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MISSION OVERVIEW

This is the 15th flight of Discovery and the 52nd for the space
shuttle.

The flight crew for the seven-day STS-53 mission is com-
mander David (Dave) M. Walker; pilot Robert (Bob) D. Cabana; and
mission specialists Guion (Guy) S. Bluford, James (Jim) S. Voss,
and Michael Richard (Rich) U. Clifford.

STS-53 is the ninth dedicated Department of Defense mission
of the shuttle program. Its primary objective is to successfully
deploy the Department of Defense 1 satellite, the last major classi-
fied military payload currently planned for the shuttle fleet. The all-
military STS-53 crew includes personnel from the Army, Navy, Air
Force, and Marine Corps.

The classified DOD-1 cargo element consists of a deployable
spacecraft and associated airborne support equipment, which con-
tains the spacecraft’s deployment system, DOD-1 is scheduled to be
deployed into a 57-degree trajectory, 200-nautical-mile circular
orbit on orbit 5 at a mission elapsed time of six hours and nine min-
utes.

STS-53 secondary objectives include the Glow Experiment/
Cryogenic Heat Pipe Experiment Payload (GCP); Hand-held, Earth-
oriented, Real-time, Cooperative, User-friendly, Location-targeting,
and Environmental System (HERCULES); Space Tissue Loss
(STL); Battlefield Laser Acquisition Sensor Test (BLAST); Radi-
ation Monitoring Equipment (RME) III; Visual Function Tester
(VFT) 2; Microencapsulation in Space (MIS) 1; Cloud Logic To
Optimize Use of Defense Systems (CLOUDS) 1A; Cosmic Radi-
ation Effects and Activation Monitor (CREAM); Fluid Acquisition
and Resupply Equipment (FARE); and Orbital Debris Radar Cal-
ibration System (ODERACS).

GCP is a two-part experiment. GLO, the Phillips Laboratory
Geophysics Directorate’s shuttle glow experiment, contains an
extreme ultraviolet imager and spectrograph for recording shuttle/
environment interaction measurements in the 115- to 1,150-nano-
meter spectral range. The sensors will observe orbiter atomic oxy-
gen surface glow (as seen on the shuttle’s tail and other surfaces
facing in the direction of travel), contaminating events, and air glow.
The CRYOHP, sponsored by Wright Aeronautical Laboratories, will
measure the zero-gravity performance of two liquid oxygen heat
pipes and contains mechanical cryo coolers enclosed in a vented
hitchhiker canister. CRYOHP has uses in cooling infrared sensors in
space. The GCP payload is mounted on the starboard side of Discov-
ery’s payload bay using getaway special-type attach fittings and two
adapter beams.

HERCULES is a Naval Research Laboratory-sponsored mid-
deck payload that will enable the space shuttle crew members to
point an electronic still camera at a feature on Earth, record the
image, and automatically determine, in real time, the latitude and
longitude of the ground target to within one nautical mile. HER-
CULES is designed to provide a valuable Earth observation system
for military, environmental, oceanographic, and meteorological
applications. The hardware configuration consists of a playback/
downlink unit (PDU), electronic still camera (ESC) and ESC elec-
tronics box, the HERCULES attitude processor (HAP), and the
HERCULES inertial measurement unit (HIMU). Configuration B,
which allows data to be viewed and downlinked, will be flown on
STS-53. :

STL, sponsored by the Walter Reed Army Institute of Research
in conjunction with NASA’s Life Sciences Division, is a middeck
experiment that will study the effects of weightlessness on bone tis-
sue, muscles, and blood. The data will be used to improve the recov-
ery of soldiers whose injuries require lengthy bed rest. Drugs to pre-
vent tissue loss will be tested to determine their effectiveness.



Configuration A will be flown on STS-53. The experiment operates
continuously from before launch through landing.

