STS31

NASA Photo ID: Title:

S78-23051 image text Artists concept of the space telescope

S80-38945 image text 1980 Spinoff view of the Space Telescope

S80-40781 image text Artists concept of Space Telescope

S80-40782 image text Space Shuttle related interaction with the Space telescope
S80-40783 image text Space Shuttle related interaction with the Space telescope
S82-36442 image text Official portrait of Astronaut Bruce McCandless
S84-38498 image text Official portrait of Astronaut Steven A. Hawley

S84-39912 image text Inspection of the Space Telescope at Perkin-Elmers Optical
facilities

S84-44219 image text Official portrait of Astronaut Kathryn D. Sullivan
S86-30462 image text Art concept of the Hubble Space Telescope
S86-30463 image text Art concept of the Hubble Space Telescope
S86-31547 image text Overall view of Building 9A Training Facility
S86-31548 image text Overall view of Building 9A Training Facility
S86-32875 image text Views of the Hubble Space Telescope mock-up
S86-32876 image text Views of the Hubble Space Telescope mock-up

S86-32877 image text Views of the Hubble Space Telescope mock-up



S86-32878 image text Views of the Hubble Space Telescope mock-up
S86-33419 image text Hubble Space Telescope mock-up in use in the MDF
S86-33422 image text Hubble Space Telescope mock-up in use in the MDF
S86-33424 image text Hubble Space Telescope mock-up in use in the MDF
S86-33429 image text Hubble Space Telescope mock-up in use in the MDF
S86-36394 image text Official Portrait Astronaut Loren Shriver

S86-36727 image text Astronaut Kathryn Sullivan in WETF for evaluation of PTK

S86-36730 image text Astronaut Kathryn Sullivan and Bruce McCandless in WETF
for evaluation of PTK

S86-36731 image text Astronaut Kathryn Sullivan and Bruce McCandless in WETF
for evaluation of PTK

S86-37233 image text Official portrait of Astronaut Charles F. Bolden, Jr.
S86-42360 image text Art concept of the Hubble Space Telescope

S87-33954 image text Hubble Space Telescope (HST) shipping container test
operations at KSC

S88-31630 image text Hubble Space Telescope (HST) at Lockheed Facility during
preflight assembly

S88-31631 image text Hubble Space Telescope (HST) at Lockheed Facility during
preflight assembly

S88-31632 image text Hubble Space Telescope (HST) at Lockheed Facility during
preflight assembly

S88-41980 image text STS-31 Pilot Bolden with beverages on the FB-SMS middeck
during JSC training



S88-41981 image text STS-31 crewmembers review checklist with instructor on
JSC's FB-SMS middeck

S88-41988 image text STS-31 crewmembers during simulation on the flight deck of
JSC's FB-SMS

S88-47723 image text Artist concept of the Hubble Space Telescope (HST) after
STS-31 deployment

S89-32483 image text STS-31 MS Sullivan, in EMU, evaluates tools in JSC's SESL
Chamber B

S89-35196 image text STS-31 crewmembers participate in preflight ARRIFLEX
camera briefing at JSC

S89-35197 image text STS-31 crewmembers participate in preflight ARRIFLEX
camera briefing at JSC

S89-35910 image text STS-31 Commander Loren J. Shriver uses ARRIFLEX
camera during JSC briefing

S89-35911 image text STS-31 Mission Specialist Sullivan uses ARRIFLEX camera
during JSC briefing

S89-35912 image text STS-31 Mission Specialist McCandless examines camera
lens during JSC briefing

S89-35913 image text STS-31 Mission Specialist Hawley examines ARRIFLEX
camera during JSC briefing

S89-35915 image text STS-31 Commander Shriver holds camera battery pack
during JSC briefing

S89-35917 image text STS-31 MS Sullivan examines camera battery pack during
JSC Photo/TV briefing

S89-35920 image text STS-31 MS McCandless listens intently during JSC camera
briefing



S89-37302 image text Technicians complete assembly of Hubble Space Telescope
(HST) mockup at JSC

S89-37303 image text Technicians complete assembly of Hubble Space Telescope
(HST) mockup at JSC

S89-37304 image text Technicians assembly the Hubble Space Telescope (HST)
mockup at JSC

S89-47919 image text Hubble Space Telescope (HST) during preflight processing at
KSC

S89-47920 image text Hubble Space Telescope (HST) preflight processing at
Kennedy Space Center VPF

S89-49168 image text STS-31 MS McCandless dons EMU for JSC EVA underwater
simulation in WETF pool

S89-49173 image text STS-31 MS Sullivan in EMU prepares for JSC EVA
simulation in the WETF pool

S89-49175 image text STS-31 Mission Specialist (MS) McCandless in EMU prior to
JSC WETF simulation

S89-49411 image text Hubble Space Telescope (HST) preflight processing at the
Kennedy Space Center

S90-20193 image text First image from HST wide field planetary camera (WFPC)

S90-30520 image text STS-31 MS McCandless, in EMU, during EVA underwater
simulation in JSC's WETF

S90-30521 image text STS-31 MS Sullivan exits airlock mockup during JISC WETF
underwater simulation

S90-30522 image text STS-31 MS McCandless, in EMU, during JISC WETF
underwater simulation

S90-30523 image text STS-31 MS McCandless, in EMU, during JSC WETF



underwater simulation

S90-30524 image text STS-31 MS McCandless and MS Sullivan during JSC WETF
underwater simulation

S90-30525 image text STS-31 Mission Specialist (MS) Sullivan during JSC WETF
underwater simulation

S90-32159 image text STS-31 MS McCandless inspects HST tools during bench
review at Boeing FEPF

S90-32180 image text STS-31 MS Sullivan & Commander Shriver examine
equipment during bench review

S90-32749 image text STS-31 crewmembers during T-30 (30 days before launch)
briefing at JSC

S90-32754 image text STS-31 MS Sullivan explains HST operation during T-30
briefing at JSC

S90-32759 image text STS-31 crewmembers pose for informal portrait after T-30
briefing at JSC

S90-32760 image text STS-31 crewmembers pose for informal portrait after T-30
briefing at JSC

S90-32805 image text STS-31 T-30 preflight press conference with FD William D.
Reeves in Bldg 2

S90-32806 image text STS-31 preflight press conference with SSIP participant
Gregory S. Peterson

S90-34002 image text Artist concept of Hubble Space Telescope (HST) orbiting
Earth after deploy

S90-34051 image text STS-31 Discovery, Orbiter Vehicle (OV) 103, during transfer
operations at KSC

S90-34052 image text STS-31 Discovery, Orbiter Vehicle (OV) 103, is transferred



from KSC's OPF

S90-34384 image text STS-31 Hubble Space Telescope (HST) solar array (SA)
mockup at MSFC, Alabama

S90-34385 image text MSFC Technical Support Team in the Huntsville Support
Operations Center

S90-34386 image text Artist concept of Hubble Space Telescope (HST) onorbit
payload bay servicing

S90-34973 image text STS-31 Hubble Space Telescope (HST) in payload canister
during KSC processing

S90-34974 image text STS-31 Hubble Space Telescope (HST) in VPF test cell at
KSC

S90-34975 image text STS-31 crewmembers, wearing LESs, in M113 tracked
vehicle during TCDT at KSC

S90-35093 image text Artist concept titled "STS-31 Descent Over California”
produced by Rockwell

S90-35094 image text Artist concept titled "STS-31 Deorbit & Reentry Track"
produced by Rockwell

S90-38627 image text STS-31 Discovery, OV-103, auxiliary power unit 1 (APU-1)
controller

S90-38829 image text Double star images taken by HST WFPC and Las Campanas
Observatory

S90-44867 image text STS-31 Discovery, OV-103, liftoff from KSC

S90-46425 image text HUBBLE SPACE TELESCOPE (HST) IMAGERY OF THE 30
DORADUS NEBULA

S90-47925 image text Hubble Space Telescope (HST) imagery of galaxy NGC 7457
and Supernova 1987A



S90-47926 image text Hubble Space Telescope (HST) imagery of galaxy NGC 7457
and Supernova 1987A

S90-48729 image text HST image of Gravitational Lens G2237 + 305 or "Einstein
Cross"

S90-50868 image text HST image of Pluto - the "Double Planet"
S90-53462 image text HST image of Saturn's "white spot”

S91-32389 image text Composite image of the planet Mars taken by Hubble Space
Telescope (HST)

S92-52109 image text HST image of the Orion's Great Nebula "window-curtain”
structure

STS031(S)002 image text STS-31 Discovery, Orbiter Vehicle (OV) 103, official crew
portrait

STS031(S)064 image text STS-31 Discovery, Orbiter Vehicle (OV) 103, lifts off from
KSC LC Pad 39B

STS031(S)073 image text STS-31 Discovery, Orbiter Vehicle (OV) 103, lifts off from
KSC LC Pad 39B

STS031(S)074 image text STS-31 Discovery, OV-103, begins its roll maneuver after
liftoff from KSC

STS031(S)075 image text STS-31 Discovery, OV-103, rockets through low-lying
clouds after KSC liftoff

STS031(S)076 image text STS-31 Discovery, OV-103, is hidden in low-lying clouds
after KSC liftoff

STS031(S)077 image text STS-31 Discovery, Orbiter Vehicle (OV) 103, heads
skyward after KSC liftoff

STS031(S)129 image text STS-31 crew egresses Discovery, OV-103, via stairway
after EAFB landing



STS031(S)130 image text STS-31 crew poses on EAFB concrete runway after
egressing OV-103

STS031(S)131 image text STS-31 Discovery, Orbiter Vehicle (OV) 103, glides
toward EAFB landing

STS031(S)135 image text STS-31 Discovery, Orbiter Vehicle (OV) 103, lands on
EAFB concrete runway 22

STS031(S)136 image text STS-31 Discovery, Orbiter Vehicle (OV) 103, lands on
EAFB concrete runway 22

STS031-03-002 image text Hubble Space Telescope (HST) high gain antenna
(HGA) deployment during STS-31

STS031-03-009 image text STS-31 Hubble Space Telescope (HST) (SAs & HGAs
deployed) is grappled by RMS

STS031-03-014 image text STS-31 Hubble Space Telescope (HST) appendage
deploy aboard OV-103

STS031-03-024 image text STS-31 MS McCandless in LCVG removes EMU lower
torso on OV-103's middeck

STS031-03-025 image text STS-31 MS McCandless in LCVG removes EMU lower
torso on OV-103's middeck

