-1988

HAS JEA (MOU DR OTHER PROGRAM) BEEN APPROVED? Y

WHICH PROGRAM AND APPLICATION DATE? JEA
IF APPROVED, WHEN SIGNED? 96/01/83
FLIGHTS FLOWN TO DATE:-8- .

IF CURRENTLY MANIFESTED, WHICH FLIEHT? TDB



JER/CCDS/SPONSOR: INTERNATIONAL SPACE CORP,

EXPERIMENT #: 1

36/@1/83
EXPERIMENT REGUIREMENTS

EXPERIMENT: DIRECTIONAL SOLIDIFICATION (PHASE 1)

EXPERIMENT OBJECTIVES: TO PRODUCE SEVERAL INFRARED AND SEMICONDUCTOR CRYSTALS EY DIRECTIDNAL SOLIDIFICATION USING THE NORMAL

FREEZING FURNACE (NFF),
TELLURIDE.

NUMBER OF LAUNCHES: 2

REGUESTED 1ST LAUNCH: @6/@1/88

EFFORTS WILL CONCENTRATE ON GALLIUM ARSENIDE, INDIUM FHOSPHIDE, AND CRADMIUM

TURNAROUND (monthe): &

CURRENT STATUS OF HARDWARE (concept, mockup, protoflight unit, flight unit)s CONCEPT

DIMENSIONS {cw)
MASS (kg, including stowage):

X or diameter: 102,008
68. 0082

REQUESTED CARRIER: HH-M USING ERC
OTHER COMPATIBLE CRRRIERS: S PALLET

POWER D {watts)
ON-ORBIT NORMAL ; 459, 082
PEAK: 850, a2
ASCENT/DESCENT  NORMAL: 2. 30300
PERK: 0. 33000
PRELAUNCH NORMAL : 2. 30302
PERK: 2, 08000
TOTAL ENERGY (hwh):  @.00000
THERMAL /FLUID ACCOMMODATIONS
COOLING (matts)
AVIONICS AIR LOOP 2, 000
WPE FLUID LDOP 2. 23302
CABIN AIR 8. 23000

VENTING

VACULM {wbar): @,00000 FLOM {gw/s): ©.00088  QUANTITY (grams):

COMWND/CONTRIL (externally supplied)

Y or length: {52.008

I: 3.00000  VOLUME (cm3): 2.00000

% USAGE (@-100): @

AC (watts)
8. 00808
2. 20300
2, 333 ESSENTIAL POWER REDUIRED (y/ni: N
2. 0230 AMOUNT {watts): 0.0000@
LA EGSENTIAL ENERGY (kwh): 55.000Q
2, 3000

FLOWRATE (kg/hr)
93, 0vde
2, 20002
9. 23080

TELEMETRY {y/n): N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/m}: N DOWNLINK DATA (y/m): N UPLINK CONTROL ly/n}: N

QPERATIONS
CREW TIME REQUIRED (hrs): @.0000
COMMENTS (crew) : NONE

CONSTRAINTS
LIGHTING {y/n): N WATER DUMPS (y/n): N
POINTING/STABILIZATION
TRARGETS REQUIRED (y/ni: N 6-LEVEL REBQUIRED:
ORBIT PARRMETERS
ALTITUDE REQUIRED (rmei}: 8
REMARKS: NONE

CONTACT: JAMES A. RALPH

NO. OF CREWMEN:

VERNIER THRUSTERS (y/n}: N

2, 23133

INCLINATION (degrees}:

@ WAX TIME/OPERATION (hrs): @. 0800

CREW MOTION (y/n): N VENTING {y/n}: N
TOTAL RUNTIME REDUIRED (hrs): @8.208

2. 808 ATTITUDE: @

PHONE: 385-254-4186

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y

WHICH PROGRAM AND APPLICATION DATE? JER

IF APPROVED, WHEN STGNED? 12/@1/85
FLIGHTS FLOWN TO DATE:-@&- .

228

IF CURRENTLY MANIFESTED, WHICH FLIBHT? TBD
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EXPERIMENT SEQUIREMENTS

JER/CCDS/SPONSOR: INTERNATIONAL SPACE CORP. EXPERIMENT: DIRECTIONAL SOLIDIFICATION (PHASE 2}

EXPERIMENT &: 2

EXPERTMENT OBJECTIVES: TO PRODUCE SEVERAL INFRARED AND SEMICONDUCTOR CRYSTALS EY DIRECTIONAL SOLIDIFICATION USING THE NORMAL
FREEZING FURNACE (NFF). EFFORTS WILL CONCENTRATE ON GALLIUM RR%ENIDE, INDIUM PHOSPHIDE, AND CRDMIUM
TELLURIDE.

NUMBER OF LAUNCHES: 3 REDUESTED 15T LAUNCH: 18/81/88 TURNAROUND (mcnths): &

CURRENT STATUS OF HARDWARE {comcept, mcckup, protoflight unit, flight unit}: CONCEPT

DIMENSIONS (cm) L or diameter: 182.008 Y or length: {352,308 1: 0.0000¢  VOLUME (cm3): 8.00000
MASS (kg, including stomagel:  0.00008
REQUESTED CARRIER: HH-M USING ERC X USAGE (8-10@): @
OTHER COMPATIBLE CARRIERS: SL PALLET
POKER DC (watts) AC (matts)
ON-ORBIT NORMAL: 650,000 9. 30009 P
PERK: 1000, 80 8. 83009
ASCENT/DESCENT  NORMAL: 9. 20000 9. 330ad EGSENTIAL POWER REGUIREL (y/r: N
PEAK: 2. 20000 2. 020c3 AMOUNT (watts): @.00000
PRELAUNCH NORMAL : 8. 00800 9. 8023 ESSENTIAL ENERGY (keh): @.30008
PEAK: 0, 83308 2. 2023

TOTAL ENERGY (kwh}:  .00000

THERMAL/FLUID ACCOMMODATIONS
COOLING (watts) FLOWRATE (kg/hr)

AVIONICS RIR LOOP 8. 53300 9, 2000
MPE FLUID LOOP 0. 33004 2. 220
CABIN AIR 0. 2330 2. 00004

VENTING
VACUUM (mbar): 0.00008 FLOW (ge/s): Q.00008  QUANTITY (grams): 0.0000Q

COMMAND/CONTROL {externally supplied) -
TELEMETRY (y/n)s N DATR RECORDING (y/m): N  EXTERNAL CONTROL (y/n): N DOWNLINK DATA {(y/m): N UPLINK CONTROL {y/m): N

OPERATIONS
CREMW TIME REQUIRED (hrs): @.0004 NO. OF CREWMEN: @ MAY TIME/OPERATION (hrs): @.0208
COMMENTS (crew): NONE

CONSTRAINTS
LIGHTING {(y/m): N WATER DUMPS (y/n}: N VERNIER THRUSTERS {y/m}: N CREW MOTION (y/n}: N VENTING {y/n): N

POINTING/STABILIZATION
TARBETS REGUIRED {y/n): N 6-LEVEL REGUIRED: 0.00129 TOTAL RUNTIME REQUIRED (hrs): 2,008

ORBIT PARAMETERS
ALTITUDE REQUIRED (rwi): @  INCLINATION (degrees): @.00@ ATTITUDE: @

REMARKS: NONE

CONTACT: JRMES A, RALPH PHONE: 383-254-4186
HAS JER (MOU OR OTHER PROGRAM) BEEN APPROVED? Y

WHICH PROGRAM AND APPLICATION DATE? JER

IF APPROVED, WHEN SIGNED? 12/01/83

FLIGHTS FLOWN TO DATE:-8- .  IF CURRENTLY MANIFESTED, WHICH FLIGHT? TDB sa
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EXPERIMENT REGUIREMENTS
JEA/CCDS/SPONSOR:  INTERNATIONAL SPACE CORP. EXPERIMENT: DIRECTIONAL SOLIDIFICATION (PHRSE )

EXPERIMENT #: 3

EXPERIMENT OBJECTIVES: TO PRODUCE SEVERAL INFRARED AND SEMICONDUCTOR CRYSTALS EY DIRECTIONAL SOLIDIFICATION USING THE MIRMAL
FREEZING FURNACE (NFF), EFFORTS WILL CONCENTRATE ON GALLIUM ARSENIDE, INDIUM FHOSPHIDE, AND CADMIUM

TELLURIDE.

NUMBER OF LAUNCHES: 2 REQUESTED 15T LAUNCH: 94/01/98 TURNAROUND (months):

CURRENT STATUS OF HARDWARE (concept, mockup, protoflight umit, flight wmit): CONCERT

DIMENSIONS (cm) X or diameter: 102,008 Y or length: 152,009 1: 9.00000  VOLUME (om3): 0., 00000
MASS (kg, including stowage):  @.00008
REGUESTED CARRIER: MSL % USRGE (@-ied); @
OTHER COMPATIBLE CARRIERS: SL PALLET
POWER DC {matts) AC (watts)
ON-ORBIT NORMAL 5 800. %02 9. 2000¢
PEAK: 1250, 82 . 20000
ASCENT/DESCENT  NORMAL; 3. a2 9. 002 EGSENTIAL POWER REQUIRED {y/m): N
PEAK: 2. 3000¢ 0. 2308 AMOUNT (watts): @.Q2000
PRELAUNCH NORMAL 3 3, 30 9. 22282 ESGENTIAL ENERGY (kwh): @.30008
PERK: 2. 26008 0. 32008

TOTAL ENERGY (kwhi: 9, 00000

THERMAL/FLUID ACCOMMODATIBNS
COOLING (watts) FLOWRATE (kg/hr)

AVIONICS AIR LDOP 2. d0xe . 0dece
WPE FLUID LooP 9, 39008 9. deo0e
CABIN AIR 8. 00302 LR

VENTING
VACUUM (wbar}: OQ.00008 FLOW {gm/s): 0.00002  OQUANTITY (grams): @.030004

COMMAND/CONTROL (externally supplied)

TELEMETRY (y/n}: N DRTA RECORDING (y/n}: N EXTERNAL CONTROL (y/n): N DOWNLINK DATA lry/n): N UPLINK CONTROL (y/n): N

OPERATIONS
CREW TIME REQUIRED (hrs): ©.0000 N0, OF CREWMEN: @ WAX TIME/OPERATION (hrs): 00000
COMMENTS {crew) : NONE
CONSTRAINTS
LIGHTING (y/n)s N WATER DUMPS (y/m): N VERNIER THRUSTERS (y/m): N CREW MOTION (y/m: N VENTING {y/mi: N
POINTING/STRBILIZATION
TARGETS REQUIRED fy/n): N G-LEVEL REQUIRED: @.00108 TOTAL RUNTIME REQUIRED (hrs): 8.000
ORBIT PARAMETERS
ALTITUDE REGUIRED (ri): @  INCLINATION (degrees): 9.888  ATTITUDE: @
REMARKS: NONE
CONTACT: JAMES A. RALPH PHONE: 305-254-5186

HAS JEA (MOU OR OTHER PROGRAM) BEEN RPPROVED? Y
WHICH PROGRAM AND APPLICATION DATE? JER
IF APPROVED, WHEN SIGNED? 12/01/35
— FLIGHTS FLOWN TO DATE:-8- .,  IF CURRENTLY MANIFESTED, WHICH FLIGHT? TOB

T NI TR T TR § T T e

i1

4

&

&

v e O =

il

g

LT

L T

Riil.

“\W '
i i i

Wil

&l

L iy

Wi
il

[

W o



R P2 ST e APPSO S VSR SUU RV SIS R ey SR U5 AP N B Y e e e LT

o 05/21/83
o EXPERIMENT SEQUIRENENTS

JER/CCDS/SPONSOR: MICROGRAVITY RESEARCH ASSOC. EXPERIMENT: ELECTRCEPITAXIAL CRYSTAL CAGWTH
EXPERIMENT #: i

EXPERIMENT CBJECTIVES: TO DEMONSTRATE SERSIBILITY OF COMMERCIAL PRODUCTION OF ELECTROEPITAXIAL GRUWN SEMICONDUCTOR CRYSTRLS.

NUMBER OF LAUNCHES: 3 REQUESTED {ST LAUNCH: 86/81/66 TURNAROUND (months): 3
E’%’ CURRENT STATUS OF HARDWARE (concept, mockup, protoflight unit, Flight unit): CONCEPT
: DIMENSIONS (cm) X or diameter: 31,4008 Y or length: 31,4800 Z: 76,2000  VOLUME (om3): 635572,
C‘ MASS {kg, including stowage):  363.00@
e REQUESTED CARRIER: MSL % USAGE (@-10@): 33
e OTHER COMPATIBLE CARRIERS: SPACELAB (USML{)
4
LA
e POWER IC (watts) AC (watis)
K ON-ORBIT NORMAL:  1009.00 0. 00008
pppns PEAK: 100, 28 9. 3062
A ASCENT/DESCENT  NORMAL:  0.00000 0. 30000 ESSENTIAL POMER REQUIRED {y/r): N
= PEAK: 8. 80302 0. 63020 AMOUNT (watts): Q.0Q0000
' PRELAUNCH NORMAL:  ©.00000 9. 30000 ESSENTIAL ENERGY (kwh): @,00020
PERK: 2. 23000 2. 00000

TOTAL ENERGY (kwh}: 120,000

THERMAL /FLUID ACCOMMODATIONS
CODLING {watts) FLOWRRTE (kg/hr)

AVIONICS RIR LOOP 8. oeecd 2. deede
WPE FLUID LOOP 1000, 00 2, foc0e
CABIN AIR @, 2e% 0. oot

VENTING
VACULM (mbar): 0.08828 FLDW (gm/s): 0.000028  OQUANTITY (grams): 0.0008Q

COMMAND/CONTROL (enternally supplied)
TELEMETRY {y/n): N DATA RECORDING {y/n): N  EXTERNAL CONTROL (y/m}: Y  DOWNLINK DATR (y/r): ¥  UPLINK CONTROL {y/ni: ¥

DPERATIONS
CREW TIME REQUIRED {(hrs): 1.0008 NO. OF CREWMEN: 1 MAX TIME/OPERATION (hrs): 0.08200
COMMENTS (crew): CREW REQUIREMENTS ARE TIB.

CONSTRAINTS
LIGHTING (y/m}: N WATER DUMPS {y/n): N VERNIER THRUSTERS (y/r): N CREW MOTICN (y/n}: N VENTING (y/n): N

*1 POINTING/STABILIZATION
o TARBETS REQUIRED (y/m): N G-LEVEL REDUIRED:  @.20018 TOTAL RUNTIME REQUIRED (hesi: 15,9
7 ORBIT PARAMETERS
| ALTITUDE REQUIRED (rwi): @  INCLINATION (degrees): 8.000  ATTITLDE: @

REMARKS: PURGE GAS (HELIUM, HYDROGEN {9@4/1®%)). NO STRINGENT QRBIT REQUIRZMENTS ILENTIFIZL.

CONTACT: ROBERT PACE PHONE: 205-339-0781 ORIGINAL PAGE IS
HAS JEA (MOU OR QTHER PROGRAM) BEEN APPROVED? Y

WHICH PROGRAM AND APPLICATION DATE? JER OF POOR QUALITY
IF APPROVED, WHEN SIGNED? 03/81/83

FLIGHTS FLOWN TO DATE:-@~ .  IF CURRENTLY WANIFESTED, WHICH FLIGHT? TOB
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EXPERIMENT REQUIREMENTS

JER/CCDS/SPONSOR: MICROGRAVITY RESEARCH ASSOC. EXPERIMENT: ELECTRCZPITAXIAL CRVSTARL EACWTH

EXPERIMENT &: 2

EXPERIMENT OBJECTIVES: TO PERFORM FLIGHT RESEARCH NECESSARY TO FROVE THE CONCEFT AND ©0 VERIFY SCALEUP TICHNIOUES REQUIRED PIIOR TC

THE SPACE COMMERCIALIZATION OF ELECTROPITRAXIAL GROWN SEMICCNDUCTOR CRYSTALS.

NUMBER OF LAUNCHES: 4 REQUESTED 15T LAUNCH: 12/01/83 TURNAROUND (morths): 5

CURRENT STRTUS OF HARDWARE (concept, mockup, protoflight unit, flight unmit): CONCEPT

DIMENSIONS {cm) X or diameter: Q, 30000 Y or length: @,00080 1: .20008  VOLUME (ow3): Q. Qee00
MASS (kg, including stowage):  @.0000@

REQUESTED CARRIER: MSL % USAGE (B-10@): 109
OTHER COMPATIBLE CARRIERS: SPACE STATION

POWER IC {matts) AC {matts)
ON-CRBIT NORMAL : 7009.08 2. 32000
PEAK: 7008, 0 0.00208
ASCENT/DESCENT  NORMAL: 2. 0d2ce 9. 20220 ESCENTIAL POMER RESUIRED {y/ni: N
PEAK: 9. 02003 2. 80008 AMOUNT (watts): @, 00000
PRELAUNCH NORMAL : 8. 0202 2. 32020 ESSENTIAL ENEREY (kahi: 9, 02082
PERK: 2. 20002 0. 22202

TOTAL ENERGY {(kwh):  840.000

THERMAL /FLUID ACCIMMODATIONS -
COOLING (watts) FLOWRATE {kg/hr)

AVIONICS AIR LOOP . 34 2. oa0ee
¥PE FLUID LDOP 7808, & 2, 00030

CRBIN AIR ' 9. 83000 9. 2e0as

VENTING
VQCLUH‘(Ibar): 8.00008 FLDW (ge/s): 3,00000  QUANTITY (graws): @,20008

COMMAND/CONTROL (externally supplied)

TELEMETRY (y/n): N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/m): N COMNLINK DATR {y/n): N UPLINK CONTROL (y/m): N

OPERATIONS
CREW TIME REDUIRED (hrs): 9.03000 NO. OF CREWMEN: @ MAX TIME/OPERATION (hrs): 0. 0000

COMMENTS (crew): CREW REGUIREMENTS ARE TDB.

CONSTRAINTS

LIGHTING (y/m): N WATER DUMPS (y/n}: N VERNIER TWRUSTERS (y/nb: N CREW MOTION {y/m: N VENTING fy/m): N
POINTING/STABILIZATION

TARGETS REGUIRED (y/n): N G-LEVEL REQUIRED:  0.000!d TOTAL RUNTIME REQUINED (hrs): 128.2

ORBIT PARAMETERS

ALTITUDE REQUIRED {rmi): @  INCLINATION {(degrees): @.008 ATTITUDE: @

REMARKS: DIMENGIONS AND MASS PROPERTIES ARE TDB.

CONTACT: ROBERT PACE PHONE: 205-539-8731

HAS JER (MOU OR OTHER PROGRAM) BEEN APPROVED? Y

WHICH PROGRAM AND APPLICATION DATE? JER

IF APPROVED, WHEN SIGNED? 33/81/33

FLIGHTS FLOWN TO DATE:-8- .  IF CURRENTLY WANIFESTED, WHICH FLIGHT? 7B
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EXPERIMENT REQUIREMENTS

JEA/CCDS/SPONSIR: ROCHWELL INTERNATIGNAL CORP. EXPERIMENT: FLOATING ZCKE CRYSTAL CROWT™

EXPERIMENT #: 1

EXPERIMENT OJBJECTIVES: RDVANCIMENT OF FLORTING ZONE CRYSTAL GROWTH TECHNOLCGY AND FRODUCTION OF SCIENTIFICALLY VALURELE SINGLE
CRYSTAL SEMICONDUCTOR MATERIAL.

NUMBER OF LAUNCHES: @ REGUESTED 15T LAUNCH: a8/@4/83 TURNRROUND (ponthsl: 3

CURRENT STATUS OF HARTWARE (concept, mockup, protoflight unit, flight uniti: FLIGHT UNIT

DIYENSIONS {cm! X or diameter: 37. 3000 Y or length: 43,0000 7: 15,0000 VOLWE (omll: 30225.0
MASS {kg, including stowagel:  36. 208
REQUESTED CARRIER: 1.5 MIDDECK LOCKERS % USRGE (@-10d): (3@
OTHER COMPATIBLE CARRIERS: MAR, SPACELAB, SPACEMAB, CDSF, SPACE STATION '
PONER IC (watts) AC (matts) i
ON-ORBIT NORMAL: 9. 00000 50.0008 !
PERAK: 2. 52082 160, 200 i
ASCENT/DESCENT  MORMAL:  ©.0000@ 3, 20000 ESSENTIAL POWER REQUIRED (y/n): N
PEMK: 2. 03082 0. 22002 AMOUNT (watts): 0.00000
PRELAUNCH NORMAL:  ©.00000 9. 80000 ESSENTIAL ENERBY (kah): @, 02002
PEAK: 9. 20000 0. 23000

TOTAL ENERGY (kwh):  3.20009

THERMAL /FLUID ACCOMMODATIONS
COOLING (watts) FLOWRRTE (kg/hr)

AVIONICS AIR LOOP 2. 002 2. 82000
WPE FLUID LDOP 2. 20000 0. 0202
CABIN AIR 0. 2000 2. 2020

VENTING
VACUUM (mbar); @.03008 FLOW (ge/s): @.00008  QUANTITY {grams)}: 8.08208

COMMAND/CONTROL (extermally supplied)
TELEMETRY [y/m): N DATR RECORDING {y/n}: N EXTERNAL CONTROL (y/n}: N DOWNLINK DATR (y/n): N UPLINK CONTROL (y/wis N

OPERATIONS

CREW TIME REQUIRED (hrs): 40,088 NO. OF CREWMEN: | MAY TIME/OPERATION (hrs): 2. 0000

COMMENTS {crew): SETUR, INITIALIZATION, SAMPLE CHAVGEDUT, SHUTDOMN.

CONSTRAINTS

LIGHTING (y/m: N WATER DUMPS (y/m): N VERNIER THRUSTERS (y/m): N CREW MOTION {y/md: N VENTING {y/m): N
POINTING/STABILIZATION

TARGETS REQUIRED (y/n): N G-LEVEL REQUIRED: 0,00108 TOTAL RUNTIME REGUIRED (hre): 54,08

ORBIT PARAMETERS

ALTITUDE REQUIRED (rmi): 8  INCLINARTION {degrees): O.20Q ATTITULE: &

REMARKS: &4 HOURS TOTAL EXPERIMENT DURATION. WOULD LIKE A RECORD OF AL SHUTTLE MAJCR DISTURBANCE EVENTS (DS FIRINGS, 2740,
EXPERIMENT REQUIREMENTS SHOULD NOT IMPOSE ANY CONSTRRINTS CN THE MISSION,

CONTACT: MIKE MARTIN PHONE: 213-322-4033 ORIGINAL PaGE 15
HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y OF POOR QUALITY
WHICH PROGRAM AND APPLICATION DATE? JEA

IF APPROVED, WHEN SIGNED? 93/01/87 o
FLIGHTS FLOWN TO DATE: ! .  IF CURRENTLY MWANIFZSTED, WHICH FLIGHT? FLT 29 2.2-13
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EAPERIYENT SEGUIREMENTS =
JER/LCDS/SPONSOR: BATTELLE EXFERIMENT: HVDROTHERMAL INORGANIC CIVETAL GRCATH
-
EYPERIMENT 3: |
EYPERIMENT OBJECTIVES: THIS EXPERIMENT WILL SYNTHESIZE ZEDLITE CRYSTALS IN A LOW TINPERATURE FURNACE. ‘§.
NUMBER OF LAUNCHES: 3 REQUESTED 15T LAUNCH: @3/81/32 TURNARGUND ncrths): 3 =
]
CURRENT STRTUS OF HARDWARE (comcept, mockup, protoflight unit, flight unit): CONCEPT
ODIMENSIONS (cw) X or diameter: 0.20000 ¥ or lergth: 2,00000 7: 3.00000  VOLUME ‘znd: 3, 02009 . =
WSS (kg, including stowaged: 91,0000 t
1
REQUESTED CRRRIER: MIDDECK LOCKERS £ USAGE (@-108): (@ | =
OTHER COMPATIBLE CARRIERS: MAR, SPACEMAB ' o
i
POWER OC (watts) AC {watts) G —
ON-ORBIT NORWL:  3.00080 2. 30002 | =
PEAK: 0, 00000 0. 20200 i
ASCENT/DESCENT  NORMAL:  0.0000@ 2. 20000 ESSENTIAL FOWER REQUISED (y/m: N
PERK: 0. 20002 2. 22900 AMOUNT (wattsi: 0.00800 =
PRELAUNCH NORMAL: O, 00000 0. 32008 ESSENTIAL ENERGY thwh): 0,00002 =
PEAK: 0, 30032 2. 00000

TOTAL ENERGY (kwh):  @.00000

g

THERMAL/FLUID ACCCMMODATIONS
COOLING {watts) FLOWRRTE ({kg/hr)

AVIONICE AIR LOOP @. %2002 ] =
WPE FLUID LOOP 2. 20000 0. P2o8a 5
CABIN AIR 8. 23300 9. 20002
VENTING =
VACULM ({mbar): @.20002 FLOW (ge/s): 0.00080  DUANTITY (grams): Q.2000Q -
COMMAND/CONTROL {externally supplied) =
TELEMETRY (y/m): Y  DATA RECORDING (y/m): N EXTERNAL CONTROL fy/n): N [OWNLINK TATR {yfnls N LFLINK CONTROL iy/wi: N T 1
OPERATIONS
CREW TIME REQUIRED (hrs}: 3.00808 NO. OF CREWMEN: 1 MAX TIME/QFERATION ihrs): O, 0000 L=
COMMENTS (crew): LOADING SAMPLES; TURN APPARATUS SWITHCHES ON/OFF, OBSERVE PERIODICALLY, ==
CONSTRAINTS =
LIBHTING (y/n}: N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/nl: N CREW YOTION (y/n): N VENTING {y/ni1 N =
-
POINTING/STABILIZATION 7 7 .
TARGETS REWUIRED {y/n): N G-LEVEL REQUIRED: 2,000 TOTAL RUNTIME REQUIRED (hrs): {44.0 =
) -
ORBIT PARANETERS
ALTITUDE REGUIRED (rmi): @  INCLINATION (degrees): 0.000 ATTITUDE: 8 —
REMARKS: HARDHARE WILL BE DESIGNED TO BE COMPATIBLE WITH SEVERAL POTENTIAL PAYLORD CARRIER 3YSTEMS, INCLUTING MIDDECH =
ACCOMMODATION RACK, SPACEHAB, OR MIDDECK LDCKERS,
CONTACT: FRANK JELINEK U PHONE: 614-424-6375 -
HAS JER {MOU OR OTHER PROGRAM! EEEN APRROVED? v
WHICH PROGRAM AND APPLICATION DATE? CCOS ORIGINAL PACE iS5
IF APPROVED, WHEN SIGNED? 18/81/35 OF POOR QUALITY -=

FLIGHTS FLOWN TO DATE:-@- . IF CURRENTLY MANIFEZTED, WHICH FLIGHT? -g-
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EPERIMENT GEDUIRIMENTS
reldd
JEA/CCDS/SFONSCR: BATTELLE EXFERIMENT: POLYMER COMPGSITES OR’““‘ML P ACGE I3

OF POOR QuaAL
EXPERIMENT #: 2 Ty

EXPERIMENT OBJECTIVES: THE OBJECTIVE OF THIS EXPERIMENT IS 7O CATALYTICACLY CURE SEVERAL LIGUIT FCLYMEDR SYETEMS UNDER MICROGRAVITY
CONDITIONS.
NUMBER OF LAUNCHES: 2 REQUESTED {57 LAUNCH: 19/01/% TURNAROUND ‘mordhs): 3

CURRENT STATUS OF HPARDWARE {corcept, mockup, protofiight unit, flight unit): CONCERT

DIMENSIONS {cm) X or diameter: 52. 2002 Y or lengths 45,2000 I3 25,0800  VOLLME icud): Rkl
MASS (kg, ircluding stowagel:  37.0008 .
REGQUESTED CARRIER: MIDDECH LOCMER % USPEE (@-1dd): (0
OTHER COMPATIELE CARRIERS: GAS ‘
{
POMER IC (matts) AC (matts) f
ON-ORBIT NORMAL 158, 000 2. 02083 *
PERK: 130, 008 0. den0e !
ASCENT/DESCENT  NORMAL: 2. 230 Q. dxdoe ESSENTIARL POMER REQUIRED (y/=i: N '
PERK: 2. 00022 @, 03000 R¥OUNT (watis): 0.00800 :
PRELAUNCH NORMAL : 0. 22000 2, doo0e ESSENTIRL ENERCY (kwh): @.02083 :

PEAK: 9. 20003 8. 0000

TOTA. ENERGY (kwh):  Q.15029

THERMAL/FLUID ACCOMMODATIONS
COCLING (watts) FLOWRATE (kg/hr)

AVIONICS AIR LOOP 0. 200 2, 220
MPE FLUID LOOP 8. 80008 0. 3oo0e
CABIN AIR 0, 300ca @. 20020

VENTING
VACULM (mbar): 0.00000 FLON (gw/s): Q.00008  QUANTITY {grams): @.Q000Q

COMMOND/CONTROL (externally supplied)
TELEMETRY {y/n}: N DATR RECORDING (y/n): N  EXTERNAL CONTROL (y/n}: N DOWNLINK DRTR {y/m): N UFLINK CONTROL iy/ed: N

CPERATIONS

CREW TIME REQUIRED (hrs): 0.230R0 NO. OF CREWMEN: 1 MRY TIMZ/QRERRTION (hrsl: .2002

COMMENTS (crew): ACTIVATE AND DEACTIVATE EXPERIMENT.

CONSTRAINTS

LIGHTING {y/n): N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/a): N CREW XOITION (y/mi: N VENTING (yfmia N
POINTING/STABILIZATION

TARGETS REDUIRED (y/n): N G-LEVEL REQUIRED: @.d0818 TOTAL RUNTIME REQUIRED (hrs): 2,270

ORBIT PARAMETERS

ALTITUDE REDUIRED (rmi): @  INCLINATION {degrees}: 0.30@ ATTITUDE: @
REMARKS: EXPERIMENT WILL ALSO FLY ON SOUNDING RCCKET IN FALL 1389. PAYLOAD COULD EE ACCOMMOCATED IN WIDDECK OR SRS CAY,

CONTACT: FRANK JELINEK FHONE: 814-424-63758

HAS JEA (MOU OR CTHER PROGRAM) BEEN APPROVED? Y

WHICH PROGRAM AND APPLICATION DATE? CCOS

IF APPROVED, WHEN SIGNED? [8/81/33

FLIGHTS FLOWN TO DATE:-@- .  IF CURSENTLY MANIFESTED, WHICH FLIEWT? -9-
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STIPERIMENT AERUIREMENTS
JER/CCDS/SPONGOR: BATTELLE EXPERIMENT: E-ERANE FOAMATICN
EXPERIMENT #: 3
EXPERIMENT OBJECTIVES: TO PRODUCE CONTROCLED PORCSITY POLYMER EMEERANES BY [IFFUSION OF CTGANIC SOLVENTS FRCM THIN £7iM FOLV¥ER
MEMBRANES.
NUMBER OF LAUNCHES: 3 REQUESTED 15T LAUNCH: 31/97/39 TUPNAROUND (morthsl: 3

CURRENT STATUS OF HARDWARE {concept, mockup, protoflight unit, flight unitl: CONCERT

DIMENSIONS fom} X or diameter: @, 20000 Y or length: Q20000 I: 2.20000  VOLLME (cmd3): ,£2030
MASS (kg, imcluding stowage):  4.5000Q
REQUESTED CARRIER: MIDDECK LOCHER % USPEE [@-1@d): {da
OTHER COMPATIBLE CARRIERS:
POWER OC (matts) AC (watts)
ON-ORBIT NCRMAL : 9. 20208 2, 0%
PEAK: 2. 20000 9. 00000
ASCENT/DESCENT  NORMAL: 9. 82002 2, 23303 ESSENTIAL PCWER REQUIFED (y/mi: N
PERK: 2. 00008 @, 30000 AMOUNT (watts): Q. 00000
PRELAUNCH NORMAL 1 2. 2209 2. 33 ESBENTIAL ENERGY [kwh): 0,00200
PERK: 0. goces 2. 82083

TOTAL ENERGY (kwh):  8.00022

THERMAL /FLUID ACCOMMODATIONS
CODLING {watts) FLOWRATE (kg/hr)

AVIONICS AIR LOOP 9. 0o 3. 2203
WPE FLUID LOODP 9. a0 2. 20000

CABIN RIR 0. 0333 3. 02000

VENTING
VACULM (mbar): 8.00000 FLOW (gm/s): 0.00000  DUANTITY (grams): 0.20000

COMMOND/CONTROL (externally supplied)
TELEMETRY {y/n): N DATA RECORDING (y/mb: N EXTERNAL CONTROL (y/m): N COWNLING DATA (y/mb: N LPLINK CONTSQL (y/4):

OPERATIONS S
CREW TIME REQUIRED (hrs): @, 2000 NG, GF CREWMEN: i YAX TIME/ORERRTION (hrs): 9, 2000
COMMENTS (crew): TURN A VALVE.
CONSTRRINTS
LIGHTING {y/n): N WATER DLPS (y/n): N VERNIER THRUSTERS (y/ni: N CREW WOTION {y/m): N YENTING (g7~ N
POINTING/STRBILIZATION
TARGETS REQUIRED ly/n): N G-LEVEL REQUIRED:  o.00d10 TOTAL RUNTIME REQUIRED {hrs): Q.00@
ORBIT PARAMETERS ) 7
RLTITUDE REQUIRED {rmi): §  INCLINATION (degrees): @.08@ ATTITUDE: @
REMARKS :
CONTACT: FRANK JELINEK PHONE: 514-024-5375 SRR
HAS JER (MOU OR OTHER FROGRAM) BEEN APPROVED? ¥ ORIGINAL FACT IS
#HICH PROGRAM AND APPLICATION DATE? CCDS OF POOR QUALITY

IF RPPROVED, WHEN SIGNED? 19/81/85
FLIBHTS FLOWN 7O DATE:-8- .,  IF CURRENTLY MANIFESTET, WHICH FLIGHT® -
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JER/CCDS/SPONSCR: BATTELLE

EXPERIMENT 4: 4

EXPERIMENT QBJECTIVES: THIS EXPERIMENT WILL DETERMINE
MATERIALS.

NUMBER OF LAUNCHES: 3

REGUESTED {ST LAUNCH: 01/a1/30

Q2722788
EXFERIRENT REQUIREMENTS

EYFEIIMENT: DOPED NON-LINERAR DPTIC ZUESTRATIZ

FERTIES OF “OLWERIC

THE EFFECT OF MICROGRAVITY ON MON-LINEAR G7TIC POOF

TURNRROUND ‘ncrihs): 3

CURRENT STATUS OF HARDWARE (corcept, mockup, pretoflight unit, flight writ): CONCERT

X or diameter: Z2.0002
10, 0Qge

DIMENSIONS {cm)
MASS (kg, including stowage):

REQUESTED CARRIER: MIDDECK LDCKER
OTHER COMPATIBLE CARRIERS: GRS CAN.

