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STS 51-Bee-—the Spacelab-3 mission—is an operational flight
of “pure science.”

It’s NASA first dedicated manned mission with acquisition of
science data as its primary objective.

This will be the seventh flight of the spacecraft Challenger,
and the 17th in the Space Transportation System (Space Shuttle)
program. Even with the Spacelab-3 and its tunnel occupying most
of the cargo bay area, there is still room for a “mission peculiar
equipment support structure (MPESS) which will house two
experiments and two Get-away Special (GAS) canisters are in the
cargo bay as mission payloads. The GAS experiments, for the first
time, are experiments which will be deployed into space.

Mission STS 51-Bee will conduct scientific applications and
technology experimentation which require a low gravitation envi-
ronment. The flight attitude of Challenger will be rigidly main-
tained to provide that environment during most of the mission.
The spacecraft’s vertical stabilizer will be pointed toward the Earth
and the spacecraft’s long duration stability will be achieved
through precise controls of Reaction Control System (vernier
engines) firing.

However, in the first 17 hours of the mission, the spacecraft
will be controlled to provide various maneuvers for operation of a
very wide-lens field camera.
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Twelve primary investigations have been selected to fly aboard
the Spacelab-3 mission. Of these, ten were originated by the
United States, one from India and one from France. The experi-
ments represent a total of five different disciplines, including
materials processing in space, environmental observations, life sci-
ences, astrophysics and technology research. Nine of the experi-
ments are located in the Spacelab pressurized module, two are
located in the MPESS pallet and the other experiment is located in
the Challenger’s mid-deck.

The 51-Bee flight crew of seven are divided into two “working
teams” for on-orbit operations during daily 12 hour shifts. The
shifts are designated Silver and Gold. Mission commander Robert
Overmyer heads the Gold team with mission specialists Don Lind
and William Thornton; the payload specialist (fluids expert) is
Lodewijk van den Berg. The Silver shift is comprised of pilot
Frederick Gregory, mission specialist Norman Thagard and pay-
load specialist (materials processing expert) Taylor Wang.

Since all crew members must be on duty during launch and
deorbit (landing), they will each establish a personal “circadian
rhythm” pattern several days before liftoff in an effort to approxi-
mate the early and late mission activities sandwiching the ‘on-
orbit’ schedule of 12 hours on duty, eight for sleep and four for
eating and miscellaneous. The Silver team will start its six hour
sleep period five hours after launch. The Gold shift picks up their
eight hour sleep period approximately thirteen hours into the
mission.
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51-B MISSION STATISTICS

Launch: Monday April 29,1985 12:00 EM. E.D.T.
11:00 AM. C.D.T.
9:00A.M.PD.T.

(Launch window is one hour and launch time
remains the same each day.)

Mission Duration: 144 hours (6 days), 20 hours, 58 minutes.

Landing: Monday, May 6, 1985, on orbit 109 8:58 AM.E.D.T.
7:58 AM.C.D.T
5:58 AM.ED.T

Inclination: 57 degrees

Altitude: 190 nautical miles (nmi) (281 statute miles [sﬁl]) circular
orbit.

Total Liftoff Weight: Approximately 2,042,232 kilograms
(4,502,276 pounds)

Payload Weight Up: Approximately 13,802 kilograms (30,428
pounds)

Payload Weight Down: Approximately 13,686 kilograms (30,173
pounds)

Payloads: Spacelab-3 (long pressurized module) plus an Mission

Peculiar Experiment Support Structure (MPESS) and two
Getaway Special (GAS) canisters.

Crew Members:

Commander (CDR): Robert P. Overmyer

Pilot (PLT): Frederick D. Gregory

Mission Specialist (MS)-1: Don Leslie Lind

Mission Specialist (MS)-2: Norman E. Thagard

Mission Specialist (MS)-3: William E. Thornton

Payload Specialist Materials Processing Expert (PSM): Taylor
G. Wang

Payload Specialist Fluids Expert (PSF): Lodewijk van den
Berg

Ascent and Entry Seating:

Flight deck front left scat—CDR Robert Overmyer

Flight deck front right seat—PLT Frederick Gregory

Flight deck aft center seat—MS-2 Norman Thagard

Flight deck aft right seat—MS-1 Don Lind

Mid-deck—MS-3 William Thornton (next to the mid-deck
side hatch), PSM Taylor Wang (in front of mid-deck airlock)
and PSF Lodewijk van den Berg (right of Wang).

Extravehicular Activity Flight Crew Members, if required:

Frederick Gregory and Norman Thagard



Crossrange: Approximately 502 nmi (577 statute miles)

Entry: Will use the automatic mode until subsonic, then to control

stick steering (CSS)

Runway: Runway 15, Kennedy Space Center, Florida

FLIGHT TEST AND MISSION OBJECTIVES

FLIGHT TEST OBJECTIVES

Cabin air monitoring

Microbial monitoring and solid sorbent sample of
Spacelab-3

Elevon entry aerodynamic test maneuvers

MISSION OBJECTIVES

Spacelab-3 experiments

Mission Peculiar Experiment Support Structure
experiments

Mid-deck experiment

Two Getaway Special canisters—satellite deployment

Tasks performed by flight crew members during 51-B mission
Commander Robert Overmyer—Atmospheric Trace Mole-
cules Spectroscopy (ATMOS) experiment, photography and
auroral photography

Pilot Frederick Gregory—ATMOS experiment photogra-
phy, NUSAT (Northern Utah Satellite), and GLOMR

(Global low-orbiting message relay satellite), deploy pho-
tography and television