BLAST’s objective is to evaluate the concept of using a space-
bome laser receiver to detect laser energy and to provide a laser
communication uplink for transmitting Global Positioning System
information from specific ground-based test locations. The BLAST
receiver is mounted in the crew compartment starboard window.
The hardware configuration consists of the system optical head
assembly (SOHA), system electronics assembly (SEA), orbiter
CCTYV video interface unit (VIU/C), and a payload general-support
computer (PGSC). Configuration B will be flown on STS-53.
BLAST is jointly sponsored by the Army Space Command, Army
Space Technology Research Office, and Night Vision Electro-
Optics Directorate project.

RME-III is a joint NASA/Amnstrong Laboratory experiment
that will measure ionizing radiation levels at different locations in
the orbiter crew compartment to update and refine models of the
space radiation environment in low Earth orbit. It consists of a hand-
held radiation monitor, a pocket REM meter, and two solid-state
recorders. The equipment contains a liquid crystal display for real-
time data display and a keyboard for controlling its functions. Four
55-minute data takes are required. Only five minutes of crew-
attended activity is required.

VFT-2 is an Air Force Armstrong Laboratory middeck experi-
ment that will study the effects of weightlessness on human vision
to determine if change in vision occurs in space and, if so, whether
the changes are clinically significant and how quickly the individual
recovers. The crew will look into a hand-held, battery-powered
device that will measure the sensitivity of the eye to image contrast
changes.

The objective of MIS-1, sponsored by the U.S. Army Medical
Research and Development Command’s Institute of Dental
Research and the U.S. Army Laboratory Command, is to demon-

strate the feasibility of producing timed-release antibiotic pharma-
ceutical microcapsules in microgravity. Scientists have reason to
believe that microcapsules produced in space will have uniformity
and timed-release properties vastly superior to those made on Earth.
Ampicillin anhydrate will be the drug microencapsulated in space.
The system consists of hardening chambers, a delivery system for
the polymer/drug solution, ultrasonic spray nozzles with power sup-
ply, electric field generators, a video recorder, and a control module.
The experiment will be mounted on a double adapter plate and
housed in the orbiter middeck.

CLOUDS-1A is a DOD-sponsored middeck payload that will
quantify variations in apparent cloud cover as a function of the angle
at which clouds of various types are viewed and wilt develop meteo-
rological observation models for various cloud formations. The data
will be stored in a high-resolution data base for use by the meteoro-
logical community and various Defense Meteorological Satellite
Program initiatives in developing and evaluating future electro-opti-
cal sensors for DOD systems through the generation of standard
scenes for model evaluation and the study of high-incidence-angle
effects. The payload consists of a 35mm camera assembled with a
battery-powered motor drive, data recording system, 105mm lens,
and infrared filter.

CREAM is designed to measure cosmic ray energy loss spectra,
neutron fluxes, and induced radioactivity as a function of time and
location within the orbiter. CREAM occupies half of a middeck
locker and includes active and passive monitors placed at specific
locations throughout the orbiter’s crew compartment. CREAM is
sponsored by the Department of Defense.

FARE, sponsored by NASA, will investigate the filling, refil-
ling, and emptying of simulated propellant tanks and the behavior of
liquid motion in a low-gravity environment. The FARE configura-
tion consists of a spherical receiver tank, a spherical supply tank, a
pressurization system, a vent system, structure and adapter plates,
lights, a ballast assembly (power control box), a flowmeter, a fire
hazard blanket, and airborne support equipment. The tanks are made
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of clear acrylic plastic to enable video recording of the fluid’s behav-

ior. The test fluid is treated water. This middeck payload will be

operated manually and uses hardware from the Storage Fluid Man-

agement Demonstration experiment flown on STS 51-C in January
1985.

NASA Johnson Space Center’'s ODERACS payload will eject
six spheres ranging in size from 2 1o 6 inches in diameter from Dis-
covery’s payload bay to test ground-based capability to detect
potentially dangerous debris in low Earth orbit. The spheres will be
observed, tracked, and recorded by ground-based radars and optical
telescopes, enabling end-to-end calibration of radar imaging facili-
ties and data analysis systems. In addition, the radar signatures of the
spheres will be compared to signatures detected from current orbital
debris. ODERACS is contained in a getaway special canister
mounted on an adapter beam in Discovery’s payload bay. It will be
deployed on orbit 31.