POMER 0C (matts)
ON-0RBIT NORMAL : 2. 30300
PEAK: 2, 62000
ASCENT/DESCENT  NORMAL: 2. 30000
PEAK: 2. 22300
PRELAUNCH NORMAL : 8. 8a02a
PEAK: 2. agQ00
TOTAL ENERGY (kwh): 2. 00000
THERMAL /FLUID ACCOWMMODATIONS
COOLING (matts)
AVIONICS RIR LOOP 2. 20de3
Pt FLUID LDOP 9. 28009
CRBIN AIR 9. 20300
VENTING
VACLAM (=bar):

COMMAND/CONTROL (extermally supplied)

TELEMETRY (y/n}: N DATRA RECORDING (y/n): N  EXTERNAL CONTRRL f{y/n}: N DOWNLINK DATR fy/nm): N

OPERATIONS
CREW TIME REQUIRED (hrs): 0.5008
COMMENTS (crew}: ACTIVATE/DERCTIVATE EXPERIMENT.

CONSTRRINTS

LIBHTING (y/n): N WATER DLMPS (y/n}: N

POINTING/STRBILIZATION

TARGETS REDUIRED {y/w): N B-LEVEL REGUIRED:

ORBIT PARAMETERS
ALTITUDE REQUIRED (rmi): )

REMARKS: EQUIPMENT WILL ALSO FLY ON A SOUNDING ROCKET

CONTACT: FRANK JELINEX

HAS JER (MCU OR OTHER PRCGRAM} BEEN AFPRCVED? ¥
WHICH PROGRAM AND APPLICATION DATE? CLDS

IF APPROVED, WHEN SIGNED? 13/@1/63
FLIGHTS FLOWN 7O DATE: @~ .

Y or length: 44,0003

3.00008 FLOW (gm/s): 2.00003  QUANTITY (grams):

NO, OF CREWMEN: 1

VERNIER THRUSTERS {y/r): N

2. 018

INCLINATION (degrees): @.00Q

IF CURRENTLY MANIFZSTED, WHICH FLIGHT? -9-

73 50000 VOLLYE femd): S3TTNLG

% USAGE (0-13@): {o@

AC {matis)
Q. 20002
@. 20008
3, Woged
2. 09000
9, 32008
2. 0003

ESSENTIAL FOMER PEQUIRED (y/ni: N
AMOUNT (watts): 0Q,00000
ESSENTIAL INERGY (kahl: @, 00002

FLOWSATE (kg/hr)
9. %6008
0. 00200
2, 30029

. 0eag2

LPUINK CONTEOL {y/n)s N

MAY TIME/CPERATION (hrs): Q.Z00Q

CREW MOTION y/+1: N VENTING iy/m): N

TOTAL RUNTIME REQUIRED fhrs): 1,200

ATTITUDE: &
IN FALL 1929, COULD EE ACCOMMCDATZID N MITJECK OR GAS CAN.
PHONE: 514-424-8375

ORIGIN/L PAGE 1S
OF POOR QUALITY
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35,02/53 -
EXFERIMENT REDUIREENTE
JER/CCDS/SPONSOR: SATTELLE EXPERIMENT: FLOAT IOME CRYSTAL CROW™S OF CaTe =
-
EXPERIMENT 41 5
EXPERIMENT OBJECTIVES: WICROBRAVITY WATERIALS PROCESSING EXPERIMENT TO COMONSTERTE TS FIRTISILITY 0F PSODUCING LARCE, =
HIGH-QUALITY, SINGLE-CRYSTAL SPECIMENS OF CADMILM TELLURIDE {CdTe.. THESE SPECIMEAZ WiL. o€ 432D o%
SUSSEQUENT DEVICE-PERFCRMANCE TESTS, -
-
MMBER OF LAUNCHES: 2 REGUESTED 15T LAUNCH: 87/81/53 TURNGROLND IncetFei: % ,
CURRENT STATUS OF HARDWARE (concept, mockup, protoflight unit, flight unit): CONCERT . E
DIMENSIONS (om! X or diameter: 2, 30000 Y or lergth: 32,2208 I 200002 YOLUME londl: 2002 ‘ -
MASS (kg, including stowage): 51,2080 o=
=
REGUESTED CARRTER: SPACELAR RACK % USAGE (B-100): 10
OTHER COMPATIBLE CARRIERS: =
PONER IC (watts) AC iwatts) . -
ON-ORBIT NORWAL:  9.00000 0. 20002
PERK: 1800, 63 9. d0m0@ =
ASCENT/DESCENT  NORMAL:  Q.00080 3. 20000 ESSENTIAL POWER REOUIRED (y/ri: N -
PERK: 0. 20000 0. 3000 RMOUNT (watts): 0.00800 i
PRELAUNCH NORMAL:  9.00000 2. 80000 ESSENTIAL ENERGY ikeh): @.22000 e
PERK: 9. 00200 0. 02009 =
TOTAL ENERGY (kwh): @, 20000 -
THERMAL/FLUID ACCOMMCDATICNS =
COOLING (watts) FLOWRATE fkg/hn &
AVIONICS AIR LOOP 8. 20000 8. 8000
WPE FLUID LOCP 9. 20000 0. 00000 3
CABIN AIR 0. %0¢00 2. 00000 = |
-
VENTING
VACULM (mbar}: @.28000 FLOM (gm/s): 0.20000  QUANTITY (grams):  O. 00000 . .
COMMAND/CONTROL (externally sepplied) : v
TELE¥ETRY (y/n}: N DATA RECORDING (y/m): N EXTERNAL CONTROL (y/m): N CONNLINK DATA (yfrl: Y  UFLINK CONTSOL (y/=): ¥
OPERATIONS -
CREW TIME REQUIRED (hrs): 6.000@ NO. OF CREWMEN: 1 WAX TIME/OPESATION (hrs): 9,200
COMENTS (crew) : SAMPLE INSERTION/REMOVAL, WONITORING, MINOR SERVICING, ACTIVATE/LEACTIVATE, j]
CONSTRAINTS =
LIGHTING {y/m}: N WATER DUMPS {y/m): N VERNIER THRUSTERS {y/m: N  CREW MOTION {y/wi: N VENTING (y/n): N )
POINTING/STABIL IZATION -
TARGETS REGUIRED (y/m): N G-LEVEL REDUIRED:  6.00010 TOTAL RUNTINE FEQUISED (hre): 5.20
ORBIT PARFMETERS ;
ALTITUDE REGUIRED (rmi): @ INCLINATION {degrees): 8,008  ATTITUDE: @
REMARKS: EACH SAMPLE WILL SEOUIRE 8 HOURS TO PROCESS. A TOTAL OF 3IX SAMPLSS ARE SLATED ™0 IE PROCEEIED. CRSWTIME 5F § -0UR Po3 -
SAMPLE 1S ESTIMATED, |
CONTACT: FRANK JELINEX PHONE: 514-424-6375 ORIGINAL PAGE S ca
HAS JEA (MOU CR OTHER FROGRAM) BEEN AFPROVED? ¢ OF POOR QUALITY =
WHICH PROGRAM AND APPLICATION DATE? CCD3 -

IF APOROVED, WHEN SIGNED? 10/01/8%
FLIGHTS FLOWN 7O DRTE:-@~ , IS CURSENTLY WANTFESTED, WNICH FLIBMT? -0-

(]




! 35/02/5%
- EXPERIMENT REDUIREMENTE

JER/CLOS/SPONSOR: BATTELLE EXPERIMENT: POLYMER MEYERANES

EXPERIMENT #: 6

EXPERIMENT CRJECTIVES: THE DBJECTIVE OF THIS EXPERIMENT IS TO FLASH EVARORATE MIYID SCLVENT SVETIMS [N THE ABSENCE OF CONGESTION 70
CONTROLL THE POROSITY OF A POLYMER MEMERANE,

NUMBER OF LAUNCHES: 3 REQUESTED 1ST LRUNCH: @3/01/%8 TURNAROUNT ‘nonths): 3

CURRENT STATUS OF HARDWARE (concept, mockup, protoflight wnit, flight undt): CONCIPT

DIMENSIONS {cm) X or diameter: S2, 2000 Y or length: 44,0000 1 25,0803 VOLUMT (cm3): STOOQLQ
MASS (kg, including stowagel:  3.20000
REQUESTED CARRIER: MIDDECK LOCKER 4 USAGE 2-100): .od
OTHER COMPATISLE CARRIERS: VES
FOWER IC (watts) AC (natts)
ON-QRBIT NORMAL @, a0 2, 00089
PEAK: 2. 00002 2, 8000
ASCENT/DESCENT  NORMAL: 0. 02032 8, 80200 ESSENTIAL POWER FEQUIED ‘y/mi: N
PEAK: 2, 20000 2, 00020 ASCUNT (matts): @.00¢00
PRELAUNCH NORMAL : 2. 20303 2, 2020 EGSENTIAL ENEREY {kah}: 3.00030
PEAK: 2. 50000 0. 00002

TOTAL ENERGY (kwh):  O.020009

THERMAL/FLUID ACCOMMODATIONS
COCLING (watts) FLOWRATE {(kg/hr)

AVIONICS AIR LOOP 9, 0208 9. ¢0x0
WE FLUID LOCP 9. 28000 2. 08209
CABIN AIR 2. 000 8. 208

VENTING
VACUUM (mbar): 0.0000@ FLOW (ge/s!: @.00000  CUANTITY (grams): @.02000

COMMAND/CONTROL {externally supplied)
TELEMETRY (y/n): N DATA RECORDING (y/n}: N EXTERNAL CONTROL (y/n): N DOWNLINK LATR {y/n): N UPLINK CONTRQL {y/wi: N

QPERATIONS
CREW TIME REGUIRED (hrs): 9.2000 NO, OF CREWMEN: 1 MAX TIMEJORERATION (hrst: 32000
COMMENTS (crew):s TURN A VALVE.

) CONSTRAINTS
i § LIBHTING {(y/m): N WATER DUMPS {y/n}: N VERNIER THRUSTERS (y/n}: N CREW MOTION {y/m): N VENTING ly/eit M

PCINTING/STABILIZATION
TARGETS REQUIRED {y/r): N G-LEVEL PEQUIRED: Q.000!@ TOTAL RUNTIME REQUIRED (hrsi: &, 800

ORBIT PARAMETERS
ALTITUDE REGQUIRED (rmi}: @  INCLINATION {degrees): 0,000 ATTITUDE: @

REMARKS: SAME EQUIPMENT DESIEN AS THE MEMERANE FORMATION EXPERIMENT PROPOZED BY BATTELLE.

ORIGINAL PACE (S

. CONTACT: FRANK JELINEK PHONE: 514-424-5375 OF POOR QUALITY
et WS JEA (NOU TR OTHER PROSRAM) BEEN APPROVED? Y
1 WHICH PROGRAM AND APPLICATION DATE" CCDS

P IF APPROVED, WHEN SIGNED? (9/81/85 i )
e FLIGHTS FLOWN TO CRTE:-@- ,  IF CURRENTLY MANIFESTED, WHICH FLIGAT? -8 T 2219
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03/08/33 -
EYPERINENT FEOUIREMENTE
JEA/CCDS/SPONSOR: BATTELLE EPZRIMENT: INGRGANIC CRVETAL GROWTH FADY ZOLUTION
i

EXPERIMENT #: 7

EYPERIMENT OBJECTIVES: TO DEMONSTRATE THE FERSIBILITY OF PROCUCING INORGANIC CRYETALS EY SOLUTIEN COOWTH UNDER MICREGARVITY 2
CONDITIONS USING THE CURRENT OR +QDIFIED VERSICN OF THE ¥ONODISREREZ LATEX BEACTOR MLRI,
NUMBER OF LAUNCHES: 3 REQUESTED 15T LAUNCH: 21/07/39 TURNRROIND {merths): 3 v
CURRENT STRTUS OF HARCWARE (concept, mockup, protoflight unit, flight wmil): SLIGHT INIT —
=
DIMENSIONS {cm) % o diameter: @.20000 Y o lergth: 3. 20000 2: 3.00008  VOLUME (omd): 2.00002 -
MASS (kg, including stcwage): 73. 0000
g
REQUESTED CARRIER: MIDDECK EAC 4 USABE (0-i2R): 102 ﬁ
OTHER COMPATIBLE CARRIERS: NONE
POVER 0 (aatts)  AC fwatts) -
ON-ORBIT NORMAL : 73, 0o 2. 2203 -
PEAK: 382. 808 2, 22ace
ASCENT/DESCENT  NORMWAL: 9, 2000 9. 2030 ESCENTIRL POWER SEQUISED (y/ris 2 =
PERK: 2, 20a0a 2. 00000 AMOUNT [watts!: €.032220 ;
PRELAUNCH NORMAL @, 22000 2, 30200 ESZENTIAL ENEREY (hwn): 2.20022
PERAK: 8, 2332 9. 00000 -
TOTAL ENERGY (kwh):  9.000&0 ?
THERMAL /FLUID ACCOMMODRTIONS
CODLING (watts) FLOWRATE (kg/hr) =
AVIONICS AIR LOCP Q. ¢ddd @, doda i
WpE FLUID LDOP . 00008 2. 0000
CABIN AIR . 28000 2. 20002 =
VENTING -
VACUUM {mbar); @.00208 FLOW (gm/s): &.0020Q  OUANTITY {grams): 0.0000
COMMAND/CONTROL (externally supplied) ;
TELEMETRY {y/n): N DATA RECORDING (y/n}: N EXTERMAL CONTROL (y/n}: N COWNLDNK DATR {y/r): N LPLINK CONTROL iy/»t: N
OPERATIONS : =
CREW TIME REQUIRED (hrs): 8.2008 NO. OF CREWMEN: i ¥AYX TIME/QPESATION (hrs): 0.2000 -
COMMENTS {crew): ACTIVATION AND DEACTIVATION OF EXPERIMENT,
CONSTRAINTS {g
LIGHTING (y/n): N WATER DUMPS {y/n): N VERNIER THRUSTERS {y/n): N CoEW MOTION (y/nmis X YENTING [y/2X: N
POINTING/STABILIZATION =
TARBETS REQUIRED fy/n): N G-LEVEL REQUIRED: Q. 00012 TOTAL SUNTIME REQUIRED (hrsl: 72,00 -
ORBIT PARRMETERS -~
ALTITUDE REQUIRED (rmi): 8 INCLINATION {degrees): @.00@ ATTITUDE: 6 - - =
REMARKS: POWER IN PREPROCESS MODE IS 75 WATTS, EAPERIMENT WILL UTILIZE THE MLR HARDWARE. -
CONTACT: FRANK JELINEX PHONE: 514-424-5375 : v
HAS JEA (MOL OR OTHER PROGRAM) BEEN APPROVEL? ¥ ORIGINAL PAGE IS :
WHICH PROGRAM AND APPLICATION DRTE? CCDS _
IF APPROVED, WHEN SIGMED? 10/@1/33 OF POOR QUAUTY ,
FLIGHTS FLOWN TO DATE: @ ., IF CURRENTLY #ANIFESTED, WHICH FLIGHT" @ -
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JER/CCDS/SPONSCR: CASE WESTEAN

EXPERIMENT §: {

EXFERIMENT ORJECTIVES: SEMI-FERWANENT LUNAR INVIRONMENTAL TEST ?'I"LPC, ESSISNED TO ZVRLURTE
MATERIALS PLACED IN SERVICE ON

COMPOSITE

NUMBER OF LAUNCHES: i

CURRENT STATUS OF WARDWARE (corcept, mockup, pretofiight umit, Flight unitl:

DIMENSIONS {cm)
MASS (kg, ircluding stowagel:

X or diameter;-@-
5@9. 0@

REQUESTED CARRIER: TED

REGUESTED 18T LALNCH: 83/01/%5

Y or lengthi-@-

- -
J:»v;<23

SAFCRIMENT AEQUIRZMENTT

OMEA3ITS
“"r:...;..

eIYTUsE

EYPERINENT: #ATIRIAL

e Ev rmm v
RIS SNGIRGNVINTRL TIET

ln
J
Hil
1
!’
X
[

8D RIRCRT TR LONB TTRM DTREILITY OF

THE LUNRR sURFRCE.

TURNRROUSE imerifs)-@-

CONCZRT
1:-9-

YOLLYE londti-d-

% LSPBE (0-130):-0-

OTHER COMPATIBLE CARRIZRS: -8-
POMER [C {natis) RC (watts:
ON-CRBIT NORMAL : 1700. 80 -@-
PERK: @~ -2
ASCENT/DESCENT  NORMAL: 1720, 02 -2~ EGSENTIAL POWER JEQUIRED {pfvi: -
PEAK: -8~ -@- AMOUNT (watts): -
PRELAUNCH NORMAL: -9~ -@- EGSENTIAL EMERGY (kah': -@-
PERK: -2- -

TOTAL ENERGY {kwh): -0~

THERMAL /FLUID ACCCMMCDATIONS

COOLING Twatts)  FLOWRATE (xg/hr)

AVIONICS RIR LOOP -2~ -
MPE FLUID LOOP -2 -2-
CRBIN AIR -0~ -2

VENTING

VACUUM (mbar): -8- FLOW gw/s}: @& QUANTITY {grams): -@-
COMYAND/CONTROL (externally supplied)

TELEMETRY {y/n}: Y DATA RECORDING {y/n): Y EXTERNAL CONTROL (y/mis ¥ COWMNLINK LRTR ly/»i: v URUDNK CONTROL {y/=ia ¥
OPERATIONS
CREW TIME REGUIRED (hrs):-@- NO. OF CREWMEN:-@- TI¥E/OFCRATION (hrs):-Q-

COMMENTS (crew): CREW REQUIREMENTS ARE 7O EC DETERMINED, SOME MINOR QS"E!“BLV I3 ANTICIFRTEL.

CONSTRAINTS

LIBHTING {y/n): - WATER DUMPS (y/n): - VERNIZR THRUSTERS {y/n): - CREW MOTION {y/»i: - ENTIME fy/edy -
POINTING/STRBILIZATION
TRARGETS REQUIRED (y/m}: - G-LEVEL REQUIRED:-Q- TOTAL RUNTIME FEDUIREC (hrs)i-3-
ORBIT PARAMETERS
ALTITUDE REQUIRED {rmil): -8- INCLINATION (degrees): -8 ATTITE: -0
REMARKS: THIS FLIGHT REQUEST WOULD EE OPTIMIZED BY THE RETURN GF A PREVIOUSLY DISCARLED 3FACT VEMICLE OR STRUCTURAL SUBSYITEM FR0M
THE LUNAR SURFACE. THE ASSUMPTION IS THAT THE [EPLOVYMENT OF THE LUNAR YATERILAS 7237 FIXTURE WCULD BE PERTORMEID
CONVENIENT WITH THE RECOVERY OF A LUNAR VEHICLE.
CONTACT: JOMN WALLACE PHONZ: 215-383-4222
¢ ORIGINAL PAGE IS

HAS JER (MOU OR OTHER PROGRAM) BEEN AFPROVEDY Y
. WHICH PROGRAM AND APPLICATION DATE? ICDS

T IF AFFROVED, WHEN SIGNED? 1@/@1/87

’ FLIGHTS FLOWN TO DATE:-@- .  IF CURRENTLY WANIFESTED, WHIDH SLIGHT? -3

OF POOR QUALITY




SIOTAIMENT AEQUISEMENTS -
JER/CCDS/SPONSOR: CASE WESTEREN EXPERIMENT: LONG CUSRTION EXPOZURS 0F COMFQZITE MATIRIARLZ FOR ZPACT
STRLCTURE:
EXPERIMENT 4: 2 —
%
EXPERIMENT OBJECTIVES: CETAILED PAYLORG DESCRIPTIDN IS TBD, CURRENTLY THERE EXISTZ A REOUIREMENT TC PESFQMM RIAL TIME MULTTTLE LONG
DURATION COMPOSITE MATERIALS FOR SPACE STRUCTURES, ENVIRONMETAL DEGAECATION XPERINMENTS AhD VZRIFILATIONS. -
§
NUMBER OF LAUNCHES: 2 REQUESTED {57 LAUNCH: @3/01/% TURNAROUND (mcnt>siy (2
CURRENT STATUS CF HARDWARE {cormcept, mockup, protoflight urit, flight unit):s CONCERT ) ?
DIMENSIONS {(cm} X or diameter:—8- Y or length:-@- 18- YOLUYE {ondl:-@- !
MASS (kg, including stowagel; - §
-
REQUESTED CARRIER: SPACEHARB % USREE (Q-10@): (e
OTHER COMPATIBLE CARRIERS: LDEF =
L™
POWER DC (watts? AC {matts)
(N-ORBIT NORMAL: -8~ -2
PERK: 8- -8 .
ASCENT/DESCENT  NORMAL: -0- -2- ESSENTIAL POWER RZBUIRED ly/ni: - R
PEAK; -8 -3 RYOUNT {aatts): -@- :
PRELAUNCH NORMAL: -@~ -@- ESSENTIRL ENEFEY (Rah): -3- _
PEMK: 9 -4 =
TOTA. ENERGY {kwh): -8- -
 THERMAL/FLUID ACCOMMODATIONS , - =
COOLING (watts} FLOWRATE (kg/b=) =
AVIONICS AIR LODP -4 -2~
MPE FLUID LODP -2~ -2 2
CABIN AIR 4 4+ =
VENTING
VACLAM (mbar): -8- FLOW {gmis): & QURNTITY {grams): -&- =
=
COMMAND/CONTROL {externally supplied)
TELEP’ETRY {y/m): Y DATR RECORDINS {y/n): Y EXTERNRL CONTROL {y/n): Y DDWNLINK DATA (y/ni: ¥V UFLINK CONTRCL {y/ri ¥ o
OPERATIONS -
CREW TIME REGUIRED (hrs):-@- NO. OF CREWMEN:-8- MAX TIME/OPERATION (hrs):-@-
COMMENTS {crew): CREW REGUIREMENTS ARE TED.
CONSTRAINTS
LIGHTING {y/n): - WATER DUMPS (y/n): - VERNTER THRUSTERS (y/ni: - CREW MOTION {y/n): - WENTING {y/n}: - :;
POINTING/STABILIZATION »
TRRGETS RECUIRED {y/m): - §-LEVEL REQUIRED:-@- : TOTAL RUNTIME REQUIRED {hws): 2738,
ORBIT PARRMETERS %
H.TITUDE REQUIRED (rwmi): -8~ INCLIMTxON {degrees): -@- ATTITUDE: -e-
REMARKS; RETURN OF LDEF-{ SPACECRAFT AND SUBSEGUENT SCIENTIFIC INVESTIGATION OF THE STSUCTURE AND ZXPERIMENTT, TmAll Sf T=£ =
MECHNISK FOR FINRLIZRTION OF THIS FLIBHT REGUEET, -
CONTACT: JOHN WALLACE PUONE: 216-358-4222 _
HAS JER (MU DR JTHER PROGRAM) BEEN APPROVED? Y ORIGINAL Pacr g =
WHICH PROGRAM °ND APPLICATION DATZ? CCUS OF POOR QuUALITY h

_2‘”2__2’2_ APPROVED, WEN SIGNED? 19/81/37
TSS—  FLIGHTS FLOWN 7C DATE:-8- ,  IF CURSENTLY MANIFESTED, WHICH SLIGHT" -0-
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EXPERINMENT REGUIRZMENTS

JER/CCOS/SPONSOR: CASE WESTEXN EXFERIMENT: EXTENDED LUFATION EPRCE SNVIRDMMENT COMUSITE MATERIALE

EARGIURE (DMl
EXFERIMENT %: 3

EXPERIMENT OBJECTIVES: EXTENDED DURRTICN COMPOSITES SPACE STRUCTURES MATERIALE ZYFOSURE TQ ATCMIC CRYEEN SLUX

NUMBER GF LAUNCHMES: 4 REQUESTED (ST LAUNCH: @3/a1/°2 TURNAROUKD ‘morths': 13
CURRENT STATUS OF HARDWARE {corcept, mockup, protoflight unit, flignt unitl): COWCERT

DIMENSIONS fcm) X or diameter: 51,0002 Y or lergth: 72,2000 1:-0- VOLUYZ lendir 1470,
WASS {kg, including stowagel: 77,0002

REQUESTED CARRIER: GAS (S CU. *T.} % USAGE 3-1dd): (&
OTHER COMPATIBLE CARRIERS: HITCHHIKER-G

POWER OC (watts)  AC fastis)
ON-ORBIT NORWAL:  -0- -2~
FERK: 0 -4+ .
ASCENT/DESCENT  NORWAL: 8- < E3SENTIAL FOMER REGUIRID (y/n): -
PERK: - -2- AMOUNT (mattsi: -@-
PRELAUNCH NORWAL: -0~ -0 EISENTIAL ENERGY (kat): -O-
PERK: -8 -2-

TOTAL ENERGY (kwh)s -8~

THERMAL /FLUID RCCOMMODATIONS
COOLING (watts} FLOWRATE tkg/hr)

AVIONICS AIR LOGP -8~ -8
WPE FLUID LOOP -2 -2-
CABIN AIR -3~ -8-
VENTING
VACULM {abar): -@- FLOW {gm/s): -0 QUANTITY (grams): -@-

COMMAND/CONTROL {exterrally supplied!)
TELEMETRY {y/n): - DATR RECORDING (y/r}: - EXTESNAL CONTROL {y/nl: - EOWNLINK DATR (y/-i3 - URLINK CONTROL [y/m): -

OPERATIONS
CREW TIME REQUIRED (hrs): 4. 0008 NO. OF CREWMEN: { ®AX TIME/CPERATION (h~s)i-@-
COMMENTS (crew): OPEN/CLOSE GRS CAN

CONSTRAINTS
LIGHTING (y/n): - WATER DUMPS (y/n}: - VERNIER THRUSTERS {y/mi: - CAEW MOTION {y/=i: - VENTINE {y/eis -

POINTING/STABILIZATION
TRARGETS REGUIRED (y/n): - §-LEVEL REQUIRED:-8- TOTAL RUNTIME REQUIRED (hrsl: I24.2

ORBIT PARAMETERS
ALTITUDE REQUIRED {rmi)}: -@- INCLINRTION {degrees): -8- ATTITUDE: EAY

REMARKS: THE ANTICIPATED BAY FORWARD FLIGHT ATTITUDES OF THE ASML-1,2,3,4 I3 ESSENTIAL 70 ™2 SCIENTIFID WCOR™ OF THIS EXFERIMINT,
HOWEVER DE-SCOPE OF THE EXPERIMENT TO WRRD VACUUMS EXPOSURE IS FERSIBLE, THIS EXPERIMENT AZQUIRES THE USE OF THE SFCC
MOTORIZED DOOR CANISTER.

ORIGINAL Pear i

CONTACT: JOMN WALLACE PHONE: 215-258-4222
HAS JER (MOL DR OTHER PROGRAM) BEEN AFFROVEL® ¥ OF POOR QUALITY
WHICH PROGRAM AND APSLICATION DATE® CCDS 5533

- IF APPROVED, WHEN SIGMED? 18/01/57
FLIGHTS FLOWN TO DRTE:-8- .  IF CURRENTLY YANIFESTED, WHICH FLIGHTY -0-




PETAREE:

i ZXPETRIMENT SEOUISEMENTS

oy

XPERIVENT: LIMITED [URATION SPACT ENVISONMENT C2MRORITE wATZZIALS

JER/CCDS/SPONSOR: CASE WESTERN

i

SARDZURE,
EXPERIMENT & 4 =
-
EXPERIMENT OBJECTIVES: EVALUATION CF CANDIDATE SPACE STRUCTURE COMPC3ITE YATZRIALS FIR DIESADATION LUE T8 ZXFQSUAT 1O <°RLE
ENVIRONMENTS USING GET-ANRY-SPECIAL MOTCRIZED [OOR CANIZTERE, L
NUMBER OF LAUNCHES: 3 REQUESTED (5T LAUNCH: 83/21/°8 TUBNRROUND fmosthsi: 8
CURRENT STATUS OF HARDWARE (conrcept, mockup, protoflight urit, flight omit)s CONCERT %
DIMENSIONS (em} X or diameter: 51,0089 Y or length: 72,0300 2:-8- VOLUME {ongly 147202, .
¥ASS (kg, including stowage): 63,2008 ?
REGUESTED CARRIER: €RS (S CU. FT.) % USAGE {@-:08): (00
OTHER COMPATIBLE CARRIERS: HITCHHIKER-G =
POWER IC {watts) AC (watts) -
ON~-ORBIT NORMAL: 8- -+ N
PEAK: - -8~ g
AGCENT/DESCENT  NCRMAL: -0- -@- ESSENTIAL FOWER REQUIRED (y/ri: - -
PEAK: -0 -3 RYOUNT (matts): -@-
PRELAUNCH NORMAL: -8 ~8- ESSENTIAL ENERGY [kah): -2- =
PEAK: -8- - =
TOTAL ENERBY (kwh}: -8~
THERWAL/FLUID ACCOMMODATIONS 8 i
COOLING {watts) FLOWRATE lkg/hr) -
AVIONICS AIR LOOP -2 -3
#PE FLUID LOOP < -+ = |
CABIN AIR -8 -3- =5
< L 4
Rt VENTING
VACUUM (mbar): -8~ FLOW {gm/s): -8~ QURNTITY (grems): -@- =
R o . N e ﬁ
S COMMAND/CONTROL {extermally supplied)
: TELEMETRY {y/n}: - DATR RECORDING (y/m): - EXTEANAL CONTROL {y/r): - TDOWNLINK DRTR (p/«ds -  UELINK CONTRQL I~y - _
= OPERATIONS , o . &~
CREW TINE REQUIRED (hrs): 3.2000 N0, OF CREWMEN: 1 MAY TIME/QPERATION (hrs}: 20020
COMMENTS {crew): CLOSE MOTORIZED DOOR OF GRS CAN. =
3 CONSTRAINTS
i LIGHTING {y/n): - WATER DLMPS (y/n): - VERNIER THRUSTERE (y/n): - CREW MQTION {y/m): - YENTING ly/=): - E
POINTING/STRRILIZATION - -
5 TARGETS REGUIRED (y/n}: - G-LEVEL REQUIRED:-@- TOTAL RUNTIME REDUIRED (hrs): 153.0 -
«1 o
< ORBIT PARRMETERS %:
ALTITUDE REQUIRED {rwsi}: -@- INCLINATION (degrees}: -&- ATTITUDE: SN .
REMARKS: 20 MINUTES OR MORE OF DIRECT EXPOSURE TO THE SLN FOLLCWED EY AN OREITER ATTITUDE WHICH WQULD OFFER ThE MAXIMUM WOMNT F = °
ATOMIC OXYSEN FLUX INTO THE CPENED CANISTER FOR THE LONGEST DURRTION FOSSIELE IS REQUIRED. 7HE USE CF +4-G PLATFOAM WOLLD % : E
- INCREASE THE SCIENTIFIC WORTH CF THE EXPERIMENT. ’ ok
i ] ORIGINAL PAGE jg = -
] CONTACT: JOBN WALLACE FHONE: 215-3533~4222 OF POO _
: 45 JEA MO OR TTHER PROGRAM) EEEN APTROVED ¥ R QUALITY -
2524 WICH OR0GRAM AND APPLICATION DATE? CCTS s
" IF AFOROVED, WHEN 3IGMED? 10/01/87 =
i , -}

Lo |



SYFERIMENT REGUIRZMENTS
JEA/CCDS/SFONSOR: CLARKSON EXPERINZNT: NCM-LINZRR CGRTICAL AND TRIDLYEDNE sUURATI CRVETRL EACHT

NLE-L

SIPERIMENT 41

TYPERIMENT OBJECTIVES: A COMMERCIAL JUANTITY OF TBS AND A HIGKLY NON-LINERR CPTICAL MATERIAL Will ES E3CAM FSOM AN RAUICLE ZOLUTIC

AT 4% DEGREEE C.

