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MISSION OVERVIEW

This is the 9th flight of Atlantis and the 42nd for the space
shuttle.

The flight crew for the STS-43 mission consists of commander
John E. Blaha; pilot Michael (Mike) A. Baker; and mission
specialists Shannon W. Lucid, G.D. (David) Low, and James
(Jim) C. Adamson.

: STS-43's primary mission objective is to successfully deploy
NASA's Tracking and Data Relay Satellite (TDRS)-E using the
Air Force's Inertial Upper Stage (IUS) booster.

TDRS-E is the fifth communications satellite launched in the
process of assembling the Tracking and Data Relay Satellite
System (TDRSS). TDRSS will provide a high-capacity
communication and data link with the shuttle as well as other
spacecraft and launch vehicles. The nominal IUS/TDRS-E
deployment opportunity occurs on Orbit 5 at 0/6:13 Mission
Elapsed Time (MET). ‘

The IUS is a two-stage solid rocket, inertially stabilized upper
stage that will place TDRS-E in a geosynchronous orbit. The IUS
ignites its first stage (SRM-) for transfer orbit insertion.

Twelve secondary objectives will be flown on STS-43: Shuttle
Solar Backscatter Ultraviolet (SSBUV) Instrument 03, Space
Station Heatpipe Advanced Radiator Element (SHARE)-II,
Optical Communications Through the Shutile Window (OCTW),
Solid Surface Combustion Experiment (SSCE)-02, Space
Acceleration Measurement System (SAMS), Bioserve-
Instrumentation Technology Associates Materials Dispersion
Apparatus (BIMDA)-02, Tank Pressure Control Experiment
(TPCE), Investigations Into Polymer Membrane Processing
(IPMP)-03, Protein Crystal Growth (PCG)-III Block II, Air Force
Maui Optical Site (AMOS), Auroral Photography Experiment

(APE)-B. In addition, a space-based experiment, the Ultraviolet
Plume Instrument (UVPI), will be conducted using the orbiter as a
data source.

The SSBUV-03 instrument is designed to provide calibration
of backscatter ultraviolet (UV) instruments currently being flown
on free-flying satellites. The payload configuration consists of two
canisters interconnected by cables mounted oh a Get Away
Special (GAS) adapter beam in the orbiter payload bay. One
canister contains the SSBUV spectrometer; the other contains
data, command, and power systems. Crew interface is through a
GAS autonomous payload controller (GAPC) on the aft flight
deck. After an outgassing period, the instrument will operate in
three modes: Earth view, solar view, and calibration.

SHARE-II will demonstrate the on-orbit zero-gravity thermal
vacuum performance of high-capacity heatpipes under various
thermal conditions to determine their suitability as a dependable,
durable heat rejection system for Space Station Freedom (SSF).
The experiment consists of two prototypical radiator panels and an
Instrumentation and Control System. Ground support equipment
is located at JSC. SHARE-II is a redesigned version of the
SHARE experiment that flew on STS-29.

OCTW is a JSC-sponsored experiment designed to
demonstrate the optical transmission of video and audio data from
the crew cabin to the payload bay and back through the shuttle aft
flight deck window by means of fiber optic technology rather than
conventional radio frequency technology. It consists of two
modules: one inside the orbiter crew cabin and one in the payload
bay. The crew cabin module will house an optoelectronic
transmitter/receiver pair for video and digital subsystems, test
circuitry, and interface circuitry. The payload bay module serves
as a repeater station. System performance will be measured by
recording video test patterns and digital signal integrity on the
orbiter closed-circuit television videotape recorder system. Four



tests are planned under various payload bay temperature and
lighting conditions.

The primary objective of SSCE-02 is 1o supply information on
flame spread over solid fuel surfaces in the reduced gravity
environment of space. The experiment will measure flame spread
rate, solid-phase temperature, and gas-phase temperature for
flames spreading over rectangular fuel beds in low gravity. The
data obtained will be used to validate flame spread models to
improve fire safety during spaceflight.

For this flight, ashless filter paper has been selected as the
“thin” fuel source, with polymethyl-methacrylate as the “thick”
fuel source. The samples are mounted in a pressurized chamber.

