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MISSION OVERVIEW

This is the second flight of Endeavour and the 50th for the space
shuttle.

The flight crew for the seven-day STS-47 mission is com-
mander Robent L. “Hoot” Gibson; pilot Curtis (Curt) L. Brown, Jr.;
payload commander (lead mission specialist) Mark C. Lee; mission
specialists N. Jan Davis, Dr. Mae C. Jemison, and Jerome (Jay) Apt;
and Japanese payload specialist Mamoru Mohri. Jemison is the first
African American woman to fly in space, and Mohri is the first Japa-
nese to fly aboard a NASA spacecraft. The crew will be divided into
a blue team, consisting of Apt, Davis, and Jemison, and a red team,
comprised of Brown, Lee, and Mohri. Gibson is not assigned to a
team and is free to adjust his hours real time as necessary. Each team
will work consecutive 12-hour shifts, providing around-the-clock
operations.

STS-47’s primary objective is to successfully perform the
planned operations of the Spacelab Japan laboratory, a joint venture
between NASA and the National Space Development Agency
(NASDA) of Japan.

Spacelab-J consists of 24 materials science and 19 life science
investigations involving govemment, industry, and university spon-
sors in Japan and the U.S. The materials science experiments will
study various materials and processes in microgravity, including
protein crystals, electronic materials, fluids, glasses and ceramics,
metals, and alloys. The life sciences experiments include cell sepa-
ration, cell biology, developmental biology, animal and human
physiology and behavior, space radiation, and biological rhythms,
Thirty-four of the Spacelab-J experiments are from Japan, seven are
from the U.S., and two are collaborative efforts of the two countries.

STS-47 secondary objectives include nine getaway special
(GAS) experiments, the Israel Space Agency Investigation About

KSC-92PC-900

Experiment Racks and Floor of Spacelab-J Payload Are Installed in
Spacelab Module in Operations and Checkout Building at KSC

Homets (ISAIAH), Shuttle Amateur Radio Experiment (SAREX),
and the Solid Surface Combustion Expetiment (SSCE).

The nine GAS experiments mounted on the GAS bridge assem-
bly are as follows:

* G-102, sponsored by TRW’s Defense and Space Sysiems
Group, will investigate capillary pumping, cosmic rays, crystal
growth, emulsion formation, fluid drop mechanics, floppy
disks, and fiber optics.

* G-255, sponsored the Kansas University Space Program, will
investigate crystal growth, formation of cell membranes, and
seed germination rates and health.



*  G-300, sponsored by MATRA/Laboratoire de Génie Electrique
de Paris, will investigate thermal conductivity of distilled water
and silicon oils.

* G-330, sponsored by the Swedish Space Corporation, will
investigate the boundary of a melted and resolidified material.

* G-482, sponsored by Telesat Canada, will investigate the
behavior of bread yeast in the absence of gravity.

*  (3-520, sponsored by Independent Teievision News of London,
will investigate growth mechanisms of a chemical garden.

* (3-521, sponsored by the National Research Council of Canada,
Space Division, will investigate material melting and direc-
tional resolidification.

* (G-534, sponsored by NASA’s Lewis Research Center, will
investigate the interrelationships between heat transfer, heat
rate, buoyancy, momentum, and surface tension in
microgravity.

* (3-613, sponsored by the University of Washington, will inves-
tigate fluid dyamics and heat pipe characteristics.

ISAIAH will test the unique ability of oriental homets to build
combs in the direction of gravity when subjected to a microgravity
environment in order to gain greater insight into this phenomenon.

SAREX, sponsored by NASA, the American Radio Relay
League/Amateur Radio Satellite Corporation, and the Johnson
Space Center Amateur Radio Club, will establish crew voice com-
munication with amateur radio stations within the line of sight of the
orbiter.

The primary objective of SSCE is to supply information on
flame spread over solid fuel surfaces in the reduced-gravity environ-
ment 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 space flight. For this flight, ashiess filter paper
mounted in a pressurized chamber will serve as the fuel source.