NU¥BER CF LAUNCHES: 2 RECUESTED ST LPUNCH: 1@/@{/%2 TURNRROUND {morihs): 8
CURRENT STATUS OF HARDWARE [camcept, mockap, protoflight unit, flight writ)s COMIZEY

DIMENSIONS (om} % or dianeter: 51,2000 Y or length: 72,3000 Ii-0- VOLLYE lomd) s 130500,
MASS {kg, ircluding stowage): -0

REQUESTED CARRIER: GAS % USRAGE (-120): (@
OTHER COMPATIBLE CARRIERS: -9-
POKER EC Iwatis) AC {satts)
CN-CRBIT NORMAL: -8~ -~
PEAK: -3~ -9-
ASCENT/CESCENT  NORMAL: -0~ -3~ EGSENTIAL FOWER REQUIRED fy/wiy -
PERK: -2- -8~ AMOUNT {aatis): -0-
PRELAUNCH NORMAL: —2- -8 ESSENTIAL ENEAGY lkak): -O-
PEAK: ' ad -2~

TOTAL ENERGY (kwh}: -3-

THERMAL/FLUID ACCOMMODATIONS
COGOLING [watts) FLOWRATE {kg/hw)

AVIONICS AIR LOGP -0 -~
MPE FLUID LOOP - -2~
CASIN AIR -3 -2
VENTING
VACULM (mbar)}: -@- FLOW {gm/s): -8 GQUANTITY {grams): -8

COMMAND/CONTROL (externally supplied)
TELEMETRY {y/n): - DATA RECORDING (y/n): - EXTERNAL CONTRQL {y/ni; - TOWNLIMK DATR {y/r%s - UPLING DONTROL {p/wiy -

OPERATIONS
CREW TIME REQUIRED (hrs):-8- NO. OF CREWMEN:-0- ¥ax TIME/OPESATION (hrs)i-0-
COMMENTS (crew): -@-

CONGTRAINTS
LIGHTING {y/m): -  WATER DUMPS {y/n): -  VESNIER THRUSTERS (y/wd: -  CRGW MOTION (y/r): - VENTING (y/+): =

POINTING/STABILIZATION .
TARBETS REQUIRED (y/m): - G-LEVEL REQUIRED:-d- TOTAL SUNTIME FEQUIRED (Srgli-0-

CRBIT PARAMETERS
ALTITUDE REQUIRED (ruei): -@- INCLINATION {degrees): -0- ATTITUDE: -2~
REMARKS: NONE

ORIGINAL FAGE iS

CONTACT: WILLIAM WILCOX PHONE: 3iS-263-2426 OF POOR QUALITY
LRS JER (MOU OR OTHER PACGRAM) SEEN AFPAOVED? Y

WHICH PROGRRM AND APPLICATION DATE? CCDS

IF APPROVED, WHEN SIGNED? 93/01/36

FLIGHTS FLOWN TO DATE:-8- .  IF CURRENTLY ANIFESTED, WHITH FLIZsT" -3-

B
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JER/CCTE/SPONE0R: CLARKSON EXPERIMENT: IEOLITZ [AVITRL CROHTH
EXFERIMENT ; 2

EXPERIMENT OBJECTIVES: A NUMESR OF 20ML VIALS OF VARIOUS ZZOLITES WILL BE FARTICIFATED OV GFBIT AT TIATIATURDI RABING FiOY 109
DEGREES C 7O 173 CIGREES L,

NUMBER OF LAUNCHES: 2 REQUESTED 15T LRUNCH: as/el/32 TORMRRQUND fmavttel:r &

CURRENT STATUS OF HARTWARE (concept, mochup, protoflight unit, flight weill: CONCEFT

DIYENSIONS (cm) % or diameter: CZC. 2008 Y or lemgth: 44,2200 2: I0,Q00@  VOLUME fendi: 113508,

MASS (kg, including stowage): -@-
REGUESTED CRRRIER: XIDDECK LDCKER (2) % USAGE /9-:00): !oe
OTHER COMPATIBLE CRRRIERS: -@-
POWER IC (matts) AC {watts)
ON-ORBIT NORMAL: -0- -2-
PEAK: -3 -g-
RSCENT/DESCENT  NORMAL: -9~ -g- ESSENTIAL FOWER RZBUIRED {y/w): -
PERK: -2~ -3~ AYOUNT (watts): -0-
PRELAUNCH NORMAL: -0- -0~ ESSENTIAL ENSREY fkat): -0-
PEAH; -0~ -2-

TOTAL ENERGY (kwh}: -@-

THERMAL/FLUTD ACCCMMODAT IONS
COCLING {watts) FLOWSATE (kg/kr)

AVIONICS AIR LODP -2 -2
¥PE FLUID LOGP -8- S ad
CABIN AIR -8 8-
VENTING
VACUDt (mbar): -@- FLOW {ga/s): -0- QUANTITY (grams): -

COMMPND/CONTROL {externally supplied)
TELEMETRY {y/n): ~ DATA RECCRDING (y/n): - EXTERNAL CONTREL {(y/n}: - LOWNLINK DATR {yfady - UELINK CONTROL (y/nd: -

GPERATIONS

CREW TINE REDUIRED (hrs):-8- NO. OF CREWMEN:-- X TINE/OPERATION (hrs):-d-

COMMENTS lcrew): -9~

CONSTRAINTS

LIGHTING (y/m): - WATER DUMPS (y/m): - VERNIER THRUSTERS (y/n): - CREW MOTION (y/m): - VENTING (y/n); -

POINTING/STABILIZATION

TARGETS REQUIRED {y/m): - B-LEVEL SEQUIRED:-¢- TOTAL AUNTINE 3SOUIRED (hes!:-@-

ORBIT PARAMETERS

ALTITUDE REDUIRED (rwi): -2~ INCLINATION (degrees): -@- ATTITUDE: -@-

REMARKS: NONE
CONTACT: WILLIAM WILCDX FHONE: 315-263-2335 ORIGINAL PAGE I3
HAS JEA {MOU OR OTHER FROGRAM} BEEN AFPROVED? Y OF POOR QUALITY

WHICH PROERAM AND APPLICATION CATE? CCDS
iF APPROVED, WHEN SIGNED? 33/01/88
FLIBHTS FLOWN TO ZATE:-@- ,  [F CURRENTLY YANIFESTED, WHICH FLIGHT? -@-
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EXFIRINENT REQUIREMZNTS

e SER/CCDS/SPONSOR: CLARKEON SXFESIMENT: LIDUID ENCARSULATED “ELT IONE OF INDIUM [LE¥I-1
=7 EXPERI¥ENT 4: 3
L EXPERIMENT OBJECTIVES: THE PROCESS FEASIBILITY OF THE LIQUID SVCARCULATED MELT IONE TEU-MIGUE WILL BZ TASITIEA™SH IN Z5ACE A7
RELATIVELY LOW MELT TENMFERATURES (iZ@ CDEERSSS Lo,
oo NUMBER OF LAUNCHES: 2 REQUESTED 1ST LAUNCH: 03/01/532 TURNARCUNE (momtrsl: 8
V‘; CURRENT STATUS OF HARDWARE (corcept, mockup, pratoflight umit, flight anib)s SLIGHT UNIT
DIMENSIONS (cw} X or diameter: 52,2000 Y or lemgihi 25,0000 I: 45,0008  VOLUME ‘omd): CTRQO.Q
— ¥ASS (kg, including stowage): -@-
REQUESTED CRRRIER: MIDDECK LOCKER % USRGE (2-108): 3@
OTHER COMPATIBLE CARRIERS: -8-
1
2 POWER OC {watis) AC {watts)
: EN-ORBIT NORWAL: -0 -3~
PEAK: 0~ -@-
ASCENT/DESCENT  NORMAL: -6~ ESSENTIAL POWER REQUIRED {y/n): -
PEAK:  -8- - AMOUNT {watts): -2-
PRELAUNCH NORMAL: -0~ -3 ESSENTIAL ENEFGY [kah): -2-
PERK: -8 -2-

TOTAL ENERGY (kwh): -8-

THERMAL/FLUID ACCOMMODATIONS
COOLING (watts) FLOWRRTZ (kg/hr)

AVIONICS AIR LOOP -%- -
¥PE FLUID LODP -8~ -&-
CABIN AIR -¢- -8~
VENTING
VACULM (mbar): @& FLOW (gm/s): -8- QUANTITY (grams): -@-

COMMIND/CONTRCL {exterrally supplied!
TELEMETRY {y/n): - DATA RECORDING {y/n): - EXTESNAL CONTROL (y/ni: - LOWMLINK DATR !y/nd: - LUPLINK CONTPGL ty/»)s -

OPERATIONS

A CREW TIME REQUINED (hrs):-0- N0, OF CREWWEN:-3- WA TIME/DRERATION () i-0-

5 COMMENTS (crew): -@-

CONSTRAINTS

- LIGHTING (y/n}: =  WATER DUMPS (y/m): -  VERNIER THRUSTERS {y/md: -  CREW MOTION (y/ab: -  VENTING Iy/o): -
s
T A POINTING/STABILIZATION
. TRRBETS PEQUIRED (y/n): - B-LEVEL REDUIRED:-3- TOTAL SUNTIME SEQUIZED (s} :-@-

= ORBIT PARAMETERS

i ALTITUDE REQUIRED (mmi): - INCLINATION (degrees): -O- ATTITUDE: -0-

_;1 REMARKS: NONE
o CONTACT: WILLIAM WILCOX PHONE: 315-263-2336 gR[G'NAL PACE IS

- HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED® Y F POOR QUALITY
= WHICH PROGRAM AND APPLICATION DATE? CCD3

IF PPROVED, WHEN SIGNED? 09/01/36

FLIGHTS FLOWN 7O DATE:~@- ,  IF CURRENTLY MANIFESTED, WHICH FLIGHT? -3-




wirkl, oo

EAFERIVINT FzSUiR2MENTS

JER/CCDS/5FCNGCR: CLARXSON EYPIIIVMENT: CHEMITAL VRECR TWNIRORT CF CADMILM TILLRILE VI
CIPERIMENT 41 4 =
EXPERTMENT OBJECTIVES: THE EZHAVIOR OF VAPDR TRRNSFORT IN SPACE ALDME WITN THE QUALITY (7 THE RESLLTING CITE CRVSTAL wil. &S -
INVESTIGATED. _ —
¢ -
NUMBER OF LAUNCHES: 2 REQUESTED (ST LAUNCH: 23/91/52 TURNRROUND mordns): 3 -
-
CURRENT STATUS OF YARDWARE {corcept, mockup, protoflight unmit, flight unit)s FROTOFLIGHT
BIMENSICNS fcm) X or diameler:-@- Y or lengthi-2- I:-¢- VOLLYE {om3l i-@- =
WSS (kg, ircluding stowage): @8- =
SEJUESTED CARRIER: AR X USREE (@-10@): :00 =
OTHER COMPATIBLE CARRIERS: -@- -
PCWER IC (watts) AL {matis) _
ON-CRBIT NCRMAL: -@- -2- . =
PERK: 0~ _ -2 pre s L
ASCENT/DESCENT ~ NORMAL: -@- -2~ SIINTIAL POWER AZUIRED {y/7i: -
PEAK: 0~ -3 AMOUNT (aattss: -2- —
PRELAUNCH NORMAL:  -@- -0- ESSENTIAL ENZREY [kwh}: -2- 1
PEAK: -0~ -0-
TOTAL ENERGY (kwh): -@- N
THERWAL/FLUTD ACCOMMODATIONS ‘ o
COOLING (watts) FLOMRATE Ikg/b)
AVIONICS AIR LOOP -2 -2- -
WPE FLUID LOOP -2 -0~ =
CABIN AIR - -3 -
VENTING ‘ g
VACUUM (mbar): —@- FLOW {gu/s}: @ QUANTITY {grams): -@- -
COMMEND/CONTROL {externally supplied) —
TELEMETRY {y/n}: - DATA RECORDING (y/n): -  EXTEAMAL CONTROL Iy/mi: - COWNLING DATA {y/sbs - LFLING ZONTSOL {4/ - g
OPERATIONS .
CREW TIME REQUIRED (hrs):-@- ND. OF CREWMEN:-@- MY TIME/OFETATION {Ses)i-@- =]
COMMENTS (crew): -9- -
CONSTRAINTS _
LIGHTING {y/m: - WATER DUMPS fy/m): - VERNIER THRUSTERS {y/nis - C3EW XTION fy/ali = VENTING fy/nit - =
POINTING/STABILIZATION
TARBETS REDUIRED (y/m): - G-LEVEL REQUIRED:-3- TOTRL FUNTINE BEQUIRED (Swe)i-d- —
f
ORBIT PARAMETERS
ALTITUDE RERUIRED (rwi): -B- INCLINATION (degrees): -9- ATTITUDE: -@-
REMARKS: NONE -
ORIGINAL PAGE IS
CONTACT: WILLIAM WILCOX PHONE: 3!5-233-2235 OF POOR QUALITY —
HAS JEA (MOU OR OTHER PROGRAM) BEEW SPPROVED? Y ‘;
WHICH PROGRAM AND APPLICATION DATE? CCDS
IF APPROVED, WHEN SIGNED? 99/01/65
FLIGHTS FLOWN 7O DATE:-- .  IF CLRRENTLY YANIFESTEL, WHIC: FLIGNT? -2- B}
-
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JEA/CCDS/SPONSOR: CLARKSCN EXPERIMENT:

DIRECTIOvAL ZOLD

EXPERIMENT 42

cmrpRTTEG FT mARWTM TRl ODYRE mape
DI=ICATION 7 C80wIM TZLLLRIDE Clapy

- e VW

EXPERIMENT OBJECTIVES: A COMMERCIAL QUANTITY CF CADMILM TELLURIDE WILL EE GRCWN IN SPRTZ 1N R TWO IONE L7 FURNACT AT 10CQ L3GRESS

C.

NUMBER OF LRUNCHES: | REQUESTED ST LAUNCH: 02/01/33

CURRENT STATUS GF HARDWARE (concept, mockup, protoflipht umit, flight unitls CONCTFT

-~

DIMENEIONS {cm) 1 or diameteri-8-
MASS (kg, including stowage): -8-

Y or lergih:-2-

RFEQUESTED CARRIER: GRS
OTHER COMPATIBLE CARRIERS: MSL

% USRGE 10-100): 120

TUFNRROUND {metbs) e {2

VOLLME {ondi-d-

ESSENTIAL PCHER REQUIFED {y/»iy -

FOWER IC {matts) AC (natts)
ON-ORBIT NORMAL: -8- -3-
PERY; -3 -8~
ASCENT/DESCENT  NORMAL: -@- -3~
PERK: ' -&- AMOUNT {watis): -0~
PRELRUNCH NORMAL: -Q- -3~ ESIENTIAL ENEREY knh': -3~
PERH: -9~ -0-

TOTAL ENERGY (kwh): -@-

THERMAL /FLUID ACCCMMODATIONS

COOLING (watts} FLOWRATE lhg/br)

AVIONICS AIR LCOP - -
¥PE FLUID LOGP - -
CABIN AIR - -+

VENTING

VACUUM (mbar): -8 FLOW {gm/s}: -8~ QUANTITY (grams}: -0-
COMMAND/CONTROL (externally supplied)

TELEMETRY (y/n}: - DATA RECCRDING {y/rd: -  EXTERNAL CONTROL (y/a): - [CURLIWK
OPERATIONS
CREW TIME REQUIRED (hrs):-@-

COMMENTS (crew): -&~

NO. OF CREWMEN:-@-

CONSTRAINTS

LIGHTING (y/n): - WATER DUMPS {y/m): - VERNIER THRUSTERS (y/n): -
POINTING/STRBILIZATION
TRARGETS REQUIRED (y/ni: - G-LEVEL REQUIRED:-@-
ORBIT PARAMETERS

ALTITUDE REQUIRED (rmi): -@- INCLINATION {degrees): -8~ RTTITUDE: -¢-

REMARKS: NONE

CONTACT: WILLIAM WILCDX PNONE: SiT-263-233B
HAS JEA (MOU OR OTHER FROCGRAM) SEEN APPROVET? VY

WHICH PROGRAM AND APPLICATION DATE? CCIS

IF APPROVED, WHEN SIGNED? 2/81/36

FLIGHTS FLOWN 70 DRTE:-@~ .

CRZW MOTION [y/nis -

IATR (yf=is - LUPLINK CONTROL fy/f=iy -

PAX TIME/CRERATION (hreli-d-

YINTING {y/ry -

ORIGINAL pace ;
Al (5
OF POOR QuALITY

IF CURRENTLY ANIFESTED, WHICH FLIGRT? -0- —aRAR
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TYSTIYIVT JTNITICVTYTT

ZYRERIVENT RETUIADMINTE
mANT . REAR - - (e, SRR ARTmA mysmemye e s yyime e ey =
TEA/CCDS/SRONSDT: FONY STATE EYPEIINEN", TIVITOLOSIOAL SVITENS T{TITTYIVS 11D —
i

EXFERIMENT #: {

EYPERIMENT OBJECTIVES: THE PURPCSE OF THE FRYSICLOGIZAL SYETIME EXPSRIMENT 15 TG ZURYINE THE ZRFEILT3 L5 ~CRMONT T-ERATY O THRNEZt

IN CROANIC SYSTEMS KNDWN T3 CCCUR DURING ZPACEZFLIENT.

i

‘W‘
I

NUMBER OF LALNCHES: S RSGUESTED 157 LAUNCH: 23/81/% TURNARCUNG monitsi: S

CURRENT STATUS OF HARTWARE {corcept, mockup, protoflight unit, flight unill: CONCERT

DJIMENSIONS (cu) X or diaseter: 52,2000 Y or lengbh: 44,0030 0 20,0020 WOLUME ({malrs 154009,

YASS (kg, ircluding sicmagel:  27.000Q

RESUESTED CARRIER: MIDOECK LOCKERS {2 % USREE (2-12@y: 122 : %

OTHER COMPATIBLE CRRRIERS: -@-

POMER ) IC (watis) FC {natts) =
ON-QREIT NCRMAL.: 36. 02 -0~ -

PERK; 47, 000R -3~

ACCENT/DESCENT  NCRMAL: 36. 2020 -2- ESSENTIAL PORZR AZQUIADD 1y/70: ¥
PEAK: 47,20 -0- AYONT faatis): -@-

PRELAUNCH NORMAL : 35,6280 -2- ESSENTIRL 22EREY [kahl: -0-
PERK: 47. 0008 -3-

TOTAL ENERGY (kwh): -2~

wil

6

THERMAL/FLUID ACCOMMODATIONS
COOLING (watts) FLOHRRTE {kg/tr
AVIDNICS AIR LOCP -&- -8-
¥PE FLUID LOOP -3~ -2~
CABIN AIR -0 -3

1)

VENTING ] -
VACULA {mbar): 8- FLOW {3n/s): -B- DURNTITY {grams): -0-

COMMAND/CONTROL (extermally supplied)
TELEMETRY (y/n): - DATA RECURDING (y/n): -  EXTERNAL CONTROL {y/ri: - LOWNLING DATA {y/nds - LSLINK CONTEOL (/w0 -

i

1
)

CPERATIONS

CREW TI/E REQUIRED (hrs):d- N, OF CREWMEN:-D- YAY TINE/CRERATIEN (Sns):-2- =
COMMENTS {crew): -3 '

CONSTRAINTS | =
LIGHTING (y/mds -  WATER DLWPS ly/n}: -  VEONIER THRUSTERS (y/md: -  CSZW YOTIDN {y/23: - VENTING Iy/+)s - -
POINTING/STRBILIZATION =5
TARGETS REGUIRED (y/ni: - G-LEVEL REDUIRED:-0- TOTAL FUNTINE REOLIRED [hes): 333.3 -
CRBIT PRARAMETERG , ~
ALTITLDE REQUIRED (rwi): -0~ INCLINATION {degrees): -0- ATTITUDE: -0 i3

REMARUS: THE PSE WILL UTILIZE 2 ANIMAL ENCLOSURE MOTWLES (AEM, ZACH WOUSING 3 RATS, THE REZULTS F 7hIS ZRPERIMINT A DIFEITLY
APPLICABLE TO DISERSES CON SARTH, CAUSED BY ORMONE DEFECTS, WHITH AFFELT EYSTEME SUDH A3 MUZILI, EZOND AND IMMUNE DVITe¥s
LATE LOADING AND EARLY ACTERE IS REGUIRED. '

o

CONTACT: WESLEY MYNER  PMONE: 814-835-5ia2

05 JEA (MOU CR CTHER PRCSRAMI BEEN AFFROVEDY Y ORIGIIAL PAGE 15 =
WHICH PROGRAM AND APPLICATION DATE? CCDS OF PO ' -
Soag"  F APORIVED, WHEN SIS y/euT - POOR QUALITY "

FLIGHTS FLOWN 70 SATE:-8- . [F CURRENTLY ANIFESTED, WHICH FLIGHT? -3




SYRTTMTNT TR IO
SARSRIMENT STLUTENINTE

JER/CCDS/3FINECR: FINN ETRATE

SymEmTMEu=, TRLT 24 e T
SITZRIMENT: EONZ 31 ANT 42

SXFERIMENT B2 2

EXFSRIMENT TBJECTIVES: GROWTH HORMENE AND OBTECRIRCEIS

wd

NUMEER OF LAUNTHEE: 2 REJUESTED {87 LAUNCH: L1/91/3]

CURRENT STATL3 OF HARDWARE !locrcept, mockup, protoflight unity flignt unadbls FLIGAT WNIT

DIMENGIONS lom) 1 or Jismeter: 52.0000 Y oor I 5.
ia

¥ASS kg, including stomaged: 15,2003

length: 44,2000

% USRGZ (2-1%@: .22

REQUESTED CARRIER: MIDDECK LOCHER (i}
DTHER COMPATIBLE CARRIERS: -8-
IC {watls) R iwatis)
NORMAL : 2o, 80t :f!-
. FEAK: -o- i

ASCENT/DESCENT  NORMAL: 32
FERK:
NORMAL :
PERK:
TOTAL ENERGY lkwh}: -@-

FCLER
ON-CRBIT

g s 3 -
ATOURT lmattsl: 2-

EZZENTIAL ENERGY

_a-
20,0020
-2-

PRELAUNCH

THERVAL/FLUID ACCOMMOCATIONS

CIOLINE {watts)
-a-

2+

-@-

AVIINICS AIR LOCP
"PE FLUID LOOP
CABIN AIR

VENTING

VACLLY {mbar): -& FLOW {gm/s): -8~ QURNTITY (3ramsi: --

CCMYAND/CONTROL {extermally supplied)
TELEMETRY ly/m: - CATR RECCREING {y/ni: -

i v
oML ZRTR Uy

EXTIRNRL CONTROL (/=) -
CPERATICONS

CREW TIME REGUIRED (hrs! Haec o
COMMENTS {crew): -8-

NO. OF CREWEN:-8-

CONSTRRINTS
LIGHTING {y/n): - WATER DUMPS (y/nl: - VESNGER THRUSTERS (y/ni: -
FCINTING/STRBILIZATION
TRREZTS SEMIRT {yfnd: - G-LE/EL REQUIRED:-@-
ORBIT FARAMETERS

ALTITUDE REQUIRED {rmi}: -B- INCLINATION {degrees): -~ ATTIUUIE: -9

TAIZ ZAPERIMENT WILL UTILIIZ

REVARS: LATE PAYLZAD INSTALLATION AND EPRLY ACCESS IS DESIREL.
CONTRCT: WESLEY HYMER PHCNE: 314-385-9l32

SRS TR UMDY OR OTWER PROGRRMY BEDN APPRIVEL? ¥

WHICH PRCGRAM AND APRLICATICN DATE™ CLIS

IF AFPRCVED, WHEN SIGNED?Y (B/21/57

FLIZHTS FLOWN T3 DRTE:-3- ., IF CURRENTLY MANIFEETED, WHITH FLIEE? -0-

LT tabeln e
RMERDUN

O irgm T
[ RS ey ST

2. 0aRa - SEINTIRL FOWER REQUIREL

CREd MQTION iy/nis -

p Mg AREANSA
TOTRL SUNTOAE RZDUIRED (A

- : P =
raawdiet x <
U faaedrelr 2

STANL S

{gfreic ¥

{kah) s =3~

YRX TIME/CPERATION {hwsii-2-

T
- UrLINK TONTESL 578 Hid
N 7o fot
VENTING {y/=i: -
L wme
sl J3.Q
A1 ARTWAL TLA ATlme ymmin e s ymat
N OANIVEL IRCLIZURZ MITULT A,

ORIGINAL PAGE I8
OF POOR QUALITY




D s T R S I ¥ e T R T Gt SR ST L TS TR 1

AR IE
R PR ol
- - . -
EXPERIMENT SEEUIREMERTS
SEA/CIDS/SPONECR: PEN STRTE ZIFSAINENT GRRNLLES
-

SAPTRIMINT i k

ZXPERIMENT CRJECTIVES: CONTINUCUS FLOW ELECTRCFHORESIS SYSTEM TO SZFARATE PITUITARY GUAND TANULIZ,

i

NUMBER OF LAUNCHES: 2 REGUESTED {57 LAUNCH: 23/R1/51 SRARCOE ettty 2 =
-
CURRENT STATUS OF HRRDWARE (cowcept, mockup, proteflight unit, Flight writ):s FLIGNT UNIT
DIMENSIONS fzm) X or diameter:-2- Y or lergthi-@- 71-2- VOLLMT {andli-3- =
MASS {kg, ircludirg stowage):  277.200 u i
‘ e |
RECUESTED CRRRIER: CFES !GALLEY REFLACE X USABE =133 i@ = |
OTHER CCMPATIBLE CARRIEAS: SPACELAR s |

POWER LT iwatts) AL (watts)
ON-ORBIT NORMAL : 360, 309 -3-
PERK: -2- -
ASCENT/DESCENT  NORMAL: -~ -2~ ESCENTIAL POWER FEQUIRZD (y/»i: -
PEAK: -~ -2- OUNT [wabtcls -2- \

PRELAUNCH NCRWAL: -0~ -2~ ESSENTIAL ENERGY (kwh}: -2- =

) FERK: &~ -3- -G

TOTAL ENERGY (kwh: -0- -
THERMAL/FLUID ACCOMMODATIONS -

COOLING (watts: FLOWRATE (ag/hr
AVICNICS AIR LOOP 8- -3 &
_ ¥PE FLUID LOOP -2 -2- -
CABIN AIR - -3

VENTING —
VACCUM (mbar}: -B- FLOH (gm/s): - WANTITY (grams): -3- -

COMAND/CONTAOL {externally supplied] )
TELEMETRY ly/s): - DATR SECORDING (y/n): -  EXTERNAL CONTROL {y/#): - [CWNLINA 2ATA tylvdr - UDPLINK DONTRZL ly/=o -

£

JPERATIONS
CREW TIME REQUIRED <hrsi: 6. 0000 NO. OF CREWMEN: | CMAX TIME/CPERATICN ihrsis 20000
COYYENTS (crew)s RUN CFES A TOTAL OF 3 RLNS, ERCH SUN WILL LAST AFPROXIYATELY ! IAY,

1

i

CONSTRAINTS
LIGHTING {y/n}: - WATER DIMPS fy/m): - VERNIER THRUSTERS ly/n): - C7E4 MOTION (y/=):

1
;f;
i

)
i

POINTING/STARILIZATION
TRRGETS REQUIRED f{y/n}: - G-LEVEL REQUIRED:-@- TOTAL SUNTIYE SEDUISED (hesi: 35,00

-
SRBIT PARAMETERS
ALTITUDE REDUIRED (rwi): -8- INCLINATION {degrees): -@- ATTITICE: -0~
REMARKS: LATE LOADING OF SAWPLES PRITR 70 LAUNCY {5 HRS,} AMD ZRALY RETAISVAL 13 9ENUTAED. -
CONTACT: WESLIY HYYER PHONE: 314-335-5122 —
HAS JEA (MOU R OTHER CROGRAM) BEEN APPROVEDY Y ORiG'NA =
N =]
WHICH PROGRAM AND APPLICATION DATE? £CES OF POORL PAGE IS
IT AFPROVED, WHEN SIGNEDY 19/21/57 QUALITY -
FLIGHTS FLOWN 7D DRTE:-3- . IF CURRENTLY WANIFESTED, WHICH TLIZNTY -3- _
wr

Kl




|

i

!

- - . B P O i PR UL LR . DR
[ PN M NP R Pos-o e RAPAE R T . 1 e

—rmoE Ty Amm T g
TIRTRIMENT RE|OUIIIMENTE

. N M I, VAU T\TIAZ YT R~ ey EANE Ry S temgmeme yeus s S e e
~ER/CIDE/EPINSCR: PENN EZTRTE ZEFERINMENT NON-IWURZTVE DUAC FHCTON BONT DENZITOVETZR MINIRTLURIIATION
Y

DFERENT 81 3 ORIGINAL pagr 1o

OF POOR QuaLITYy

EXPERIMENT DBJZCTIVES: INGTRUMENT TO ¥ERSURE EONE MINERRL DENEITY.

NUMBER OF LAUNCHES: 2 REQUESTED 15T LALMCH: 03/21/8 TURIROLAD fmectiel: 13
CURRENT STATLS OF MARCWARE {corcept, mockup, protoflight umid, flight ueill: CONCTTT

DI¥ENSIONS (cm) ¥ or dianeter:-8- Y 3r lergth:-@- -0~
¥ASS {kg, ircluding stowagel: 51,3200

REQUESTED CARRIER: ZPRCEMAB £ USAES [2-13211-3-
OTHER COCMPATIBLE CARRIERS: -8-

POWER I lnatts) AL {aatts:

ON-DRBIT NORMAL:  ER.080  4-
PEAG -3- -

RECINT/LESCENT  NORMAL: -0 't IIZENTIAL CWI® RIQUIRED fyioty -
PERK: - - RYOONT fnetts): -O-

PRELRUNCH NORMAL:  -9- -2- ESSENTIAL ZNERGY {kahi: -2~
PERK: - -g-

TOTRL ENERGY {ksh}: -@-

THERMAL/FLUID ACCOMMCDATIONS
COOLING (watis} FLOWSATE {xg/hn)
AVIONITS AIR LOCP -8- &
¥PE FLUID LOCP -8- -3
CABIN AIR -2~ -2

VENTING
VACULM lubar}: -@- FLCH igu/fs): -@- JUANTITY {gramsi: -~

COMMAND/CONTROL lextermally supplied)
TELDMETRY {y/n): - DATA RECORDING {y/n}s - EXTERNAL CONTROL {y/r)s - COWNLING DRTA {y/nds - SPLINK DONTROL (/o0 -

DPERATICNS
CREW TIME REQUIRED (hes): 3,5200 NO. OF CREWMEN: YRY TIMESCPERATION {hegis I
COYMENTS f{crew): 23 MINUTES EVERY THIRD LAY,

CONSTRRINTS
LIBHTING {y/n}: - WATER DUMFS ly/m): - VEANIER THRUSTERS {y/ni: - CREW MOTION fyfvmis - WENTINE i -

PCINTING/STABILIZATID
TRRBETS REQUIRED (y/m): - G-LEVEL REQUIRED:-3- TOTAL RUNTIME REQUIRED (hrel: 2240

ORBIT PARRMETERS
ALTITUDE REBUIRED ({rmil: -0- INCLINATION (degrees: -3~ RTTITLTE: -8~

REMARKS: -9~

CONTACT: WESLEY HYMER PHENE: 3l4-538-5i%2
HRS JEA (MOU CR CTHER PROGRAM) EEEN APFRCVEDY Y

WHICH PROGARM AND RPPLICATION [ATE? CLDS

{F APFAOVED, WHEN SIGNED? 19/81/27

TLIGHTS FLOWN TO DRTE:-@- . IF CURRENTLY MANITI3TID, WMICH SLIEHTY -)- 2243




Rl LA s il e o N RIS N = el Foli
AT N ST
B B AR
ARSI T [T e e = -
SAFTRLTENT TEaUiaa Ih 3
JER/CCDS/SFONGCR: FENN STATE EXPERIMENT: DRLZ TELIVERY =
-
EXFERIMENT 4: 3
ZXPERIMENT CRJECTIVES: ESTACCEN AND JSTEDRORGSIS @
NU¥BER OF LAUNCHMES: 2 REQUESTED 137 LAUNCH: 23/01/50 TURNAROUND Inertisly LI —
L
CURRENT STRTUS OF HARDWARE (concept, wockup, protoflight oait, Flight .eill: CONCTFT
DIMENSIONS (om) ¥ or diameter: Z2.2000 Y or length: 44,0000 I 2523 ACLOE fond: TTANRD %

¥ASS (kg, including stcwages: 18,2002

REQUESTED CARRIZR: MIDDECK LICKER (D % USRGE 18-102): 1@
OTHER COMPATIELE CARAICRS: -0~

;WHI

POWER ¢ {natts) AC i{matts)

N-CRBIT NORMAL ; 28, 223 -Q-
PEAK: -@- -9-

ASCENT/DESCENT  NORMAL: 20, adee -2~ ESSENTIAL PCWZR REGUIRED fy/nis 7
PERAX: -8 -0~ RYCUNT {aattsi: -9-

PRELAUNCH NORMAL: 22, 03¢0 -2~ ESSENTIAL ENEREY ihahl: -0-
PERK: -3~ -@-

TOTAL ENERGY {kwh): -8~

e s

T

'Hs

\‘ Il“\
€K
|

THERMAL/SLUID ACCOMMODATIC
COOLING {watts) FLOWRATE (kg/hv)
AVIONICS AIR LOOP - -
SPE FLUID LOOP - -2
CABIN AIR - -+ |

I

VENTING : :
VACUM ‘mtar): -@- FLOW fga/s): @ RIANTITY !grans); -@-

Qi

COMMAND/CONTRCL extermally supplied)
TELEMETRY (y/nd: - DATA RECORDING !y/mi: -  EXTERNAL CONTRCL Iy/ni: - DOWNLINK DATR ly/ni: - LFLINY CONTSL blay -

L[]

OPERRTIONS
CREW TIME REQUIRED (hrs) -0~ N0, OF CREWMEN: a ¥AY TIYE/QOPESATION lhrc)i-d-
COMMENTS (crew): -8~

Qi

CONSTRAINTS
LIBHTING {y/nl: - WATER DUMPS ly/n): - VERNIER THSUSTERS (y/n}s - CREW MOTION {y/o: - VENTDNG {70 =

&l

TOINTING/STARILIZATION
TARGETS REDUIRED {y/r): - B-LEVEL REGUIRED:-0- TOTRL TUNTIYE FTOUIFED {tesi: 335.3

oG

CRBIT PARAMETERS ' - = i
ALTITUDE REQUIRED frai): -8- INCLINATION {degrees): -8- ATTITUDE: -@-

[l el

REMARKE: THIS EXPERIMENT REQUIRES THE USE OF A ANIMAL ENCLOSURE MODULZ. LATT INSTALLATION FPICR 70 LAUNCH WD ZAZLY 527810 2

REQUIRED.
= f
CONTACT: WESLEY 4YNER PHONS: 314-385-5:52 =
HAS JEA (MOU CR OTHER PROSRAM) BEZN APPROVED? Y -
WHICH PROGRAM AND APPLICATION ATE? CCDS ORIGINAL paGE IS =
IF APDROVED, WHEN ZIGNED? 3/01/37 OF POOR QUALITY =
FLIBHTE LOWN 70 SATE;-- . IF CURRENTLY “ANISESTED, WHIZN FLIGHTY -0- -

T2234

| [T
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e e e e e BN A Ak emn e S e A e L i et iR B e e . - -
ae e
az/220Es
SYNERTNINT RITUTREVINTI
XAERIMINT RETUIRENMENTS
rop /ARG T eamen. TmyRs Aiw e e —prm .
JTR/CCOS/ZFINETR: TZXRE RN SYPERIMENT, MITRD ERT TTRD TOALLATIIX
PTRTYCUT 1 T
ZAPZRINENT B b
IYFERTYENT OBJRCT R \Y SEYIRAL CHARGED A o 1030 EIAT GTISE, THE CRIJIOTIVE T3 T IITTIMINT ITEINT AT iny
SXFERIMENT TCTIVES: COYRINATION CF SEVEZRAL THARGED AND UNCHRREED ®ICRD FZAT PIFES, 758 DRJICTIVE 15 77 I270RMIND C°RZD7 05 LD
it 4 miE mRCTATA MR —LAme it .
CIAVITY TN ‘.‘F TPERATION OF FHASET CHARNGE HZRT TARRIFTR 1N WRLL TAFILLASY ZHARZLL.