SAMS will provide other shuttle payloads with data on the
shuttle middeck and/or middeck-mounted experiments’
acceleration environment. The payload consists of three triaxial
accelerometers connected to a digital encoder with an optical disk
data recorder. SAMS is mounted in a single middeck locker.
Accelerometer heads will be mounted to the treadmill and
adjacent to the PCG and SSCE experiments.

BIMDA-02 is designed to investigate the methods and
commercial potential of biomedical and fluid science applications
in the microgravity environment of space. Both basic and applied
research will be conducted in three broad areas: bioprocessing,
fluid science, and manufacturing technology. BIMDA-02 consists
of three experiments housed within a refrigerator/incubator
module (R/IM). The payload elements are as follows: four
materials dispersion apparatus (MDA) minilabs, six bioprocessing
modules (BM), six cell syringes (CS), and one automatic
temperature recorder. The BIMDA occupies the space of one
middeck locker, and draws 28 Vdc power for the R/IM. The
MDA, BIMDA-02's primary objective, will study protein crystal
growth, collagen polymerization and several other phenomena.
The BM and CS experiments will study the response of live cells
to various stimulating agents.

TPCE will determine the effectiveness of jet mixing as a means
of controlling tank pressures and equilibrating fluid temperatures.
TPCE is installed in a sealed GAS canister attached to a GAS
adapter beam in the payload bay.

The research objective of the IPMP-03 payload is to flash
evaporate mixed solvent systems in the absence of convection o
control the porosity of the polymer membrane. With at least 24
hours remaining before entry the crew will activate the experiment
and log the MET.

PCG 111-Block II is designed to conduct experiments that will
supply information on the scientific methods and commercial
potential for growing large, high-quality protein crystals in
microgravity. The PCG will be installed and operated on the
orbiter middeck.

The primary objective of AMOS is to use the orbiter during
cooperative overflights of Maui, Hawaii, to obtain imagery and/or
signature data to support the calibration of the AMOS ground-
based sensors and to observe orbiter plume phenomenology. No
unique onboard hardware is associated with the AMOS test. Crew
and orbiter participation may be required to establish the
controlled conditions for the Maui cooperative overflight.

The objective of APE-B is to photograph and record the spectra
of the following aurora phenomena: shuttle glow, thruster
emissions, aurora effects on the orbiter, aurora and airglow layer.
APE-B equipment consists of a 35mm SLR camera, a 55mm lens,
a 135mm lens, an image intensifier, spectrometer bar, filter holder
and various filters.

The primary objectives of the UVPI activity are to use the
orbiter during cooperative encounters of the low-power
atmospheric compensation experiment (LACE) satellite to obtain
imagery and/or signature data to support the calibration of UVPI
space-based sensors and to observe orbiter events. No unique
onboard hardware is associated with the UVPI tests; crew and



orbiter participation are required to establish the controlled Thirteen development test objectives and 12 detailed
conditions for the cooperative passes. supplementary objectives are scheduled to be flown on STS-43,
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MISSION STATISTICS

Vehicle: Atantis (OV-104), 9th flight

Launch Date/Time:
7123/91 10:54 am., EDT
9:54 am., CDT
7:54 am., PDT

Launch Site: Kennedy Space Center (KSC), Fla.—Launch
Pad 39A

Launch Window: 4 hours, 20 minutes
Mission Duration: 8 days, 21 hours, 17 minutes

Landing: Nominat end of mission on Orbit 142

8/1/91 1 am., EDT

8:1
7:11 am., CDT
5:11 am., PDT

Runway: Nominal end-of-mission landing on runway 15, KSC,
Fla. Weather alternates are Edwards Air Force Base (EAFB),
Calif., and Northrop Strip (NOR), White Sands, New Mexico

Transatlantic Abort Landing: Banjul, Gambia; altemate is Ben
Guerir, Morocco

Return to Launch Site: KSC
Abort-Once-Around: EAFB

Inclination: 28.45 degrees

Ascent: The ascent profile for this mission is a direct insertion.
Only one orbital maneuvering system thrusting maneuver,
referred to as OMS-2, is used to achieve insertion into orbit.
This direct-insertion profile lofts the trajectory to provide the
earliest opportunity for orbit in the event of a problem with a
space shuttle main engine.