STS031-03-027 image text STS-31 Mission Specialist (MS) Sullivan dons EMU in
OV-103's airlock

STS031-03-030 image text STS-31 MS Sullivan wearing EMU prepares for
contingency EVA in OV-103 airlock

STS031-04-002 image text STS-31 MS Sullivan, MS McCandless, DSO 462
medical device on OV-103 middeck

STS031-04-027 image text Hubble Space Telescope (HST) above OV-103's PLB
during STS-31 deployment



STS031-05-002 image text STS-31 crew activity on the middeck of the Earth-
orbiting Discovery, OV-103

STS031-05-008 image text STS-31 Earth observation of western United States,
Salton Sea,Imperial Valley

STS031-06-008 image text STS-31 Commander Shriver with HASSELBLAD camera
on OV-103's aft flight deck

STS031-06-010 image text STS-31 MS McCandless with LINHOF camera on OV-
103's forward flight deck

STS031-06-035 image text STS-31 camera & photographic equipment displayed on
OV-103's aft flight deck

STS031-07-021 image text STS-31 MS Sullivan conducts DSO 473 test on Pilot
Bolden on OV-103's middeck

STS031-08-010 image text STS-31 MS McCandless and MS Sullivan set up PCG-llI
on OV-103's middeck

STS031-08-035 image text STS-31 MS Sullivan & Pilot Bolden monitor SE 82-16
lon Arc on OV-103 middeck

STS031-10-016 image text STS-31 pre-deployment checkout of the Hubble Space
Telescope (HST) on OV-103

STS031-10-017 image text STS-31 pre-deployment checkout of the Hubble Space
Telescope (HST) on OV-103

STS031-10-018 image text STS-31 pre-deployment checkout of the Hubble Space
Telescope (HST) on OV-103

STS031-10-019 image text Hubble Space Telescope (HST) grappled by OV-103's
RMS during STS-31 checkout

STS031-10-023 image text Hubble Space Telescope (HST) solar array (SA) panel
deployment during STS-31



STS031-10-027 image text STS-31 crew monitors Hubble Space Telescope (HST)
from OV-103's flight deck

STS031-10-035 image text STS-31 Hubble Space Telescope (HST) solar array
panel deploy aboard OV-103

STS031-101-053 image text STS-31 MS Sullivan and Commander Shriver work on
the OV-103's flight deck

STS031-11-033 image text STS-31 MS Sullivan poses next to stowed EMU in OV-
103's airlock

STS031-12-031 image text STS-31 Discovery, OV-103, onboard (in-space) crew
portrait

STS031-151-008 image text Hubble Space Telescope Deploy, Eastern Cuba, Haiti

STS031-151-010 image text Hubble Space Telescope Deploy, Cuba, Bahamas and
Gulf of Mexico

STS031-151-113 image text Southern Appalachia, USA

STS031-151-164 image text Namib Desert, Namibia, Africa
STS031-152-000DL image text Hammersley Range, northern Western Australia
STS031-152-000FN image text Sahara Desert Sand Storm, Mali, Africa
STS031-152-000HS image text Deforestation, Madagascar

STS031-29-029 image text STS-31 closeup of crystals developing in Protein Crystal
Growth 11l module

STS031-71-095 image text STS-31 pre-deploy check of the Hubble Space
Telescope (HST) in OV-103's PLB

STS031-72-017 image text Lake Chad, Chad, Africa

STS031-76-016 image text STS-31 Hubble Space Telescope (HST) solar array (SA)



deploy aboard OV-103

STS031-76-023 image text STS-31 Hubble Space Telescope (HST) pre-deployment
procedures aboard OV-103

STS031-76-026 image text STS-31 Hubble Space Telescope (HST) (SA & HGA
deployed) is grappled by RMS

STS031-76-034 image text STS-31 Hubble Space Telescope (HST) is grappled by
OV-103 RMS

STS031-76-039 image text STS-31 Hubble Space Telescope (HST) drifts away from
OV-103's RMS

STS031-76-040 image text STS-31 Hubble Space Telescope (HST) is released by
RMS over Andes Mountains

STS031-76-074 image text Desert Landscape, Mauritania, Africa
STS031-77-078 image text Thunderstorm, Texas Gulf Coast, USA
STS031-77-087 image text Thunderstorm, Florida, Bahamas and Cuba
STS031-78-000C image text Sunglint and Florida Peninsula, USA
STS031-78-017 image text West Coast, United States and Mexico
STS031-79-015 image text Eastern Egypt, Red Sea and Saudi Arabia
STS031-79-063 image text Indian Ocean, Maldive Islands, India, and Sri Lanka
STS031-80-088 image text Island of Luzon, Philippines

STS031-81-000AT image text Thunderstorm, Texas Gulf Coast, USA
STS031-83-090 image text STS-31 Earth observation of the Andes Mountains

STS031-86-010 image text Egypt and Sudan, Africa



STS031-91-080 image text Chiapas Forest, Mexico and Guatemala border
STS031-92-045 image text Agriculture, Rio Sao Francisco, Brazil

Return To Home Page



file:///C|/00%20FUTURE%20CD%20-%20JSC%20EARLY%20SHUTTLE/images.jsc.nasa.gov/index.htm




NASA Photo I D: S78-23051 File Nane: 10063488. | pg

Fil m Type: 4x5 Dat e Taken: 01/19/78
Title: Artists concept of the space tel escope
Descri ption:

Artists concept of the space tel escope against a starry background.
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Fil m Type: 4x5 Dat e Taken: 09/15/80
Title: 1980 Spinoff view of the Space Tel escope
Descri ption:

Conmputer representation in the 1980 Spinoff of the Space Tel escopeto be
depl oyed in 1983.
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Film Type: 4x5 Dat e Taken: 10/ 27/ 80
Title: Artists concept of Space Tel escope
Descri pti on:

Artists concept of Space tel escope with solar panels depl oyed.
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Fil m Type: 4x5 Dat e Taken: 10/27/80

Title: Space Shuttle related interaction wth the Space tel escope
Descri ption:

Artists concept of Space Shuttle related interaction with the Space
tel escope. Views include the shuttle in orbit with its payl oad bay open
(40782); shuttle using renote mani pul ator to depl oy space tel escope
(40783).
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Fil m Type: 4x5 Dat e Taken: 10/27/80

Title: Space Shuttle related interaction with the Space tel escope
Descri ption:

Artists concept of Space Shuttle related interaction with the Space

tel escope. Views include the shuttle in orbit with its payl oad bay open
(40782); shuttle using renote mani pul ator to depl oy space tel escope
(40783).
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Fil m Type: 4x5 Dat e Taken: 09/02/82

Title: Oficial portrait of Astronaut Bruce MCandl ess

Descri ption:

O ficial Space Shuttle portrait of Astronaut Bruce MCandless, |l., attired
in the Shuttle Extravehicular activity (EVA) suit with the manned
maneuvering unit (MW) attached and the American flag in the background.
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Fil m Type: 4x5 Dat e Taken: 07/27/84

Title: Oficial portrait of Astronaut Steven A Haw ey
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Oficial portrait of Astronaut Steven A. Hawl ey, with flag and Space
Shuttl e nodel
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Fil m Type: 4x5 BW Dat e Taken: 08/14/84

Title: Inspection of the Space Tel escope at Perkin-El ners Optical facilities
Descri ption:

I nspection of the 94 inch primary mrror for NASA's Hubbl e Space Tel escope
at Perkin-Elnmers Optical facilities in Wlton, CT. The NASA Headquarters
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Film Type: 4x5 Dat e Taken: 11/01/84

Title: Oficial portrait of Astronaut Kathryn D. Sullivan

Descri pti on:

Oficial portrait of Astronaut Kathryn D. Sullivan dressed in blue flight
suit with a flag in the background. She is holding a hel net.

Subj ect ternmns:
ASTRONAUTS
PORTRAI T

DNASA Home Page DJSC Home Page DBack to Digital Imagery Collection Home Page

I:ISearch

For questions about Manned Spaceflight images, please contact:
JSC Office of Public Affairs

External Affairs Branch

Mail Code AP4

2101 NASA Road 1

Houston, TX 77058

Fax: (713) 483-2000


http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://www.jsc.nasa.gov/
http://www.jsc.nasa.gov/
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/search.htm
http://images.jsc.nasa.gov/iams/html/search.htm




NASA Photo | D: S86-30462 File Nanme: 10063491. | pg

Fil m Type: 4x5 Dat e Taken: 04/ 15/ 86
Title: Art concept of the Hubbl e Space Tel escope
Description:

Art concept of the Hubbl e Space Tel escope in orbit above the earth with a
Space Shuttle approaching and an astronaut perform ng an extravehicul ar
activity (EVA) (30462); Art concept of the Hubble Space Tel escope with the
interior design exposed (30463).
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NASA Photo | D: S86-30463 File Nanme: 10063487.) pg

Fil m Type: 4x5 Dat e Taken: 04/ 15/ 86
Title: Art concept of the Hubbl e Space Tel escope
Description:

Art concept of the Hubbl e Space Tel escope in orbit above the earth with a
Space Shuttle approaching and an astronaut perform ng an extravehicul ar
activity (EVA) (30462); Art concept of the Hubble Space Tel escope with the
interior design exposed (30463).
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NASA Photo I D: S86-31547 File Name: 10063497. ] pg

Fil m Type: 4x5 Dat e Taken: 05/09/ 86
Title: Overall view of Building 9A Training Facility
Descri pti on:

H gh angl e view of Building 9A Training Facilities including the Space
Shuttle Full Fusel age trainer and the renote mani pul ator system ( RVS)
nock-up. Also visible is a nock-up of the Hubble Space Tel escope for use in
training with the RVS.
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NASA Photo I D: S86-31548 File Name: 10063498. | pg

Fil m Type: 4x5 Dat e Taken: 05/09/ 86
Title: Overall view of Building 9A Training Facility
Descri pti on:

H gh angl e view of Building 9A Training Facilities including the Space
Shuttle Full Fusel age trainer and the renote mani pul ator system ( RVS)
nock-up. Also visible is a nock-up of the Hubble Space Tel escope for use in
training with the RVS.