NUMBER OF LAUNCHES: H REQUESTED 187 LAUNCH: Qi/3l/% TORNRSOUONG lagebisiy 2
CURRENT STATUS OF HARCWRRE {corcept, meohup, preioflight umit, flight oaitl TONCERT

DIMENSIONS {omd X or diamelar: 51,0000 Y or lergth: 72,2300 I:i-2- VELLME fomdli LaT300
MASS (kg, inciuding stowage): 11,0802

L. i % LSABE {0-120): i@

REGUESTED CARRIER: GAS (S
IZRE: -0

CTHER LT PG”ELE CARR

POER I imatts RC imatis)

ON-CRBIT NCRMAL : <. dacee -9
FERK: - &

ASCENT/DECSCENT  NORMAL: -- -2~ ESSENTIAL POMER RSCUIRED ';/o: -
PERK:  -@- -B- RICUNT {sabtsis -@8-

FRELAUNCH NCRMAL: -8 - EBSENTIAL ZHERCY lkernly -O-
PERK: &= -3

TOTAL ENERGY (kwh): -@-

THERMAL/FLUID ARCCOMMOCATIONS
ECOLING {aatts! FLEWRATE (kg/hrl
"VIQNICS AIR LOOF -2 -2
£ FLUID LGP -3 ~3-
CQBIN AIR -g8- -2-

VENTING
VRCULM {mbar): @~ FLOW {ga/s): -@- JUANTITY (grams): -2-

COMMAND/CONTROL (extermally supplied)

TELEMETRY (y/n): - DATA RECORDING ly/mi: -  SXTEANAL CONTRCL {y/=): - DOWNUINM IATA {p/ris - LPLIWK SONTEIL {y/odi -

CPERATICNS
CREW TIME REQUIRED (hrs):-Q- NC. OF CREWMEN:-8- YAY TIME/ZPESRTION {hre -2~
COMMENTS {orew): -&

CONSTAAINTS

LIGHTING (y/m): - WATER IUMPS {y/nd: - VZANIER THRUSTERS (y/+): - CRIW XOTION {p/-3s - VINTINE ly/ely -

POINTING/STRBILIZATION
TARGETS REQUIRED {y/=: - G-LEVEL REQUIAED:-3- TOTAL RUNTIMZ REQUIRED Srsii-d-

CRBIT PARAMETERS
ALTITUDE REDUIRED {rmi}: -O0- INCLINATION (degrees): -8- ATTITUDE: -8

REMARKS: -0~
ORIGINAL PAGE iS

CONTACT: ALTCN PATTEN PEONE: 433-343-Tho! OF
“AS JEA [¥OU OR OTMER PROGRAY: BEEN APPROVED? ¥ POOR QUALITY

WHICH TRCERAM AND APPLICATICN JATZY (LIS

[F APPROVED, WAEN SIGNED? 18/8i/57
FLIHTS FLOWN TC DATE:-8- . 17 CURRENTLY YANIFESTED, WHITH FLIGHTY -3




I8 e e I, . T
N A s R S SR NP R A, S £

ERRESE IR S LT RS WO RV I S AN S S S U SN . SIS L B DS DRI DU PPN S,

mIopTIT

-y
PR S i

N
SAFEAIMENT RERUIREMENTS
<EA/CCD5/57CNSOR: TEXRS AlM EYFERIMENT: MICROWRVE TTWER TRANIYIZZION LIATNET™INTION/ THRED .
-
EXPERIMENT 4: 2
EXFERIYENT DBJZCTIVES: MICRTWAVE TRANEMITTER, ANTENNA, RECTINNR, CONTRQL “MCOTIRE AND CLECTRONICE LSED FOR IN~CZACE IIVONITZATION OF ;
oy mme -y -
POWER TRANSMISSION AT 2,45 GHI.
NUMBER OF LAUNCHES: { REQUESTED 187 LAUNCH: 03/@:1/32 TSRNASCUND Ingednit:-2- -
URRENT STATUS OF HARDWARE ‘noncept, mockup, protoflight unit, flight oeiti: CONISET _
: . - S |
DIMENSIONS {cm) X or diamete:-0- Y o largthi-d- MR VELME ondli-d-
PRSS kg, ircluding stowage): 237,000
REGUESTED CARRIER: HITCHRIXER-M % LBRGE 21201 lme -

OTHER COMPATIBLE CARRIERS: -9-

POWER IC laatts} RC lmatts}
CN-ORBIT NORMAL 1302.¢2 -g-

PEAK: -g-

RSCENT/DESCENT  NORMAL: -2~

w

Wil

ESSENTIAL ROMER RECUIRED {y/=iy -

bbb

=
PERK: 8- RMIUNT (aatls): -0- -

PRELAUNCH NORMAL: -@- ESSENTIAL ENERCY [kah): -2-
: PER: -8 -2- -
TOTRL ENERGY (kwh): -8 —
L

THERMAL/FLUID ACCCMMODRTIONS
COOLING (watts) FLUWRATE [kg/hr)
AVIONICS RIR LOGF -2- -3~ )
#PE FLUID LOCP -8~ -8-
CABIN AIR -8- -3

wa

il

VENTING
VACOM (abar): -8~ FLOW (gm/s); -2~ GUANTITY {grams): -@-

COMMAND/CONTROL lexterrally supplied) s
TELEETRY {y/n): -~ DATR RECORDING {y/r: - EXTEANAL CONTRCL {yfal: - TOWNLINK DATR (p/eds - SUTNE DONTROL Ip/my -

OPETATIONS o3
CREW TI¥E REQUIRED (hrs):-@- ) NQ. OF CREWMEN:-@- YAX TIME/CREIATION (tws)-0- -
COMMENTS lcrew): -0-

CONSTRAINTS o =
LIGHTING (y/n): - WATER DUWPS (y/n): - VESNIER THRUSTESRS (y/rd: - 954 MOTIIN fy/ebs - SENTING Iy/ms = -
POINTING/STRBILIZATION s
TARGETS REDUIRED (y/n}: - 5-{EVEL REDUIRED:-@- TOTAL TUNTIME BECUIRTD [orsl: 43,00 -
CRBIT PARAMETERS o
ALTITUDE SEDUIRED fnmi): - INCLINGTION (degrees): -B- ATTITULS: -0- =

-

REYARKS: -@-

CONTACT: ALTON PATTON PHONE: 423-345-744 ORIGINAL PAGE 1S
HAS JEA {(MOU CR CTHER PRCGRAY) BEEN APPIOVED? Y OF POOR QUALITY
WHICH PROGRAM AND APPLICATION LATE? CCIS

IF APPROVED, WHEN SIGNED? 12/01/37

FLIGHTS FLOWN TO DATE;-3- . IF CURRENTLY NIFESTED, WIH FLIGHT -2-

s EnE

| |




e e e et i W W e ey e T S e e e e T e D e el A T e

n . 130057
OLX}GENAL p;;i:;a ES W NI TE

~r TYSTQTVINT QUL TITY
[ ol v - R P APl S |
: OF POOR QUALITY -
o JER/CTIS/SPINEIR: TTXRS AMY SXTTRIVENT: XITETRAVD FTAER TRANEIZEION [EVINGTTRTION =435 1D
-
1 SIPERIYENT 3
4
EYFEAIMENT CBJECTIVES: MICACWAVE TRANSMITTZR, ANTENNR, SECTENMA, CONTTOL METIRE ANl SLECTRONITS LUZED 73R On-IFRIZ Flaci
T TRANSMISSION AT 3T GHL.
3
3
1

NUYBER OF LAUNCHES: : REQUESTED {87 LAUNCH: 23/20/3%4 TURNARCUND Incriheli-d-

RS

CURRENT STRATUS [F HRARTWARE {coroept, mockup, protoflight omit, Flight uaitls CONCERT

T DIFENSIONG {ow) X or dianeter:-@- Y or lengbhi-d- 18- SOLUE sl i-de
! YASS {kg, ircluding cicwegel:  227.1

REQUESTED JARRIZR: HITCAHIXER-X % USRET {0-120:: (&
CTHER COWPATIBLE CARRIERS: -0-

Cd i

POWER IC (watts) AL imatis)
ON-ORBIT NCRMAL: 1300, & -3-
PERK: -3~ -3
ASCENT/DESCENT  NORMAL: -0- -3- ESSENTIAL FOWER REDUIRID /-0y -
PEAK; -8~ -3- RMCUNT laatts): -0-
PRELAUNCH NCAWAL: -0- -~ ESGENTIAL ENCRCY Ikahly -0

L s

A PERK: 0~ <
TOTAL ENERGY Ikwh): -3

3

S THERWAL/FLUTD ACCOMMCDATIONG

CODLING faatts} FLOWAATE [kg/tei
== AVIONICS RIR LOOP -2~ -0~

§ YWE FLUID LOCP -8- -3
CABIN AIR -8 -3

VENTING
VACULM (mbar): -&- FLCW igm/s): -¢- QUANTITY {grausi: -2-

COMMAND/CONTRCL {extermally suppiied!
TELEMETRY (y/m): - LATA RECCRDING (y/m): -~  EXTERNAL CONTRCL {y/n): - LDWNLINK DATR {y/-1: -  CPUDNASONTROL ipivls -

CPERATIONS
EREW TIME REQUIRED ihrs):-8- NO, OF CREWMEN:-8- FAY TI¥Z/ORZRATION [hreii-3-
COMMENTS {crew): -8-

CONSTRRINTS
LIGHTING y/m): - WATER TUMPS {y/nd: - VERNIZR THRUSTERS {y/=l: - G2 MOTION {yf-it - VINTING fy/=hs -

POINTING/STARILIZIATION
TARGETS REQUIRED (y/n): - S-LEVEL REQUIRET:-3- TOTRL RUNTIME RECUIRED inesl: 7L

CRBIT PARAMETERS
ALTITUDE REQUIREL {rmi): -@- INCLINRTION (degrees): 8- ATTITUTE: -@-

REMARKS: -2-

_ CONTACT: ALTEN PATTT) PUONE:
T~ HAS JER (MOU OR CTHER PROERAY) BEEN APFROVED? Y
: WHICH PROGRAM AND APPLICATION DATE? CCOS
IF AFPROVED, WHEN SIGNED? ¥/81/37
~— FLIGHTS FLOWN TO DATE:-3- ., IF CURRSNTLY "WISESTED, WHICH FUIENTT -2- [ 2237




B O T - e T B e UV P -

‘:—'-"./.]
Yl bl o s
TAPERIVENT FEIUTREVENT
JER/CCIS/SRONSER: URH TAFSRIVENT: JETMMRY IPIIIAL 43¢
I{FERIMENT 3 1
EYPERIMENT OBJECTIVES: TO GROW \ON-LINEAR CPTICAL CREANIC CRYSTALS AND THIN FILYG, IWVIITIZATT FILVNIF ISXIIDG,

AT,y e = TTASITION &) - - -1 TEYILD Frum TerATEAR TR o -
SUQFI’\C;D ne “53»?{:2-— SSITION “ L E S-QIAU“: Qﬂu 43 wTVzi 1“32 ..’;.v..v ) :..41.-.-‘.4: TRY T

NUMBER OF LAUNCHES: { REQUESTED (5T LAUNCH: 36/01/5 TWRNRRCUND {aorttsi: @
CURRENT STRTUS TF HARDWARE (zorcept, mockupy proteflight wnid, Flight uridis CONCERT

QIMENSIONS {cw) X or dismeter: 51,2022 Y oar lemghhy 70,0000 I3 200 OLUME londhi il
¥RES {kg, ircluding stowagel: 9. 200

REQUESTED CARRIZR: GAS % USAGE 10-10Q): (&2
OTHER COMPATIELE CARRIERS: NONZ IDENTIFIED

OWER IC (watts) RC {natis)

ON-CR3IT NORMAL : 2, 22022 2. ¢oeeg
PERK: 0. 20022 ¢, 0%

ASCENT/DESCENT  NORMAL: 8, qa2ee 2. e ESCENTIAL FOWER FEDUIREZD [;/nl: N
PEAK: 0. 02008 2, 20009 RXCUNT {wallsi: 2.320%0

PRE_AUNCH NCRMAL ; 3. 00000 Q, 22228 ESZENTIAL 2NERLY kah): 3. 23000
PERK s 3. 02009 Q. 2020

TOTAL ENERGY (kah): 2.32080

THERMAL /FLUID RCCOMMODATIENS
COLLING (watts) FLOWRATE {kg/hri
RVICNICS RIR LOOP 3. 20202 LR
¥PE FLLID LCCP 3. 20000 0. e300
CABIN RIR 9, %eede 2. 00002

VENTING
VACUAM {mbar): 0.2000@ FLOW (ga/s): 0.2000¢  OQUANTITY (gramsi: {,008%0

COMMAND/CONTRCL (exlernally sopplied) :
TELEXETRY (y/n): N DATR RECORDING ly/ni: N ZXTZRNAL CONTROL {y/nir N DOWNCINA DRTR ly/-00 N WRLINK DONTROL fy/-00 N

OPERRTIC)
CREW TIME REQUIRED fhrs): Q5328 NO, COF CREWMEN: | MAY TIME/OPERATION iheel
COOENTS {cres): EXPERIMENTS ART PLANNED TO BE SELF CONTRINED. A SIGNRL MUST BE GIVEN T3 TURN '3.'? FRIDR TO RT-ENTRY,

e
y
a

CONGTRAINTS
LIGHTING (y/n): N WATER DUMPS (y/nd: N VERNIER THRUSTERS (y/=d: N COW MOTION {y/m)i ¥ VENTINE 1j/70: %

POINTING/STRBILIZATION
TAREETS REQUIRED (y/n): N S-LEVEL REQUIRED: 2.20¢13 TOTRL RUNTIXE REQCUIRED {hrei: 38,2

ORBIT PRRAMETERS
ALTITUDE REQUIRED {rail: 8  INCLIN TI{L (deg“ees) 0,329 ATTITUCE: @

REMARKS: THE EXPERIMENTS ARE PLANMED 70 BE SELF-CONTRINZT, INCLUDING TAE OPTIMFL EE '3—' NPEATS ERRGMETRIC IITDY, ALTZRNATIELY,
ﬂN ON-SIGNAL BY AGTRONACT MIGHT EE UGED, FRYLCAD RZOUIREMENTS AND ZAFTTY DOC. SURMITVED 70 GEFS, FLIZHT &4 & ¥IZZIIN
HAVING AN ACCZLERCMETER {SUCH RS SAMS) IS CESIRED.

CONTACT: CHARLES A, LLNIOUIST PUONE: SHS-$3E-23%0 :
HAS JEA (OU OR OTHER PROGRAY ZEEN APRRCVED? V ORIGINAL PAGE IS
WHITH ~TORRAM AN APRLICATION TATE? C0Z3 OF P

2233 17 RTRCUD, W I 18731735 OOR QUALITY

e - e Ay P m—— nremg o vr' bl
FL:SHTS M e #».o - v 15 SURRENTLY ."‘Hﬂl;‘sb.-d, wWeod FLIEH -3-

|

PSR TR AR

1

W |

It

i

G

t
i

M
lidi

lwl\h"‘

Rl

=
-

i |
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SRR P

SRR eTyT Tmepie
PO U TR S U

falale! alg Vinl ol BTV, TR] T ey T e
JER/CIDE/EPCNTCR: LA EXFTRI¥ENT: CETRARY 7T

- w7 o 3T -
EXFERIMENT #: 2

EXPERIMENT CBSECTIVES: 73 CSROW NCN-LIMZAR CPTICAL SEGANID CRYETRLT AND THIN FILXG,
FROZUCE WEW CURFRCES WITH ELECTROCTACEITION RND CCUSRISITION

S oCaid (TR SR V] WD sy
jassa ¥ ol
3aNSCR MATZRIALE.

NUMBER OF LAUNCHES: : SEOUTSTED (8T LALNCH: 29/3(/%

URRENT STATUS IF HARCAARE looroept, mockup, arotoflight umil, Flight eeitls OONIEET

roeymameATE = m g

AR AL

[P R W

ORIGINAL PAGE iS
3277 OF POOR QUALITY

- SIwTyTVE TAGNIII, T
TS INWISTIZRTI FLOVMEZR LM ~Towa 23y ]
s Byt Fomcll I R B R VT IR T ODIIVIT B

AND TO DZVILOR RAD DIVONE S el 34

FieL YN, Hvﬂ # gy
v'_\=¢ ! R

&
3
<r
F
w
.

CIMENSIING {cal X or diameter: S, 0003 Yoo lemghhy TG i e SOLUME lomlly LRI
MASS (kg Including clowagel: 31,0000
REQUESTED CRARIER: A8 % USAGE (@-18): 130
CTHER COMPRTIELE CARRIERS: NONE IDENTIFIED
FO4ER {aatts) AC fwatts)

ON-ORBIT NORMAL : 3.92202 2. 20l

PERK: 2. 02022 a.22229
RSCENT/DESCENT  NCRMAL: 2.20002 3, g2 E3ZENTIAL PONER RECULRID ly/vlis X

PEAK:
XORMAL:
PEAK:
TOTAL ENERGY {kwh!:

3.00002
&, 2
202002
8.0

2. 22002
2.20¢0C8
0.20222

PRELAUNCH

THERYAL/FLUID ACCOMMODATIONG

CCOLINE (watis)
3.202¢8
2. 20002

2. oo

FLOWEATE {kg/t)
2,303
2. 2e00d
2. e

AVIINICS AIR LIGP
WFE FLUID LCOP
CRBIN RIR

TING

VRCULM iasbar): 3.2000@ FLOW igm/s): 2.0082¢  OUANTITY fgrams): 0.22000
COMMAND/EONTROL {entermally supplied)

TELEYETRY iy/n}: N DATR RECORDING {y/m): N EXTESNAL CONTROL Ip/vis N IDANLIWK L
OPERATIONS

CREW TIME REDUIRED (hrs): 3.5023

COMMENTS {ovew): A SIENAL MUET BE &I

NO. CF CREWMEN: !
VEN TO TURN OFF THE SYPERIMENTS PEFCRT A5-EW°%Y,

Vgx ‘.'VE P"

CONSTRRINTE

SHTING {y/n}: N WATER DUMPS {y/ri: N VERNIZR THRUSTERS ly/ri: N

SOINTING/STRBILIZATIN
TARGETS SEUIRED (y/md: N 5-LEVEL REQUIREL: 2.28312
ORBIT PARAMETERS

ALTITLDE REQUIRED {nui): 3 {degreest: .20 ATTITWRE: 2
W

CMETER

ON-3IhAL

rT AR
ke m 3 E

REMARKE: JY-‘EQ MENT ARE SELF-CONTRINED, INCLUDING USE CF BARCMETRIC
ISNAL FRIDR 7O AEENTRY. DESIRE A FLIGHT HAYING AN ACCELES

CINTRCT: CHARLES A, LUNDQUIST PF““E. 205-320-E2R
“RS JEA {MCU CR CTHER FRCCIAM) EEEN APPRCVED
WHICH PROGRAY AND APPLICATION IATE? CIDS
g IF APRROVED, 4FEN SIGNED? 13/Q1/8C

- -

FLIGATS FLCAN T0 SATZ:-3- . IF CURARNTLY MANIFEZTZD, WRID e

TwadiT

FYCUNT Taatts):
ESIENTIAL ENE™GY [hahl:

3, {0022
28008

ATR My/ei i NOOURLIV CONTRSL /e N
FEIATION sl 22N
C2EW YOTION {y/mia N VENTING (3770

foladuihdd Papa’ ¢
REOUIGED kgl BEL3D

b ra it L0 ]

£ <3 WaweTime Tluwa T
M3

Y r - H\J-L- anf e
\
Y

o REFUICHT BF ZRT BLZL.

2239

PR




[EIVRINL-SENPPELP SRR WA S T N

B I L T s AR M SR

G e

Tame e e R

LA Py
»3:;.-1.._
TYTIITRTL T TTO TR G
SAFERIVMENT FERUTREMENTS

e
JERSCCTS/SFINGSR: UAH SIPZATYINTG CE7 AWRY TFEITRL #5533
TXPEITMENT 4 3
EXPERIMENT OBJECTIVES: 70 ZR0M CPTICAL CAREANIC CRYSTRLI AND THIN FILME, I T FELYYIZR LBLINDE, 7O TROLULZ MZW SURFACEE WiT-
ELELTS SEEFﬁS.T ON AND CCDEFJSITION AND T3 I‘«"*.-.TI.Q"" "'Fz"f.

iar
X

NUMEER CF LAUNCHES: ! REQUESTED

-rn-n

CURRENT

DIMENSIONG (cm)
MRS5S (kg, including s

X or diameters C1,3003
stoaage!l: 51.0008

SEJUESTED CARRIZR: 5AS
OT4ER COMPATIELE CARRICRS: NONE IDENTIFIED
PLWER DC {watis)
0, ca0m
PEAY: 28,0822
NDR¥RL: 2,202
PEAK: 3. 23028
2.90¢23
9, 22000
2.ee0:

ON-CRBIT NCRMEL :
ASCENT/DESCENT
PRELALNCH
TOTAL ENERGY (kah):
THERMAL/FLUTD ACCCYMCCATIONS
COOLING {natts)

3. 00002
@. 3ee20

AVIORICS RIR LICP
¥E FLUID LOOP

CABIN AIR . Ja0
VENTING

VACLUM {mbar): Q.00803 FLOW (gm/si: Q.20009

COMMAND/CINTRIL {esterrally supplied)
TELEMETRY (y/n): N DATR SECCROING (y/n): N

CPERATIONS
CREW TIME RE]
COMMENTS {crew): R

JIRED (hes!: 3.7008

CONSTRAINTS :
LICHTING (y/ni: N WATER DUMPS {y/n}: N VERNIER
POINTINE/STREILIZATION
TARGETS REBUIRZD (y/nd: N 5-LEVEL REQUIRE
ORBIT PARAMETERS
ALTITUDE REGUIRED {rmi}: ?
REMARKS: EXPERINENTS ARE SELF-CONTRINED, INCLUDING USE
SIENAL 7D EXPZRIMENT PRICR 7D RTENTRY 15 ;
ANY NEEDED ACFL[EHTS FRCY GAS #10%,537 ARD

CUNTRCT: CHARLES A, LUNDGUIST

HAS JZA MG ki
WAITH PROGRAM AND APPLICATION [ATE? ICOS

W IF RPRRIVEL,

;L. _'-"'E -'-

AHEX ZIGNED? L8/Q0/ET

N TG ATE:-e- . IF

e

LAUNCH: 33731/51
CF HARCWARZ ’CG’LEP‘C, uochup, gretoflight .‘.wlt, fiight aitls |

Yoor lox

NO. OF CREWEN:
SIGNAL MUST BE GIVEN 7D TURN OFF THZ EXPERIMENT BEFZRE

23,2810
INCLINATION {degrees):

REQUIRED, A
CCHECRT .,z.

OR JTHER PROGAAM) DEZN APTROVER? v

CURRENTLY YANIF

TURNARCUND tmorihsi: 2

74,0003 i

wath
§

wris

% L3 Q~1040 s

AC ‘xatts)
2,200
0. 22020
2. a0 =
3. 0% RrLONT laat

sy om
SINTIRL PO
L
.

R OREIUIRED ip/eia M
2. 23020

I
S5t
Y hah)e

i
s
4
-~

28,2000 SS5ENTIAL 2E: o Sl

2. 20000

FLOWRATE {xg/hri
LRy
8. caeed
9. egad0

QURANTITY {grams;:  2.00003
EXTERNAL CONTRECL {y/=33 N DOWNLINK LATR [y/eds N UFLIMHOZONTRDL iyp/eiv

{ YAX TIME/CPERATIC

e o
RE-ENTRY,

S ="' TIAN
shrgry Q0000

THRUSTERS (y/wis N CREW WOTION (/+): % VENTINE iy/zi: N

TOTAL RUNTINME REDUIRED fhrel: 5582

3. 000 TTITUDE: 2

aN-3

OF EPROMETRIC ZWITCH.

IENRL EY AN AETROMAUT MIGHT B€ EGUIREL.

o4

LIERT wITH AN ACCZLESOMETIR 13 DESISED. 7-I8 FLIGHT YAY CONZOLIIATS

F-ONE: 230-e50-c320

ORIGINAL PAGE 1S
OF POOR QUALITY

WAIZH LT 2

-J oty
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Wkl
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4,

oy

s

'™

T e

it lnaateFlcimtu ol PR v 1)

[ =3 T RNOre F O T
—ymmerEyr
TAFSRINENT 4 4

TYSTITMONT RpTTRTeym
TXRERIMENT JEJEOTIVES: T

WUMEER OF LAUNCHES:

e

CURRENT STATUS OF SARCWARE

o o et

EqUESTIN

s 70 SRCA NON-LINGAR DPTICAL

s |

{concept, 3ockup, proto

EYCIRIMENT RTINS

o POl

ORIGINAL PAGE iS5
OF POOR QUALITY

-

TYSEITYINS, moam e
SXPERTMENT IONTERL

mARANTR mEgEEA [k hali LR - —m TyTmmmempen spr
CREANIC CRYZTRLE A THIN FILMG, 70 IWESTIRTZ POV
TR TR Y AR I A N L Al N
8T CALNCH: q5/00/%3 LIARCORD mosihely 3

AEN AT
ket Wokad™ ¢

DIMENSIONG lom) o diameder: TL.2020 Y oor lergihe TLO2E2 o 320 VOLIYI omdly ALIdA
YA83 {Xgy inciuding stowagel: 31, Qe

C7-ER COMPATIBLE CARRIZRS:

ON-ORBIT NCRYAL:
PERK:
NCR¥AL 5
PEAK:
NOMAL ;
PEAK:

TETAL ZNERGY {Rab):

RSCENT/DESCENT

PRELAUNCH

THER®AL/FLUID ACCIMMCDATIONS

AVICNIZS AIR LEOP
YPE FLUID LOCP
CRBIN RI

VENTIXE
VREULM ({mbar}: Q.00203  FLOd {gw/s):
COYMAND/CONTAOL texterrally suppiied

TELDMETRY {y/ni: N

QPERATIONS
CREW TIME REDUIRED (hrs): 2.7208

COOLING {watls) FLOWRRTE
2,208
0. 02008
3. e

CATA RECTRIING ly/ni: N

NONE IDENTIFIZ

EC faatis)

2. 2302
2. 82223
9. 200¢0
2.20220
2. 22200
3, 22000

2. 02xe

2. 20302

NG OF S5

COMMENTS [crew!: ON/CFF SISNAL TO THE GRE,

CCRSTRAINTS

LIGHTING fy/rd: ¥ WATES

PEINTING/STABILIZATIIN

IUMPS ly/n): N

[ &%)
TAREZTS RECCIRED {yiwl: N C-LoVEL

CREIT PRARAYETES
ALTITUIE REGUIRED {mail: 3

REMARKS: SELF-CONTAINED EXFERIMENTS, INCLUDING UZ

INCLDY

RELUIRED

- .
v a

CONTACT: CHARLES A, LUNDQUIST
“RAM) BEEN APPATETT Y
#HICH PRCGRAM SND AFPLICATION DATE?

[adary]

Jat™

4AS JER M0 CR CTHES

IF APPROVED, WMDY SITMED"
TLIGATS FLOWN TO ATE:

3

SRAAET
b1
s 1%

SXTEANRL CONTROL {y/=): X

TaneN:

sy
L% POy

PR A< 3R

{degress):

2

A4
0. 20000 EZEENTIAL R2RER 2ET
2. teedd F¥INT legtisty A&
. 20000 EZZINTIAL ENERBY (habi: L O00QQ
8. 00208

QUANTITY lgressi: ©.2002

LN A Fot -
COWNLIME 2878 {y/-lo N

MAX TIYE/ZRESATION hrelr 21260

THRLETIRS {y/vi X CRTW vTTION {y e N VENTING 07

mAmn INTTND SETUSIEL TReel: 33,2
TQ& .".b’b:ru“n. F:u.h.nwu.ir PrE- T ...;.\.‘3

OF THE EASCVETRIC T4ITC

L VR ot N B
ESVERL PRRS al ‘-N-:‘Eﬁ‘& :,l

IalhiaiY od :eg_-ng_» "

PEONT: ZQC-33E-R5R

e
.«’:D:

AL ) AN TITTEIN  )piemy W oemea
»..uFF\‘Ef‘eA-Y .'“,Q.nr;:. = HICH FuiER




CRCL e Lol e v o

e e e T D SN Y i e i i v e T T it

TYSTRIVINT STIUITIVENTI -
-t il me ¥ T -3H¢:Au Y -
poone HFH - ""“‘VP o nmmmea = .
:E.-.l -.Nue \.m...C? .,A‘! -:‘:; \ MLtaren
myt e
[V IRGOCH
TIFSSINENT & =
Faisitnivy Ty -
oy v TR e - mz pmasTYMUE RE T OAVUTIV P mesmmenl gz mmeAemm A A M My Am megm s wem = i, v w -
TAFERIMENT CBSECTIVZS: MERSURE OF RERCTIONS OF SV ATORIC JRvaaN WiTH ¥ATZ e CelTPWoS M3 Tt awtt U7 LTS DR LTI Ceed M
N FI , ok ds o Ve == pae Ay ---,--” vvﬂu M TwTY wAmTRt Y T oTTEE R mn e m mpim o e
CNELE CIDENTD., THETT DATA WILL RLLTH ZITIMATY SoNE TERM VRTIRIALED TFRELTI AL ALLTa ELILXmT C

EURFARCE FREFARRTICN, -

NU¥EER OF LAUNCHES: i REQUESTED 157 LALNCH: 25/8173 TONRRIUND memttzir @ —-

=
CURRENT STRTU | -
DIMENEIONS fom) X or diaseler: 232030 Y or lorgihs 220002 R, S o i K I .

MRS kg, irciudirg stowagel: 0. ecox &

REGUSETED CARRIER: ’ITCI-:. TXER-B LZAGE [2-120): 120
DTHER CC¥PRTIBLE CARRIZRS: MPEES

POWER IE (watis) AC {matls)
ON-CRBIT NCRMAL: 2. 20229 2. 02823
PEAK: 0. 22208 A 20N

CENT/DESCENT  NORMAL: 2. 20000 2, 2o ESEENTIAL FUWER RZBUIRED {y/-7: X
PERX: 3, 32020 2.3 AYEUNT .nat.slz d. 000 J
FRELAUNCH NORYAL: .2¢e00 2, Joece SEIINTIAL ENERDY {kanlp L2200 :

FERK: % 32208 L S0N0
TOTRL ENERGY {kwh}:  2.200(%

THEPMAL/FLUID ACCTYMODATIONS

COOLING fwalis! FLOWR
I0RICS RIR LICP 3. 22080 A

.I)
i
<}

Cu 1
Ol
o B

MPE FLUID L00° 3. 0020 2. 00022 -
CREIN AIR 3. 2200 IR -

VERTING
YACLLY (mbari: 3.30000 FLTW {gw/s): B.00000  DUANTITY igpramsi: 20002

CGM¥ANG/CONTRCL lexternally suppliec)
TELDETAY (y/nd: N DATR RECORDING {y/n): N CSXTERNAL CONTREK (y/mi: N DWNLINK TATR {p/zds N UTLISKCOVTRDL iy/anr %

NO, OF CRove: 2 YRK TIMZ/ERERRTIIN trsl

[
K
~a
&
E
:
.

ONSTRAINTS
LIGHTI: fy/mdi N WATER DS fy/nb: N VERNIER THRUSTERS (yswi: N DOTH MOTION fypins

FCINTING/STABILIIATICN
TRRGETS REQUIRED {y/vd: N -_EVEL REQUIRED: 2.38810 TOTRL RUNTIYE PEIUIRED inesl; (33,7

CRBIT PRRAMETERS -
ALTITUCE REGUIRED {rai): 3 INCUINATION (degreesi: 2,002 ATTITUIE: N

et
EANEIIN

IR

mimes A v
HY darax: N

ERINENT U S CRICINALLY PLANNED A5 FART CF TRE EOI

‘3 grnTem: Wy
- ¥
ZETTR UNTIL CCTCBER 1933, A REPLACEMENT I3 BRING NESCTIATEL

eawaw¥y  §

&

FEHARKS: EXF
¥R

CONTRCT: CHRRLES A, LUNDGUIST PHONG: 2BT-2EE-i532 ORicg"-" PAGE IS
HRS JER {¥OU CR J7HER FROGRAM) GECIN ARPSCVELY ¥ OF POOR QUALITYW

, : v s
AITH PRCGRAY SN SFPLIZATICN ATEY CD3

IF APPRCUTD, WAEN IIGNED?Y (0/2:/33
FLIGHTS TLOWN TOIFTE: QL IF DURRENTLY WAUIFERTED,

i

IR IR T T



:‘z

gpw

i

1
. -

CPNVRS- L TS e, TR PO AR GRS R PR N

ORiGINAL
OF Poogr

JER/CCIS/SFTNEER: CRH

BETTES T "
IXPERINET &

-1--3-‘,.--. bl g B3 81

v e’y oy PRAE

RINEDEL RTINS 1

—x-,-— - \,v-\:-'

GVm TR pasae -a-p\ - p\l--g o
=7 bt -

WWEILAD VAR CE A ISPV 20,

TAREAINENT CRJIECTIVES: SROWTH IF ZINC SELENIDE CRVSTALI. THZ CONZDRTIUM WatiD FRIZARZ AwrQULES S0F 7-F IINC ZUINITE TROLZZEES,
THEZE COULD 3 STCWED WITH THZ AMFIULES 75X OT-ER USIF3 OF THIS AFFdReTLI.
NUMBER OF LAUNCHES: 3 REQUESTED 18T LAUNCH: (l/a1/%¢ HE
CURRENT STATLS OF HARCWARE ‘corcept, mockup, protoflight anidy Tlight weills CONGERT
IMENSITNS (ol X s dianeter: 3,20083 Y oo length: 3,000 020230 VELOME w2 29000
YASS {kg, including stowagel: 3,387
REQUESTED CARRIER: SPACEHRB % UIRIE (0-102: D
OTHER CCYPATIELE CARRIERS: YAR
PC4ER BC laatis) AC !watis)
ON-ORBIT NORMAL: iR e 3. e
PERK: 1002. 30 9. 20222
RSCENT/DESCENT  NCRMAL: 2, qoeoe 2,203 IIFENTIAL FOWER FEQUIRZD fp/rs M
PERK: 2, poad 2. 00002 AYTUNT laattsi: 2,202
PRELAUNCE NORMAL (N 8. 920¢2 E3ZENTIAL ENERCY [kwhi: 3, 20032
PERK: 8, 22002 .22
TOTAL ENERGY {kah):  Q.00200
THEAMAL/FLUID ALCOMMODATIONS
COOLING (watis) FLOWRRTE ixg/hwi
AVICNICS RIR LCOP [ 2, 20003
¥PE FLUID LOOP 2, 22002 2. 22002
CABIN AIR 2.02200 2.200%
VENTING
VRCUAM lsbar): 2.08000 FLTU (gm/s): 2.33803  OUANTITY {grams):  0.02002
COMMOND/TINTROL {exterrally supplied)
TELDVETRY (y/n): N DRTA RECORDINE {y/w=d: N EATERNAL CONTROL {y/wi: N NLING DATR (p/-is N LRLONA SONTROL [yfeia N
CPEIATICNS
CRE4 TIME REQUIRED ihrs): 5.000@ NG, O CREWMEN: f MAY TIME/OFERRTION {beshs I,2202
COMMENTS lorew): SWITCHING AND CONFIRMING OPERATION.
CONSTRAINTS
LIBHTING fy/m): N WATER DUMPS (y/ni: N VERNISR THRUSTERS {y/=): N CREW MOTION ly/nie N 0N

POINTING/STRBILIZATION
TARGETS REGUIRED {y/nd: N G-LEVEL RERUIRED:
ORBIT PRRAMETERS

ALTITUDE REQUIRED (rami); 3 INCLINATION

REMARKS: BOEING WILL ASSEMBLE R SECOND FLIGHT FURNALE FC

TN LTISBIECTIVE FLIGHTS OF IT. ACTOYMCDATION R

CONTRCT: CHAALES A. LUNEQUIST 7

d.2312

{degrees}:

..
Ver
a3
[+
<

%]

TOTARC ALNTIME REQUIRED ksl

3.%00 ATIOLIE:

=

R USZ BY THE CCDSs. THE CONSORTIUY 4ILL B2 OND IF ThE UZERE OF T8 rlAE

QUIREYENTE HAVE EESN SURMITIED TT MASA BV DI

FHONE: 28C-255-3add

HAS JEA (MCU COR OTHER ;:wé M) CECN ARPROVETT Y

WHICH PROGRAM AND APPLICATIO
IF APTROVED, 42N SI’E‘.\EE? /ey

FLIGRTEFLOWIN 2 C0fz: 3 . TF

G'E'-.’ geoe

CURAENTL

Y MANISESTED, WPIDH TLIEFTYN




[ R etk K T Py . - - ol
B
PR RGN
sparume 1mm s izuzen -
I -
ey SYrERTNILm, Srome—- g TEArT An TEmT =m
JER/CIDS/EETNECR: K SAFTRIYINT Y SORELRTIUM IRRCLEE rZILTY
syr=ge ; -
SAFZADENT #: I
[ TINTIUSI, SINUTU Os umu Y TERRT  mmUEeS % AUR Uy ET MR S yyme ey mmmemsess m A SroznEmaseeees
SYPERIMENT CRIZCTIVES; CATH OF NON-CINERR CPTICAL ZRVSTALE AND YN FawDy flw? GA LNEDII.D TIDNE R CLEDTRIIETOEITION

nyvsn-ryrgl MR

VoG s CH swivd

NUMBER OF LAUNCHES: 3 REQUZSTED 18T LANCH: [1/21/58 TORNARCGRD nentRsrs 02

CURRENT ETATUS OF HARDWRRE locrcept, mockup, prodeflighd waity Flighi unidly DOADIET

==

DI¥INSIONG fow) % or diameter: 2,203¢3 ¥ oor lengih: 422083 I3 Q2200 VILLYE ‘ol LMY
YRSS Ikg, zz'clﬁdir.g ELlNagel: 3,02

EQUE”’EE "QR'-Z ER: SPRCEHRR * USAEE 2-100
OTHER IDMPATIELS CARRIERS: NOOE

(2

POKER IC lwatts) AC laatis!