The OMS-1 thrusting maneuver after main engine cutoff plus
approximately 2 minutes is eliminated in this direct-insertion
ascent profile. The OMS-I thrusting maneuver is replaced by a
5-foot-per-second reaction control system maneuver to
facilitate the main propulsion system propellant dump.

Altitude: 160 nautical miles (184 statute miles) circular orbit

Space Shuttle Main Engine Thrust Level During Ascent:
104 percent

Total Lift-off Weight: Approximately 4,526,488 pounds

Orbiter Weight, Including Cargo, at Lift-off: Approximately
259,382 pounds

Payload Weight Up: Approximately 46,882 pounds
Payload Weight Down: Approximately 9,242 pounds
Orbiter Weight at Landing: Approximately 196,735 pounds

Payloads—Payload Bay (* denotes primary payload): Tracking
and Data Relay Satellite (TDRS)-E/Inertial Upper Stage
(IUS)*; Space Station Heatpipe Advanced Radiator Element
(SHARE)-II; Shuttle Solar Backscatter Ultraviolet (SSBUV)
Instrument 03; Optical Communications Through the Shuttle
Window (OCTW)



Payloads—Middeck: Air Force Maui Optical Site (AMOS)
Calibration Test; Auroral Photography Experiment (APE)-B;
Bioserve-Instrumentation Technology Associates Materials
Dispersion Apparatus (BIMDA)-02; Investigations Into
Polymer Membrane Processing (IPMP)-03; Protein Crystal
Growth III Block II; Space Acceleration Measurement System
(SAMS); Solid Surface Combustion Experiment (SSCE)-02;
Tank Pressure Control Experiment (TPCE)

Flight Crew Members:

Commander: John E. Blaha, third space shuttle flight

Pilot: Michael (Mike) A. Baker, first space shuttle flight

Mission Specialist 1: Shannon W. Lucid, third space shuttle
flight

Mission Specialist 2: G.D. (David) Low, second space shuttle
flight

Mission Specialist 3: James (Jim) C. Adamson, second space
shuttle flight

Ascent Seating:

Flight deck, front left seat, commander John E. Blaha

Flight deck, front right seat, pilot Michael (Mike) A. Baker

Flight deck, aft center seat, mission specialist G.D. (David)
Low

Flight deck, aft right seat, mission specialist Shannon W. Lucid
Middeck, mission specialist James (Jim) C. Adamson

Entry Seating:
Flight deck, aft center seat, mission specialist G. D. (David)
Low
Flight deck, aft right seat, mission specialist James (Jim) C.

Adamson
Middeck, mission specialist Shannon W. Lucid

Extravehicular Activity Crew Members, If Required:

Extravehicular (EV) astronaut-1 is James (Jim) C. Adamson;
EV-2 is G.D. (David) Low

Intravehicular Astronaut: Michael (Mike) A. Baker

Entry: Automatic mode until subsonic, then control-stick steering

Notes:

« The remote manipulator system is not installed in Atlantis’
payload bay for this mission. The galley is installed in Atlantis’
middeck.



MISSION OBJECTIVES

» Primary Payload .
- Deployment of Tracking and Data Relay Satellite (TDRS)- .
E/Inertial Upper Stage (IUS)

+ Secondary Payloads

Auroral Photography Experiment (APE)-B

Bioserve-Instrumentation Technology Associates
Materials Dispersion Apparatus (BIMDA)-02

Investigations Into Polymer Membrane Processing
(JPMP)-03

Protein Crystal Growth (PCG)-111 Block 11
Space Acceleration Measurement System (SAMS)
Solid Surface Combustion Experiment (SSCE)-02

Tank Pressure Control Experiment (TPCE)

— Ultraviolet Plume Instrument (UVPI)

— Payload Bay .
+ Space Station Heatpipe Advanced Radiator Element .
(SHARE)-II
« Shuttle Solar Backscatter Ultraviolet (SSBUV)
Instrument 03 .
« Optical Communications Through the Shuttle Window + Space-Based Experiment
(OCTW)
—~ Middeck

_ » Development Test Objectives (DTOs)/Detailed Supplementary
» Air Force Maui Optical Site (AMOS) Calibration Test Objectives (DSOs)