STS-53 marks Discovery’s retumn to flight following a six-
month orbiter maintenance down period at NASA’s Kennedy Space
Center, Fla. Discovery underwent structural inspections, servicing
of its Freon service loop, installation of a drag chute identical to
those already installed on Columbia and Endeavour, and nearly 30
other avionics, subsystems, and structures/thermal protection sys-
tem upgrades to improve its performance. The changes were
designed to maintain Discovery'’s structural integrity, keep the fleet
uniform and technologically up-to-date, and enhance vehicle tum-
around time. Among the significant upgrades during the down
period were an improved nose wheel steering system, middeck
accommodations rack, middeck utility panel, repackaged galley,
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improved main landing gear tires, redundant weight-on-wheels
sensing, improved auxiliary power units, a tire pressure decay moni-
toring system, various thermal protection system improvements,
and structural modifications to improve wing strength.

Thirteen detailed test objectives and 12 detailed supplementary
objectives are scheduled to be flown on STS-53.



MISSION STATISTICS

Vehicle: Discovery (OV-103), 15th flight

Launch Date/Time:
12/2/92 6:59 a.m., EST
5:59 am,, CST
3:59 a.m., PST

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

Launch Window: 2-1/2 hours (crew-on-back constraint)
Mission Duration: 7 days, 5 hours, 54 minutes
Landing: Nominal end-of-mission landing on orbit 115

12/9/92 12:53 p.m., EST

11:53 am., CST
9:53 am., PST

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

Transatlantic Abert Landing: Zaragoza, Spain; altemates:
Moron, Spain; Ben Guerir, Morocco

Return to Launch Site: KSC
Abort-Once-Around: EAFB; altemnates;: KSC, NOR

Inclination: 57 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 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 two 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 maneuver to facilitate the
main propulsion system propellant dumyp.

Altitude: 200 nautical miles (230 statute miles) circular orbit
(DOD-1 deployment), then 175 nautical miles (202 statute miles)
circular orbit (ODERACS deployment)

Space Shuttle Main Engine Thrust Level During Ascent: 104
percent

Space Shuttle Main Engine Locations:
No. 1 position: Engine 2024
No. 2 position: Engine 2012
No. 3 position: Engine 2017

External Tank: ET-49

Solid Rocket Boosters: BI-055

Editor’s note: The following weight data are current as of Novem-
ber 11, 1992,

Total Lift-off Weight: Approximately 4,506,642 pounds



Orbiter Weight, Including Cargo, at Lift-off: Approximately
243,952 pounds

Orbiter (Discovery) Empty and 3 SSMEs: Approximately
173,597 pounds

Payload Weight Up: Approximately 26,166 pounds
Payload Weight Down: Approximately 5,151 pounds
Orbiter Weight at Landing: Approximately 193,215 pounds

Payloads—Payload Bay (*denotes primary payload): Depart-
ment of Defense (DOD) 1*, Glow Experimeny/Cryogenic Heat Pipe
Experiment Payload (GCP), Orbital Debris Radar Calibration Sys-
tem (ODERACS)

Payloads—Middeck: Battlefield Laser Acquisition Sensor Test
(BLAST); Cloud Logic To Optimize Use of Defense Systems
(CLOUDS) 1A; Cosmic Radiation Effects and Activation Monitor
(CREAM); Fluid Acquisition and Resupply Equipment (FARE);
Hand-held, Earth-oriented, Real-time, Cooperative, User-friendly,
Location-targeting, and Environmental System (HERCULES);
Microencapsulation in Space (MIS) 1; Radiation Monitoring
Equipment (RME) HI; Space Tissue Loss (STL); Visual Function
Tester (VFT) 2

Flight Crew Members:

Commander: David M. Walker, third space shuttle flight

Pilot: Robert D. Cabana, second space shuttle flight

Mission Specialist 1: Guion S. Bluford, fourth space shuttle
flight

Mission Specialist 2: James S. Voss, second space shuitle
flight

Mission Specialist 3: Michael Richard (Rich) U. Clifford, first
space shuttle flight
Ascent Seating:

Flight deck, front left seat, David M. Walker
Flight deck, front right seat, Robert D. Cabana
Flight deck, aft center seat, James S. Voss
Flight deck, aft right seat, Guion S. Bluford
Middeck, Michael Richard (Rich) U. Clifford

Entry Seating;

Flight deck, front left seat, David M. Walker

Flight deck, front right seat, Robert D, Cabana

Flight deck, aft center seat, James S. Voss

Flight deck, aft right seat, Michael Richard (Rich) U. Clifford
Middeck, Guion S. Bluford

Extravehicular Activity Crew Members, If Required:

Extravehicular (EV) astronaut 1: James S. Voss
EV-2: Michael Richard (Rich) U. Clifford

STS-53 Flight Directors:

Ascent, Entry: N.W. (Wayne) Hale
Orbit 1 Team: J.M. (Milt) Heflin
Orbit 2 Team/Lead: R.M. (Rob) Kelso
Planning Team: L.J. (Linda) Ham

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

*  The remote manipulator system is not installed in Discovery’s
payload bay for this mission.



The shuttle orbiter repackaged galley is installed in Discovery’s
middeck.

Due to the classified nature of the DOD-1 payload, the flight
control room will operate in a classified mode from launch
minus five hours until DOD-1 payload operations have been
completed, at which time it will be transitioned to an unclassi-
fied mode. Normal NASA Public Affairs Office commentary
will be broadcast through “go for orbit operations” (MET:

0/01:36). During DOD-1 payload operations, commentary will
be restricted to orbiter/crew status reports, with normal PAQ
commentary resuming afierwards. NASA Select coverage will
be normal before the launch; however, from lift-off through
completion of DOD-1 operations, only a wide-angle view of the
Mission Control Center will be available. Normal NASA Select
coverage will resume after the completion of the DOD-1 pay-
load operations. Downlink of video outside the orbiter crew
cabin is prohibited; downlink of video inside the crew cabin is
allowed if specified precautions are taken.



MISSION OBJECTIVES

* Primary objective * Battlefield Laser Acquisition Sensor Test (BLAST)

— Department of Defense (DOD) 1 deployment *  Radiation Monitoring Equipment (RME) HI

. bjecti
Secondary objectives *  Visual Function Tester (VFT) 2

— Payload bay
* Cosmic Radiation Effects and Activation Monitor
* Glow Experiment/Cryogenic Heat Pipe Experiment (CREAM)
Payload (GCP)

* Microencapsulation in Space (MIS) 1
*  Orbital Debris Radar Calibration System (ODERACS)

) * Cloud Logic To Optimize Use of Defense Systems
— Middeck 4 (CLOUDS) 1A

* Hand-held, Earth-oriented, Real-time, Cooperative,
User-friendly, Location-targeting, and Environmental
System (HERCULES)

¢ Fluid Acquisition and Resupply Equipment (FARE)

* 13 development test objectives/12 detailed supplementary
*  Space Tissue Loss (STL) objectives



_ Commander {David [Dave] M. Walker):
Overall mission decisions
Payload—DOD-1, VFT-2

Pilot (Robert [Bob] D. Cabana):

Payload—GCP, MIS-1

Mission Specialist 1 (Guion [Guy] S. Bluford):

Payload—DOD-1, STL-1, CLOUDS-1A

CREW ASSIGNMENTS

Other—Earth observations

Mission Specialist 2 (James [Jim] S. Voss):
Payload—HERCULES, VFT-2
Medical DSO lead

Mission Specialist 3 (Michael Richard [Rich] U. Clifford):
Payload—FARE, BLAST, ODERACS

Other—Earth observations
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