ON-CRBIT NCRMAL: 0. W ¢ oo
PERK: 1208, 88 2,000

RSCENT/DEECENT  NCRMAL: 230,000 3. 20200 SIZENTIRL FOWT
PER 20, 222 8, 222 AYCUNT laatlsl:

PRELAUNCH NCRMAL: 220, 0e¢ 2.2c282 EBZZNTIAL ENIREY ’?m.“..'-.'. PRGN
PERK: 222.000 2. dagce

TOTAL ENERGY (kwh}:  2.20000

i

THERMAL/FLUID ACCOMMCDATIONS
COCLING [matts) FLIWERTE ikgior) =
AVIONICS RIR LEGP 2. 22002 €. iy %
¥PE FLUID LOCP 8. 00002 Q. 20090
CAB.N AR 2. 2e:me 2, eCe0e : -

VENT ) , -
VACULY Inmbar} 3,20003  FLOW {ga/s): Q20200  QUANTITY (gransi: 2,20200

ccm:m/un ACL (cx*er?s..y suzrlied) =
- — . . P C e ey mmmeme e -
STRY (y/nis N IATA SECORDING 'y/vd: N EXTZRNAL CONTRCL fy/sts N DOWMLIM ZATA {701 N Tolnd CONTROL BTRIEIA

o

OPERATICNS T
CREW TIME AEQUIRED {hrs): L.0002 M. CF CREWMEN: { MRY TIPE/ORERATION rsl: LITXR -
COMMENTS (crew): YOVE SAMFLES FROM MIDEECK TO SPACEMAE, STAST PROCESE,

EONSTRRINTS
LIGHTING f{y/nis N WATER TLMFS (y/r): N FERNIER THRUSTERS ‘y/nd: ) SEW MOTION i N VENTINS {y/oie ¥

POINTING/STPBILIZATION )
TARGETS AZDUIRED {y/n): N G- .'VEL REDUIRED:  0.200:0 TOTAL RUNTIME RZDUISSD (mwel: 133.2 -

CRBIT FARFMETERS
ALTITUDE REGUIRED (nmi

~—

8 INCUINATION (degrees!: 2.200 RTITLIE:

REMARKS: THIS ENGEVBLE CF INSTROMENTATICN 73 ALATADY IN PREPARATION 7O USW-l, “ANY [ZTAL I RUBMITED T LMl I
YANAEEYENT TEAM, THE SARDWARE WILL REDUTTE THE ZRUIVALTNT OF SOUS DOURLE YILIEDY ..w’.;.w.. 5T A3 IDGIThT YT —
STCWACE IN THE MITDECK, 8
CONTACT: CHARLES A, .CNTQLIST PHONE: 205-335-555 ORIGINAL PAGE 15
SRS JER 4¥IU C CT?‘E.'? PROGEAY) BEEN SPRROVED ¥ OF POOR QuA N o
AHICH PRSI AT FEPLICATIIN ATE® 123 LTy -

T arFalviD, SN :Z:NEE" /Rl/es
224484 7 sinog mon IR ) 1T CURIENTLY WANIFEICER, NITH CLI3HM 2

-t . N B | Tia ’ 4

<
e

)
il

ST




.
T
P {

ORIGINAL PAGE IS .pcovn- somimis
OF POOR QUALITY

B, At v
Ry LAM SArZle -

TR ARG FREALE
JZR/CIIE/ERCNEOR:

E‘(“‘L’?'V""’ ¥ 2
EXFERIMENT OBJECTIVIS: NON-LINERR CRTICAL CRYETALZ AND THIN FILX CROWTR, ELECTSLIZRCEITION, DREANIT SEFR
NUMBER GF LALNCHES: 2 FEAUSSTED 15T LALNCHA: Q3/0ist2 TURNARIUNG tmoethsl:r L3
CURRENT BTRTUS IF HARDWAAE lcorrept, mookup, prodofiighd unily Flight onitls DONCERT
DIMENGIONS {ex) X or Ziaveter: 2.00200 ¥ oum levgihs & 33200 D AN VLLLME e L2
MASS {kgy incliding stowagel: 320000
RECUESTED CRRRIZR: SFACELAE RACK 4USAE RNy T
OTHER COMPATIELE :A?RI:RS: -3-
POWER LT fwails) AT faatis!
CN-0RBIT NCRMAL: 1390, 23 2. 20003
PEA: .22 3. 222
RSCENT/DESCENT  NGRMALS 20,2 Q0. 20022 ESTENTIAL ROWER PEQUIRED {y/»i: V¥
FEAK: 228,202 2.9002¢ RMOUNT laatie's 3, 22802
PRELAUNCH NCR¥AL : 223,000 , 22200 EICEMTIAL ENERGY [taRds (L 200T0

PERK: 202, 228 ¢, 22080
TOTAL ENERGY {wwh): 3,003

TYERMAL/FLUTD ACTCMMCDATIONG
COCLING faatis) FLOWARTZ
AVIDNICS AR L3CP 0. 0ER 3.0
¥PE FLUID LOCH 8. lecad 0. 00200
CRBIN AIR 2. e @, 23203

VENTING
1M latar): J.20088 FLOM (gw/s}: @.0020 WANTTTY gramsi: 2,0300Q

MMAND/CONTROL lexterrally supplied)
,r....."fETRY {yfri; N IRATR "E""‘ RDING y/ni: N

Crer

EXTERNAL CONTROL (p/»0: N ITWNLING TATR Yy <

CRE T 'FE’J.RED ihrs): A.C099 N, OF CRTWMEN: 1 “Al TIMZ/ORSRRTION (hrsl:
CCMVENTS {crew): MAVE SAYFLES FRCM MIDDECK D ZFACZLAE, STRRT °RCTISE.

CONSTRAINTS

LIGHTING {y/n): WATER LS ly/nd: N VERNIZR THRUSTZRE {y/-i: X C72w GTION Uil
FOINTING/STARILIZATICN

TRRGETS REQUIRED ly =l N S§-LEVEL RECUIRED:  2.00013 TOTRL RONTIME REQUIRID mwel
ORBIT PARPMETERS

ALTITUDE REQUIRED {rmi’: 2 INCLINATION {degress): Q.08C0 RTTITIE: N

REMARKS: MANY [ETRILS e s

XD "'L.-E ON THI3 BHEET HRVE BEEN FROVIIZD 70 TR UZ¥l-1 MIZSIN
[pidl
wi

WILL REQUIRE I‘I QBD T3 THE L8

CONTACT: CHARLES R. LUNDRUIST PRENE:
HRS .IEQ {(M0U OR OTHER FROGRAM) DEEN ARPRCVEDY Y
W<ICH PROGRAM ANT APPLICATION IATZ LIS

IF APPACVED, WHEN SIEMED? 1Q/00/83

CLICHTS FLOWN TOOATZ: @ . IF CURRENTLY MANIFESTED, WHIIA FLIZRTI

-

=R PORTION CF R ECACELAE LAUELE PACH, 2 wiDlEcd LIl

A

=
i

Ty ,.,-“ --,?

JNTINE e

cp——

R

PR
B R S S

P e T

fxf==an

RPEEE AN




SETIRIVENT PEIIISEVENTE -
JEA/CII5/SPONSCR: LAY EXFERIMENT: LOING LRATIIN FAETRIDGAL L0ET -
EYFERIMENT %1 9 =
EXFERINENT CBJECTIVES: INERZETIC DAYBEN ZFFILT TISTING. s
NMEER CF LAUNCHEE: | RTGUESTED (5T LAINCH: 0 TURNRRDLND fmeriberi-l- —
CURRENT STATUS OF SRADWARE loomaeph, acckup, probollignt weil, Flignt wnits: COMCERT
DI¥EXEIINS lom) X or diaveler:-2- Voo lergihi-d- - SILLME ol

" o

PASS {Rg, including stowage): -3-

AEBUESTED CARRIER: ’"‘?E" =R % UBRGE 13-1020:-2-
JTHEF w.’f.FRTIELZ CARRIZ! -

FOWER watts) AL fna
ON-RBIT NOVRL: - - .
. P - -3 B

RSCENT/DESCENT  MCRYAL: -@- - SSEENTIAL PUIEY FEIED L/ -
PERK: 8- -3- AYCUNT Latts]

PRELAUNCH NORKAL: -0~ 2 ESEENTIPL DNEREY laahi: -0
PEAK: - 2

TOTAL ENERGY (kuh): -0-

v

THERWAL/FLUID ACCTWMODATIONS
COOLING ‘natis)  FLOWRATE [xg/hws
R TINICS RIR LIOP -2- S ,
YT FLUID LO0P -2 -3~ ORIGINAL PAGE IS
cnsm AIR -3- -3 OF POOR QUALITY

VENTING =
VREULM [abar): -B- FOW {gu/si: 8- QUANTITY {gramsi: -3~ -
COXMANC/UONTROL lextermally supplied) .
TELEYETRY {y/m); -  DRTA FECORDING ly/nm}: - EXTERNAL DONTCL fyfws - IIWNUINA ZATR Iy/vi: - QRLING CONTSSL 740 - =
-

RATIONS o
C.‘.. TI¥E REFUIRED (hrsdi-d- ND, OF CREWMEN:-8- MAX TINE/CFZIRTION =

COMMENTS {crew): -€-

.
|

CINSTRRINTS
LIGHTING ly/nis - WATER CUFS {y/n): - VESNIZR THRUSTERS {y/n): - CRZd ¥OTIDN lp/mie - VENTIE i -

AOINTING/STRBILIZATION
TRRGETS REQUIRED {y/md: - G-LEVEL SEQUIRED:-2- TOTAL RUNTIME FEQUIRED lhezli-@- == -

€l

ORBIT PARAMETERS
ALTITUDE REQUIRED (nai): -3- INCLINATIDN ldegrees): -2- RITITLDE: -@-

€l

REMRRKS: THE UAH ZXPERIMENTS ON LIEF THRT PREDATED ZUR TVDS FORMATION WILL ES ANRLYIZD 73 YEST IMIS DROSTCT ORJT
INFCRPATION SUBMITTAL TO NCTE THE COWMERCIAL PROGRAY INTISEST IN THE LDZF BETFIZVRL AND 7O SUFRCAT ¢
RCCCMPLISHMENT

i

CONTACT: CHARLES A, LUNDODUIST PHONZ: 223-552-8523
HAS JER (MCU CR CTHER PROEZRAM) BESN APPRIVEDY

MHITH 9’?95%‘4 AND APPLITATICN IATE? CTI3

IF AFPRCVED, WHEN SIENED? (Q/01/53

T 2246 LIS ro N T ODATZ:-3- L T CUSRENTLY VANIFESTED, MFI0H CLIGNTT -- i
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SERERIMENT RELUITITENTS
JZ8/CCTS/SPONSCR: CCLORRDO
TIPERIMENT 4: |
EXPERIMENT COBJECTIVES: PERFORM BICPROCESSING ACTIVITI

¥ICOREIAVITY, INCLLDING
,
:

PROTEIN CRYSTRL GROWTH).

NUMBER OF LAUNCHES: 3 REQUESTED 1ST LALNCH: 02/3f/%@
CURRENT STATUS TF HPRLWARE {concept, mockup, protoflight unit, flight unit)s SLIGMT

DIMENSIONS (cm) % or dianeter: C2,2000 Y or length: 44,0800 I3 IT.000
¥ASS (kg, including stowage): — 32.00QQ

REQUESTED CARRIER: MIDDECK LOCHER (1)
OTHER COMPATIBLE CAARRIERS: -@-

X UZRGE {8-12¢): (%@

SYFZRIMENT: DICESRVE ATSRIALT DUTRERSION ASCATATLE

-

RCCIZEING CF FLUIDS TwR0GGH LIDUID 73 LIGKID

TIES IN R 6
DITFUSION USING THE MATZRIALS DISCEIRSICN APFARATUS (MIAY, FCR AROLIDATIINS IN SEVERAL

T
UG

“a
e
X
T
(o9 ]
[}
7
A
=
<
-
r
(1
'

EIGYIZI

L Fapg Ty TTAAA
SOLGME fondls TR

POKER IC {matts) AC {matis)
ON-ORBIT NORMAL: -O- -2-
PERK: -2 -Q-
ASCENT/DESCENT  NORMAL: -@- -3~ ESSENTIRL FOWER REQUIRET ({y/+ir -
PERK: -3 -0~ AMCUNT lwatts): -0-
PRELAUNCH NORMAL: -3- -2- ESSENTIAL ENSAGY llhhly -
PERK: . -3

TOTAL ENERGY (keh): -

THERMAL/FLUID ACCCYMODATICNS
COOLING {watis) FLOWRRTE (kg/tr}

AVIONICS AIR LOOP -8~ -2
¥PE FLUID LCOP -8~ e
CABIN AIR -8- 8-

VENTING

VACUUM {mbar}: @~ FLOW {gw/s): -3- JUANTITY {grams): -8-

COMMAND/CONTROL (externally suppiied)

- nman

AL BPERS

ORIGINAL p
AGE is
OF POOR Quapry

TELEYETRY y/m): - DATA RECORDING (y/n): - EXTESNAL CONTROL (y/m): -  DOWNUINK DATA fy/=i: -

OPERATIONS
CREW TIME SEQUIRED {hrs):-8-
COMMENTS {crew): -@-

NO, OF CREWMEN:-@-

CONSTRAINTS

LIBHTING {y/n): - WATER DUMPS fy/n): - VEANIER THRUSTERS {y/ni: - CREW MOTION (y/o1 -

POINTING/STREILIZATION
TARGETS REQUIRED {y/n): - G-LEVEL REQUIRED:-@-
ORBIT PARAMETERS

ALTITUDE REQUIRED frmi): -2~ INCLINATION {(degrees!: -@- ATTITDE: -0-

LPLINK CONTROL (y/»' s -

HAX TIFE/OFERATICN (hrsl:i-@-

TOTAL SUNTTYE RZDVIRED (hrsi: 1222

RE¥ARKS: PAYLOAD USES REFRIGERATOR/INCUBATOR MEOWLZ (R/IM) LOCATZD AT J3C. LATE LOADING AND EARLY ACCEZZ I3 3

CONTACT: MARVIN LUTTGES PHONE: 183-452-7513
HAS JEA (MOU CR OTHER PROGRAY) EEE'-\IPQF'CRO‘\:‘ED?‘ ¥

WHICH PROGRAM AND APPLICATION DATE? CCDS

iF APPRCVED, WHEN SIGNED? .3/81/87

FLIGHTS FLEWN 70 DATE:-3- . IF CURRENTLY YANIFESTED, WHICH FLIZNT? -0-

SGUIRET,

ENTDE e -

2247

51

L e et




TR IR S i . - Caisllra f LS . . vt e
5 F e a0 ts : - S N Al A ST RN LT L - e - ol SR e tia PR L
R T R e b i e e e R Lt T R T el WS T S e el

mynee BTRTITVINTS
TXPZRIYENT RESUIREMENTS

JEA/CCUS/SAONSCR: COLORACD EXPEAINENT: MICRO-2RGANISMIT ERCTCR

EXFERIMENT 8: 2

EXPERIMENT CRJECTIVES: EVAMINATION OF THE DICSYNTHESIS OF FLAWTS, EACTERIA AND PLANT E¥SEAANTS WHICH 9RPVEST 005, NI &L LI%RT
ENERGY IN CHEMICAL FORMS.
NUMBER OF [AUNCHES: 3 REQUESTED IST LAUNCH: 38/Q1/%8 TUSNARDNL (morttst: 3
CURRENT STATUS CF HARDWARE {corcept, mockup, preteflight unity flight wribls TLIGHT INIT
DIMENSIONS {cm) X or diameter:-3- Y or lengthi-3- I VOLDME (oml)y 27000, 3
MASS {kg, including stowage): {3,000
REGUESTED CARRIER: MIDDECK LDCKER % USAGE (2-102): @@
OTHER COMPATIBLE CARRIERS: GRS (I CU, FT}
POWER DC {watts) AC (matts)
ON-ORBIT NORMAL: £5. 0002 -2-
PERK: -8 -0
ASCENT/DESCENT  NCRMAL: -@- -9~ ESSENTIAL PCWER RESUIRED {y/inl: -
PEAK: -2 -8- RYOLNT faabisi: -@-
PRELAUNCH NORM.: -@- -0~ ESSENTIAL EWEREY !kei}: -2-
PERK: -8~ -2
TOTAL ENERGY (kwh}: -@-
THERMAL /FLUID ACCOMMCDATIONS
COOLING (watts} FLOWRATE lkg/hrd
AVIONICS AIR LOOp -&- -2-
ﬁx?gig LOgP 3: -_2: ORIiGINAL PAGE IS
: OF POOR Qu '
QUALITY
YENTING
VACUUM (mbar): @ FLOW (gu/s): -@- QUANTITY (grams}: -@-

COMMOND/CONTRCL (externally supplied)
TELDMETRY (y/n): N DATA RECCRDING {y/m}; N EXTERNAL CONTRCL {y/»): N LOWNLINK LRTR (y/a)s N UFLINE CONTRCL fy/-)3 N

OPERATIONS

CREW TIME REGUIRED (hrs): 4,000Q NO. OF CREWMEN: | YAX TIME/OFERATION Ihesi: 4,0200

COMMENTS {crew): SAMPLES CHANGES AND STABILIZATION,

CONSTRAINTS

LIGHTING (y/n}: N WATER DUMPS (y/n): N VERNIER THRUSTESS f{y/w): N CREWd MOTION (y/ni: - VENTING v/ -

POINTING/STABILIZATION
TRRBETS FEQUIRED (y/n}: - E-LEVEL REQUIRED: 2.00012 TOTAL RUNTIME SZQUIRED (hrs): 234.9

ORBIT PRRAMETERS
ALTITUDE REQUIRED (nmi): -8 INCLINATION {degrees): -8- ATTITUDE: -8~

REMARKS: INITIAL VERSIONS OF THIS EXPERIMENTAL WORK MRY BE SUITABLE FOR FLICHT IN E¥IZTIMG 7EA IR YDA H8SLWARE, ~RLLIN-GN ITLTIEE
ARE LIKELY 7O REQUIRE SPECIALIZED “ARDWASE CURRENTLY UNDSR LEVELIPMENT. THIS SQUITWENT YAY BI SUITABLE °03 RUTTRTICN.
FOLLOW-CN WORK MAY BS AELE 70 LTILIZE LIFESAT OR A C-GAs.

Sus Hoiwe

CONTACT: MARVIN LUTTEES PHONE: 203-432-73:3
HAS JER (MOU OR OTHER PROGRAM! BEEN AFRROVEL? Y
WHICH PROERAM AND APP_ICATION DRTE? CLIS
_ IF APPRCVED, WHEN SICMED? lo/@1/87
2.2-48  FLIGHTS FLOWN TO DATE:-3- .,  IF CURRENTLY YANIFESTED, WHIDY FLIGHT® -2-
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B L T RTTan Lt S —— B e e A I T ey

- AL AT ILT
— P T3 Cul ford
S CYDEITYEUT SR T et ey
i ZAPESIMENT REDUITIMENTE
-
L4 dalalffaigly! ialel ~ 3 myrey WY, FERTRYSHET B TR ey, e .
: JEA/CCDT/SPONSCR: COLORADD SAFERIMENT CENTRIFUGAL FLUITE YRNRECTMEL
—

. EXFIRIMENT &0 3

EXPERIMENT OBJECTIVEE: USE OF THE CENTRIFUGAL SORCZS TO FUMP AND MIX FLUIDS 0 FESFQSM TURIT SSRARATIONS IN IS0 &3V

“

NUMBER OF LRUNCHES: 2 REGUESTED 15T LAUNCH: 83/01/32 TURNRTIOND ‘mositety 3

URRENT STATUS OF HARTHARE {concept, mockup, prctofiight umit, flight writl: CONCERT

DIMENSIONS fom) ¥ ar diapeter:-2- Y o lengthi-0- 1:-2- VELME loediy TV
YASS {kg, ircluding stowaga): {5, 2020

RETUESTED CARRIER: MIDDECK LOGWER 1) % USAEE (@-13d: &
CTHER COMPATIBLE CARRIERS: -2-

LI

ORIGINALL PAGE IS

PCWER IC {watts) AC lwatts) OF POCH QuaLiTY
ON-0RBIT NORMAL: . 50,0000 -3
PEAK - @8 -2- -0-

ASCENT/DESCENT  NORWAL: -8- -8 ESCENTIAL FOWER REQUIRED (y/-0: -
PERK: 8- -0 AYOUNT lwsticsl: -3-
PRELAUNCH NORMAL: -0~ -3~ ESCENTIAL DNESBY (hah): -@-

PERK:  @- -¢-
TOTAL ENERSY (kah): @~

THERMAL /FLUID ACCOMMGIATIONE
COOLING {watts! FLOWARTE (Lg/hwi
AVIONICS AIR LOCP ~3- -8~

MPE FLUID LEOP -2 -G
CARBIN AIR -3- -8-
VENTING
VACULM {(abar); -8~ FLOW {gw/s}; -@- GURNTITY (grams): -&-
- COMMAND/CONTROL lexterrally sqpplied)
iy T TELEMETRY (y/rd: N DATA RECORDING {y/r): N SXTERNAL CONTROL (y/wit N TOWNLIMY TATR fy/=53 N UPLINA CONTROL Ly2»r N
= OPERATIONS
ST CREW TIME REQUIRED (hrs): 5,580 NG, OF CREWMEN: MAX TIFE/CRERATIEN {hrsi: 27200
i COMMENTS {crewi: LOAD SAMPLES AND REAL TIME PHCTOGRAPWY
i
EONSTRRINTS
- LIGHTING {y/ri: N WTER DUMPS {y/nl: N VERNIER THRUSTERS (y/wi: X CREW ¥OTION /-1 N ENCINE (5 N
3 POINTING/STRBILIZATI
o TRREETS REQUIRED (y/mi: N S-LEVEL RCOUIRED: 2.090:8 TOTAL RUNTIME RSOUIRED (hes): 234,
o ORBIT PARAMETERS
i ALTITUDE REQUIRED (rmil: -@- INCLINATIEN (degrees!: -0- RTTITLDE: -0~

REMARMS: THIS HAEDWARE IS UNTER DEVELOPMENT, PCWER REQUIREMENTE, Z7C. MAY CHANCE WiTH TIVE,

CONTACT: MRRVIN LUTTGES PUONE: 383-432-73.3

; HAS JEA (MOU TR OTHER PROGRAM) BEEN APFRCVELY Y

- #HICH PROGRAM AND APPLICATION DATED LCI5

. IF GPPROVED, WHEN EIGNED? 18/01/37

i FLIBGHTS FLOWN TC CATE:-0- . IF CURRENTLY MANIFZSTED, WHIDH FLIGHT? -)-




RV
EXPERIVENT SERUIZEZEN
JER/TCDS/SONECR: COLOZATG EXPTRININT: BLLOT FMEDLEGY DNFEAIMENT/LVYISRTICE/EONT IVNAYIZS

EYPERIMENT 3 4

EXPERIMENT CBJECTIVES: STULY COF BIGMEDICAL ISOMORFHIZM IN ROTENTS IN SICACERAVITY FUR CVRLUATING "woIsi® [ISSAsE 74721 Al AC

SECRETS.
NUMBER OF LAUNCHES: 3 REQUESTED 157 LAUNCH: @3/01/%2 TURNRCIAD ‘mc®nsl:
CURRENT STRTUS OF HARDWAPE lccrcept, mockup, protoflight amit, flight urit): CONCERT
DIMENSICNS (cm) ¥ or diameter: 24.5003 Y o~ length: 43,7302 I3 SLLO002  WDLUYE femdl) ZZIEQLD

YASS kg, includirg stowage): 27. 200

REQUESTED CARRISR: MIDDECK LOCMER (1) X USAEE (0-120i: (G0
OTHER COMPATIELS CARRIERS: SPACELAE
POWER IC lastts) AC 1satis}
ON-ORBIT NCRMAL : 0. 2200 -3-
PEAK -2- -
ASCENT/DESCENT  NCRMAL: £Q. doee -3~ ESTENTIAL FOWZ? REQUISED fyioi: -
QERK: -@- -a- Q.YU;’N& {natts): -Q-
PRELAINCH NORYAL o9, a0da 2= ESSENTIAL ENSRZY [kl -@-
PERK: -g- -3~

TOTAL ENERGY (kwh): -@-

THERMAL/FLLTD ACCOMODATIONS
COOLING (watts) FLUWRATE (ig/em

AVIONICS AIR 007 -3~ -3-
¥re FLUID LOOP -3- -
CABIN PIR -8 -8
VENTING
VACUUN {abar): -8~ FLOW {gn/s): -8 QUANTITY {grams): -0~

COMMANG/CONTROL {externally supplied)
TELEMETRY {y/n): - DATA RECCRDING {y/n): - EXTERNAC CONTROL ly/nd: - IDWNCIME DATR fy/eds - UPLIDWHCONTRDL 000 -

OPERATIONS :
CREW TIME REQUIRED thrs): 5.200Q NO. OF CREWMEN: YA TIME/OEEIATION (heel: 02202
COMMENTS (crew): ACGUIRE BLOCD SAMPLES

CONSTRRINTS
LIGHTING {y/n): - WATER CUMPS (y/r): - VERNIER THRUSTERS {y/ni: - 328 MOTION fyfnis - VENTINE y/ris -

POINTING/STABILIZATION

TRRGETS RECQUIRED (y/n): - S-LEVEL REDUIRED: 2,0013 TOTRU SUNTIME SZQUIRED (hrel: ZZ4E
ORRIT PARRMETERS
ALTITUDE REGUIRED {ramij: -@- INCLINATIEN (degrees): -8- ATTITUTE: -

REMARKS: HANSAS STATE UNIV. AND UNIV. OF CCLORACO HAVE PROFCSED T0 EXAMINE THE £FFZCTS OF BLOCD RHEDUSCY TN SHZEL3 YONDVE, NI

EXPERIMENT WILL FORM AN IMPORTANT LERD-IN 70 THIS WOSBK, THIS TAPZRIMENT WILL UTILIZED THEZ ANTWAL INCLOSURZ MLULE {A2vl,

CONTACT: MARVIN LUTTGES PHONE: 282-432-7513
NAS JEA (MOU CR OTHER PROGRAM) EEEN APPROVELT Y e
WHICH PROGRAM AND APCLICATIIN DRTED CCIS OhiGaiaL FAGE iS5

IF OPCRDVED, WHEN SIGNEDY @/01/87 OF POOR QUALITY

=3380 FLITHTS FLOWN T0 DRTE:;-3- . IF CURRENTLY MNIFESTED, WFIDH FLIGHT®

TR TR T R
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EXPERIMENT REGUIAEMINTS
JSR/CCDE/GPONSOR: COLORADD EXFERIMENT: BICFROCZESING FLUIED SARZRIMENT AFTARATLS 1T (EFER-T0)
EXPERIMENT 8

EXPERIMENT CRJECTIVES: SYNTHEZIS OF ARTIZICIAL BICMATERIALS ORIGINAL PACE 15
OF PCOR QUALITY

NUMBER OF LAUNCHES: 4 REQUESTED (5T LAUNCH: 27/01/90 TURNASCUNT 'morbheir 3
CURRENT STATUS OF HARDWARE {concept, mcckipy protoflight unit, flight unitls CONCEFT

DIMENGIONS (om) X or diavetar: 52,002Q Y or length: 44,3000 2y SR G VOLUME fzpd3lr L3400Q.
¥RES fhg, including stowagel: 13,0000

REJUESTED CRRRIER: MIDDEDX LOCKERS (2} % USREE 12-10@): (R
CTHER COMPATIBLE CARRIERS: -2-

POWER BC (watis) A0 lwatts)
ON-CRBIT NORMAL 50,0000 -g-
PEAK: -3- -3~
ASCENT/DESCENT  NORMAL: -@- - ESSENTIAL FOWZR REQUIRED {y/n)s -
PEAK: -3 -3- AMOUNT (watts): -@-
PRELAUNCH NORMAL: -@- -g- ESCENTIAL ENERBY (kwhl: -@-
PERK: -8 . ad

TOTAL ENERGY (keh): -8~

THERMAL /FLUID ACCOMMODATIONS
COOLING (watts) FLOWRATE {xg/hr)

AVIONICS AIR LOOP -8- -3-
WPE FLUID LOOP - -
CABIN AIR -2 -
VENTING
UM (mbar): - FLOW (gm/s): ~B- QUANTITY (grams): 8-

COMMOND/CONTRCL (exterrally supplied)
TELEMETRY {y/n}: - DRTR RECORDING {y/n}: - EXTERNAL CONTROL {y/md: - DOWNLINK DATR {y/w3s - UPLING DONTROL iy/<): -

CPERATIONS
CREW TIME REQUIRED (hrs): 3.200Q NO. CF CREWMEN: ! PAX TIME/CPERRTION thrs)i-@-
COMMENTS {crew): CHANGE SAMPLE CASCETTE

CONSTRRINTS
LIBHTING (y/n): - WATER DUMPS {y/n): - VERNIER THRUSTERS (y/n): - SEW MOTION fy/ed - VENTINE fy/nit -

POINTING/STABILIZATION
TARBETS REQRUIRED (y/n): - G-LEVEL REQUIRED:-0- TOTAL RUNTIME FEQUIREL ihrs): 254.0

ORBIT PARAMETERS
ALTITUDE REGUIRED {rwmi}: -8- INCLINATION (degreesi: -0- ATTITIE: -8-

REMARKS: LATE LOADING OF 12 MOURS BEFORE LAUNCH AND EARLY ACCETS CF 5 HOURS AFTER LANDIMG 73 DZSIRET, [F THI3 I3 MOT SOE3IELE,
ALTERNATE SAMPLES WILL BE PROCESSED. THIG EXPERIMENT REQUIRES USE OF THE RIFRIZESATOR/INCUEATCR MOLULLE 13/0M OF ZAARECD
USE OF THE REFRIGERATOR/FREEZER.

CONTACT: MARVIN LUTTGES FHONE: 303-432-7812
HAS JER {MOU OR QTHER PROEBRAM) BEEN APPROVEDZ? ¥

WHICY PROGRAM AND RPPLICATION DATE? CLDS

IF APPROVED, WHEN SIGNEDY 13/Q1/87

FLIGHTS FLCWN TO DATZ:-@- . IF CURFENTLY WANISEETED, WHICH FLIEHT? -2- T 2957
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PETMEREY
EXPERINENT REQUTREMEE
JZA/CCDS/SPONSTR: COLORADD EXDERIMENT: PICRROCESSING FLUIDE EXFERISENT A7FAARTLT 12-FZm)
EXPERIMENT #: 5
EXFERIMENT OBJECTIVES: FER CQUIPPED WITH ISOTHERMAL MERTER 70 ALLOW THE ETLDY CF SEUF RSSEMELY AND [ISZDVED AISEMELY IF
MACACMOLECLLES,
NUMBER OF LAUNCHES: & REQUESTED IST LAUNCH: 07/81/50 TORMRSCUNT {movihsl: 8

CURRENT STRTUS OF HARTWARE {corcept, mockup, protoflight urit, flight urit): CONCIFT

DIMENSIONS {cm) L or diameter: 52,0000 Y or length: 44,0009 I: 22,2000 VOLUME lonlis 14009,
MASS (kg, including stowage): {8. 2000
REQUESTED CRRRIER: MIDDECK LOCKERS (2) % USREE {0-120!: @@
OTHER COMPATIBLE CARRIZRS: -8-
PONER EC (watts) AC (matts)
GN-ORBIT NORVAL: 50. 0% -2-
PERR: -8~ -8
ASCENT/DESCENT  NORMAL: 53, tada -3- ESSENTIAL FOWER PEQUIRED ly/viy -
PEAK: -0~ -2- RMOUNT (matts); -@-
PRELAUNCH NORMAL : 0. 0008 -2~ ESSENTIAL EMERCY ‘hatl: -R-
PeRK:  -@- 8-

TOTAL ENERGY {(kwh): -@-

THERMAL/FLUID ACCOMMODATIONS
COOLING (watts) FLOWRATE {kg/hn)
AVIONICS AIR LOOP 2- :
ﬁxﬁig Loop i -2 ' ORIGINAL PAGE IS
OF POOR QUALITY

VENTING
VACLAM (abar): -@- FLOW (gn/s): - QUANTITY igrams): -0~

COMMAND/CONTRCL {externally supplied)
TELEMETRY (y/n): - DATRA RECORDING (y/n}: -  EXTERNAL CONTROL f{y/nd: ~ COWNLINK LATR Iy/e0: - LPLDN DONTSOL

OPERATIONS

CREW TIME REDUIRED (hrs): 3.0000 NC. OF CREWMEN: | ¥AX TIYE/CPESATION ihmst: 35,3000

COMMENTS (crew): CHANGE SAMPLE CRSSETTE

CONSTRRINTS

LIGHTING {y/n): - WRTER DUMPS {y/n}: - VERNIER THRUSTERS {y/n); - CREW MOTION (y/s3: - VENTING (y/-ts
POINTING/STABILIZATION

TRREETS REQUIRED {y/ni: - E-LEVEL REQUIRED:-0- TOTAL RUNTIME REQUIRED (hwsiy 234,90

ORBIT PRRAMETERS :

ALTITUDE REGQUIRED (rwi): @~ INCLINRTION (degrees): -@- ATTITLTE: -0-

FREEZER.