Mission Specialist (MS)-1 Don Lind—Spacelab-3
activation/deactivation, Fluid Experiment System (FES),
Vapor Crystal Growth System (VCGS), Very Wide Field
Camera (VWFC), auroral observations and medical
objectives

Mission Specialist (MS)-2 Norman Thagard—Spacelab-3
activation/deactivation, Very Wide Field Camera (VWFC),
NUSAT (Northern Utah Satellite), and Global Low Orbit-
ing Message Relay Satellite (GLOMR) deployment, medical
objectives, and research animal holding facility - verifica-
tion test (RAHF-VT)

Mission Specialist (MS)-3 William Thornton—Research
Animal Holding Facility-Verification Test (RAHF-VT),
Urine Monitoring Investigation (UMI) activation/
deactivation, and medical objectives

All Payload Crew—Geophysical Fluid Flow Cell (GFFQ),
Mercuric lodide Crystal Growth (MICG), ATMOS, Ioniza-
tion States of Solar and Galactic Cosmic Ray Heavy Nuclei
(IONS), and UMI

For the Autogenic Feedback Training (AFT), Payload Spe-
cialists Taylor Wang and Lodewijk are the test subjects and
mission specialists Don Lind and William Thornton are the
controls



.

TUNNEL
ADAPTER

GETAWAY SPECIAL
(GAS) CANISTER

(D

GLOBAL LOW
ORBITING
MESSAGE

RELAY SATELLITE

(GLOMR)
\55T

/

GETAWAY — |

SPECIAL {GAS)
CANISTER

Silix

51B PAYLOAD CONFIGURATION

Ku-BAND
ANTENNA

L EXTRAVERICULAR
ACTIVITY UPPER
HATCH ON
TUNNEL ADAPTER

i~ TUNNEL

EXTENSION

— TUNNEL

SPACELAB-3

NORTHERN
UTAH SATELLITE
(NUSAT)

= I

4

PRESSURIZED
MODULE

ATMOSPHERIC

SPECTROSCOPY
(ATMOS)
EXPERIMENT

MISSION
PECULIAR
EQUIPMENT
SUPPORT
STRUCTURE {MPESS)

—e

Top View

IONIZATION STATES
OF SOLAR AND
GALACTIC COSMIC
RAY HEAVY

NUGCLEI {IONS)
EXPERIMENT

TRACE MOLECULES

TUNNEL
ADAPTER

TUNNEL
EXTENSION\

TUNNEL -

WATER PUMP PACKAGE
UTILITY

TRAY
~

FREON
LINES -—

FRECN
PUMP
PACKAGE

SPACELAB-3
PRESSURIZED
MODULE

LINES

MISSION
PECULIAR
EXPERIMENT
SUPPORT
STRUCTURE
{MPESS)

Ku-BAND
ANTENNA

GETAWAY SPECIAL CANISTER
(GAS) GLOBAL ORBITING
MESSAGE RELAY SATELLITE
(GLOMR)

(! GAS CANISTER
L~ NORTHERN

&1 UTAHSATELLITE
{(NUSAT}

— THERMAL
SUPPORT
STRUCTURE

GASEQUS
NITROGEN

TANK

INTERLOOP
HEAT EXCHANGER

L
FREON’T
L
t

GASEQUS
NITROGEN
DOUBLE TANK

0

Side View



THE SPACELAB PROGRAM

Spacelab is a manned laboratory built by a group of European
nations. The European Space Agency (ESA) formerly known as
ESRO (European Space Research Organization) consist of
11 member nations; Belgium, Denmark, France, Ireland, Italy,
Netherlands, Spain, Sweden, Switzerland, United Kingdom, and
West Germany. A twelfth, Austria, is an observer rather than a full
member. All except Sweden participated in the Spacelab program.

On September 24, 1973, ESA signed a memorandum of
understanding with NASA and, with NASAs Marshall Space
Flight Center, Huntsville, Alabama as lead center, to design,
develop, and test a space laboratory aboard a Shuttle spacecraft
which was culminated with the flight of Spacelab-1 aboard
Columbia in the STS-9 mission, Nov. 28 to Dec. 8, 1983. This
agreement included the one Spacelab flight unit, one engineering
model and ground support equipment. An industrial consortium
headed by ERNO-VFW Fokker was named by ESA in June 1974
to build Spacelab.

Mission 51-B will be the second flight of the Spacelab, redes-
ignated as Spacelab-3.

The Spacelab is designed to have a lifetime of 50 missions or
five years. Nominal mission duration of the Spacelab is seven
days, but is designed so that missions up to 30 days can be com-
pleted by trading payload capability for consumables and a power
extension package.

Spacelab is developed on a modular basis and can be varied to
meet specific mission requirements. Its two principal components
are the pressurized module, which provides a laboratory with a
shirtsleeve working environment, and an open pallet or an mission
peculiar experiment support structure (MPESS) that exposes
materials and equipment to space. Each pressurized module is seg-
mented, permitting additional flexibility.

The pressurized module or laboratory comes in two segments.
One, called the core segment, contains supporting systems such as

data processing equipment and utilities for both the pressurized
modules and the pallets. It also has laboratory fixtures such as
floor-mounted racks and work benches.

The second, called the experiment segment, is used to provide
more working laboratory space. It contains only floor-mounted
racks and benches. When only cne segment is needed, the core
segment is used. The module houses nine experiments in the 51-B
mission.

Each pressurized segment is a cylinder 4.1 meters (13-1/2 feet)
in diameter and 2.7 meters (9 feet) long. When both segments are
assembled with end cones, their maximum outside length is 7
meters (23 feet). Both segments are covered with insulation. The
segments are structurally attached to Challenger by attach fittings.

Tunnel Adapter, Tunnel and Spacelab
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