Subj ect terns:

DNASA Home Page DJSC Home Page DBack to Digital Imagery Collection Home Page DSearch
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NASA Photo I D: S86-32875 File Name: 10063493. | pg

Film Type: 35mm Dat e Taken: 06/ 20/ 86
Title: Views of the Hubble Space Tel escope nock-up
Descri pti on:

Several views of the Hubbl e Space Tel escope nock-up, showing all sides of
the training device.
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NASA Photo I D: S86-32876 File Name: 10063494. | pg

Film Type: 35mm Dat e Taken: 06/ 20/ 86
Title: Views of the Hubble Space Tel escope nock-up
Descri pti on:

Several views of the Hubbl e Space Tel escope nock-up, showing all sides of
the training device.
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NASA Photo I D: S86-32877 File Name: 10063495. | pg

Film Type: 35mm Dat e Taken: 06/ 20/ 86
Title: Views of the Hubble Space Tel escope nock-up
Descri pti on:

Several views of the Hubbl e Space Tel escope nock-up, showing all sides of
the training device.
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NASA Photo I D: S86-32878 File Name: 10063496. | pg

Film Type: 35mm Dat e Taken: 06/ 20/ 86
Title: Views of the Hubble Space Tel escope nock-up
Descri pti on:

Several views of the Hubbl e Space Tel escope nock-up, showing all sides of
the training device.
Subj ect terns:
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For questions about Manned Spaceflight images, please contact:
JSC Office of Public Affairs
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NASA Photo I D: S86-33419 File Nane: 10063499. ]| pg

Film Type: 120mm Dat e Taken: 06/ 30/ 86
Title: Hubble Space Tel escope nock-up in use in the MF
Descri ption:

View of heliumfilled nock-up of the Hubble Space Tel escope in use in the
Mani pul at or Devel opnent Facility (MDF) in bldg 9A. The nock-up is being
maneuvered on the end of the renote mani pul ator system (RMS) arm The Space
Shuttle full fuselage trainer is seen in the background, to the left.
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NASA Photo I D: S86-33422 Fil e Name: 10063500. | pg

Film Type: 120mm Dat e Taken: 06/ 30/ 86

Title: Hubble Space Tel escope nock-up in use in the MF

Descri pti on:

View of heliumfilled nock-up of the Hubbl e Space Tel escope in use in the
Mani pul at or Devel opnent Facility (NMDF) in bldg 9A. The nock-up is being
maneuvered into a nock-up of the Shuttle payl oad bay on the end of the
renote mani pul ator system (RM5) arm The Space Shuttle full fusel age
trainer is seen in the background, to the left. To the right is another
sinmul ati on of the Hubble Tel escope.
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NASA Photo I D: S86-33424 File Name: 10063501. | pg

Film Type: 120mm Dat e Taken: 06/ 30/ 86

Title: Hubble Space Tel escope nock-up in use in the MF

Descri pti on:

View of heliumfilled nock-up of the Hubbl e Space Tel escope in use in the
Mani pul at or Devel opnent Facility (NMDF) in bldg 9A. The nock-up is being
maneuvered into a nock-up of the Shuttle payl oad bay on the end of the
renote mani pul ator system (RM5) arm The Space Shuttle full fusel age
trainer is seen in the background, to the left. To the right is another
sinmul ati on of the Hubble Tel escope.
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NASA Photo I D: S86-33429 File Name: 10063502. ) pg

Fil m Type: 120mm Dat e Taken: 06/ 30/ 86
Title: Hubbl e Space Tel escope nock-up in use in the MNDF
Descri pti on:

View of heliumfilled nock-up of the Hubble Space Tel escope next to a nore
accurate sinulation of the Hubble Tel escope in the Manipul ator Devel opnent
Facility (MDF) in bldg 9A
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NASA Photo I D: S86-36394 File Name: 10063477.] pg

Fil m Type: 4x5 Dat e Taken: 08/26/ 86
Title: Oficial Portrait Astronaut Loren Shriver
Descri pti on:

Oficial Portrait Astronaut Loren Shriver in blue shuttle flight suit with
nodel of shuttle on table next to him Behind and to the left of Shriver is
an Anerican fl ag.
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NASA Photo |D: S86-36727 File Name: 10063503. ] pg

Fil m Type: 35mm Dat e Taken: 09/04/ 86
Title: Astronaut Kathryn Sullivan in WETF for eval uation of PTK
Descri ption:

Astronaut Kathryn D. Sullivan is assisted by two SCUBA-equi pped divers in
JSC s Weightless Environnment Training Facility (WETF)during an eval uation
of of the propellant tank kit (PTK). The PTK, alnpbst totally obscured in
this view, attaches to the nanned maneuvering unit (MWJ). This equi pnent
is actually a dummy representation for feasibility study purposes.
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NASA Photo I D: S86-36730 File Name: 10063504.j pg

Film Type: 35mm Dat e Taken: 09/04/ 86

Title: Astronaut Kathryn Sullivan and Bruce MCandl ess in WETF for eval uation of
PTK

Descri ption:

Astronaut Kathryn D. Sullivan is assisted by Astronaut Bruce MCandl ess ||

in JSC s Wightless Environnent Training Facility (WETF) during an

evaluation of of the propellant tank kit (PTK). The PTK, alnost totally

obscured in this view, attaches to the manned nmaneuvering unit (MW). A

SUBA- equi pped diver nonitors the activity. This equipnment is actually a

dummy representation for feasibility study purposes (36730); Astronaut

SU livan is nonitored by a diver in JSC s WETF during PTK eval uation

(36731).

Subj ect ternmns:

ASTRONAUTS

EXTRAVEH CULAR ACTIVITY

EXTRAVEH CULAR MOBI LI TY UNI TS

HARDWARE

MANNED MANEUVERI NG UNI TS

TESTI NG

VEI GHTLESS ENVI RONVENT TRAI NI NG

DNASA Home Page DJSC Home Page DBack to Digital Imagery Collection Home Page DSearch

For questions about Manned Spaceflight images, please contact:
JSC Office of Public Affairs

External Affairs Branch

Mail Code AP4

2101 NASA Road 1

Houston, TX 77058

Fax: (713) 483-2000


http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://www.jsc.nasa.gov/
http://www.jsc.nasa.gov/
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/search.htm
http://images.jsc.nasa.gov/iams/html/search.htm




NASA Photo I D S86-36731 File Name: 10063505. | pg

Film Type: 35mm Dat e Taken: 09/04/ 86

Title: Astronaut Kathryn Sullivan and Bruce MCandl ess in WETF for eval uation of
PTK

Descri ption:

Astronaut Kathryn D. Sullivan is assisted by Astronaut Bruce MCandl ess ||

in JSC s Wightless Environnent Training Facility (WETF) during an

evaluation of of the propellant tank kit (PTK). The PTK, alnost totally

obscured in this view, attaches to the manned nmaneuvering unit (MW). A

SUBA- equi pped diver nonitors the activity. This equipnent is actually a

dummy representation for feasibility study purposes (36730); Astronaut

SU livan is nonitored by a diver in JSC s WETF during PTK eval uation

(36731).
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NASA Photo ID: S86-37233 File Name: 10063478. ] pg

Fil m Type: 4x5 Dat e Taken: 09/ 10/ 86
Title: Oficial portrait of Astronaut Charles F. Bol den, Jr.
Descri pti on:

New official portrait of Astronaut Charles F. Bolden Jr. Bolden is in the
blue shuttle flight suit with his helnet under his armand an American flag
behi nd him Above and to the right of his head is a view of the shuttle
flying.
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NASA Photo I D: S86-42360 File Name: 10063485. | pg

Film Type: 4x5 Dat e Taken: 12/ 15/ 86
Title: Art concept of the Hubble Space Tel escope
Descri pti on:

Art concept of the Hubbl e Space Tel escope in orbit above the earth with a
Space Shuttl e approaching.
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NASA Photo I D S87-33954 Fil e Nane: 10063506. j pg

Fil m Type: 4x5 Dat e Taken: 05/14/87

Title: Hubbl e Space Tel escope (HST) shipping container test operations at KSC
Descri pti on:

Gound crews | ook on as a crane lifts the 11,500 pound al um num cap from
t he Hubbl e Space Tel escope (HST) shipping container in front of the

Mul tiuse M ssion Support Equi pnent (MVBE) Buil ding at the Kennedy Space
Center (KSC). KSC workers continue to test and checkout the container
which will be used to transport the 43 foot |ong, 14 foot dianeter

tel escope from Lockheed in Sunnyvale, California to KSC next year. The
tel escope is scheduled for |aunch aboard the space shuttle in Novenber
1988. View provided by KSC w th alternate KSC nunber KSC-87PC-502.
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NASA Photo I D: S88-31630 File Nanme: 10063510.j pg

Fil m Type: 4x5 Dat e Taken: 03/31/88

Title: Hubble Space Tel escope (HST) at Lockheed Facility during preflight assenbly
Descri ption:

This high angle view | ooks down on the Hubbl e Space Tel escope's (HST' s)

Support System Module (SSM forward shell to the SSM equi prent secti on.

Cl ean-suited technicians examne HST fromthe nulti-tiered platforns

encircling the tel escope. HST assenbly and testing are being conpleted at

the Lockheed Facility in Sunnyvale, California.
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NASA Photo I D: S88-31631 Fil e Nanme: 10063509. | pg

Fil m Type: 4x5 Dat e Taken: 03/31/88

Title: Hubble Space Tel escope (HST) at Lockheed Facility during preflight assenbly
Descri ption:

A mechanical arm positions the axial scientific instrunment (SI) nodul e

(orbital replacenent unit (ORU)) just outside the open doors of the Hubble

Space Tel escope (HST) Support System Module (SSM as clean-suited

technicians oversee the process. HST assenbly is being conpleted at the

Lockheed Facility in Sunnyvale, California.
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NASA Photo I D: S88-31632 Fil e Nanme: 10063508. | pg

Fil m Type: 4x5 Dat e Taken: 03/31/88

Title: Hubble Space Tel escope (HST) at Lockheed Facility during preflight assenbly
Descri ption:

Clean suited technicians, positioned on platforms, secure a solar array

(SA) on the Hubbl e Space Tel escope (HST) Support System Modul e (SSM

forward shell during assenbly and testing procedures at the Lockheed

Facility in Sunnyvale, California. Qher technicians |ook on and one

records the activity using a notion picture carmera.
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NASA Photo I D: S88-41980 File Nane: 10063517.]j pg

Fil m Type: 35mm Dat e Taken: 07/14/88

Title: STS-31 Pilot Bolden with beverages on the FB-SMS m ddeck during JSC training
Descri ption:

STS-31 Pilot Charles F. Bolden holds three beverage containers while in
front of the galley on the m ddeck of the fixed based (FB) shuttle ni ssion
simulator (SMS) during a training sinulation at JSC s M ssion Sinulation
and Training Facility Bldg 5. Fromthe m ddeck, Bol den, wearing

i ghtwei ght headset, sinulates a comunications |link with ground
controllers and fell ow crewnrenbers.
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NASA Photo | D: S88-41981 File Nane: 10063518.j pg

Fil m Type: 35mm Dat e Taken: 07/14/88
Title: STS-31 crewrenbers review checklist with instructor on JSC s FB-SM5 m ddeck
Descri ption:

STS-31 Discovery, Orbiter Vehicle (OV) 103, Mssion Specialist (MS) Bruce

McCandless Il (left) and Pilot Charles F. Bolden (right) discuss procedures
with a training instructor on the mddeck of JSC s fixed-based (FB) Shuttle
M ssion Sinmulator (SM5). The three are pointing to a checklist during this
training sinmulation in the Mssion Sinmulation and Training Facility Bl dg 5.
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NASA Photo I D: S88-41988 File Name: 10063519.] pg

Film Type: 35mm Dat e Taken: 07/14/88

Title: STS-31 crewrenbers during sinulation on the flight deck of JSC s FB- SMS
Descri pti on:

On the flight deck of JSC s fixed based (FB) shuttle m ssion simulator
(SM5), M ssion Specialist (M5) Steven AL Hawley (left), on aft flight
deck, | ooks over the shoul ders of Commander Loren J. Shriver, seated at
the commanders station (left) and Pilot Charles F. Bolden, seated at the
pilots station and partially blocked by the seat's headrest (right). The
three astronauts recently nanmed to the STS-31 mission aboard Di scovery,
Orbiter Vehicle (OV) 103, go through a procedures checkout in the FB-SMs.
The training sinulation took place in JSCs Mssion Sinulation and
Training Facility Bl dg 5.
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NASA Photo I D: S88-47723 File Nane: 10063486.] pg

Film Type: 35mm Dat e Taken: 09/21/88

Title: Artist concept of the Hubble Space Tel escope (HST) after STS-31 depl oynent
Description:

Artist concept shows the Hubble Space Tel escope (HST) placed in orbit above
the Earth's distorting | ayer of atnobsphere by Discovery, Orbiter Vehicle
(OV) 103, during mission STS-31. Tracking and data relay satellite (TDRS)
is visible in the background and ground station is visible below on the
Earth's surface. HST is the first of the great observatories to go into
service and one of NASA' s highest priority scientific spacecraft. Capable
of observing in both visible and ultraviol et wavel engths, HST has been
termed the nost inportant scientific instrument ever designed for use on
orbit. It will Iiterally be able to | ook back in time, observing the
universe as it existed early inits lifetime and providing information on
how matter has evolved over the eons. The largest scientific payload ever
built, the 12 1/2-ton, 43-foot HST was devel oped by Lockheed Mssiles &
Space Conpany, spacecraft prime contractor, and PerKkin-El mer Corporation,
prime contractor for the optical assenbly. The European Space Agency
(ESA) furnished the power generating solar array and one of the systens
five major instrunents. Marshal | Space Flight Center (MSFC) manages the
HST project; Goddard Space Flight Center (GSFC) will be responsible, when
the spacecraft is in orbit, for controlling the tel escope and processing
the images and instrunment data returns.
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NASA Photo I D: S89-32483 File Name: 10063520. | pg

Fil m Type: 120mm Dat e Taken: 04/21/89
Title: STS-31 Ms Sullivan, in EMJ, evaluates tools in JSC s SESL Chanber B
Descri pti on:

STS-31 Discovery, Orbiter Vehicle (OV) 103, M ssion Specialist (MS) Kathryn
D. Sullivan, fully suited in an extravehicular nobility unit (EMJ)
mani pul ates a portable foot restraint (PFR) during a tool evaluation
conducted in JSC s Space Environnment Sinmulation Laboratory (SESL) Bl dg 32
Chanber B. In the background, technicians nonitor Sullivan's interaction
with the PFR  Sullivan was preparing for a thermal vacuumtest of the
STS-31 tools. Photo taken by NASA JSC contract photographer Benny
Benavi des.
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NASA Photo I D: S89-35196 File Nanme: 10063521.j pg

Fil m Type: 35mm W del ux Dat e Taken: 05/25/89

Title: STS-31 crewnrenbers participate in preflight ARRI FLEX canera briefing at JSC
Descri ption:

Seated around a conference table are STS-31 crewnenbers (left to right)

M ssion Specialist (M5) Steven A. Hawl ey, MS Bruce McCandl ess |1, Comrander

Loren J. Shriver, Ms Kathryn D. Sullivan. At the far right a training

i nstructor |ooks on as McCandl ess handl es the ARRI FLEX canera base. The

briefing in part of the crew s preflight training at JSC
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NASA Photo I D: S89-35197 Fil e Nanme: 10063522.j pg

Fil m Type: 35mm W del ux Dat e Taken: 05/25/89
Title: STS-31 crewnrenbers participate in preflight ARRI FLEX canera briefing at JSC
Descri ption:

A training instructor (foreground) explains the use of the ARRI FLEX canera
during a briefing for the STS-31 crewrenbers. Hol ding and exam ning the
ARRI FLEX equi prment is M ssion Specialist (M5) Kathryn D. Sullivan. Seated
next to her is Conmander Loren J. Shriver (partially blocked by Sullivan).
In the background on the opposite side of the table are M5 Steven A

Hawl ey (left) and Ms Bruce McCandl ess |1.
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NASA Photo I D: S89-35910 File Nane: 10063523.jpg

Film Type: 35mm Dat e Taken: 06/06/89

Title: STS-31 Commander Loren J. Shriver uses ARRI FLEX camera during JSC briefing
Description:

STS-31 Discovery, Orbiter Vehicle (OV) 103, Commander Loren J. Shriver
peers through the eye piece of the ARRI FLEX camera whil e adjusting the
l ens during JSC briefing. Shriver, along with other crewnenbers, is
famliarizing hinself with the operation of the canera for use on his
upcom ng m ssion.
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NASA Photo I D: S89-35911 Fil e Nanme: 10063524.j pg

Film Type: 35mm Dat e Taken: 06/06/ 89
Title: STS-31 M ssion Specialist Sullivan uses ARRI FLEX canera during JSC briefing
Descri ption:

STS-31 Discovery, Obiter Vehicle (OV) 103, M ssion Specialist (M) Kathryn
D. Sullivan, with the ARRI FLEX canera propped on her shoul der, | ooks

t hrough the eye piece, focuses the canera lens, and faniliarizes herself
with the canera's features during a JSC briefing.
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NASA Photo I D: S89-35912 File Name: 10063525. | pg

Fil m Type: 35mm Dat e Taken: 06/ 06/ 89

Title: STS-31 M ssion Specialist MCandl ess exam nes canera | ens during JSC
briefing

Descri pti on:

STS-31 M ssion Specialist (M5) Bruce McCandl ess |l exam nes a canera | ens

during a JSC phot ography briefing. MCandless, along with other

crewrenbers, is famliarizing hinself with the canera equi pmrent he wl|

use aboard Discovery, Orbiter Vehicle (OV) 103, during his upcom ng

m ssi on.

Subj ect terns:

ASTRONAUT TRAI NI NG

ASTRONAUTS

CAMERAS

CREWS

LENSES

PHOTOGRAPHI C EQUI PVENT

SPACE FLI GHT TRAI NI NG

STS-31

DNASA Home Page DJSC Home Page DBack to Digital Imagery Collection Home Page I:ISearch

For questions about Manned Spaceflight images, please contact:
JSC Office of Public Affairs

External Affairs Branch

Mail Code AP4

2101 NASA Road 1

Houston, TX 77058

Fax: (713) 483-2000


http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://www.jsc.nasa.gov/
http://www.jsc.nasa.gov/
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/search.htm
http://images.jsc.nasa.gov/iams/html/search.htm

A E =TT
1




NASA Photo I D: S89-35913 File Name: 10063527.] pg

Fil m Type: 35mm Dat e Taken: 06/ 06/ 89

Title: STS-31 M ssion Specialist Haw ey exam nes ARRI FLEX canera during JSC
briefing

Descri pti on:

STS-31 M ssion Specialist (M5) Steven A. Hawl ey, having renoved the gl ass

l ens fromthe ARRI FLEX canera eye piece, exanines it closely. Haw ey,

along wth other crewrenbers, is participating in a Photo/ TV briefing and

canera famliarization session at JSC. This type of canera equi prent will

be used during the STS-31 mi ssion aboard Discovery, Obiter Vehicle (OV)

103.
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NASA Photo I D S89-35915 Fil e Nane: 10063526. ) pg

Fil m Type: 35mm Dat e Taken: 06/ 06/ 89

Title: STS-31 Commander Shriver holds canmera battery pack during JSC briefing
Descri pti on:

STS-31 Discovery, Obiter Vehicle (OV) 103, Commander Loren J. Shriver,
hol di ng camera battery pack, inquires about its use during a JSC Photo/ TV
briefing. Shriver, along with other crewrenbers, is famliarizing hinself
with the use of various pieces of photographic equipnent that he will use
on the upcom ng STS-31 nission.
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NASA Photo I D S89-35917 File Nane: 10063529.j pg

Fil m Type: 35mm Dat e Taken: 06/06/ 89

Title: STS-31 Ms Sullivan exam nes canera battery pack during JSC Photo/ TV briefing
Descri ption:

STS-31 M ssion Specialist (MS) Kathryn D. Sullivan exani nes canera battery

pack during JSC Photo/ TV briefing. |In the background, Comrander Loren J.