CONTACT: MARVIN LUTTBES PHONE: 203-432-75.3
WS JER (HOU OR OTHER PROGRAM) BEEN APPROVEDY V
WHICH PROSRAM AND APPLICATION DATE? LIS
——55E5 —— .F APAQVED, WHEN SIGNED? (9/@1/57
" FLIGHTS FLOWN TO DATE;-@- . IF CURRENTLY MANIFTSTED, WHICH FLIGHTY -0-

T— Y

= vu,— TT A

REMARKS: LATE PAVLOAD INSTALLATION OF {2 HOURS BEFORE LAUNCH AND EARLY ACCESS OF 5 HOURS PZFLECT DESIGRBLE LIMITE, I
POSSIBLE, ALTERNATE SAYPLES WILL BE FLOWN. THIS EXPERIMENT WILL REDCIRE USE OF THE R/IW CR SHARED LIE OF R RZFRIEZRRTOR
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i
- TZR/CCDS/SPONSCRs COLORRDD EXPERIMENT: HIERER FLANT ERCWTH IV WICACERRVITY
-1

TIFERIENT 4 7

EXFERIMENT DBJECTIVES: THE GRCWTH OF HIZHER FLANTS, ZFECIALLY FOOD FLANTE, IN MICRIGRAVITY WllL B IWEITIGATII,

-1
-

NUMBER OF LAUNCHES: 2 REQUESTED IST LAUNCH: @7/01/5% TURNAROIND fmcethslis 3

1
&

[
inLacind

CURRENT STATUS OF HARTWARE {corcept, sockup, pretoflight wnit, Flight uritl: CONCEZT

DIMENSIONS {cm) ¥ or diameter: Si,20 Y or lergth: 72,4300 212~ PRLUMT iondly 14374%, )
1 MASS {kg, ircluding siewage): 45,5200
-1 ¥
4 1
REQUESTED CRIRIER: GAS (5 TU. FT.) % USRGE fa-100: (&) .

: OTHER COMPATIBLE CARRIZRS: ~8-
T‘% oRicgf‘ih‘SL Pas ;
PCWER X (watts) C lwatts) OF popp . “5E 1%

CN-ORRIT NORMAL:  {S.000Q -2- R QUALIT} :
-1 PERK: 8- -3~ :
- ASCENT/DESCENT  NORWAL: -@- -3- ESTENTIAL TOMER RZOUIIED {y/n): -
, PERK:  -@- -2- ANCUNT twatis): -0-
= PRELAUNCH NORWAL: - - EZ3INTIAL ENEREY {kab): -@-

PERK:  -0- 8-
TOTAL ENERGY (kwh): 8-

THERMAL /FLUID ACCOMMODATIONS
COOLING (watis) FLOWRATE (kg/h»)

AVIONICS AIR LOCP -@- -3~
#PS FLUID LECP -8 -3~
CABIN RIR -2- -2-
VENTING
VACULM [abar): -@- FLOW (gu/si: -@- JURNTITY {gremsi: Q-

COMPAND/CONTRCL (extermally supplied)
TELEMETRY {y/ni: - ORTA RECORDING {y/n}: - EXTERNAL CONTREL ly/ats - LDOANLINY DATR {y/»h: - FUINCCONTROL {y/=is -

CPERATIONS

L CREW TIME REQUIRED {hrs): 0.0000 NO. OF CREWMEN:-0- ¥EY TINS/OREIRTION {wg):-O-

= COMYENTS (crew!: -@-

o INSTRAINTS

o LIBHTING (y/n)s -  WATER CUMPS (y/rd: -  VESNIER THRUSTERS fy/md: - C3EW YOTION ip/mls - WEWT0G lg/i: -

POINTING/STARILIZATION

TRRGETS REAUIRED fy/n): - G-LEVEL REQUIRED:-8- TOTAL SUNTINE FEGUIRED (hvel: 1340
1 ORBIT PASAMETERS
ALTITUDE RETUIRED (rmi): -0~ INCLINATION (degrees): - ATTITULE: -0-
- REMARKS: -
' CONTACT: MARVIN LUTTGES FHONE: 202-492-75.3
. HAS JEA (MCU OR CTMER FROGRAY) EZEN APPRCVED? Y
1 WHICH PROGRAM AND APPLICATICN DATE? CLDS
1

IF APPROVED, WHEN SIGNED? 1@/21/87
FLIGHTS FLOWN 7O TATE:-@~ . IF CURSENTLY MANIFESTED, WHITH FLIERTY -3~

=~ 2253
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JER/CCDE/SFONGER: COLORACD

EXPERIMENT %: 8

ZXPER

INENT CBJECTIVES:

P R R A

VIRLS BITLDBICS:

THE ISCLATION, IDENTIFS

EX?‘:Q"'" - -..gb.-.. ros e

P4y ISP e

IMENT: ZEASRIC

T30 BIITICLTISING ATTARATLE

veodde

113

1FER

{SER

TIYITATID - - A fape -
RUTSIIIATION OF CIl. REDZDTORE TWAT ALLDW VISUSES

CATION, C

ENTER ZELLS.
NUYBER OF LAUNCHES: 3 REQUESTED 15T LAUNCY: 285/81/32 TURNAFCUND imeetbsi: E
CUSRENT STATLS OF HRRDWARE (corcept, mockupy pretofliight unit, flight uritly COMCERT
DIMENSICNG (cm} X or diameter: S2,3000 Y or length: 34,203 I TR WILL¥E lomdi: ITO0QLQ
MASS (kg, ircludirg stowage): 14, 2000
REQUESTED CARRIZR: MIDDECH LICKER (1) ¥ USREEZ {(3-:120): 2
OTHER COMPATIBLE CARRIERS: SPACELAB RACK, SPACSHAR
PCWER BC {watis) AC {natts)
ON-QRBIT NORMAL : 190, 222 -2~
PEAK:  -B- -3~
ASCENT/DEECENT  NORYAL: 180, e -8- ES3ENTIAL POWZR RZZUIFED fyiris -
PERH:  -@- -2 AMOUNT fwattel: -3-
PRELAUNCH NORMAL: 100,200 -3 ESSENTIAL ENERCY {kah}: 8-
PER:  -B- -0-

TOTAL ENERGY (kah): -2~

THEMAL/FLUID RCCOMMODRTIONS

AVIONICS AIR LOOP
¥PE FLUID LOGP
CABIN RIR

VENTING

VACUM {mbar): -8-
COMMAND/CONTROL ({extermally supplied)
TELEMETRY (y/ni: N

CPERATIONS - .
CREW TIME REGUIRED (hrs): 3, 0000
COMMENTS {crew): SAMPLE CHANGES

CONSTRRINTS
LIGHTING {y/n}: -

POINTING/STABILIZATION
TARGETS REQUIRED {y/n}: -

CRBIT PARAMETERS
ALTTTUDE REQUIRED (rmi): B

REMARKS: THE LATE ACCESS OF

FLOW igu/s): -3-

DATR RECOADING (y/n): ~

WRTER DUMPS (y/n): -

CODLING Inatts)

FLCARATE {ng/hr)

-2~ -2- T

- -~ gi‘a’f’@hériL ﬁ;.i‘l_-..r I3

< - OF POOR QUALITY
QUANTITY {grams): -2-

NO. OF CREWMEN:

G-LEVEL REQUIRED:-Q-

INCLINATION {degrees): -3-

2 HOURS BEFURE LAUNCH AND EARLY ACCESS OF 5 HOURS AFTSR ANDING 13 DEZISED, THIZ XPERIVD

EXTERNAL CONTROL ly/»i: -

VERNIER

DOWNLINY LATR (y/nde - URLINK CDWTROL 7m0y -

1 MAX TIMS/GRE:

TION (hesis 3.0000

THRUSTERS (y/nit = O30 MOTION (p/vd: - WEVTING iy/e

TOTAL AUNTIME FERUIRED (hrgl:

RTTITURE: -2~

sl A

Cawas LD

THE US OF THE R/IM OR SHARED USE OF A REFRISERATOR/FREEISS.

CONTACT: MARVIN LUTTEES
HRS JER (MY OR

CH PROGPAM AND APRLICATION DATE? CCDS
SISNED? {2/31/37
IF CURRENTLY MANIFESTSD, wHITk FLIE-TT -2-

1 grnanvc*, WHEN

FLIGHTS TLOWN 7T DATE:-9-

PHONE: J@3-492-7513

CTHER PRCGRAM) SEEN AFPROVER® ¥
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mYRTTRIYTLT ST T
TYPERIVENT RTWUTAEMENTE

OR:GINAL PA3E #4
OF POOR QUALITY

JEA/CCDS/SPONECR: COLORADO TYFERIMENT: L0E3 JF YIDRGERAVTTY
SXFERIMENT &2 3

EXPERIMENT DBJECTIVES: USE CF FULSET EM FISLLS 7O RZDUCE EONE YRES LOSE IN DURFERIMEINTAL AMIVALE,

NUMBER OF LAUNCHES: 2 REQUESTED 157 LALNCH: at/ei/=d TUEHARTAD neritelr
CURRENT STATUS OF HARTWARE (corcept, mockup, protoflight emity Flight weith: COMERT

DIYENSIONS fcm) X or diameter: S1.C008 Y or lergth: 72,0002 I:-¢- OLURE {onlls L4TIIE
58 (kg, including stowage): 23,3008

REQUESTED CARRIER: GRS CAN (S CH. FT.) 4 UBAGE (@-1qd): 2@
OTHER COMPATIBLE CARARIERS: -&
POWER IC {watts) AC ‘xatts)

ON-CRBIT NORMAL: -0- o

. PEAK: -8- -2-
ASCENT/DESCENT  NORMAL: -@- -Q- ESSENTIAL FOWER REQUIRSD {y/=ly -
PERK: -2- -@- PMOUNT faattsl: -a-
PRELAUNCH NORMAL: -8- -@- ESEENTIAL ENERGY (kari: -2-

PERK:  -0- -2-
TOTAL ENERGY (kwh}: -0-

THERMAL/FLUID ACCOMMODATI .
COOLING {watis: FLOWFATE [xg/hri

ICNICS AIR LOCP -2- -2-
#pE FLUID LCOP _ -8 -
CABIN AIR -0- -8-
VENTING
VACLLM (mbar): -8~ FLOY (gm/s): -8~ DURNTITY Igraas): Q-

COMMAND/CONTROL {extermally supplied)
TELEWETRY ly/n}: - DATA RECORDING (y/n): - EXTERNAL CONTROL f{yf: - DOWNLDNG DRTR {y/vi - UPLIWG DONTREL {y/sii -

TPERATIONS
CREW TIME REQUIRED lhrs) :-0- 0. CF CREWMEN:-@- ¥AX TIME/CEZIRTION fire):-B-
COMMENTS {crew): -@-

CONSTRAINTS
LIGHTING {y/ni: - WATER DUMES (y/n): ~ VERNIER THRUSTERS {y/n): - CFEm MOTION {ymie - VENTINE T -

POINTING/STABILIZATION .
TRARGETS REQUIRED (y/n): ~ G-LEVEL SEQUIRED:-Q- TOTAL RUNTIXE FZQUISED {hesly ID4Q

ORBIT PARAMETERS
ALTITUDE REQUIRED {rumi}: -0- INCLINATION {degrees:: -0- ATTITLLE: -0~

REMARKS: EARLY PAYLOAD REMOVAL IS MORE CRITICAL THAT LATE PAYLOAD INSTRLLATION. [F RMOVRL I3 [ELAVEL, I7 WILL B2 IIFFTOULT T
DETERMINE IF PEMF'S HAVE AMECRATED EONE MASS LOS3, 3R IF ANINALS HAVE RE-CALCIFISD LPON RT-EMPUZURE 70 CRRVITY FIELD

CONTACT: MARVIN LUTTEES PHONT: 03-432-7512
HAS JER (¥OU OR OTHER PROBOAYS EECN APDROVEDY Y

WHICH PROGRAM AND APFLICATION DATZ? CCT3

IF APPROVED, WAEN SIGNED? :9/01/87 i
FLIGHTS FLOWN TO DATE:=@- .  IF CURRENTLY ¥ANIFESTED, WHICH FLIGKT? -2- " 2255

b
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SYPTITMIVUT oA sy e
SAFERIMENT RTAUIFTvENT:

JER/CTDE/SFONSGR: COLCRACO EXFZRIMENT: BIDPROCESIING W17+ TaZ MATZRIALE [UZTESRION A7TaS

SRR
EXFERIMENT 41 (@
EXFIRIPENT CGBJECTIVES: FLUID MIXING DEVICE THAT CAN MIX {40 SAMPLES OF RNY 2-3 FLUILS. USEZ: FROTEIN LOYETRL G0WT+, TIDTROTESSING

RAND BICECIENCE.

NUMEER OF LAUNCHES: 2 REQUESTED (BT LAUNCH: 11/81/35 TURNARQLND [menttsiy 3
CURRENT STATUS OF HARCUARE (comcept, meckup, protoflight unit, flight unitls FLIGHT INIT

DIMENSIONS {c3} X or diameter: 52,0000 Y o» lenmgth: 44,0000 I 2E, 0083 GVCLUXE londds TR
YASS (kg, ircluding stomagel: 34,0000

Q‘QL_STED CARRIER: MIDDECY LOCMER (D) % UZREE 0-1¢t: 1@
OTHER COMPATIBLE CARRIERS: -8-

FOWER DC {watts) AC (watis)
ON-CRBIT NCRMAL s 72,0200 ~-g-
PERK: 8- -2
ASCENT/DESCENT  NORMAL: TS, 2000 -2- ZSEENTIAL FOAER REDUIFED lyiris ¥
PEAK: -3~ -0~ AYOUNT {mattsi: -@-
PRELAUNCH NCRMAL : 75, 2308 -9~ ESSENTIAL ENERGY kah): -0-
FERK: -3~ -2-

TOTAL ENERGY (kwh): -0-

TUERMAL/FLUTD ACCOMMODATICNS
COCLING (matts) F.GWRATE (xg/hw
AVIONICS AIR LOOP - -2- ORIGINAL PAGE IS

¥PE FLUID LOCP e e OF POO 7
CABIN AIR 2- - R QUALITY

VENTING
YACAM (mbar}: @~ FLOW {ga/s): -@- QUANTITY {grams): -@-

COMMAND/CONTREL l{exlermally supplied)
TELEMETRY (y/n): - DATA RECORDING (y/n)s -  EXTEANAL CONTROL {y/n): - COWNLINK DATA (y/#): - SPLINK LONTRSL fy/=i: -

CPERRTICNS - S .
CREM TIYE REQUIAED (hrs): {,0000 NO. OF CREWMEN: | XAY TIME/CFERATION fhrsi: A.I200
COWMENTS (crew): SEDUENCE AT START OF MICROGRAVITY AND STOP 3 HOURS PRICR TO 9E-ENTRY,

CONSTRAINTS :
LIGHTING fy/m): = WATER DUPS (y/m): - VERNIER THRUSTERS (y/=}: -  CREW OTION (y/e): - LENTING Iy/~

POINTING/STABILIZATICN

TARGETS REDUIRED (y/m}; - G-LEVEL REQUIRED:-8- TOTRL RUNTINE RSOUIRED Ihrs!: 23000
ORBIT PARAMETERS
ALTITUBE REGUIRED (rmi): -0- INCLINATION {degrees): -8- RTTIREE: 8-

REMARKS: 12 HOUR LATE LOADING AND 5 HOUR SARLY ACCESS REFLECT DSSIPED LIMITS. PAVLORD WEIGHT INCLUDES THE WEISHT IF A 3/Iv, I,
CONTRDL BOX AND BATTERIES.

CONTACT: MARVIN LUTTBES FHENE: I03-432-73l

HAS JEA {MCU OR OTHER PSCCRAM) BEEN ARPROVELY Y

WHICH PROGARM AND AFOLICATION DATE? {LDS

o7 GPPROVED, WHEN ZIGNED? 13/81/37

CLISHTS TUIWN TC DATE:-d- . IF CURRENTLY MRNIFESTED, WHIDH FLIEATT -2- C - l
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JER/CCDS/SRONSOR: HOUSTON TYPTRIVINT: WAMI DHITLD TRCILITY ORIGINAL PAGE IS

Fegpaly P

= OF POOR QuALITY

SXPERIMENT #: :

o EXPERIMENT OBJECTIVES: MOLETLLAR Q‘JD CAEMICAL EERM ERITAXY GRIW™™ OF COMRIUMD f'“"'"“""""""", AND TTRER TEDANICALLY IwR3lamiem
) YATIRIALS USING TECHNIGUES REGLIAING LLTRAR--TCY SRCULY, “IGH4 UMFILS IPEEDS, mlD RICRTIVELY LRRCE ROSKING

YOLLYEE,

—

v

e

NUMBER OF LAUNCHES: L] EQUESTED 157 LAUNCH: 39/21/3! TORNATOUNE fmorihelr S

R
we r
P

CURRENT STATUS OF HARDWARE (ccrcept, mockup, protoflight erit, Flight aridds CONGEET

DIMENSIONS (cm) L o dianeters 327,008 ¥ oor langth: 205,202 13- YOLUHE ondi -
:o MRES {kg, including stowage): IR

o REQLESTED CARRIER: EC3 CARRIZR X LZREE 13-1007: 102
T OTHER CC¥PATIBLE CARRIERS: CARGD BAY PALLET

POWER EC (watts) RC (watis:

ON-CRBIT NORMAL: -@- -0-
PERKs -9 -

ASCENT/CESCENT  NCRMAL: -@- -2~ E2ZENTIAL POWTR RERLIFED /ey -
PERK: -0~ - PUOLNT laatiel: -0~

PRELAUNCH NORMAL: -@- -3~ ESSENTIAL EREREY LaFlr -0-
PERK: -2 -8

TOTRL 2ERBY {kahl: -0~

s THERMAL /FLUIC ACCCMMCDRTIONS
COCLING (watts) FLOARATE {ig/ir)
T AYIONICS AIR LODP - -2-
B ¥FE FLUID LOCP -3 ~¢-
CABIN AIR -0 -2-

VENTING
VACUM (mbar): -0- FLOW (gu/s}: -8 OUANTITY igramsi: -8-

COMMAND/CONTROL {extermally supplied)
TELEMETRY ly/r): - DATA RECORDING {y/mi: - EXTERNAL CONTROL (y/m): - LOSLINK DATR [p/-0s ¥ USLING SQT3CL ()4

.
TATR ! y/uie -

~ OFERATIONS
CREW TI¥E SESUIRED (hrs): 40,000 . OF CREWYEN: | WAY TIME/CRESATION ey 40,000
COMENTS {cren): PRYLORD CFEFATIONS TDENTIFIED AS ABOLT 40 CONTINUCUZ 40U75 LST'G & T4 2077 DPERRTING

CONSTRAINTS
- LIBHTING fy/v): N WATER SUMES ly/mi: Y VEANIER TMRUSTESS (ySeia ¥ LI TN iy ENTINE e s

-

; POINTING/STRRILIIATION
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3.0 CARRIERS AND FACILITIES DATABASE

The space flight accommodation hardware available to commercial users varies
widely from middeck carriers to free-flyers. To efficiently match the requirements of
experiment hardware to the resources of a carrier, information on the carrier's
capabilities are required. The carriers and facilities database contains all types of
space flight accommodation hardware covering the spectrum from middeck lockers to
the Space Station. A total of 42 carriers and facilities are contained in the database.
Data inputs for each entry are: company/sponsor, mission length, flight experiment
opportunity value, parent, and status of hardware. Operational parameters for each
entry include interior and exterior dimensions, volume, mass, power, cooling,
command/control, venting, exposure and video. The "remarks" entry for each carrier
gives information on past or future flights, safety and integration concerns or other
general information relevant to the carrier. The database is an evolving entity, which
will be updated and expanded as new data is received and analyzed. Use of the
information in the carriers and facilities database can give a better understanding of
the capabilities and function of space flight accommodation hardware.

Information from the database was used extensively on the Commercial User Flight
Accommodation Plan.

3.0-1



3.0-2

I,

Qi

| i

R

il |

T

L {4

Wi

i £, & 1 S Wi X

B



1f

("

nrL <

1
1

l.

CARRIERS AND FACILITIES DATABASE INDEX
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CARRIER DATA 3HEET

CARRIER: DOUBLE RDAPTER PLATE

COMPANY /SPONSOR:  NASA

CONFIGURATION: STANDARD ACRONYM: DAP

MISSION LENGTH (DAYS): 7. FED'S: N/R

PARENT: SHUTTLE

CURRENT STATUS OF HARDWARE (definition, design, existing}: EXISTING

DIMENSIONS -
{external, ft) height: 1.8235 width: 1,427 length:  0.0729  diameter: -0-
{internal, ft) height: -0- width: 0. length: -0- diameter: -0-
VOLUME (ft3)
total: &, experiment: 4, stowage: 0. oressurized: 4,
mounting area (ft2): 2,48
MASS (1bs)
total: 120,  experiment:  100.5 carrier: 12.3
POWER
Total to Carrier Available to User
NORMAL (watts) 180, 180,
PEAK (watts) 180, 180,
PERK LENBTH (hours) -0 -0
ENERGY (kwh) -0- -0-
COBLING (w)
TOTAL AVAILABLE TO CARRIER: 180, AVAILABLE TD EXPERIMENTS  LIOUID: 0. alIR: 180,
COMMAND/CONTROL
TELEMETRY (y/n}e N TELEMETRY DOWMLINK (kbps): 0 COMMOND {y/n): N COMMAND LINK {khps): 0

VENTING

CAPABILITY (y/n): N VACUUM {mbar): 0. FLOW fgn/s): 0.  QUANTITY (grams): 0.

EXPOSURE (y/n}: N VIDED (i.e. CCTV,NONE): NONE

REMARKS: Single adapter plates must be installed one above the other to the locker
interface, the double adapter plate is then sacured to the single plates
covering the area of two middeck lockers. Experiment apparatus may then be
bolted to the double adapter plate., Weight of all plates must be considered
when figuring weight limits and center of gravity.
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CAERIER DATA SHEET

CARRIER: £0S CARRIER CONFIBURATION: CROSS-BAY ACAONVM: EDS CARR _
. =
COMPANY/SPONSOR: McDONNELL-DOUGLAS ASTRONPUTICS CO. MISSION LENGTH (DAYS): 7. FED'S: 1.5 ?
PARENT: SHUTTLE s
1 -
5 CURRENT STATUS DF HARDWARE (definition, design, existing): EXISTING
DIMENSIONS =
N {external, ft) height: 12.2 width: 3.5 length: 14,  diameter: -0-
1 linternal, ft) height: -0- width: -0- length: -0- diameter; -0- —
b VOLUME (F£3) S
{ total: 0. experiment: 60. stowage: 0. pressurized: 0,
mounting area (ft2): -0- =
|
MASS (1bs) '
b total: D424,  experiment: 4000, carrier: 680, o
POWER -
¥ Total to Carrier Available to User —
i NORMAL (watts) 5600. 5600 -
3 PEAK {watts) 5600, 5600, s
PERK LENGTH (hours) - -0- =
o ENERGY (k) - - &
- COOLING (W) _
; TOTAL AVAILABLE TD CARRIER:  S600, ~  AVAILABLE TO EXPERIMENTS  LIQUID: -0~ AIR: -0~ %
i TELEMETRY {y/n): Y  TELEMETRY DOWNLINK (kbps): TBD COMMAND (y/m): Y  COMMAND LINK (kbps): TBD ==
3 =
; VENTING
! CAPABILITY (y/m)s Y  VACUUM (mbar): —0- FLOW (gu/s): -0~ DURNTITY (grams): -0- _
EXPOSURE (y/m): Y VIDED (i.e. CCTV,NONE): NONE -
'i REMARKS: The EOS carrier is a proposed carrier following the same gereral §§§
- configuratics 3s the Multi-Purpose Experiment Support Structure. It is a
~ cross bay bridge type structure approximately 3 feet wide in the paylcad .

fore-aft direction. Power values are mission dependent.
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CRRRIER DATA SHEET

CARRIER: EURCPEAN RETRIEVRBLE CARRIER CONFICURATION: FACILITY ¥ODULE ACRONYM: CURECA
COMPANY/CPONSOR: EURCPEAN SPACE AGENCY MISSICN LENGTH (DAYS): 180. FEQ'S: -0-
PARENT: NONE

CURRENT STRTUS OF HARDWARE (definition, design, existing}: DESIGN

DIMENSIONS
(external, ft) height: -0- width: -0- length: 8.2  diameter: -0-
(intornal, ft) height: -0- width: -0~ lengths -0- dianeter: -0-
VOLLME (£t3)
total: -0~ experinent: -0- stowage: -0- pressurized: -0-
mounting area (ft2): -0-
MASS {1bs)
total: 7750, experiment: 2630, carrier: 5100,
POWER
Total to Carsier fAvailable to User
NORMAL (watts) 5900, 1700.
PEAK (watls) -0- -
PEAK LENSTH (hours) -0~ -0~
ENERGY (hwh} -0- -0~
COOLING (W)
TOTAL RVAILABLE TO CARRIER:  280C. RVATLABRLE 7D EXPERIMENTS LIQUID: -0~ AIR: -0-
COMMAND/CONTROL
TELEMETRY (y/m}: Y  TELEMETRY DOWNLIMK (kbns): TED COYMAND {y/m): Y  COMMAND LINK (kbps): 2.3
VENTING
CAPRBILITY {y/n): -  VACUUM (mbar): -0- FLOMW (gm/s}: -0- BURNTITY (grams): -0-
EXPOSURE {y/n): - VIDED (i,e. CCTV,NONE): -0-

REMARKS: The EURECA concept is a free-flying retrievable carrier of experiments, which
is laurched and recovered by the shuttle. Removal of the EURECA platfurm froa
the cargo bay will be by the remote manipulator system and the platform will
have an in-orbit stay of approximately six months. The return to earth will
take place as coon as possible after completion of the experiments, but
waiting ("dormant™) periods of several weeks or even months may cctur
depending on the shuttle’s flight schedule. R wide variety of experiments are
planned for EURECA including, protein crystallization, processing of
metallurgical samples and Earth observation,
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CARRIER DATA SHEET

CARRIER: EXPERIMENT APPARATUS CONTRINER

COMPANY/SPONSOR: NASA

MISSION LENGSTH (DRYS): 1.

CONFIGURATION: MSL ACRONYM: MSL ERC

FED'S: 1.

PARENT: MSL

CURRENT STRTUS OF HARDWARE (definition, design, existingl: EXISTING

DIMENSIONS
(external, ft} height: -0- width: -0~ length: 3.34  diameter: 1,417
(internal, ft} height: -0- width: -0~ length: 2,68  diameter: 1.4
VOLLME (ft3)
total: 5.3 experiment: 4.2 stowage: 0. pressurized; 3.3
wounting area (ft2): 9.24
MASS (lbs)
total: 350. experiment: 273, tarrier: 75
POWER
Total to Carrier Available to User
NORMAL (watts) 343, 470.
PERK (watts) 1000, 863,
PERK LENSTH (hours) - -0~
ENERGY (kwh) 74,16 341
COCLING (w)
TOTA. AVAILABLE TO CARRIER: 800. AVAILABLE TO EXPERIMBITS LIQUID: 800. AIR:
COMMAND/CONTROL
TELEMETRY {y/m): Y  TELEMETRY DOWNLIMK (kbps): 1400 COMMAND (y/n): Y COMMAND LINK (kbps): 8
VENTING
CAPABILITY {y/m): Y  VACIAM (mbar): 0. FLOW (gm/s): 0. QUANTITY (grams):

EXPOSURE (y/n): N

REMARKS:

| e g T

VIDED (i.e. CCTV,NONE): NONE

The MSL EAC houses experiment apparatus with greater weight and power
requirements than can be accomvodated by the middeck EACs. No instrumentation
is provided by the MSL ERC, it uses the MSL electrical and signal equipment,
Feed-throughs for electrical power, signal and fluid interfaces are located
in the lower part of the EAC.
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CARRIER DATA SHEET

CARRIER: GET-AWAY SPECIAL BRIDGE CONFIEURATION: CROSS-BAY ACRONYM: GRS BRIDGE
COMPANY /SPONSOR:  NASA MISSION LENGTH (DAYS): 7. FEO'S: 1.5
NW ¢ SHUTTLE

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING

DIMENSIONS
{external, ft) height: 9.38 width: .79 lengths 16,24  diameter: -0~
{irternal, ft} height: -0- width: -0~ length: -0- diameter: -0-
VOLUME (ft3)
total: 60. experirent: -0~ stowage: -0~ pressurized: —0-
mounting area (ft2): -0-
MASS (1bs)
total: -0~ experiment:  4800. carrier: -0-
POWER
Total to Carrier Available to User
NORMAL (watts) 0. 0.
PEAK (watts) 0. 0.
PEAK LENGTH (hours) 0, 0.
ENERGY (kwh) 0. 0.
COOLING (w)
TOTAL AVAILABLE TD CARRIER: 0. AVAILABLE TO EXPERIMENTS  LIQUID: 0. AIR: 0.
COMMAND /CONTROL
TELEMETRY (y/n): Y  TELEMETRY DOWNLINK (kbps): TED COMMAND (y/m): Y  COMMAND LINK (kbps): TED
VENTING
CAPRBILITY (y/n}: Y VACUM (mbar): -0~ FLOW (gm/s): -0~ GUANTITY (grams): ~0-

EXPOSURE (y/m): Y  VIDED (i.e. CCTV,NONE): NONE

REMARKS: The BAS Bridge is an adaptation of the Multi-Purpose Experiwent Support
Structure (MPESS) cross-bay carrier. A maximum of 12 GRS CANs can be mounted
per mission. All power, cooling/heating and data acquisition is the
responsibility of the individual experimenters,
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CARRIER [ATQ SHEET
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CARRIER: GET-AMAY-SPECIAL CAMNISTER CONFIGURATION: SMALL ACRONYM: BAS CAM oM ’
COMPANY/EPCNSOR: NAEA MISSION LENGTH (DAYS): 7. FEQ'S: .25 jl g
PARENT: HITCHHIKER =
=
CURRENT STATUS OF HARDWARE {definition, design, existing): EXISTING
DIMENSTONG 5
(external, ft) height: -0- width: -0- lergth: -0~ diameter: -0- -
{internal, ft) height: -0- width: -0- length: 1,182 diameter: 1,686
VILME (£:3) =
total: 2.3 experiment: 2.5 stowage: 0. pressurized: 2.5 .
mounting area {ft2): -0- -
MASS (1bs) |5
total: 130,  experiment: 100, carrier: 50.
Total to Carvier Rvailable to User —
|
NORMAL (watts) 0. 0. [
PERK {watts) 0. 0.
PEAK LENGTH (hours) 0. 0. =
ENERGY (kwh) 0. 0. =2
C
COOLING (w)
TOTAL AVAILABLE TO CARRIER: 0. AVAILABLE 7D EXPERIMENTS  LIRUID: 0, AR o =
-
COMMAND/CONTROL
TELEMETRY (y/n): N TELEMETRY DOWNLINK (kbps): O COMMRAND (y/n}: N COMMAND LINK (kbps): O .-
VENTING
CAPABILITY (y/n}: Y  VACUUM {mbar): -0~ FLOW (gu/s): -0- QUANTITY (grams): -0~ .
EXPOSURE (y/n): Y VIDED (i.e. CCTV,NONE): N %
REMARKS: The bet-Away-Special is a standard, cylindfiéal aluminum contairer offering 5;:'
short turn-around time for experimenters. It can be evacuatsd and/or - -
pressyrized and includes an insulated exterior on the bottom and sides for
thermal control, an insulated end cap is available. GAS CANs can fly on HH-G, =
HH-M, and the BAS Bridge. The user must provide power, heating/cocling and %
data acquisition. A GAS CAN is the easiest, most economical means of flying )
experiment equipment in the orbiter carge —
bay. =
=
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CARRIER DATA ZHEET

1l

CARRIER: GET-AWAY-SPECIAL CANNISTER CONFISURATION: STANDRRD ACRONYM: GRS CAN

_ COMPPNY/SPONSOR: NRSA MISSION LENBTH (DAYS): 7. FED'S: 0.5
- PARENT: HITCHHIKER

g CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING

i DIMENSICNS

= {external, ft) height: 0. width: 0. length: -0~ dizmeter: -C-

_ {internal, ft) height: -0- width: 0, length: 2,375  diameter: 1.5666

— VOLLME (Ft3)

total: 5 experiment: 5. stowage: 0. pressurized: 3
mounting area (ft2): -0-
o MSS Ubs) o8

- total: 300.  experiment: 200, carrier: 100,

g Total to Carrier Available to User

NORMAL (watts) 0, 0.

2 PEAK (watts) 0, 0.

) PERAK LENGTH (hours) 0. 0.

ENERGY (kwh) 0. 0.
COOLING (W)
TOTAL AVAILABLE 7O CARRIER: 0, AVAILABLE TO EXPERIMENTS LIQUID: 0. AlR: 0.
COMMAND/CONTROL
TELEMETRY (y/n}: N TELEMETRY DOWNLINK (kbps): 0. COMMAND (y/n)s N COMMAND LINK (kbps): O.