Fourteen detailed test objectives and 15 detailed supplementary
objectives are scheduled to be flown on STS-47.
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MISSION STATISTICS

Vehicle: Endeavour (OV-103), second flight
Launch Date/Time:

9/12/92 10:23 am., EDT

9:23 am., CDT
7:23 am., PDT

Launch Site: Kennedy Space Center (KSC), Fla—Launch Pad
39B ~

Launch Window: 2 hours, 30 minutes (crew-on-back constraint)
Launch Period: 3 hours, 54 minutes

Mission Duration: 6 days, 20 hours, 36 minutes

Landing: Nominal end-of-mission landing on orbit 110

9/19/92 6:59 a.m., EDT

5:59 am., CDT
3:59 a.m., PDT

Runway: Nominal end-of-mission landing on concrete runway 15,
KSC. Weather altemates are Edwards Air Force Base (EAFB),
Calif,, and Northrup Strip (NOR), White Sands, N.M.

Transatlantic Abort Landing: Zaragoza, Spain; alternates: Ben
Guerir, Morocco, and Moron, Spain

Return to Launch Site: KSC

Abort-Once-Around: NOR

Inclination: 57 degrecs

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 opportu-
nity 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-1 thrusting maneuver is replaced by a 5-foot-per-
second reaction control system manguver to facilitate the main pro-
pulsion system propellant dump.

Altitude: 163 nautical miles {188 statute miles) circular orbit

Space Shuttle Main Engine Thrust Level During Ascent: 104
percent

Space Shuttle Main Engine Locations:
No. 1 position: Engine 2026
No. 2 position: Engine 2022
No. 3 position: Engine 2029

External Tank: ET-45

Solid Rocket Boosters: BI-053

Editor’s Note: The following weight data are current as of Septem-
ber 2,1992.

Total Lift-off Weight: Approximatiely 4,506,649 pounds



Orbiter Weight, Including Cargo, at Lift-off: Approximately
244,413 pounds

Orbiter (Endeavour) Empty and 3 SSMEs: Approximately
172,781 pounds

Payload Weight Up: Approximately 28,158 pounds
Payload Weight Down: Approximately 28,158 pounds
Orbiter Weight at Landing: Approximately 219,327 pounds

Payloads—Payload Bay (* denotes primary payload): Spacelab-
J,* nine getaway special (GAS) canister experiments

Payloads—Middeck: Israel Space Agency Investigation About
Hornets (ISAIAH), Shuttle Amateur Radio Experiment (SAREX)
II, Solid Surface Combustion Experiment (SSCE)

Flight Crew Members:

Commander: Robert L. “Hoot” Gibson, fourth space shuttle
flight

Red Team:

Pilot: Curtis (Curt) L. Brown, Jr., first space shuttle flight

Mission Specialist 1: Mark. C. Lee, second space shuttle flight

Payload Specialist 1: Mamoru Mohri, Japan, first space shuttle
flight

Blue Team:

Mission Specialist 2: Jerome (Jay) Apt, second space shuttle
flight
Mission Specialist 3: N. Jan Davis, first space shuttle flight

Mission Specialist 4: Dr. Mae C. Jemison, first space shuttle
flight

Ascent Seating:
Flight deck, front left scat, commander Robert L. “Hoot”
Gibson ,
Flight deck, front right seat, pilot Curtis (Curt) L. Brown, Jr.
Flight deck, aft center seat, mission specialist Jerome (Jay) Apt
Flight deck, aft right seat, mission specialist Mark C. Lee
Middeck, mission specialist N. Jan Davis
Middeck, mission specialist Dr. Mae C. Jemison
Middeck, payload specialist Mamoru Mohri

Descent Seating:

Flight deck, front left seat, commander Robert L. “Hoot”
Gibson

Flight deck, front right seat, pilot Curtis (Curt) L. Brown, Jr.

Flight deck, aft center seat, mission specialist Jerome (Jay) Apt

Flight deck, aft right seat, mission specialist N. Jan Davis

Middeck, mission specialist Mark C. Lee

Middeck, mission specialist Dr. Mae C. Jemison

Middeck, payload specialist Mamoru Mohri

Extravehicular Activity Crew Members, If Required:

Extravehicular (EV) astronaut 1: Jerome (Jay) Apt
EV-2: N. Jan Davis

Intravehicular Astronaut: Curtis (Curt) L. Brown, Jr.
STS-47 Flight Directors:
Ascent, Entry: Wayne Hale

Orbit 1 Team: Al Pennington
Orbit 2 Team/Lead: Milt Heflin



Orbit 3 Team: Linda Ham Notes:

Entry: Automatic mode until subsonic, then control stick steering * The remote manipulator system is installed in Endeavour’s pay-
load bay for this mission.

* The galley is installed in Endeavour’s middeck.