Shriver reviews a checklist. The crewrenbers are familiarizing thenselves

wi th various pieces of canera equi pnent for their upcom ng m ssion aboard

Di scovery, Orbiter Vehicle (OV) 103.
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NASA Photo I D: S89-35920 File Nane: 10063528. | pg

Film Type: 35mm Dat e Taken: 06/06/ 89

Title: STS-31 M5 McCandless listens intently during JSC canera briefing
Description:

STS-31 M ssion Specialist (MS) Bruce McCandless Il listens intently during
a JSC Photo/ TV briefing. MCandless, along with the other crewnenbers, is
participating in the canera training session to famliarize hinself with

t he photographi c equi pnrent he will use aboard D scovery, Orbiter Vehicle
(OV) 103 during his upcom ng m ssion.
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NASA Photo I D: S89-37302 Fil e Nanme: 10063516. | pg

Film Type: 35mm BW Dat e Taken: 06/ 20/ 89
Title: Technicians conplete assenbly of Hubbl e Space Tel escope (HST) nockup at JSC
Descri ption:

Techni ci ans conpl ete assenbly of the Hubbl e Space Tel escope (HST) nockup at
JSC s Mockup and Integration Laboratory (MAIL) Bldg 9A. In the foreground,
a technician holds the controls for an overhead crane attached to one of
the HST' s high gain antennas (HGAs). Technicians on the ground prepare the
HGA to be hoisted into position on the nockup's Support System Modul e
(SSM forward shell as others work on SSMfroma cherry picker.
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NASA Photo I D: S89-37303 File Nane: 10063514. | pg

Fil m Type: 35nm BW Dat e Taken: 06/20/89
Title: Technicians conplete assenbly of Hubbl e Space Tel escope (HST) nockup at JSC
Descri ption:

A technician listens to instructions as he operates the controls for the
overhead crane that is lifting one of the Hubble Space Tel escope (HST) high
gai n antennas (HGAs) into place on the HST Support System Mddul e (SSM
forward shell. OQhers in a cherry picker basket wait to install the HGA on
the SSM nockup. The HST nockup will be used for astronaut training and is
bei ng assenbled in JSC s Mockup and Integration Laboratory (MAIL) Bldg 9A
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NASA Photo I D S89-37304 File Name: 10063515. | pg

Fil m Type: 35nm BW Dat e Taken: 06/20/89

Title: Technicians assenbly the Hubbl e Space Tel escope (HST) nockup at JSC
Descri pti on:

At JSC s Mockup and Integration Laboratory (MAIL) Bl dg 9A, technicians
install a high gain antenna (HGA) on the Hubbl e Space Tel escope (HST)
nockup. On the ground a technician operates the controls for the overhead
crane that is lifting the HGA into place on the Support System Mdul e
(SSM forward shell. OQwhers in a cherry picker basket wait for the HGA to
near its final position so they can secure it on the nockup.
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NASA Photo I D: S89-47919 File Nane: 10063513.j pg

Film Type: 120mm Dat e Taken: 10/22/89

Title: Hubble Space Tel escope (HST) during preflight processing at KSC
Description:

Hubbl e Space Tel escope (HST) undergoes preflight processing at the Kennedy
Space Center's (KSC s) Vertical Processing Facility (VPF). HST is in a
hori zontal position in a ground handling support cradle. An overhead crane
Wi th cables attached to the support structure prepares to lift the cradle
with HST to a vertical position. Cean-suited technicians oversee handling
operations. HST closed aperature door is at the right and the sol ar arrays
(SAs) and high gain antennas (HGAs) are stowed agai nst the support system
nmodul e (SSM forward shell.
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NASA Photo I D: S89-47920 File Name: 10063511.j pg

Film Type: 120mm Dat e Taken: 10/22/89

Title: Hubbl e Space Tel escope (HST) preflight processing at Kennedy Space Center
VPF

Descri ption:

Hubbl e Space Tel escope (HST) undergoes preflight processing at Kennedy

Space Center's (KSC s) Vertical Processing Facility (VPF). Cean-suited

technicians |ook on as the HST, positioned in a ground handling support

cradle is raised froma horizontal to a vertical position via an overhead

crane. The closed and plastic-covered aperature door is at the top of the

HST with the solar arrays (SAs) and high gain antennas (HGAs) stowed al ong

t he Support System Module (SSM forward shell.
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NASA Photo I D: S89- 49168 File Name: 10063530. ] pg

Fil m Type: 35mm Dat e Taken: 11/15/89

Title: STS-31 M5 McCandl ess dons EMJ for JSC EVA underwater sinmulation in WETF pool
Descri ption:

STS-31 M ssion Specialist (MS) Bruce McCandless |1, wearing an

extravehicular nobility unit (EMJ) lower torso, pulls his head and arns

t hrough the EMJ wupper torso with the assistance of two technicians.

McCandl ess is positioned on a platformat the pool side of JSC s Wi ghtl ess
Envi ronment Training Facility (WETF) Bldg 29. Once fully suited in the
EMJ, McCandl ess will be Ilowered into the nearby pool via the platform
Underwater and in a neutrally buoyant state, MCandl ess will rehearse
contingency extravehicular activity (EVA) procedures associated with the
Hubbl e Space Tel escope (HST) payl oad. There are no EVAs planned for the
flight aboard D scovery, Orbiter Vehicle (OV) 103.
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NASA Photo I D: S89-49173 File Nane: 10063532.jpg

Film Type: 35mm Dat e Taken: 11/15/89

Title: STS-31 Ms Sullivan in EMJ prepares for JSC EVA sinulation in the WETF pool
Description:

STS-31 M ssion Specialist (Ms) Kathryn D. Sullivan, fully suited in an
extravehicular nmobility unit (EMJ), undergoes final preparations before
being lowered into the 25-ft deep pool of JSC s Wi ghtl ess Environnent
Training Facility (WETF) Bldg 29. Once underwater, Sullivan will achieve
a neutrally buoyant state and will rehearse contingency extravehicul ar
activity (EVA) procedures associated with the Hubbl e Space Tel escope (HST)
payl oad. There are no EVAs planned for the flight aboard Di scovery,
Orbiter Vehicle (OV) 103.
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NASA Photo I D: S89-49175 File Name: 10063531. ) pg

Fil m Type: 35mm Dat e Taken: 11/15/89

Title: STS-31 Mssion Specialist (M5) McCandless in EMJ prior to JSC WETF
mul ation

Descri pti on:

STS-31 M ssion Specialist (M5) Bruce McCandless |1, fully suited in an
extravehicular mobility unit (EMJ), stands on platformbefore it is lifted
and lowered into the 25-ft deep pool of JSC s Weightless Environment
Training Facility (WETF) Bl dg 29. Once underwater, MCandless will achieve
a neutrally buoyant state and will rehearse extravehicular activity (EVA
procedures associated with the Hubbl e Space Tel escope (HST) payl oad.
There are no EVAs planned for the flight aboard Di scovery, Orbiter Vehicle
(Ov) 103.
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NASA Photo I D S89-49411 File Nane: 10063512.j pg

Fil m Type: 4x5 Dat e Taken: 11/17/89

Title: Hubble Space Tel escope (HST) preflight processing at the Kennedy Space
Cent er

Descri ption:

The Hubbl e Space Tel escope (HST), nounted in a ground handling support

cradle, is lifted into vertical position in the Vertical Processing

Facility (VPF) as work begins at the Kennedy Space Center (KSC) to process

the 94-inch primary mrror tel escope for |aunch on Discovery, Obiter

Vehicle (OV) 103, on space shuttle m ssion STS-31 in March 1990.

Cl ean-suited technicians operate the overhead crane and nonitor the

procedure from below. The closed and plastic-covered aperature door is

partially visible at the top of the frane. Visible on HST Support System

Module (SSM are the grapple fixtures and the stowed solar arrays (SAs)

and hi gh-gai n antennas (HGAs).
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NASA Photo I D: S90-20193 File Name: 10063626. | pg

Fil m Type: 35nm BW Dat e Taken: 05/22/90

Title: First image fromHST wide field planetary canmera (WPC)

Descri pti on:

First image fromHST wide field planetary camera (WFPC) is conpared with a
ground- based picture from Las Canpanas, Chile Cbservatory of the sane
region of the sky. The Las Canpanas picture (left side) was taken with a
100-inch tel escope and is typical of high quality pictures obtained from
the ground. Al objects seen are stars within the MIky Way Gal axy. The
i mges of the stars in the ground based picture are fuzzy and in sone cases
are overl appi ng, because of the snearing by the Earth's atnosphere. The
same stars in the HST inmage (right side) are sharper and well resolved, as
shown by the double star at the top of the inage. By avoiding the Earth's
at nosphere, HST gives sharper inmages and better resolution. In this early
engi neering picture, the HST i nages are roughly 50 percent sharper than
ground based i mages.
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NASA Photo I D: S90- 30520 File Name: 10063533. ] pg

Fil m Type: 35mm Dat e Taken: 03/05/90

Title: STS-31 M5 McCandl ess, in EMJ, during EVA underwater simulation in JSC s WETF
Descri ption:

STS-31 M ssion Specialist (MS) Bruce McCandless Il, fully suited in an

extravehicular nmobility unit (EMJ), uses a wench to rel ease a port side

| at ch mechani sm during an extravehicular activity (EVA) underwater
simulation in JSC s Wightless Environment Training Facility (WETF) Bl dg
29 pool. In the foreground on the Hubbl e Space Tel escope (HST) nockup is
a Support System Module (SSM forward shell support structure. Behind
McCandl ess is the HST nockup and a SCUBA- equi pped diver. Though no EVA is
pl anned for the STS-31 nission aboard Discovery, Orbiter Vehicle (OV) 103,
two crewnenbers train for contingencies that woul d necessitate |eaving the
shirt sleeve environnment of the crew cabin and performng chores with the
HST payload or related hardware in the payl oad bay (PLB).
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NASA Photo I D: S90- 30521 File Name: 10063534. ) pg

Fil m Type: 35mm Dat e Taken: 03/05/90

Title: STS-31 Ms Sullivan exits airlock nockup during JSC WETF under wat er
mul ation

Descri pti on:

STS-31 M ssion Specialist (M5) Kathryn D. Sullivan, fully suited in an
extravehi cular nobility unit (EMJ) and holding a semrigid tether (SRT) and
rat chet caddy assenbly, egresses the airlock (AL) nockup during an
underwater sinmulation in JSC s Wightless Environment Training Facility
(WETF) Bldg 29 pool. The open AL extravehicular (EV) hatch appears in the
foreground as Sullivan backs out into the payload bay (PLB). Though no
extravehicular activity (EVA) is planned for STS-31, two crewnenbers train
for contingencies that would necessitate | eaving the shirt sleeve
environment of Discovery's, Obiter Vehicle (OV) 103's, cabin and
perform ng chores with their Hubble Space Tel escope (HST) payl oad or

rel ated hardware in the PLB
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NASA Photo I D: S90- 30522 File Name: 10063535. | pg

Fil m Type: 35mm Dat e Taken: 03/05/90

Title: STS-31 M5 McCandl ess, in EMJ, during JSC WETF underwat er simulation
Descri pti on:

STS-31 M ssion Specialist (M5) Bruce McCandless Il (left), wearing an
extravehicular nmobility unit (EMJ), maneuvers his way around a nockup of
the renote manipul ator system (RM5) end effector during an underwater
simulation in JSC s Wightless Environment Training Facility (WETF) Bl dg
29 pool. The end effector is attached to a grapple fixture on the Hubble
Space Tel escope (HST) nockup. As MCandl ess perforns contingency
extravehi cul ar activity (EVA) procedures, fellow crewrenber MS Kathryn D
Sullivan, in EMJ, works on the opposite side of the HST nockup, and
SCUBA- equi pped divers nonitor the activity. Though no EVA is planned for
STS-31, the two crewrenbers train for contingencies that woul d necessitate
| eaving the shirt sleeve environnent of Discovery's, Obiter Vehicle (OV)
103's, crew cabin and perform ng chores wth the HST payl oad or rel ated
hardware i n the payl oad bay (PLB)
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NASA Photo I D: S90- 30523 File Name: 10063537.] pg

Fil m Type: 35mm Dat e Taken: 03/05/90

Title: STS-31 M5 McCandl ess, in EMJ, during JSC WETF underwat er simulation
Descri pti on:

STS-31 M ssion Specialist (MS) Bruce McCandless I, fully suited in an

extravehicular nobility unit (EMJ), maneuvers around the renote nmani pul ator
system (RVB) end effector during an underwater sinulation in JSC s
Weightless Environnent Training Facility (WETF) Bl dg 29 pool. The end
effector is attached to a grapple fixture on the Hubble Space Tel escope
(HST) nockup. A SCUBA- equi pped diver | ooks on as McCandl ess conpl etes
RVB-rel ated activities. Though no extravehicular activity (EVA) is planned
for STS-31, two crewrenbers train for contingencies that woul d necessitate
| eaving the shirt sleeve environment of Discovery's, Obiter Vehicle (OV)
103's, crew cabin and performng chores with the HST payl oad or rel ated
hardware in the payl oad bay (PLB).
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NASA Photo I D: S90- 30524 File Nane: 10063536. ] pg

Film Type: 35mm Dat e Taken: 03/05/90

Title: STS-31 M5 McCandl ess and Ms Sul livan during JSC VEETF underwater sinul ation
Description:

This overall view shows STS-31 M ssion Specialist (MS) Bruce McCandl ess 11
(left) and M5 Kathryn D. Sullivan making a practice space walk in JSC s

Wei ghtl ess Environment Training Facility (WETF) Bl dg 29 pool. MCandl ess
works with a nockup of the renote mani pul ator system (RMS) end effector
which is attached to a grapple fixture on the Hubbl e Space Tel escope (HST)
nockup. Sul I'i van mani pul ates HST hardware on the Support System Mdul e
(SSM forward shell. SCUBA-equi pped divers nonitor the extravehicul ar
mobility unit (EMJ) suited crewrenbers during this simulated

extravehicul ar activity (EVA). No EVA is planned for the Hubble Space

Tel escope (HST) deploynment, but the duo has trained for contingencies
which mght arise during the STS-31 mission aboard Discovery, Orbiter
Vehicle (OV) 103. Photo taken by NASA JSC phot ographer Sheri Dunnette.
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Fil m Type: 35mm Dat e Taken: 03/05/90

Title: STS-31 Mssion Specialist (M5) Sullivan during JSC WETF under wat er
mul ation

Descri pti on:

SCUBA- equi pped di vers | ook on as STS-31 M ssion Specialist (M5) Kathryn D.
Sullivan rel eases a pip pin on the Hubble Space Tel escope (HST) Support
System Modul e (SSM forward shell nockup during an underwater simulation in
JSC s Weightless Environnent Training Facility Bldg 29 pool. Sullivan is
suited in an extravehicular nobility unit (EMJ) as she practices

extravehi cul ar activity (EVA) operations. Though no EVA is planned for
STS-31, two crewnenbers train for contingencies that would necessitate

| eaving the shirt sleeve environnent of Discovery's, Obiter Vehicle (OV)
103's, crew cabin and perfornm ng chores with the HST payl oad or rel ated
hardware in the payl oad bay (PLB).

S
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NASA Photo I D: S90-32159 File Nane: 10063540.j pg

Film Type: 120mm Dat e Taken: 03/20/90

Title: STS-31 M5 McCandl ess inspects HST tools during bench review at Boei ng FEPF
Description:

O ean-suited STS-31 M ssion Specialist (M5) Bruce McCandless Il attaches an
extension which is tethered to the ratchet caddy assenbly to a torque
limter during the STS-31 bench review at Boeing's Flight Equi prent
Processing Facility (FEPF) near the JSC site. The tools MCandless is
experinenting with will be used if extravehicular activity (EVA)
operations are required during the STS-31 depl oynent of the Hubble Space
Tel escope (HST) aboard Discovery, Obiter Vehicle (OV) 103. Technici ans
and training personnel stand by ready to explain the equipnent and its
operati on.
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Film Type: 120mm Dat e Taken: 03/20/90
Title: STS-31 Ms Sullivan & Comrander Shriver exam ne equi pnent during bench review
Descri ption:

STS-31 M ssion Specialist (MS) Kathryn D. Sullivan (left) and Conmander
Loran J. Shriver, holding equi pnent, exam ne the specialized tools as
technicians and training instructors |look on. The clean-suited
crewnenbers and personnel are review ng equi pnent and stowage | ocations
during the bench review conducted at Boeing's Flight Equi pnrent Processing
Facility (FEPF) near the JSC site.
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Fil m Type: 35mm Dat e Taken: 03/27/90

Title: STS-31 crewnenbers during T-30 (30 days before | aunch) briefing at JSC
Descri pti on:

STS-31 Discovery, Obiter Vehicle (OV) 103, crewrenbers (left to right)
M ssion Specialist (M5) Kathryn D. Sullivan, M5 Steven A Hawl ey, and MS
Bruce McCandless Il participate in T-30 (thirty days before |aunch)
briefing at JSC s Auditoriumand Public Affairs Facility Bldg 2. Scale
nodel s of the Hubble Space Tel escope (HST) are displayed in front of the
crewnenbers as they field questions fromthe audi ence of news nedi a
representatives.
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Fil m Type: 35nm Dat e Taken: 03/27/90

Title: STS-31 M5 Sullivan explains HST operation during T-30 briefing at JSC
Descri ption:

STS-31 Discovery, Obiter Vehicle (OV) 103, M ssion Specialist (M5) Kathryn
D. Sullivan, using a nodel, explains the Hubbl e Space Tel escope (HST)
aperature door operation during the T-30 (thirty days before | aunch)
briefing at JSC s Auditoriumand Public Affairs Facility Bldg 2.

Crewnenbers described STS-31 mission activities to and answered questions
fromnews nedia representatives during the conference.
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NASA Photo I D S90- 32759 File Nane: 10063546. ] pg

Film Type: 35mm Dat e Taken: 03/27/90

Title: STS-31 crewnrenbers pose for informal portrait after T-30 briefing at JSC
Descri pti on:

STS-31 Discovery, Orbiter Vehicle (OV) 103, crewrenbers pose for an
informal portrait after the T-30 (thirty days before | aunch) briefing at
JSC s Auditoriumand Public Affairs Facility Bldg 2. Standing behind the
conference table are (left to right) Mssion Specialist (M5) Steven A
Hawl ey, M5 Kathryn D. Sullivan, Ms Bruce MCandless Il, Pilot Charles F.
Bol den, and Commander Loren J. Shriver.
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Film Type: 35mm Dat e Taken: 03/27/90

Title: STS-31 crewnrenbers pose for informal portrait after T-30 briefing at JSC
Descri pti on:

STS-31 Discovery, Orbiter Vehicle (OV) 103, crewrenbers pose for an
informal portrait after the T-30 (thirty days before | aunch) briefing at
JSC s Auditoriumand Public Affairs Facility Bldg 2. Standing behind the
conference table are (left to right) Mssion Specialist (M5) Steven A
Hawl ey, M5 Kathryn D. Sullivan, Ms Bruce MCandless Il, Pilot Charles F.
Bol den, and Commander Loren J. Shriver.
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Fil m Type: 35mm Dat e Taken: 03/28/90
Title: STS-31 T-30 preflight press conference with FD Wlliam D. Reeves in Bldg 2
Descri ption:

During STS-31 thirty days before launch (T-30) press conference, Flight
Director (FD) WIlliam D. Reeves fields questions fromnews nedia
representatives in Auditoriumand Publilc Affairs Facility Bldg 2. A scale
nodel of the Hubble Space Tel escope is on the conference tabl e beside him
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NASA Photo I D: S90-32806 Fil e Nanme: 10063545. | pg

Film Type: 35mm Dat e Taken: 03/28/90

Title: STS-31 preflight press conference with SSIP participant Gregory S. Peterson
Descri ption:

During STS-31 thirty days before launch (T-30) press conference, Shuttle
Student I nvolvenent Project (SSIP) participant Gregory S. Peter (right), a
senior at Uah State University in Logan, fields questions about his
student experinment (SE) to be flown on STS-31. Qhers pictured are Ed
Mason (left) of Mrton-Thi okol and Jeff Blakely of U ah State Space

Dynam cs Laboratory. A nodel of the experinment titled "lon Arc Behavior in
Mcrogravity" SE 82-16 was used during the briefing (pictured). SE 82-16
will be located on Discovery, Obiter Vehicle (OV) 103, m ddeck to observe
the effects of mcrogravity on an electric arc. The absence of convection
currents in a weightless environnent will keep the arc fromrising. SE
82-16 will also study the effect of a magnetic field on an arc w thout
correction. An Arriflex 16mmcanera will be used to photograph the
experinment.
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Film Type: 4x5 Dat e Taken: 04/05/90

Title: Artist concept of Hubble Space Tel escope (HST) orbiting Earth after depl oy
Description:

This artist concept shows the Hubbl e Space Tel escope (HST) in operational
configuration orbiting the Earth after its deploy fromD scovery, Obiter

Vehicle (OV) 103 during STS-31. The high gain antennas (HGAs) and sol ar

arrays (SAs) have been extended. HST's aperature door is open as it views

the universe froma vantage point above the Earth's atnosphere. View

provi ded by the Marshall Space Flight Center (MSFC).
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NASA Photo I D: S90- 34051 File Nane: 10063548. | pg

Fil m Type: 4x5 Dat e Taken: 04/05/90

Title: STS-31 Discovery, Orbiter Vehicle (OV) 103, during transfer operations at
KSC

Descri pti on:

STS-31 Discovery, Orbiter Vehicle (OV) 103, riding atop a special flat bed

transport vehicle, is on its way to Kennedy Space Center's (KSC s) Vehicle

Assenbly Building (VAB). Personnel wal k al ong side OV-103 and the

transport vehicle as it journeys fromthe Orbiter Processing Facility

(OPF) to the VAB. View provided by KSC with alternate nunber KSC-90PC- 305.
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NASA Photo I D: S90- 34052 File Name: 10063549.j pg

Film Type: 4x5 Dat e Taken: 04/05/90
Title: STS-31 Discovery, Obiter Vehicle (OV) 103, is transferred from KSC s OPF
Descri ption:

STS-31 Discovery, Obiter Vehicle (OV) 103, riding atop a special flat bed
transport vehicle, backs out of the Kennedy Space Center's (KSC s) Orbiter
Processing Facility (OPF) during transfer operations. OV-103 is being
transferred to the Vehicle Assenbly Building (VAB) where preflight
processing wll continue. The space shuttle main engi ne (SSME) nozzl es,
the orbital nmaneuvering system (OVS) nozzles, and the reaction control
system (RCS) jets/thrusters are protected fromcontam nation with red
covers. A crowd of enployees watches the transfer activity. View
provided by KSC with alternate KSC nunber KSC- 90PC- 306.
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Fil m Type: 4x5 Dat e Taken: 04/10/90
Title: STS-31 Hubbl e Space Tel escope (HST) solar array (SA) nockup at MSFC, Al abama
Descri ption:

A cl ose-up shot shows an extravehicular mobility unit (EMJ)-suited
astronaut inspecting a solar array (SA) on the Hubbl e Space Tel escope
(HST) nockup in the Neutral Buoyancy Sinulator (NBS) at the Marshall Space
Flight Center (MSFC) in Huntsville, Al abama. MSFC nanaged the design and
devel opment of the tel escope. The weightl essness sinulator was used to
practice SA contingency procedures that m ght be used in space. Astronauts
al so practiced SA servicing nissions in the sinmulator which they wll
performon the telescope in space. The solar arrays which supply

el ectrical power to the space telescope were devel oped and contributed by
t he European Space Agency (ESA). ESA' s two prime contractors were British
Aerospace in England and AEG in West Germany. The two wi ng-1like solar
arrays contain 48,000 sol ar cells. They convert the sun's energy to
electricity during that portion of an orbit when they are exposed to
sunlight. The power is stored in six batteries to support the tel escope
during eclipse. HST was devel oped by NASA and its partners in space and
is scheduled for launch in April 1990. View released by MSFC on Rel ease
No. 90P-37 with alternate MSFC nunber 559802C.
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NASA Photo I D: S90- 34385 File Name: 10063550.] pg

Film Type: 4x5 Dat e Taken: 04/10/90

Title: MSFC Technical Support Teamin the Huntsville Support Operations Center
Descri pti on:

NASA and Hubbl e Space Tel escope (HST) contractor enployees nonitor their
data screens in the Huntsville Support Operations Center during a recent
HST mssion simulation at the Marshall Space Flight Center (MSFC) in
Huntsville, Al abama. The Center will have a major role in the |aunch,

depl oynment, and checkout of the HST in April 1990. The technicians wll
nonitor telescope telenetry, tracking several thousand engi neering
neasurenments to determne the ongoing status of the HST and to confirm
whet her the tel escope has responded properly to ground commands sent from
the control center at the Goddard Space Flight Center (GSFC). Wth the
information they receive, they can identify problens if they arise. Also,
they will use their in-depth know edge of the tel escope and its systens to
anal yze probl ens and reconmend ways to resolve them Thirdly, they wll
eval uate HST performance to determine its true capabilities and project
its future performance. Huntsville Support Operations Center will provide
engi neering support for the telescope through the orbital verification
period 24 hours a day, seven days a week. That period could last for
several nonths. View released by MSFC on Release No 90P-36 with alternate
nunber 9005807C.
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NASA Photo I D: S90- 34386 File Nane: 10063492. ] pg

Fil m Type: 4x5 Dat e Taken: 04/10/90
Title: Artist concept of Hubble Space Tel escope (HST) onorbit payl oad bay servicing
Descri ption:

A Hubbl e Space Tel escope (HST) servicing nission onboard a space shuttle
orbiter is depicted in this artist concept. Extravehicular nmobility unit
(EMJ) suited crewnenbers (one on the renote nmanipul ator system (RVS) and
one in the payload bay (PLB)) perform nai ntenance tasks on HST which is
positioned in the PLB atop the flight support structure (FSS). During its
15 years in space, the observatory will be visited several tines by
astronauts who will perform schedul ed nai ntenance and repl ace tel escope
i nstruments with new updated ones. The Goddard Space Flight Center (GSFC)
is responsible for servicing the telescope. Discovery, Obiter Vehicle
(OV) 103, with HST is scheduled for launch in April 1990. HST was

devel oped by NASA and its partners in space. The Marshall Space Flight
Center (MSFC) nanaged the design and devel opnent of the tel escope, which
will be the |argest, npbst sensitive astronom cal observatory ever to be
placed in orbit. It will exanmine the size and origin of the universe,
hel p determ ne how stars and gal axies are forned, and could provide clues
to the existence of planets that orbit other stars in the same way the
Earth revol ves around the sun. Art work created by Gordon Raney. View
provi ded by Marshall Space Flight Center (MSFC) with alternate number
89- 0591C.
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NASA Photo I D: S90- 34973 File Name: 10063552. ) pg

Fil m Type: 4x5 Dat e Taken: 04/17/90

Title: STS-31 Hubbl e Space Tel escope (HST) in payl oad canister during KSC
processi ng

Descri pti on:

In the Kennedy Space Center (KSC) Vertical Processing Facility (VPF), the

Hubbl e Space Tel escope (HST) has been installed in the payl oad cani ster

which is atop the payload transporter. C ean-suited technicians oversee

the HST processing. The canister doors will be closed and the HST will be

transported to KSC Launch Conplex (LC) Pad 39B via the payl oad

transporter. The telescope is contained within a protective cocoon which

is a double bag sanitary liner. This provides added cl eanliness and

protection and has been on HST since its arrival at KSC in October, 1989.

It was renoved imediately prior to installation of the tel escope into the

payl oad bay (PLB) of Discovery, Obiter Vehicle (OV) 103. View provided

by KSC with alternate KSC nunmber KSC-90PC- 456.
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NASA Photo | D: S90- 34974 File Nane: 10063551. | pg

Fil m Type: 4x5 Dat e Taken: 04/17/90

Title: STS-31 Hubbl e Space Tel escope (HST) in VPF test cell at KSC
Description:

STS- 31 Hubbl e Space Tel escope (HST) undergoes handling operations in the
test cell of the Kennedy Space Center's (KSC s) Vertical Processing
Facility (VPF). KSC technicians are renoving the protective "cocoon" from
the upper portion of the HST. This is a sanitary liner which further
assures cleanliness. After the |ower portion of the cocoon is cut away,
there will be a final cleaning of the tel escope and a contam nation

i nspection. A fresh cocoon wll then be |owered over HST. View provided
by KSCwith alternate KSC nunber KSC-90PC- 407.
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NASA Photo | D: S90- 34975

Fil m Type: 4x5

Fil e Nane:
Dat e Taken:

10063553. j pg
04/ 17/ 90

Title: STS-31 crewnenbers,

Descri ption:

wearing LESs, in ML13 tracked vehicle during TCDT at KSC

STS-31 Discovery, Orbiter Vehicle (OV) 103,
entry suits (LESs), take a break from emergency escape procedures in front
of the ML13 tracked vehicle during the Terninal
Test (TCDT) at the Kennedy Space Center (KSC).
Specialist (MS) Bruce MCandless |1,
A. Hawl ey. View provided by KSC with alternate nunber
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NASA Photo I D: S90-35093 File Nanme: 10063620. ] pg

Fil m Type: 4x5 Dat e Taken: 04/18/90

Title: Artist concept titled "STS-31 Descent Over California" produced by Rockwel |
Descri ption:

Rockwel I International (RI) supplied artist concept titled "STS-31 Descent

over California" shows D scovery, Orbiter Vehicle (OV) 103, approach to

Edwards Air Force Base (EAFB), California. Annotated ground track map

identifies major events in | anding sequence starting at touch down m nus

(-) 10 mnutes to weight on main | anding gear (MG runway 17.
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NASA Photo I D: S90- 35094 File Nane: 10063619.j pg

Fil m Type: 4x5 Dat e Taken: 04/18/90

Title: Artist concept titled "STS-31 Deorbit & Reentry Track" produced by Rockwel |
Descri ption:

Rockwel | International (RI) supplied artist concept titled "STS-31 Deorbit

& Reentry Track"”. Map tracks Discovery, Obiter Vehicle (OV) 103, from

deorbit over Madagasgar through atnospheric reentry maneuvers to touchdown

mnus (-) 20 minutes at Edwards Air Force Base (EAFB), California.
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NASA Photo I D: S90- 38627 File Name: 10063554. | pg

Fil m Type: 4x5 BW Dat e Taken: 05/23/90

Title: STS-31 Discovery, OV-103, auxiliary power unit 1 (APU-1) controller
Descri pti on:

The controller for Discovery's, Obiter Vehicle (OV) 103's, auxiliary power
unit 1 (APU-1) is docunented before renoval follow ng the |Iaunch scrub on
04-10-90. The controller weighs about 15 pounds and controls the speed of
the APU. It was flown to the vendor, Sundstrand Corp., Rockford, Illinois,
for analysis and testing. Launch of OV-103 on m ssion STS-31 has been
reschedul ed for 04-24-90 followi ng the successful replacenent of the APU-1
and the recharging of the Hubbl e Space Tel escope's (HST' s) nickel -hydrogen
batteries. View provided by the Kennedy Space Center (KSC) with alternate
KSC nunber KSC- 90PC- 663.
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NASA Photo I D: S90- 38829 File Nane: 10063627.j pg

Film Type: 35nm BW Dat e Taken: 05/29/90

Title: Double star imges taken by HST WFPC and Las Canpanas Cbservatory
Description:

Conparison of the sane area of sky (a double star) taken by the Hubble
Space Tel escope (HST) wide field planetary camera (WFPC) and ground- based
imge taken fromthe Las Canpanas Qbservatory, Carnegie Institute of
Washi ngt on.
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NASA Photo | D: S90-44867 Fil e Name: 10063557. | pg