= VENTING

7: CAPABILITY (y/n): Y VACUUM (mbar}: -0- FLOW (gm/s): -0- QURNTITY (grams): -0-

) i EYPOSURE {y/n): ¥ VIDED (i.e. CCTV,NONE): NONE

REMARKS: The Bet-fway-Special is a standard, cylindrical aluminum cortainer offering
short turn-around time for experimenters. It can be evacuated and/or
o pressurized and includes an insulated exterior on the botiom and sides for
=1 thermal control, an insulated end cap is available. GAS CAMs can fly on HH-G,
- HH-M, and the GRS Bridge. The user must provide power, heating/cooling and
i data acquisition. A GAS CAN is the easiest, most economical means of flying
S experiment equipment in the orbiter cargo bay.
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CARRIER: HITCHMIKER CONFIGURATION: HITCHHIKER-G ACRONYM: HH-G6
: COMPANY /SPONSOR:  NASA MISSION LENBTH (DAYS): 7. FED'S: 1.3 ?
PARENT: SHUTTLE =
L
CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING
DIMENSIONS =
4 {external, ft) height: 3 width: 10, length: -0~ diameter; -0~
{internal, ft) height: -0- width: -0- length: -0~ diameter: -0~
i =
i VOLUME (ft3) -
; total: 10. experiment : 10, stowage: 0. pressurizeqd: 10,
; mounting area (ft2): 21 _
MasS (1bs)
total: -0~ experiment 750, carrigr: -0-
POWER =
: Total to Carrier Available to User N
S| ==
NORMAL (natts) 1300, 1300, »
e PERK (watts) 1400, 1400,
i PERK LENGTH (hours) -0~ -0~ —
ENEREY (kwh) €0, €0, =
- COOLING (w) N
ot TOTAL AVRILABLE TO CARRIER: 0. AVAILABLE TO EXPERIMENTS  LIQUID: 0. AIR: 0. )
“ b4
COMPAND/CONTROL ' :
TELEMETRY (y/n): Y  TELEMETRY DOWNLIMK (kbps): 1300 COMMAND {y/n): Y  COMMAND LINK {kbps): -0- =
o VENTING -
CAPRBILITY (y/n): ¥ VACUUM (mbar): -0~ FLOW (gm/s): -0~ GUANTITY {grams): -0~
EXPOSURE (y/n): ¥ VIDED (i.e. CCTV,NONE): NONE l;;
_ REMARKS: Can accommodate up to six payloads. HH-6 is side mounted in the cargo-bay on =
g starboard side to avoid interference with the remote manipulator system -
) (RMS). Experipents can be located in GRS CANS or the Shuttle Paylead of ,
Opportunity Carrier (SPOC), a standard HH-G avionics package is supplied. ==
I Exposure to space enviromment can be accomsodated with an opening motorized =
lid on a GRS CAN. Heat rejection must be supplied by the customer. Power
available is mission dependent. —
: &
{
i —
! ==
‘ -
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CARRIER DATA SHEET

——— e e e e ey e

CARRIER: HITCHHIKER CONFIGURATION: HITCHHIKER-M RCRONYM: HH-M
COMPANY/SPONSOR: NASA MISSION LENSTH (DAYS): 7. FED'S: 1.5
PARENT: SHUTTLE

CURRENT STATUS DF HARDWARE (definition, design, existing): EXISTING

DIMENSIONS
(external, ft) height: 9.38 width: 2.7 length: 14,24  diameter: -0~
(internal, ft) height: -0- width: -0- length: -0~ diameter: -0~
VOLLME (ft3)
total: -0- experiment: -0- stowage: 0. pressurized: V3
mounting area (ft2): 28
MASS (1bs)
total: 3000,  experiment:  1170. carrier: -0-
POWER
Total to Carrier Available to User
NORMAL (watts) 1300. 1300,
PEAK (watts) 1400. 1400,
PEAK LENGTH (hours) 0.23 0.2
ENERGY (kwh) 103. 103.
COOLING (w)
TOTAL AVRILABLE TO CARRIER: 0. AVAILABLE TO EXPERIMENTS  LIGUID: 0. ARIR: 0.
COMMAND/CONTROL
TELEMETRY ({y/n): Y  TELEMETRY DOWNLINK (kbps): 1300 COMMAND (y/n): Y  COMMAND LINK (kbps): 8.064
VENTING
CAPABILITY (y/n): Y  VACUUM (mbar): -0- FLOW {gm/s): -0~ QUANTITY {grams): -0-

EXPOSURE (y/m): Y VIDEG (i.e. CCTV,NONE): NONE

REMARKS: Designed as a carrier for payloads of opportunity whose requirements fall
between a BAS CAN and a Spacelab pallet, HH-M uses a Multi-Purpose Experiment
Support Structure (MPESS) to mount experiments, HH-M is considered a
secondary payload and cannot interfere with primary payloads. Mounting area
consists of 3 plates 2.8 X 3.33ft. and 3 plates 2.4 X 3.33ft., a mavimum of 3
plates may be used per mission, HH-M occupies 1/4 of payload bay. Power
available is mission dependent.

3.0-13
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CRRRIER DATR SHEET

CRRRIER: INDUSTRIAL SPACE FACILITY CONFIBURATION: FRCILITY MODULE ACRONYM: ISF

COMPANY/SPONSDR: SPACE INSDUSTRIES, INC. MISSION LENGTH (DRYS): 180, FED'S: 34,

PARENT: NONE

CURRENT STATUS OF HARDWARE (definition, design, existing): DESIGN

DIMENSIONS
(external, ft} height: -0- width: -0- length: 35  diameter: 14.3
(internal, ft) height: -0~ width: -0- length: -0- diameter: -0~
VOLUME (ft3)
total: 2300, experinent: 332, stowage: 22, pressurized: 2500,
mounting area (ft2): 0
MASS (lbs)
total: 32697, experiment: 12000, carrier: 20697,
POMER
Total to Carrier Available to User
NORMAL (watts) 12804, 10800,
PEAK (watts) ~0- -0-
PERK LENGTH (hours) ~0- -0~
ENERGY (kwh) -0 -0
COOLING (w) :
TOTAL AVAILABLE TO CARRIER: 16000, AVAILABLE TO EXPERIMENTS LIQUID: 11000,  AIR:  S000.
COMMAND/CONTROL
TELEMETRY {y/n}: Y  TELEMETRY DOWNLINK (kbps): 16 ~ COMMAND (y/n): Y COMMAND LINK (kbps): -0
VENTING
CAPABILITY (y/m): - VRCIAM (mbar): -0~ FLOW (gm/s): -0~ BUANTITY (grams): -0-

EXPOSURE (y/n}: N VIDED (i.e. CCTV,NONE): CCTV

REMARKS: Fully operational after one launch, designed for 30-year orbital life,
maintains LEO 3 years without resupply. Can be man-tended or serve as a
free-flyer. Contains 7 double racks and 6 modular containers,
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CARRIER DATA SHEET

: CARRIER: ISF MODULAR CONTRINER CONFIGURATION: STRNDARD ACRONYM: ISF MC
- COMPANY/SPONSOR: SPACE INDUSTRIES, INC. MISSION LENGTH {(DAYS): 180. FED'S: -0~
i PARENT: ISF
=
U CURRENT STATUS OF HARDWARE (definition, design, existing): DESIGN
,;_; DIMENSIONS
- {external, ft} height: 2. width: 3. length: 1.67  diameter: -0~
{internal, ft) height: -0- width: -0~ length: -0~ diameter: -0-

- VOLME (ft3)

o total: 14. experiment: 14, stowage: -0~ pressurized: 14,

. mounting area (ft2): 0 :
It MASS (1bs)

- total: 450, experiment: -0- carrier: -0-

- Total to Carrier  Available to User
o~ NORWAL (Watts) 800, 800.

! PEAK (watis) 800, 800.

- PERK LENGTH (hours} -0~ -G

e ENERGY (kwh) -0- -0-

= COOLING (W)
VE TOTRL AVAILABLE TO CARRIER: 800. AVAILABLE TO EXPERIMENTS  LIGUID: 0. AIR: 800.
ey

=4
o COMMAND/CONTROL

) TELEMETRY (y/n}: Y  TELEWETRY DOWNLINK (kbps): 16 COMMAND (y/n): Y  COMMAND LINK (khos): |
= VENTING

o CAPABILITY {y/n}: N VACUUM (mbar): 0. FLDW {gmw/s): 0.  QUANTITY (grams): 18
Ei

= EXPOSURE (y/n): N VIDED (i.e, CCTV,NONE): CCTV

3

_. 3 REMARKS: Video and voice communications capability in man-tended mode only. The ISF

o modular container will hold up to four shuttle middeck locker equivalent

ot volumes.
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CARRIER DATR SHEET

CARRIER: ISF RACK

COMPANY/SPONSDR: SPRCE INDUSTRIES, INC.

CONFIBURATION: DOUBLE

MISSION LENGTH (DAYS): 180,

ACRONYM: ISFR

FED'S: 3.3

PRRENT: ISF

CURRENT STATUS OF HARDWARE {definition, desigm, existing): DESIGN

DIMENSIONS
(external, ft) height: 6.21 width: 3.46 length:
{internal, ft) height: -0- widths -0- length: -0~
VOLUME (ft3)
total: 54, experiment: S4, stowage: 0.
mounting area (ft2): O
MASS (1bs)
total:  1600.  experiment:  1475. carrier: 125,
POWER
Total to Carrier fAvailable to User
NORMAL (watts) 800, 800,
PEAK (watts) 4000, 4000.
PERK LENGTH (hours) -~ -0~
ENERGY (kwh) -0- -0
COOLING (w)
TOTAL AVAILABLE TO CARRIER: 4000, AVAILABLE 7O EXPERIMENTS  LIQUID: -0-
COMMAND /CONTROL
TELEMETRY {y/m): Y  TELEMETRY DOWNLIMK (kbps): 16
VENTING

CAPRBILITY (y/n): -  VACUUM (mbar): -0-

EXPOSURE {y/n): N VIDED (i.e. CCTV,NONE): CCTV

REMARKS: Video and voice communications capability only in mar-tended mode. The ISF
can contain up to 8 double racks.

FLOW (gm/s): -0-

3.29  diameter: -0~
diameter: —0-

pressurized:

COMMAND (y/n): Y

hL S

AIR: -0~

COMMAND LINK (kbps): 1

QUANTITY (grams): -0-
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CARRIER DATAR SHEET

: CARRIER: INDUSTRIAL SPACE FACILITY CONFIGURATION: SUPPLY MODULE ACRONYM: ISF SN
< COMPANY/SPONSOR: SPACE INDUSTRIES, INC. NISSION LENGTH (DAYS): 180, FED'S: -
- PARENT: NONE

CURRENT STATUS OF HARDWARE (definitionm, design, existing): DEGIGN

DIMENSIONS
(external, ft) height: -0- width: -0~ length: 11, diameter: 14.5
{internal, ft) height: -0~ width: -0~ lengths -0~ diameter: -0-
VOLUME (ft3)
total: 450, experiment: -0~ stowage: -0- pressurized: 430,
mounting area (ft2): 0
MASS (lbs)
fotal: -0~ experiment:  20000. carrier: -0~
POWER
Total to Carrier Available to User
NORMAL (watts) -0- -0-
PERK (watts) -0~ -0~
PEAK LENGTH (hours) -0~ -0~
ENERGY (kwh) -0 -0-
: COCLING (w)
:57 TOTAL AVRILABLE TO CARRIER: -0- AVAILABLE TD EXPERIMENTS  LIGUID: -0- BIR: -0-
i COMMAND/CONTROL
T TELEMETRY (y/n): -  TELEMETRY DOWNLINK (kbps): -0~ COMMAND {y/n): -  COMMAND LIMK (kbps): -0-
= VENTING
A1 CAPABILITY {y/n): - VACULM (mbar): -0~ FLOW (gm/s): -0~ QUANTITY (grams): -0~
S EXPOSURE (y/n): B VIDED (i.e. CCTV,NONE): -0-
= REMARKS: Length may vary from 6 to 11 ft., vol from 5 to 5000cu. ft. Can be used as a
~- logistics medule for resupply of consumables and updating experiments or as a
dedicated module for users to conduct special activities not compatible with
s other facility module users.
e - 3.017




CRRRIER DATA SHEET

-
CARRIER: ITA STANDARDIZED EXPERIMENT MODULE CONFIGURATICN: LARRE-G ACRONYM: I1SEM-G LG
’ COMPANY/SPONSOR: INSTRUMENTATION TECH ASSGCIATES INC  YISSION LENGTH {(DAYS): 7. FED’S: 1.9 %
i PARENT: EAS CAN -
-3 =
; CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING .
nl E="
DIMENSIONS —
{external, ft) height: -0~ width: -0 length: . 35 diameter:  1,54%
(internal, ft) height: -0~ #idth: -0- length: -0- dianetary -9-
2 VOLUYE (££3) &
s total: Je experiment: 3.5 stowage: 1) pressurized: Q.
p mounting area (Ft2): ~0- -
. MASS (1bs) 8 -
o total: 200, experiment: 140, carrier: &80, o
i
i POWER =1
i Total to Carrier Available to User —
B =
“ NOIRMAL (watts) -0- - -
PEAK (watts) ntad -0-
: PEAK LENGTH (hours) -0- -0- -
ENERGY {kwh) L2 1.2 -
S
e COOLING (w) 7 -
; TOTAL AVAILABLE TO CARRIER: -0- AVAILARLE TO EXPERIMENTS  LIGUID: -0- AIR: -0~ %ﬁ
L COMMAND/CONTRIL
; TELEMETRY {y/n): -  TELEMETRY DOWNLIMNK (kbps): -0- COMMAMD (y/n}s ~  COMMAND LINK {kbps): -0~ 1= B
. : =~
B VENTING
L CAPABILITY (y/n): -  VACIAM {mbar}: -0- FLOW {gm/s): -0- QUANTITY f{grams): -0- o
-3 =
%1 EXPOSURE (y/n): - VIDED (i.e. CCTV,NONE): -0- =
o -
o REMARKS: Designed to fit in a large (5.0cu.ft.) GAS CAN, the ISEX-G consists of an &a
i aluminum aerospace structure with support avionics and “housekeeping”
o equipment at the bottom of the module. The basic equipment package romsists
Ll of a power supply, recorder, programmer-sequencer and irstrumenfation. The ==
- : ISEM seperates the support equipment from the user area, leaving w
i approximately 3.5 cu.ft. for experimeni hardware. Current [SEM-Gs rcan be
: % shared by multiple users and can accommcdate from 2-10 experiments per ea
L mission. Power provided by lead acid hatteries, _:_;;
, o
a8 -
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CARRIER DATA SHEEY

CARRIER: ITA STRNDARDIZED EXPERIMENT MODULE CONFIGURATION: SMALL-G ACRONYM: ISEM-G GM
COMPANY/SPONSOR: INSTRUMENTRTION TECH ASSOCIATES INC  MISSION LENGTH (DAYS): 1. FEQ'S: .5
PARENT: GRS CAN

CURRENT STATUS OF WARDWARE (definition, desipn, existing): EXISTING

DIMENSIONS
{external, ft) height: -0~ width: -0- length: 1,177 diameter: 1,542
{internal,ft) height: -0- width: -0~ length: -0- diameter: -0~
VOLUME (ft3)
total: 2.3 experiment: 1.3 stowage: 0. pressurized: 0.
mounting area (ft2); -0-
MASS (lbs)
total: 100. experiment : 70, carrier: 30,
DOWER
Total to Carrier fvailable to User
NORMAL (watts) -0- -0~
PEAK (watts) -0- -0-
PERK LENGTH (hours) -0 -0~
ENEREY (kwh) 1.2 1,2
COOLING (w)
TOTAL AVAILABLE TO CARRIER: -0~ AVAILABLE TO EXPERIMENTS  LIBUID: -0- AIR: -0~
COMMAND/CONTROL
TELEMETRY (y/n): -  TELEMETRY DOWNLIMK (kbps): -0- COMMOND (y/n): -  COMMAND LIMK {kbps): -0-
VENTING
CRPRBILITY (y/n): - VRCUAM (mbar): -0- FLOW (gm/s): -0- QUANTITY {grams): -0-
EXPOSURE (y/n): - VIDEQ {i.e. CCTV,NONE}: -0-

REMARKS: Desigred to Fit in a small (2,5cu.ft.) BAS CAN. The ISEM-G consists of an
aluminug aerospace structure with support avionics and "housekeeping®
equipment at the bottom of the module. The basic equipwerd package corsists
of a power supply, recorder, programmer-sequencer ard instrumentation. The
ISEM seperates the support equipment from the user area, leaving
approximately l.3cu.ft, for experiment hardware. Current ISEM-GBs can be
shared by multiple users, Power provided by lead acid batteries.
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CARRTER DATA SHEET

CARRIER: ITA STANDARDIZED EXPERIMENT MODULE CONFIGURATION: IZEM-H ACRONYM: [SEM-H
COMPANY/GPONSOR:  INSTRUMENTATION TECH ASSOCIATES INC  MISSION LENGTH (DAYS): 7. FED'S: 1.0

PARENT: HITCHHIKER-M

CURRENT STATUS OF HARDWARE (definition, desigm, existing): EXISTING

DIMENSIONS
(external, ft) height: -0- wigdth: -0- length: % dianeter: 3.33
{internal, ft) height: -0- width: -0- length: -0- diameter: -0-
VOLUME (ft3)
total: 50. experiment: 50, stowage: 0. pressurized: 50,
mounting area (ft2): -0-
MASS (1bs)
total: -0- gxperigent: 850, carrier; -0-
POWER
Total to Carrier fAvailable to User
NORMAL (watts) 1300. 1300,
PEAK (watts) 1300. 1300,
PERK LENSTH (hours) -0~ -0
ENERGY (kwh) 13.5 13.5
COOLING (w)
TOTRL AVAILABLE TO CARRIER: 300. AVAILARLE TO EXPERIMENTS  LIGUID: 900.  AIR: 0.
COMMAND /CONTROL
TELEMETRY (y/n): Y  TELEMETRY DOWNLIMK (kbps): 1400 COMMAND (y/n}s Y COMMAND LINK (kbps): 8
VENTING
CAPRBILITY (y/n}s Y  VACUUM (mbar): -0~ FLOW {gm/s): -0~ QUANTITY ({grams): -0-

EXPOSURE (y/n}: ¥ VIDEO {i.e. CCTV,NONE): N

REMARKS: ISEM-H will be positioned on top of Hitchhiker-M. It corsist of three hacis
elements: an outer shell pressure vessel, an interior shelf structure for
mounting experiments and interface avionics which tap into the orbiter

resources. Ore large or several small can be flown, an environment of ore
atmosphere can be maintained or can be vented to the vacuum of space. A
23-inch exstention is also available, increasing the lemgth o over 7 foet,
Power available is mission dependent. Heal rejection system is independent of
shuttle.
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‘CARRIER DATA SHEET

: CARRIER: LARGE TRAY CONFIGURATION: STANDARD ACRONYM: L TRAY
- COMPANY/SPONSOR: NASA MISSION LENGTH (DAYS): 7. FEQ'S: N/A
PARENT: STOWAGE LOCKER
e CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING
- DIMENSIONS
- (external,ft) height: 0.8073 width: 1.4214 length: 1,67667  diameter: -0-
i (internal, ft) height: 0,799 width: 1.4125 length: 1.667  diameter: -0-
e VOLUME (Ft3)
: total: 1.8 experiment: 1.8 stowage: 0. pressurized: 1.8
mourting area (ft2): -0-
T MASS (lbs) »
'_ : total: £0.  experiment: 56.6 carrier: 3.4
';_ POWER
o Total to Carrier Available to User
~ NORMAL (watts) 90, 9.
75*7 PERK {watts) %0. 90,
S PEAK LENGTH (hours) -0 -0-
, ENERSY (keh) -0 ~-
: CODLING (w)
= TOTAL AVAILABLE TD CARRIER: 90. ARVAILABLE TO EXPERIMENTS  LIQUID: 0.  AIR: 90,
COMMAND/CONTROL
T TELEMETRY {(y/n): N TELEMETRY DOWNLINK (kbpsi: O COMMAND (y/n): N COMMAND LINK (kbps): O
= VENTING
- CAPABILITY {y/n): N VACLAM (mbar): 0. FLOW (gm/s): 0.  DUANTITY (grams): 0.
Z EXPOSURE (y/n): N VIDED (i.e. CCTV,NONE): NONE

REMARKS: Used to support hardware inside middeck lockers, irays are pressure formed
from plastic., Values for power and cooling are those allocated to a middeck
locker,
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CARRIER DATR SHERT

CARRIER: MATERIAL SCIENCE LABORATORY CONF IGURATION: STANDARD ACRONYM: M5L
COMPANY/SPONSOR: MASR MISSION LENGTH {(DAYS): 7. FED'S: 3.
PARENT: SHUTTLE

CURRENT STRATUS OF HARDWARE (definition, design, existing): EXISTING

DIMENSIONS
{external, ft) height: 8.13 width: 2.9 length: 14,47 diameter: -0~
{internal, ft) height: -0- width: -0- length: -0~ diametar: -0-
VOLUME (ft3)
total: 0. experiment: 0. stowage: 0, pressurized: 0,
mounting area (ft2): 81
MASS (1bs)
total: -0~ experiment: 2040, carrier: -0-
POWER
Total to Carrier Available to User
NORMAL (watts) 1410, 470,
PEAK (watts) 2595, 865.
PEAK LENGTH (hours) 0.25 0.23
ENERGY (kwh) 103, 34,
COCLING {w)
TOTA. AVAILABLE TO CARRIER: 2500, RVAILABLE TO EXPERIMENTS LIQUID:  23500.  AIR: 0.
COMMAND/CONTROL '
TELEMETRY (y/n): Y  TELEMETRY DOWNLINK (kbps): 1400 COMMAND (y/n): Y  COMMAND LINK (kbps): 8
VENTING
CAPABILITY (y/n): Y VACUUM (mbar): 0. FLOW (gm/s): 0. QUANTITY (grams): 0

EXPOSURE (y/n): Y VIDED (i,e, CCTV,NONE): CCTV

REMARKS: Mounting structure for the MSL is the Multi-Purpose Experiment Support
Structure (MPESS). Experiments can be controlled by crew nembers using a
control panel in the aft flight deck, by the investigator through command
uplirk from the ground, or by automatic programmed commands. A maximum of 3
experiments can fly on MSL per mission, MSL occupies 1/&4 of the payload bay.
Power values available to user are for a 1/3 M5L allocation to an individual
user, Available power is mission dependent.
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CARRIER DATA SHEET

) CARRIER: MIDDECK ACCOMODATIONS RACK CONFIGURATION: SINGLE RCRONYM: “aR
i COMPANY/SPONSOR:  NASA MISSION LENSTH (DRYS): 7. FED'S: 1.7
PARENT: SHUTTLE IDDECK
-75 CURRENT STATUS OF HARDMARE (definition, design, existing): EXISTING
o DIMENSIONS
i {external, ft) height: 6.58 width: 1.75 length: 1,83  diameter: -0-
B {internal, ft) height: -0- width: -0- length: -0- diameter: -0-
- VOLLME (££3)
. total: 15. experinent: 13. stonage: 0. pressurized: 135,
' mounting area (ft2): -0-
= WSS (1bs)
3 total: 590, experiuent: 400, carrier: 150,
SE POWER
- Total to Carrier Rvailable to User
W NORMAL (watts) 1000 1000,
) PERK (watts) 1000. 1000,
- PERK LENGTH thours} -0- -0-
o ENERGY (kwh) -0- -0-
COOLING (w)
e TOTAL AVAILABLE TD CARRIER:  1000. AVAILABLE TO EXPERIMENTS LIQUID: 0. RIR: 1000,
:*? COMMAND /CONTROL
= TELEMETRY {y/n): Y  TELEMETRY DOWNLINK (kbps): TBD COMMAND (y/n): Y  CCMMAND LINK (kbps): TED
b VENTING
i CAPRBILITY {y/n}: - VACULM (mbar): -0- FLOW (gu/s): -0~ QUANTITY (grams): -0-
:_ EXPOSURE (y/n): N VIDED (i.e. CCTV,NONE): -0-

REMARKS: MAR will increase the space avialable for small payloads and experiments in
= the middeck by supplementing the volume occupied by middeck stowage lockers.
: The MAR is designed as a versatile integration facility with the equivalent
o stowage volume of five middeck stowage lockers. Experiment Apparatus
Containers, trays or payloads sperially sized to the MAR's capacity can be
A integrated in the carrier. Power distribution and active thermal control

' options are available to investigators using the MAR. The MAR itself has ro
- data acquisition capabilities. Data are acquired through instrumentation
A provided with the experiment apparatus contaired in the MAR or by other
supporting instrumentation
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CARRIER DATR GHEET

CARRIER: MIDDECK EXPERIMENT APPARATLS CONTRINER

COMPANY/SPONSOR: NASA

CONFIGURRTION: DOME TOP CYLINDRICAL

MISSION LENGTH (DAYS): 7.

SCRONYM: D7C ERC

TED'S: 1.0

PRRENT: SHUTTLE

CURRENT STATUS OF HARTWARE (definiticm, design, existing): EXISTING

DIMENSIONS
{external, ft) height: -0- width: -0- iength: 2.66  diaueter: 1.47
{internal, ft) height: -0- width: -0- Iength: .24 diameter: 1,41
VOLUME (ftd)
total: 4,41 experiment: 3.65 stowage: 0. aressurized: 3.E3
mounting area (ft2): -0-
MASS (1bs)
total: 120, experiment: 0. carrier: 30.
POVER
Total to Carrier Available to User
NORMAL (watts) 180, 180,
PERK (watts) 180, 180.
PEAK LENGTH thours) ~0- -0-
ENERGY (kwh) -0- -0-
CODLING (w)
TOTAL AVAILABLE TO CARRIER: 180, AVAILABLE TO EXPERIMENTS  LIOUID: 0,  AIR:
COMMAND /CONTROL
TELEMETRY {y/n)}: N TELEMETRY DOWNLINK (kbps): ¢ COMMAND {y/n): N
VENTING

CRPABILITY (y/n}: N

EXPOSURE {y/n): N

VACULM (mbar): -0- FLCW {gn/s): -0-

VIDED (i.e. CCTV,NONE): NOME

REMARKS: Middeck EACs are convenient, economical devices that provide protective

housing for experiment apparatus. Middeck EACs contair experiments that have
reduced power and weight requirements than cargo bay ERC payloads. Because
middeck EACs offer an enclosed and sealed envirorment, certain safety waivers
may be granted to the materials of comperents enclosed. Only about 2/3 of
dowe volume is available due to shape. Perpendicular mountirg of dome top EAC
would necessitate approval from NASR/JSC. The dowe top EAC requires a double

adapter plate for mounting in the space of two middeck lockers.

QUANTITY (grams}: -0-

COMMOND LINK (kbps): 0
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TARRTER DATA GHEET

CARRIER: MIDDECK EXPERIMENT APPARATUS CONTAINER  CONFIBURATION: FLAT TOP CYLINDRICAL

COMPANY/SPONSOR: NASA MISSION LENETH (DRYS}: 1.

ACAONYM: FTC EQC

FEO'S: .86

|
r

PARENT: SHUTTLE

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING

DIMENSIONS
(external, ft} height: -0- width: -0- length: 1.6!  diameter: 146
{internal, ft} height: -0- width: -0- length: 1,53 diametar: 1.33
VOLUME (ft3)
total: 2.569 experiment: 2.2 stomage: 0. pressurized: 2.2
mounting area (ft2): -0-
MASS (lbs) °
total: 120, experiment: 9.1 carrier: 2€.9
POWER
Total to Carrier Available to User
NCRMAL (watts) 180, 180,
PEAK (watts) 180. 180,
PERK LENGTH (hours} -0- -0~
ENERGY (kwh} -0- -0-
COOLING (w)
TOTAL AVAILABLE TO CARRIER: 180. AVAILABLE TD EXPERIMENTS  LIQUID: 0. RIR: 180.
COMMAND/CONTROL
TELEMETRY {y/n): N  TELEMETRY DOWNLINK (kbps): Q COMMAND {y/r): N COMMAND LINK (khps): O
VENTING
CAPABILITY {y/n}: N VACUUM (mbar): -0- FLOW (gn/s): -0- QUANTITY {grames): -0-

EXPOSURE (y/n): N

REMARKS:

VIDED {i.e. CCTV,NONE): N

Middeck ERCs are convenient, economical devices that provide housing for
experiment apparatus, Middeck ERCs contain experiments that have reduced
power and weight regquirewents than cargo bay ERC payloads. Because middeck
ERCs offer an enclosed and sealed environment, certain safety waivers may be
granted to the materials of ccumponents enclosed. All instruwertation ard data
acquisition are supplied by the experimenter,The flat top EAC requires a
double adapter plate for mounting in the space of two middeck

lockers.
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CARRIER DATA SHEEY

K
CRRRIER: MIDDECK EXPERIMENT ARPARATUS CONTAINER  CONFIBURATION: RECTANGULAR RCRONYM: REC ERC i
|

COMPONY/SPONSOR: NASA MISSION LENGTH (DRYS): 7. FED'S: .33

PRRENT: SHUTTLE

CURRENT STATUS OF HARDWARE {definition, design, existing): EXISTING

DIMENSICNS
{external, ft) height: 0.9 width: 1.48 lergth: 1,63 diameter: -0~
{interral, ft) height: 0.86 width: 1.47 length: 1.46  diameter: -0-
VOLUME (ft3)
total: .23 experiment: 1.84 stowage: 0. pressurized: 1.84
mounting area (ft2): -0-
MASS (1bs)
total: 120, experiment: 42, carrier: 17,
POWER
Total to Carrier fvailable to User
NORMAL (watis) 9. 20,
PEAK (watts) 90. 90,
PEAK LENSTH (hours) -0~ -0-
ENERGY (hwh) -0- -0-
COOLING (w}
TOTAL AVAILABLE TO CARRIER: %0, AVATLABLE TO EXPERIMENTS  LIQUID: 0. RIR: 90,
COMMAND /CONTROL
TELEMETRY {y/n): N TELEMETRY DOWNLINK (kbps): 0 COMMAND (y/n): N COMMAND LINK (kbps): 0
VENTING
CAPRBILITY {y/n): N VACUM (mbar): -0~ FLOW (gm/s}: -0~ QUANTITY (grams): -0-

EXPOSURE (y/n): N VIDED {i.e. CCTV,NONE): NONE

REMARKS: Middeck ERCs are convenient, eccnomical devices that provide protective
housing for experiment apparatus. Middeck EACs contain experiments that have
reduced power and weight requirements than cargo bay EAC payloads. Because
middeck ERCs offer an enclosed and sealed snvironment, certain safety waivers
may be granted to the materials of the conponents erclosed. The two sides and
top are a single unit. There is a hinged door on the front end of the
container to permit access to the payload. The rectangular ERC provides a
more rigid housing for experiment apparatus than zither of the cylindrical
EACs
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CARRIER DATA SHEET

CARRIER: MIDDECK LOCKER CONFIGURRTION: STANDARD ACRONYM: LOCKER
‘_ COMPANY/SPONSOR:  NRSA MISSION LENGTH (DRYS): 7. FED'S: 0.3
=1
PARENT: SHUTTLE MIDDECK
3 CURRENT STATUS OF HARDWARE (definition, desigm, existing): EXISTING
S DINENSIONS
B {external, ft) height: 0.8964 width: 1.5104 length: 1,735167  diameter: -0-
! {internal, ft) height: 0,829 width: 1,44267 length: 1.8933  diameter: ~0-
— VOLIME (ft3)
3 total: 2 experiment: 2. stowage: 0. pressurized: 2.
: mounting area (ft2): -0-
' ’i WSS (1bs)
. total: -0~ experiment : &0. carrier: -0~
T POWER
A
s Total to Carrier fivailable to User
1E5 -
3 NORMAL (watts) 90, 90,
e PEAK {watts) 0. 90,
Ces PERK LENSTH (hours) -0- -
w ENERGY (kwh) -0~ <
i COOLING ()
;j TOTAL AVAILABLE TO CARRIER: 90. AVAILABLE TO EXPERIMENTS  LIQUID: 0. AIR: 30.
! COMMAND/CONTROL
T TELEMETRY (y/n): N TELEMETRY DOWNLINK (kbps): 0 COMMAND (y/m): N COMMAND LINK (kbps): ©
T VENTING
1 CAPRBILITY (y/n): N VACUUM (mbar): 0. FLOW (gm/s): 0. RUANTITY (grams): 0.
Pt EXPOSURE (y/m): N VIDED (i.e. CCTV,NONE}: NONE

REMARKS: Primary mission is to store crew necessities ard support equipment. Lockers
can also be used for small, low-power experiments on a mission-by-mission
basis. The middeck contains a total of 42 lockers that may be cperated or
observed by crew members, Middeck lockers are compatible with the Spacehab
wodule, SMIDEX rack in Spacelab, ISF and the Space Station.
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CARRIER DATR SHEET
CARRIER: MIDDECK VOLUME A CONFIGURATION: STANDARD ACRONYM: VOL A
COMPANY/SPONSOR: NASA MISSIDN LENGTH (DAYS): 7. FEO'S: N/R
PRRENT: SHUTTLE

CURRENT STATUS OF HARDWARE {definition, design, existing): EXISTING

DIMENSIONS
{external, ft) height: -0~ width: -0- length: -0- diameter: -0-
(internal, ft) height: 0. 432 width: 4,335 length: 1.6%23  diameter; -0-
VOLUME (ft3)
total: 317 experiment: 3.17 stowage: 0. pressurized: 3.17
mounting area (f{2): -0~
MASS (1bs)
total: -0- experiment: 93, carrier: -0-
POWER
Total to Carrier Available to User
NORMAL (watts) - -0~
PERK (watts) -0- tad
PERK LENGTH (hours) -0- -0-
ENERGY (kwh) -0- -0~
COOLING (w}
TOTAL AVAILABLE TO CARRIER: -0~ AVAILABLE TO EXPERIMENTS  LIDUID: -0- AIR: -0~
COMMAND /CONTROL
TELEMETRY (y/n): N TELEMETRY DOWNLINK (kbps): O COMMAND (y/n): N COMMAND LINK (kbps): 0
VENTING
CRPABILITY (y/n}: N VACUUM (mbar): 0. FLOW {gw/s): 0.  QUANTITY (grams): 0,

EXPOSURE (y/m): N VIDED {i.e. CCTV,NONE): NONE

REMARKS: Volume R is located above the forward widdeck lockers. The volume will
accomsodate three single stowage trays with guides side-by-side. R door with
three removable parels encloses the volumse., Any of the panels can be removed
without affecting its structural integrity.
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CARRIER DATA SHEET

CARRIER: MULTI-PURPOSE EXP. SUPPORT STRUCTURE CONFIGURATION: CROSS-BAY ACRCNYM: MPESS
COMPRNY/SPONSCR: MARSHALL SPRCE FLIGHT CENTER MISSION LENSTH (DAYS): 7. FED'S: 1.5
PRRENT: SHUTTLE

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING

DIMENSIONS
(external, ft) height: 3.39 width: 2.73 length: 15.  diameter: -0-
(internal, ft) height: -0- width: —0- lergth: -0- dianeter: -0~
YOLUME (ft3)
total: -0~ experiment: -0- stowage: -0- pressurized: -0-

mounting area (ft2}: -0-

MAGS (Ibs) ~ol

total: -0~ experiment: 4200, carrier; -0-
POWER
Total to Carrier Available to User
NORMAL (watts) -0~ -0-
PERK (watts) -0- -0-
PERK LENSTH thours) -0~ -0-
ENERGY (kwh) -0- -0-
COOLING (w)
TOTAL AVAILABLE TO CARRIER: -0- AVAILABLE TO EXPERIMENTS  LIRUID: -0~ RIR: -0-
COMMAND / CONTROL
TELEMETRY (y/m): Y  TELEMETRY DOWNLINK (kbps): -0- COMMAND (y/m): Y COMMEND LINK (kbps): -0-
VENTING
CAPABILITY {y/m): Y  VACUUM (mbar): -0- FLOW (ga/s): -0- QUANTITY (grams): -0~

EXPCEURE (y/n): ¥ VIDED (i.e. CCTV,NONE): -0-

REMARKS: MPESS is a versatile cross-bay carrier for the shuttle. The generic MPESS
structure is used for the Material Science Laboratory, the Get-fiway-Special
Bridge, Spartan Flight Support Structure and the Hitchhiker-M carriers. Space
allocation is 1/4 of the payload bay. MPESS has flown on several previous
missions, a total of 5 carriers are available.
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CARRIER DATA SHEET

CARRIER: PAYLOAD MOUNTING PANEL CONFIGURATION: STANDARD ACRONY®: PP
COMPANY/SPONGOR: NASA MISSION LENGTH (DAYS): 1. FEO'S: N/A
PARENT: SHUTTLE

CURRENT STATUS OF HARDWARE (definitiom, design, existing): EXISTING

DIMENSIONS
{external, ft) height: 0.8964 width: 1.427 length: 0.04167  diameter: -0-
{internal, ft) height: -0~ width: 0. length: -0- diameter: -0-
VOLUME (ft3)
total: 4. experiment: 4, stowage: 0. pressurized: 4,
mounting area (ft2): 2.48
PASS (lbs)
total: 120, experiment: 113, carrier: 1.
POWER
Total to Carrier Available to User
NORMAL (watts) 180. 180,
PEAK (watts) 180, 180,
PERK LENGTH (hours) -0 -0-
ENERGY (kwh) -0- -0~
COOLING {w)
TOTAL AVRILABLE T8 CARRIER: 180. AVAILABLE TO EXPERIMENTS  LIQUID: 0. AIR: 180,
CONMAND /CONTROL
TELEMETRY {y/n}: N  TELEMETRY DOWNLINK (kbps): 0 COMMAND (y/n): N COMMAND LINK {kbps): 0
VENTING
CAPABILITY {y/n): N VACUIM (mbar): 0. FLDW {gw/s): 0.  BUANTITY {grams): 0.