FLIGHT ACTIVITIES OVERVIEW

Flight Day 1

Launch

OMS-2

TDRS/IUS deploy, Orbit 5
PCG activation

TPCE activation

SSBUY outgas

Flight Day 2

TDRS/IUS backup deploy opportunity

BIMDA, PCG, and SAMS operations

SSBUY activation, calibration, solar view 1, Earth view 1
SHARE -ZLV Tests 1 and 2

DTOs: 645, 799, and 652

DSOs: 476, 602, and 604

Flight Day 3

BIMDA, SAMS, and PCG operations

SSBUV solar view 2, calibration, Earth view 2
DTOs: 645 and 1208

DSOs: 476, 478, and 602

Flight Day 4

SHARE -XSI (cold test) Tests 1 and 2

OCTW hot test, cold test

SSBUYV solar view 3, calibration, Earth view 3
PCG, BIMDA, SAMS operations

DTOs: 1208, 799, and 645

DSO0: 476

Flight Day 5

SSBUYV solar view 4

OCTW day/night test in -ZLV
SAMS, PCG operations
DTOs: 799, 1208, and 645
DSOs: 602 and 476

Flight Day 6
SHARE deprime 1
PCG, SAMS, IPMP, BIMDA, AMOS, SSCE, and APE
operations
DTOs:; 1208, 645, and 799
DSOs: 476 and 602

Flight Day 7
SAMS, PCG, and SSCE operations
DTOs: 645, 798, and 1208
DSOs: 476 and 478

Flight Day 8
PCG, SAMS, APE, and AMOQS operations
SHARE deprime 2
DTOs: 1208 and 645
DSOs: 476 and 478

Flight Day 9
LBNP ramp, STDN
BIMDA STDN, SAMS deactivation, PCG operations
FCS checkout, RCS hot fire, cabin STDN
Crew conference
DTO: 1208
DSO0s: 476, 602, and 604

Flight Day 10
DTO: 645
DSO: 476
Deorbit preparation
Deorbit burn
Landing



Notes:

* An approved exemption authorizes a Flight Day 2 backup
TDRS deployment unscheduled EVA, if necessary.

* An approved exemption provides details for the crew exercise
protocol to support Extended Duration Orbiter (EDO) buildup.

« Each flight day includes a number of scheduled housekeeping
activities. These include inertial measurement unit alignment,
supply water dumps (as required), waste water dumps (as

required), fuel cell purge, Ku-band antenna cable repositioning,
and a daily private medical conference.

10



STS-43 CREW ASSIGNMENTS

Commander (John E. Blaha):
Overall mission decisions
Orbiter: DPS, MPS, OMS/RCS, APU/hydraulics, EPS, IV
Payload: IPMP-03, APE-B

DTOs/DSOs: DTO 798; DSOs 476 and 602

Pilot (Michael {Mike] A. Baker):

Orbiter; MPS, OMS/RCS, APU/hydraulics, EPS, IV, SPOC,
IFM, FDF, flight rules, TAGS

Payload: SSBUV-03, SHARE-II, AMOS
DTOs/DSOs: DSOs 478 and 602

Other: Earth observations, geography, oceanography

Mission Specialist 1 (Shannon W. Lucid):

Orbiter: ECLSS, communications/instrumentation, payload
bay door open/close, medic, crew equipment, flight rules

Payload: IUS/TDRS-E, OCTW, PCG-III Block II,
BIMDA-02, SSCE-02, APE-B

DTOs/DSOs: DTOs 1208 and 799; DSOs 603 and 604
Mission Specialist 2 (G.D. [David] Low):
Orbiter: DPS, photo/TV, camcorder, EVA/EMU, SPOC, FDF
Payload: SAMS
DTOs/DSOs: DTOs 1208 and 799; DSOs 476, 478, and 602
Other: oceanography, meterology
Mission Specialist 3 (James [Jim] C. Adamson):
Orbiter: ECLSS, communications/instrumentation, payload
bay door open/close, photo/TV, camcorder, EVA/EMU,
medic, crew equipment, IFM, TAGS

Payload: IUS/TDRS-E, SSBUV-03, SHARE-II, TPCE,
OCTW, SAMS, SSCE-02, IPMP-03

DTOs/DSOs: DTOs 1208 and 798

Other: Earth observations, geography, meteorology
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