EXPOSURE (y/n): N VIDED (i.e. CCTV,NONE): NONE

REMARKS: The payload mounting panel (PMP) design allows a two-locker size payload to
be directly mounted to the two PMPs, which mount to the wire trays in the
middeck. Eliminating the reed for a double adapter plate. Values for velume,
power and cooling are those allocated for two middeck lockers.
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CARRIER DATA SRHEET

-
T CARRIER: SINGLE RDAPTER PLATE CONFIGURATION: STANDARD ACRONYM: SRP
o COMPANY/SPONSOR: NASA MISSION LENBTH (DAYS): 7. FED'S: N/R
PARENT: SHUTTLE

CURRENT STATUS OF HARDWARE (definition, desigm, existing): EXISTING

DIMENSIONS
(external, ft) height: 0.894 width:  1.427 lergth: 0.0825  diameter: -0-
4 {internal, ft) height: -0- width: 0. length: -0- diameter: -0~
T VOLUKE (££3)
o total: 2. experivent: 2. stowage: 0. pressurized: 2.
z mounting area (ft2): 1.24
- MASS (lbs)
- }7 total: 69, experiment: 6.8 carrier: b.2
: POER
Total to Carrier Available to User
NORMAL (matts) 90. 90,
PERK (watts) 90. 9.
PEAK LENGTH (hours) -0 ~0-
ENERGY (kwh) -0- -0~
COOLING (w)
TOTAL AVAILABLE TO CARRIER: 90, AVRILABLE TO EXPERIMENTS LIQUID: 0. AIR: 90,
COMMAND/CONTROL
TELEMETRY {y/n): N TELEMETRY DOWNLINK (kbps): O COMMEND (y/n): N COMMAND LINK (kbps): O
VENTING
CAPABILITY (y/n}: N VACLLM (mbar): 0. FLOW {gm/s): 0.  DUANTITY (grams): 0.

EXPOSURE (y/n): N VIDED (i.e. CCTV,NONE): NONE

REMARKS: Used in place of a standard middeck locker, the single adapter plate has a
universal hole pattern for attaching experiment apparatus that are contained
in the appropriate hardware such as a middeck EAC.
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CARRIER DATA SHEET

CARRIER: SMALL TRAY CONFIGURRTION: STANDARD ACRONYM: S TRAY

COMPANY/SPONSOR:  NASA MISSION LENGTH (DRYS): 7. FED'S5: N/R

PARENT: STOWRGE LOCKER

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING

DIMENSIDNS
{external, ft) height: 0.3% width: 1.4214 length: 1.,67667  diaveter: -0-
{internal, ft) height: 0,38667 width: 1.4123 length: 1,667  diameter: —0-
VOLUME (ft3)
total: 0.83 experiment: 0.85 stowage: 0. pressurized: 0.85
mounting area (ft2): -0-
MASS {1bs) .
total: 30, experiment:  27.55 carrier: 2.45
POWER
Total to Carrier Available to User
NORMAL (watts) 45. 45,
PERK (watts) 45, 43.
PERK LENGTH (hours) -0 -0
ENERGY (kwh) -0- -0-
COOLING (w)
TOTAL AVAILABLE TO CARRIER: 45, AVAILABLE TO EXPERIMENTS  LIQUID: 0. AIR:
COMMAND/CONTROL
TELEMETRY {y/n): N  TELEMETRY DOWNLINK (kbps): 0 COMMAND (y/n}: N COMMAND LINK (kbps): 0
VENTING
CAPABILITY (y/n): N VACLAM (mbar): 0. FLDW {gm/s): 0, GUANTITY {grams):

EYPOSLRE (y/n): N VIDED (i.e. CCTV,NONE): NONE

REMARKS: Used to support hardware inside middeck lockers. Two small trays can be
stowed in one locker. Separation of the small trays is accomplished by
installing special guides, containing friction devices, on the locker sides.
This feature allows each small tray to be removed individually, yet remain in
place in a zaro-g environment. Values for power and cooling are 1/2 those
allocated to a middeck locker.
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CRRRTER DATA SHEET

CARRIER: SPACE STATION-UNITED STATES LABORATORY  CONFIGURATION: PHASE i ACRONYM: SS-USL
, COMPANY/SPONSOR: NASA MISSION LENSTH (DAYS): a0, FED'S: 44
- PARENT: NONE
- CURRENT STATUS OF HARDWARE (definition, design, existing): DESIGN
; DIMENSIONS
e (external, ft) height: -0- width: -0~ length: 44,32  diameter: 14,6
“‘_%{ (internal, ft) height: -0~ width: -0~ length: -0- diameter: -0-
VOLUME (ft3)
= total: 7400, experiment: 339 stowage: -0- pressurized: 7400
mounting area (ft2); -0-
— ¥ASS (1bs)
1 total: -0~ experiment: 21510, carrier: -0-
POKER
LA Total to Carrier  Available to User
5 NORMAL (watts) 50000, 45000,
PERK (watts) 50000, 45000.
PEAK LENGTH (hours) - -0-
ENERGY (kwh) -0- -0-
.
! COOLING (w)
< TOTAL AVAILABLE TO CARRIER:  50000. AVAILABLE 7O EYPERIMENTS LIOUID:  43000.  AIR: 0.
ol
3 COMMAND/CONTROL
_ TELEMETRY fy/n}: Y  TELEMETRY DOWNLINK {kbps): 100000 COMMAND (y/n}: Y  COMMAND LINK (kbps): 10000
o VENTING .
-1 CAPRBILITY (y/n): Y  VACUUM (mbar): -0~ FLOW (gm/s); -0- QUANTITY (grams}: -0-
EXPOSURE (y/n): Y VIDED (i.e, CCTV,NONE): CCTV
.:2

REMARKS: The space station will be a permenantly mamned outpost with chuttle revisits
— to replenish supplies, equipment and relieve crew members, The space station
T will offer comeercial users increased rur—duration for performing
- s experiments. The Phase | power source for the space station is still
' undecided between photovoltaic and solar dynamic power sources. The U.S.

:;' laboratory will have capacity for 29 double racks, 14 of them available to
LA experimenters. Initial construction of the space station is scheduled for

- early in 1995, with completion scheduled for 1398 for Phase 1. The scheduled
oy completion date for Phase 2 is the year 2000,

4
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CARRIER DATA SHEET

CARRIER: SPACEHAB CONFIGURATION: MIDDECK AUGMENTATION  ACRONYM: SH MAM
COMPANY /SPONGOR:  SPACEHRB, INC. MISSION LENGTH (DAYS): 7. FEQ'S: 21,
PARENT: SHUTTLE

CURRENT STATUS OF HARDWARE (definition, design, existing): DESIEN

DIMENSIONS
(external, ft) bheight: -0 width: -0~ length: -0~ diameter: -0-
(internal, ft) height: -0- width: -0- length: 10. diameter: {2.1
VOLUME (ft3)
total: 1000, experiment : 129. stowage: -0~ pressurized: 1000,
mounting area (ft2): 0
MASS {1bs)
total: 10000, experiment : 3000, carrier: 7000,
PONER
Total to Carrier Available to User
NORMAL (watts) 1730, 1450,
PERK (watis) 3300, 3200,
PERK LENETH (hours) 0.25 0.25
ENERGY (keh) -0~ -0-
CODLING (w)
TOTAL AVAILABLE TO CARRIER:  B300. AVAILABLE TO EYPERIMENTS LIQUID: 4500, AIR: 2000,
COMWAND/CONTROL
TELEMETRY (y/n): Y  TELEMETRY DOWNLINK (kbps): 16 COMMAND (y/n): Y COMMAND LINK (kbps): -0-
VENTING
CRPABILITY (y/n}: ¥ VACUUM (mbar): -0- FLOW (gw/s): -0- GUANTITY (grams): -0-

EXPOSURE (y/n}: N VIDED (i,e. CCTV,NONE): CCTV

REMARKS: Designed to mount in forward 1/4 of payload bay, attached to the aiddeck via
a short Spacelab turmel. Up to 72 standard middeck lockers can be configured,
or two sets of Space Station double racks plus lockers, Spacehab is
manifested to fly in November, 1991 on STS 5i. Power and heat rejection
values are mission dependent.
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CARRIER DRTA SHEET

é CARRIER: SPACELAB CONFIGURATION: LONG MODULE ACRONYM: SL LM
. COMPANY /SPONSOR:  NASA MISSION LENBTH (DRYS): 7. FED'S: 33,
,,‘,4
: PARENT: SHUTTLE

- CURRENT STATUS OF HARDWARE (definition, desigm, existing): EXISTING

: ] DINENSIONS

T (external, ft) height: 0. width: 0. length: 48, dianeter: 13.54
ot (internal, ft) height: -0- width: 0. length:  22.84  diameter: 12.83
o VILE (ft3)

R total: 793,98 experiment: 497,77 stowage: 268.21 pressurized: 783.98

- 3 mounting area (ft2): -0-

o WSS (lbs)

} total: 28012.6  experiment: 13123, carrier: 14889.6

e POVER

B

T Total to Carrier Available to User

e NORMAL (watts) 8200, 3400.

3 PEAK (watts) 11400, 4300,

. i PERK LENGTH (hours) 0.25 0.23

‘e ENERGY (kwh) 890, 289,

13 CODLING (w)

15y TOTAL AVAILABLE TO CARRIER: 8500, AVAILABLE 7O EXPERIMENTS LIQUID:  3100.  AIR: 5200,
i

2 COMMAND/CONTROL

T TELEMETRY (y/n): Y  TELEMETRY DOWNLINK (kbps): 50000 COMMAND (y/n): Y  COMMAND LINK (kbpsi: 70
= VENTING

S CAPABILITY (y/m): Y VACUUM (mbar); -0- FLOW {gm/s): -0~ DUANTITY (grams): -0~

;,é EXPOSURE (y/n): N VIDED (i.e. CCTV,NONE): CCTV

i

~ A

REMARKS: Spacelab Long-Module is a reusable, modular laboratory that fits inside the
~E shuttle cargo bay. The long module comsist of two segments, the core segment
! and the experiment segment, and provides the largest pressurized volume for
spacelab experiments. In the module, experiment apparatus can be contained in
large experiment racks, overhead containers, areas beneath the floor, stowage

containers, or attached to the center aisle. A Spacelab transfer tunrel
connects Spacelab with the orbiter middeck, utility services are routed from
the orbiter to the forward endcons feedthrough provisions into the orbiter
interior.

o © 3.0-35
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CRRRIER DATA GHEET

CARRIER: SPACELAB CONFIGURATION: LONG + § PALLET RCRONYM: SL LMIP
s | COMPANY/SPONSOR: NRSR MISSION LENGTH (DAYS): 7. FED'S: 37.
PARENT: SHUTTLE

CURRENT STRATUS OF HARDWARE (definition, design, existing): EXISTING

DIMENSIONS
{external, ft) height: 0, width: e, length: 359,558  diameter: 13,54
{internal, ft} height: -0- width: 0. length: 34.169  diameter: 12.89

VOLUME (ft3)
total: 2192.98 experiment: 1924.77 stowage: 268,21 pressurized: 783,98
mounting area (ft2): -0-

%8ss (1bs)
total: 30729.6  experiment: 13332, carrier: 17397.6

POWER
Total to Carrier Available to User
NORMAL (watts) 8200, 2000,
PERK (watts) 11400, 4300,
PERK LENGTH (hours) 0.25 0.25
ENERGY (kwh) 8%. 226.
COOLING (w)
TOTARL AVAILABLE TO CARRIER: 8300, AVAILABLE 7O EXPERIMENTS LIQUID: 3100, RIR: 4800,
COMMAND /CONTROL
TELEMETRY {y/n): Y  TELEMETRY DOWNLIMK {kbps}: S0000 COMMAND (y/n): Y  COMMAND LINK (kbps): 70
VENTING
CAPBILITY ly/mn): ¥  VACULM (mbar): -0~ FLOW (gm/s): -0- QUANTITY (grams): -0-

EXPOSURE (y/n): Y VIDED (i.e. CCTV,NONE): CCTV

REMARKS: Combines the long module for research in a pressurized environment and pallet
mounting area for experissmts requiring exposure o space environment, The
pallet is located aft of the long medule. Utility services to the pallet are
routed from the module aft endcone feedthrough plates to the pallet.

mi el o«

a4l

(N

ail

|

1
|

i

LI |

w

&l

il

gl Uil €

U

i i

e v

X



L

|

Xy

CRRRIER DATA SHEET

CARRIER: SPACELAB CONFIGURATION: LONG + 2 PALLET ACRONYM: SL LMzp
COMPANY/SPONSOR:  NASA MISSION LENSTH {(DAYS): 7. FEO'S: &,
PARENT: SHUTTLE

CURRENT STATUS OF HRRDWARE (definition, design, existing): EXISTING

DIMENSIONS
(external, ft) height: 0. width: 0. length: 59.558  diameter: 13.54
finternal, ft) height: 0- width: 0. length: 44,33  diameter: 12,83
VOLUME (£t3)
total: 3425.51 experiment: 3157.3 stowage: 268.21 pressurizeds 783.98
mounting area (ft2): -0-
MASS (lbs)
total: 30795.6  experiment: 12232, carrier: 18362.6
POWER
Total to Carrier fivailable to User
NORMAL (watts) 8200, 3000,
PERK (watts) 11400, 4300.
PEAK LENGTH (hours) 0.23 0.25
ENERGY (kwh) 890. 226,
COOLING (w)
TOTARL AVAILABLE 7O CARRIER: 8500, AVAILABLE TO EXPERIMENTS LIGUID:  3100.  AIR: 4300,
COMMAND/CONTROL
TELEMETRY (y/n): Y  TELEMETRY DOWNLIMK (kbps): S0000 COMMAND (y/n): Y  COMMAND LINK (kbps): 70
VENTING
CAPABILITY (y/m): Y  VACUUM (mbar): -0- FLOW (gm/s): -0~ QUANTITY (grams}: -0-

EXPOSURE (y/m): Y VIDED (i.e. CCTV,NONE): CCTV

REMARKS: This configuration increases the space-exposed mounting area by connecting
two pallets in a train aft of the pressurized long module.
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CRARRIER DATR SHEET

CARRIER: SPACELAB CONFIGURATION: SHORT + 2 PALLET RCRONYM: Gi SM2P
COMPANY /SPONSOR: NRSA MISSION LENSTH (DAYS): 7. FED'S: 22
PARENT: SHUTTLE

CURRENT STATUS OF HARDWARE (definitionm, desigm, existing): EXISTING

DIMENSIONS
{external, ft) height: 0. widths 0. length: 59,538  diameter: 13.54
{internal, ft) height: -0- width: 0. length: 34,08 diameter:  12.89
VOLUME {Ft3)
total: 2730.99 experigent: 2669.77 stowage: 81,22 pressurized: 268,39
pounting area (fté): 0-
MasS (lbs)
total: 30784.6  experiment: 14333, carrier: 164518
POWER
Total to Carrier Available to User
NORMAL (watts) 7800, 3000,
PEAK (watts) 11400, 4300,
PEAK LENGTH (hours) 0.25 0,25
ENERGY (kwh) 890, 226.
COOLING (w)
TOTAL AVAILABLE 7O CARRIER: 8500, AVAILABLE TO EXPERIMENTS LIGUID: 3100,  AIR:  4800.
COMMAND/CONTROL
TELEMETRY {y/n): Y  TELEMETRY DOWNLINK (kbps): 50000 COMMAND {y/n): Y  COMMAND LINK {kbps): 70
VENTING
CAPRBILITY (y/nl: Y  VACUUM (mbar): -0~ FLOW (gm/s}: -0- BURNTITY (grams}: -0-

EXPOSURE (y/n): ¥ VIDED (i.e. CCTV,NONE): CCTV

REMARKS: Utilizes the short Spacelab module for pressurized environment. The Spacelab
short module consists of the core segment and two endcones from the lorg
module, the experiment segment is not used. Mounted aft of the short module
are two pallet segments allowing experiments exposure to the space
envirorment.
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CARRIER DATA SHEET

CARRIER: SPACELAB CONFIGURATION: SHORT + 3 PALLET RCRONYM: SL GM3P
CUHPRNY/‘.;PUNSUR: NASA MISSION LENSTH {DAYS): 7. FED*S: 27,
PARENT: SHUTTLE

CURRENT STATUS OF HARDWARE {definitiom, design, existing): EXISTING

DIMENSICNS
(external, ft) height: 0. width: 0. length: 58,375  diameter: 13.54
(internal, ft) height: -0- width: 0. length; 43,33  diameter: 12,83
VOLLME (ft3)
total: 3994.09 experiment: 3912.87 stowage:  Bl.22 pressyrized:  268.39
mounting area (ft2): -0-
MAsS (1bs)
total: 30850.6  experiment: 13233. carrier: 17617.6
PUWER
Total to Carrier Available to User
NORMAL (watts) 7800, 3000,
PEAK (watts) 11400, 4300.
PEAK LENGTH (hours) 0.25 0.25
ENERBY (kwh) 830, 226,
COOLING (w)
TOTAL AVAILABLE TO CARRIER:  8500. AVAILABLE TO EXPERIMENTS LIQUID:  3100.  AIR: 4800,
COMMAND/CONTROL
TELEMETRY {y/n): ¥  TELEMETRY DOWNLIMK (kbps): 50000 COMMOND (y/n): Y  COMMAND LINK (kbpsi: 70
VENTING

CAPABILITY (y/n}: ¥  VACULM (mbar): -0- FLOW {gm/s): -0- GUANTITY (grams}: -0~

EXPOSURE (y/n): ¥ VIDED (i.e, CCTV,NONE): CCTV

REMARKS: The Spacelab short module is used in conjunction with three pallet
structures. This configuration offers the largest pallet mounting area which
may be used in a module/pallet configuration. The three segmerts are rigidly
attached to form a single pallet train.
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CARRIER DATR SHEET

-
3 CARRIER: SPACELRB CONFIGURATION: 3 PALLET ACRONYM: SL 2P
; COMPANY/SPCNSOR: NASA MISSION LENBTH (DAYS): 7. FED'S: 12, %
PARENT: SHUTTLE =
-
, CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING
' DIMENSIONS =]
{external, ft} height: 0. widths 0. length: 55,95  diameter: 14,71B -
. (internal, ft} height: -0- width: 0. length: 38.28  diameter: 12.33%4
VOLUME (ft3) -
TR total: 6479.5 experiment: £473.5 stowage: 0. pressurized: 0.
% mounting area (ft2): -0~ _
3 WSS (1bs) -
L fotal: 30632.8  experiment: 20623, carrier: 10007.8
POWER :EE
Total to Carrier Available to User =
Vs 5
NORMAL (watts) 7300. 4800, w
. PEAK (watts) 11400, 4300.
PERK LENSTH (hours) 0.25 0,25 o
ENERGY (kwh) 830. 507. =
3
R COOLING (w)
TOTAL AVAILABLE TO CRRRIER:  B300. AVAILABLE TO EXPERIMENTS  LIQUID: 0. AIR: 7100, =
]
3 CONMAND/CONTROL
3 TELEMETRY (y/n): Y  TELEMETRY DOWNLINK (kbps): 50000 COMMAND (y/n)s ¥ COMMAND LINK (kbps): 70 —
o VENTING -
}"_»-} CAPABILITY (y/n); Y VACULM (mbar): -0- FLOW (gm/s): -0~ QUANTITY {grams): -0~
% EXPOSURE (y/n): Y VIDED {i.e. CCTV,NONE): CCTV =]
R —
% REMARKS: Consist of three independently suspended pallet segments. The pallet segments %
are spaced along the length of the cargo bay. An "igloo® must be used in this
0 configuration in the abscence of a module, The igloc is mounted on the end of =
= the forward pallet, provides a controlled, pressurized environmert for =
< Spacelab subsystews normally carried in the core segment. Utility services -
"3 are routed dircetly from the orbiter to the igloo/first pallet segment, For
& the accommodation of experiment structures, it must be ensured that such ==
structures do not act as a rigid connection between the pallet segments. =
-
3.040 ==
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CARRIER DATR SHEET
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! CARRIER: SPACELRB CONFIGURATION: 4 PALLET ACRONYM: SL 4P
H
- COMPANY/SPONSOR: NASA MISSICN LENGTH (DAYS): 7. FED'S: 16,
PARENT: SHUTTLE
—
T4 CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING
- DIMENSIONS
‘ (external,ft) height: 0. width: 0. length: 359.358  diameter: 14,718
{internal,ft) height: -0- width: Q. length: 42,21  diameter: 12,3554
- VOLUYE (Ft3)
L total: B479.5 experiment:  8479,5 stowage: 0. pressurized: 0.
= mounting area (ft2): -0~
= MASS (1bs)
v total: 30676.8  experiment: 20042, carrier: 10634.8
= POWER
. ’ Total to Carrier Available to User
Kt NORMAL (watts) 7300, 4800,
PEAK (watts) 11400, 4300.
£ PERK LENGTH (hours) 0.25 0,25
. ENERGY (hkwh) 8%0. 307.
v‘:'j‘i
" COOLING {w) _
- TOTAL AVAILABLE TO CARRIER:  8500. ARVAILABLE TO EXPERIMENTS  LIQUID: 0. AIR:  7100.
1 COMMAND/CONTROL
= TELEMETRY ly/n): Y  TELEMETRY DOWNLINK (kbps): 50000 COMMAND (y/m): Y  COMMAND LINK (kbps}: 70
o VENTING :
=4 CAPABILITY (y/n): Y  VACUUM (mbar): -0- FLOW (gw/s): -0- QUANTITY (grams): -0-
2—; EXPOSURE {y/n): ¥ VIDED (i.e. CCTV,NONE): CCTV
i REMARKS: Well-suited configuration for a number of astronomy missions. Comsists fo two
-: independently suspended pallet trains composed of two pallet segments each.
fs in the 3 pallet configuration an "igloo® is used to house the support
: equipment. For the accommodation of payload structures, it must be ensured
— that such structures do not act as a rigid comnection between the two pallet
Y trains,
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CRRRIER DATA SHETT

CARRIER: SPACELAB CONFIBURATION: 5 PALLET ACRONYM: SL CP
COMPANY /SPONSOR: NASA MISSION LENGTH (DAYS): T FED'S: 20.
PRRENT: SHUTTLE

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING

DIMENSIONS
{external, ft) height: 0. width: 0. length: 59,558  diaweter: 14.718
(internal, ft) height: -0- width: 0. length: 48,95  diameter: 12,939
VOLLME (ft3)
total: 6479.5 experiment: 6479,5 stowage: 0. pressurized: 0.
mounting area (ft2): -0~
MASS (1bs)
total: 30236.B  experiment: 18282. carrier: 11954.8
POWER
Total to Carrier Availahle to User
NORMAL (watts) 7300, 4800,
PERK (watts) 11400, 4300,
PERK LENGTH {hours) 0.25 0,25
ENERGY (kwh) 8%0. 507,
COOLING (w)
TOTAL AVAILABLE TD CARRIER: 8500, AVATLABLE TO EYPERIMENTS  LIQUID: 0. AIR: 7100,
COMMAND /CONTROL
TELEMETRY (y/n}: Y  TELEMETRY DOWNLINK (kbps): 50000 COMMOAND (y/n): Y  COMMAND LIMK (kbps): 70
VENTING
CAPABILITY (y/n): Y  VACULM {mbar): -0~ FLOW (gm/s): -0~ BUANTITY (grams): -0~

EXPOSURE (y/n): Y VIDED (i.e. CCTV,NONE): CCTV

REMARKS: Consists of two independently suspended pallet trains ceparated by a dynamic
clearance gap. One pallet train comsists of three ard the other consists of
two structurally connected pallet segments. This configuration provides the
longest possible experiment platform for Spacelab payloads requiring exposure
to the space environment, An "igloo™ must be used to house support equipment.
For the accomcdation of payload structures, it must be ensured that such
structures do not act as a rigid connection between the two pallet trains.
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CARRIER DATA SHEET

.
-
§ CARRIER: SPACELAB MIDDECK EXPERIMENT CONFIGURATION: SMIDEX PLATE ACRONYM: SMIDEX
i COMPANY/SPONSOR: NASA MISSION LENGTH (DAYS): 7. FED'S: 1,3
; PARENT: SPACELAB
| ‘ CURRENT STATUS OF HRRDWARE (definition, design, existing): EXISTING
' DIMENSIONS
- {external, ft} height: -0- width: 2.1 length: 3.43  diameter: 0,
{internal, ft) height: -0- width: 2. length: 3.34  diameter: 0.
1
- VOLLME (f£3)
i total: 8. experiment: 8. stowage: 0. prescurized: 8.
: mounting area (ft2): -0-
= MASS (1bs) . v
3 total: -0- experiment: 240, carrier: -0-
— PONER
Total to Carrier fvailable to User
NORMAL (watts) -0- -0-
PEAK (watts) -0- -
PEAK LENGTH (hours) 0~ -0~
ENERGY (kwh) -0- -0
COOLING (w)
TOTAL AVAILABLE TO CARRIER: -0~ AVAILABLE 7O EXPERIMENTS LIGUID: -0- AIR: -0~
L COMMAND/CONTROL
N TELEMETRY (y/n): ¥  TELEMETRY DOWNMLINK (kbps): MISS DEP  COMMAND (y/n): Y  COMMAND LINK (kbps): MISS DEP
- VENTING :
CAPRBILITY (y/n): - VACUUM (ubar}: -0- FLOW {gn/s): -0- QUANTITY (grams): -0-
—~ EXPOSURE (y/m): -~ VIDEQ {i,e. CCTV,NONE): -0-
-4
T REMARKS: SMIDEX plates are installed in Bpacelab double and single racks, allowing
‘i: middeck type experiments to be flown in the laboratory module for increased
. flight oppurtunities., Possible configurations are 4 middeck lockers and 2
3 EACs for a double rack ard 2 middeck lockers and 1 EAC for a single rack.
i
i
}
i
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CARRIER DATA SHEET
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CARRIER: SPACELAB DOUBLE RACK CONFIGURATION: DOUBLE ACRONYM: SL LR

J COMPANY/SPONSOR: NASA MISSION LENETH (DAYS): 7. FED'S: 3.3 ?
PARENT: SPRCELAB =
=
CURRENT STATUS OF HARDWARE (definition, design, existirg): EXISTING
i DIMENSIONS =
s {external, ft) height: 8.99 width: 3. 44 length: 2.5 diameter: -0- -
o (irternal, ft) height: -0- width: -0- length: -0~ diameter: -0-

o VOLLME (Ft3) -
. total: EL79 experinent: 41,3 stowage: 0. pressurized:  61.79 :
| mounting area (ft2); -0- .
WSS (1bs) )

g total:  1428.  experiment:  1279. carrier: 149.

g POWER =

i

o Total to Carrier Available to User —

SR . . ;E:

o NORMAL (Watts) i5. 425, -
PEAK (watts) 538. 338,

£ PEAK LENGTH (hours) 0.25 0.25 -
ENERGY (kwh) 36. 36, g
COOLING (w) -
'1 TOTAL AVRILABLE TO CARRIER: E63. AVAILABLE TO EXPERIMENTS  LIBUID: 241, AIR: 421, =

- | _J
< 4 COMMAND/CONTROL

‘} TELEMETRY (y/n): Y  TELEMETRY DOWNLINK {kbps): MISS DEP  COMMAND (y/n): Y  COMMAND LIMK ({kbps): YISS [EP
- VENTING “

: CAPABILITY (y/n): -  VRCUUM (mbar): -0~ " FLOW (gn/s): -0- QUANTITY (grams): -Q-

} =
T EXPOSURE (y/n): N VIDED (i.e. CCTV,NONE): -0- -
.

REMARKS: The Spacelab double rack is a flight gualified structure desigred fo

accommodate two stacks of side-by-side mounted standard 19-inch pieces of -
3 equipsent. For experiments requiring the full-width of the double rack, the

] truss middle frame may be removed in the lower part of the rack. An 5{
" experiment power switching panel (EPSP), a remote acquisition unit (RRU}, and -
" the Spacelab signal interface unit are located in each rack to serve the

user. Up to six double racks and four single racks can be installed in the .
long module. =

| o

i =

! 3044 s
i
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CARRIER: SPACELAB SINGLE RACK CONFISURATION: SINGLE RCRONYM: SL SR
COMCANY/SPONSCR: NASR MISSION LENSTH (DAYS): 1. FEO'S: 1.7
PRRENT: SPACELAB

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING

: MISS DEP

DIMENSIONS
{exterral, ft} height: 8,93 width: 1.83 lergthe 2.5 diameter: -0-
{internal, ft) height: -0- width: -0- length: -0- diameter: -0-
VOLUME (ft3)
total: 3.4 exgeriment:  17.23 ctowage! 0. pressurized: 3.4
sounting area (fi2): -0-
MASS {lbs)
total: 742, experivent: 640, carrier: 102.
POWER
Total to Carrier Available to User
NORMAL (watts) 2is. 215,
PERK (watts) 210, 270,
PEAK LENGTH (hours) 0.25 0.23
ENEREY (kwh) 18. 18.
COOLING (w)
TOTAL AVAILABLE TO CARRIER: 332, AVAILABLE TO EXPERIMENTS LIBUID: {21,  ARIR: 211,
COMMAND/CONTROL
TELEMETRY (y/n): Y  TELEMETRY DOWNLINK (kbps}: MISS DEP  COMMAND ly/n): Y  COMMAND LINK (kbps)
VENTING

CAPABILITY fy/n): - VACUUM (mbar): —-0- FLOW (gu/s): -0- QUANTITY (grams): -0-

EXPOSURE (y/m): N VIDED (i.e. CCTV,MONE): -0-

REMARKS: The Spacelab single rack is a flight qualified structure designed to
accomsodate a single stack of standard 19-inch payloads. An experiment power
switching panel (EPSP), a remote acquisition unit {RAU), and the Spacelab
signal interface unit are located in each rack to serve the user. Up o six
double racks and four single racks can be installed in the long mcdule.
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CARRIER DATA SHEET

-
-
CARRIER: SPARTAN FLIGHT SUFRORT STRUCTURE CONFIGURATICN: CROSS-BAY ACACMYM: SFSS
COMPANY/SPONSOR: NASA MISSION LENGTH (DAYS): 7. FEQ?S: 1.5 %
PARENT: SHUTTLE =
-
CURRENT STATUS OF HARDWARE (definition, design, existing}: EXISTING
DIVENSIONS =
{external, ft) height: 9.3 width: 27 length: 16,28  diameter: -0-
(internal,ft) height: -0- width: -0- length: -0- diameter: -0- ]
VOLLME (£3) -
totals -0~ experiment: -0- stowage: -0- pressurized: 0. :
mounting area {ft2): -0- -
MASS (1bs) %
total:  6300. expariment: 5000, carrier: 1300, o
POVER 3
Total to Carrier fivailable to User =i
NORMAL (watis) -0~ 280,
PEAK {watts) -0- -0~
PERK LENGTH (hours) -0~ - e=
ENERGY (kwh) -0~ -0 &
COOLING (w) , , —
TOTAL AVARILABLE TD CARRIER: -0~ AVRILARLE TO EXPERIMENTS LIBUID: -0- AIR: -0~ =
-
COMMAND/CONTROL
TELEMETRY {y/n): Y  TELEMETRY DOWNLINK (kbps): -0- COMMAND (y/m): ¥  COMMBND LINK (kbps): -0- =
VENTING
CAPABILITY ly/n}: -  VACLUM (mbar): -0- FLOW (gm/s): -0~ BURNTITY (grams): -0- -
EXPOSURE {y/n): - VIDED (i.e. CCTV,NONE): -0- %
REMARKS: The base structure is a Multi-Purpose Experizent Support Structure (MPESS) %
with a detachable upper structure which houses unique instruments for each
Spartan mission. The upper structure is released and retrieved by the orbiter o
during the course of flight, per stricture is unique Yo each mission =
and consists of the upper housing, Instrument cannister (IC), the ACS w
pnuematics system with cold gas supply and support for the remcte manipulator
systea grapple fixture. 2 carriers are available,
g
=
- 3.046 =
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4.0 SHUTTLE AVAILABILITY ASSESSMENT
COMMERCIAL FLIGHTS ACCOMMODATION PLAN
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4.0 SHUTTLE AVAILABILITY ASSESSMENT
COMMERCIAL FLIGHTS ACCOMMODATION PLAN

To help the Office of Commercial Programs plan for future activity, a Commercial Flight
Accommodation Plan (CFAP) was developed. Inputs for the plan were required from
the "Commercial User Requirements” task to ascertain the needs of the commercial
users. The inputs included: carrier required, initial flight data, and number and date
of reflights. The "Carriers and Facilities: database was used to compare the carriers'
capabilities and resources with the requirements of the commercial users to verify the
needs of the users were met. To assess shuttle availability, analysis of the shuttle
manifests (primarily and secondary) was performed. From the manifests a flight by
flight listing of carriers available to commaercial users was generated. Integration of the
commercial user requirements, "Carriers and Facilities" database and shuttle
availability assessment resulted in a Commercial Flights Accommodation Plan.

In this section a summary of the CCDS and JEA flight requests and a definition for the
flight experiment opportunity (a standard unit of carrier capability) are presented. Next,
is the Commercial Flights Accommodation Plan. Included are assumptions used in the
plan, a projected manifest for the calendar years 1988 - 1994 and a list of flight
requests for each year complete with unmanifested payloads from previous years. A
graphical representation of the CFAP follows, showing the comparison of the
resources requested and the resources available to commercial users. Further, long-
range flight projections utilizing the STS and Space Station are included. Finally, a
list of conclusions from the study are presented.
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