Film Type: 4x5 Dat e Taken: 08/01/90
Title: STS-31 Discovery, OV-103, liftoff from KSC
Descri pti on:

STS-31 Discovery, Obiter Vehicle (OV) 103, lifts off from Kennedy Space
Center (KSC) Launch Conplex (LC) 39 Pad B. In the foreground STS-35

Col unmbi a, OV-102, is visible on launch pad 39A. This event marked the
first time since January 1986 that there was an orbiter on each pad. LC
39 pads are separated by 1.6 mles. View provided by KSC with alternate
nunber KSC- 90PC- 610.
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NASA Photo I D: S90-46425 File Name: 10063628. | pg

Fil m Type: 4x5 Dat e Taken: 08/20/90

Title: HUBBLE SPACE TELESCOPE (HST) | MAGERY OF THE 30 DORADUS NEBULA
Descri pti on:

Hubbl e Space Tel escope (HST) inages of the 30 Doradus Nebula showits
remar kabl e cluster of tightly-packed young stars 160,000 |ight years from
Earth in the | arge Magell anic cloud galaxy. Panel Ais a portion of a
imge made with the HST Wde Field Planetary Canera (WFPC). WFPC
phot ogr aphed four adjoining sky regions sinultaneously which are assenbl ed
in this nosaic. Panel B is an enlargenent of the central portion of the
HST i nage which was nmade in violet light. It shows the conpact star
cluster R136, which consists of very hot and nassive young stars. The
star images have bright cores that are only 0.1 arc seconds w de, allow ng
many nore stars to be distinguished than in previous ground-based

tel escopi c photos. Panel Cis a photograph of the sane region as Panel B
obtained with the Max Planck 2.2 neter tel escope at the European Sout hern
bservatory in Chile. The star inmages are 0.6 arc seconds wide. Panel D
shows how conputer processing of the HST inage in Panel B has sharpened
its appearance. The undesirable fuzzy hal os around the stars as seen in
Panel B are substantially reduced. |Inage was released from the Goddard
Space Flight Center (GSFC).
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NASA Photo I D: S90-47925 File Name: 10063629.j pg

Fil m Type: 4x5 Dat e Taken: 09/12/90

Title: Hubble Space Tel escope (HST) inagery of gal axy NGC 7457 and Supernova 1987A
Descri pti on:

Hubbl e Space Tel escope (HST) imagery of gal axy NGC 7457 (47925 BW and
Supernova 1987A (47926 CN) rel eased 08/ 29/90. HST view of gal axy NGC 7457
(47925) was taken on 08/17/90 with the Wde Field and Pl anetary Canera
(WFPC). The picture on the left with high contrast shows the centra
portion of the galaxy. The picture on the right is of the sane gal axy,

but the contrast has been adjusted to reveal a suprisingly high
concentration of stars pinpointed exactly at the galaxy's core. The
nucleus is so conpact it is beyond HST's.1 arc resolution. Forty mllion
light-years away NGC 7457 is one of the first "normal" gal axies that HST
has observed. The gaseous ring seen around Supernova 1987A (47926) was
taken with the European Space Agency's (ESA) Faint bject Canera (FOQ),
08/23/90. The ring appears as a yellow ellipse and tightly knotted debris
fromthe stellar expolsion appears as a red blob near the center of the
ring. The blue stars to the left and right of the ring are not associ ated
with the supernova. This raw inmage, not conputer reconstructed, was nade
in the yellow |light of doubly ionized oxygen (5007 angstrons) the blue and
red color was added to reflect the object's true color. The ring is

| ocated 160,000 light-years fromEarth. Caption information provided by
the Goddard Space Flight Center (GSFC) O fice of Public Affairs.
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NASA Photo I D: S90-47926 File Name: 10063630. | pg

Fil m Type: 4x5 Dat e Taken: 09/12/90
Title: Hubble Space Tel escope (HST) inagery of gal axy NGC 7457 and Supernova 1987A
Descri ption:

Hubbl e Space Tel escope (HST) inmagery of gal axy NGC 7457 (47925 BW and
Supernova 1987A (47926 CN) rel eased 08/ 29/90. HST view of gal axy NGC 7457
(47925) was taken on 08/17/90 with the Wde Field and Planetary Canera
(WFPC). The picture on the left with high contrast shows the centra
portion of the galaxy. The picture on the right is of the same gal axy,

but the contrast has been adjusted to reveal a suprisingly high
concentration of stars pinpointed exactly at the galaxy's core. The

nucl eus is so conpact it is beyond HST's.1 arc resolution. Forty mllion
light-years away NGC 7457 is one of the first "normal" gal axies that HST
has observed. The gaseous ring seen around Supernova 1987A (47926) was
taken with the European Space Agency's (ESA) Faint bject Canera (FOQ),
08/23/90. The ring appears as a yellow ellipse and tightly knotted debris
fromthe stellar expolsion appears as a red blob near the center of the
ring. The blue stars to the left and right of the ring are not associ ated
with the supernova. This raw image, not conputer reconstructed, was nade
in the yellow |light of doubly ionized oxygen (5007 angstrons) the blue and
red color was added to reflect the object's true color. The ring is

| ocated 160,000 light-years fromEarth. Caption information provided by
the Goddard Space Flight Center (GSFC) O fice of Public Affairs.
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NASA Photo I D: S90-48729 File Nane: 10063633.j pg

Fil m Type: 4x5 Dat e Taken: 09/21/90

Title: HST image of Gravitational Lens (237 + 305 or "Einstein Cross”
Description:

Eur opean Space Agency (ESA) Faint Cbject Canmera (FOC) science inage was
taken fromthe Hubbl e Space Tel escope (HST) of Gavitational Lens &237 +
305 or "Einstein Cross". The gravitational |lens (237 + 305 or "Einstein
Cross" shows four inmages of a very distant quasar which has been

mul tiple-imaged by a relatively nearby gal axy acting as a gravitational

| ens. The angul ar separation between the upper and |ower images is 1.6
arc seconds. Photo was released from Goddard Space Flight Center (GSFC)
09- 12-90.
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NASA Photo I D: S90-50868 File Nanme: 10063632.| pg

Fil m Type: 4x5 Dat e Taken: 10/23/90
Title: HST image of Pluto - the "Double Pl anet”
Description:

Eur opean Space Agency (ESA) Faint Cbject Canera (FOC) inage was taken by

t he Hubbl e Space Tel escope (HST) of Pluto - the "Double Planet”. This FOC
imge, the first long duration HST exposure of a noving target, appears in
t he upper right hand franme and shows Pluto (bright object at the center of
the frane) and Charon (fainter object in the lower left). Charon's orbit
around Pluto is indicated in the diagramat the bottom and the best
ground- based i mage of Pluto and Charon taken fromthe Canada- France- Hawai i
tel escope in Hawaii appears in the upper left hand frame. |nage was

rel eased 10-04-90.

Subj ect terns:

CHARON

FAI NT OBJECTS

HUBBLE SPACE TELESCOPE

PLUTO ( PLANET)

SPACEBORNE ASTRONOW

DNASA Home Page DJSC Home Page DBack to Digital Imagery Collection Home Page

DSearch

For questions about Manned Spaceflight images, please contact:
JSC Office of Public Affairs

External Affairs Branch

Mail Code AP4

2101 NASA Road 1

Houston, TX 77058

Fax: (713) 483-2000



http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://www.jsc.nasa.gov/
http://www.jsc.nasa.gov/
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/search.htm
http://images.jsc.nasa.gov/iams/html/search.htm




NASA Photo I D S90- 53462 File Nane: 10063631.j pg

Fil m Type: 4x5 Dat e Taken: 11/27/90
Title: HST inmage of Saturn's "white spot”
Descri ption:

Saturn's "white spot" or cloud believed to be ammonia ice crystals recorded
by the Hubbl e Space Tel escope (HST) planetary canera in blue and infrared
light. HST data was conputer-processed inproving the inmage sharpness.
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NASA Photo I D S91-32389 File Nane: 10063635. ] pg

Fil m Type: 4x5 Dat e Taken: 03/29/91

Title: Conposite imge of the planet Mars taken by Hubbl e Space Tel escope (HST)
Descri pti on:

Conposite image of the planet Mars taken by Hubbl e Space Tel escope (HST)

Wde Field and Planetary Canera (WPC).
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NASA Photo ID: S92-52109 File Name: 10063634. ) pg

Fil m Type: 4x5 Dat e Taken: 12/30/92

Title: HST inmage of the Orion's Great Nebula "wi ndow curtain"” structure
Descri pti on:

Hubbl e Space Tel escope (HST) inage shows the thin sheets of gas at the edge
of the G eat Nebula in the constellation of Orion. These thin sheets of
gas di scovered by HST's wide field/planetary camera (WFPC) have been
conpared to rippled "w ndow curtains" and mark the boundaries between the
hot and diffuse inner regions of the G eat Nebula and cool er and denser

nei ghbori ng cl oud. The sheets of gas are seen in |light that has been
emtted by atonms of gaseous sulfur (shown as red). Also visible in the
image is the emtted |ight fromoxygen and hydrogen which appears in bl ue

and green. The light em ssions of the gases are stinulated by the intense
ultraviolet radiation given off froma nearby cluster of particularly hot
and | um nous young stars. The sulfur em ssions are comng froma region
where the light fromthe young stars is"boiling off" material fromthe
face of the dense cl oud.
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NASA Photo ID: STS031(S)002 File Name: 10063476. | pg

Fil m Type: 120mm Dat e Taken: 04/29/90

Title: STS-31 Discovery, Obiter Vehicle (OV) 103, official crew portrait
Descri pti on:

The five astronaut crewrenbers for the STS-31 nission have chosen a busy
ni ght sky scene as a background for their portrait. Waring m ssion
t-shirts are (left to right) Pilot Charles F. Bolden, M ssion Speciali st
(M5) Steven A. Hawl ey, Commander Loren J. Shriver, M Bruce M Candl ess I
and M5 Kathryn D. Sullivan. The Hubbl e Space Tel escope (HST) depicted in
the upper left of the background scene is scheduled to be deployed from

t he payl oad bay (PLB) of D scovery, Orbiter Vehicle (OV) 103, by the crew
Portrait made by NASA JSC contract phot ographer Jack Jacob.
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NASA Photo I D: STS031(S) 064 File Name: 10063555. | pg

Film Type: 70mm Dat e Taken: 04/29/90
Title: STS-31 Discovery, Obiter Vehicle (OV) 103, lifts off from KSC LC Pad 39B
Descri ption:

STS-31 Discovery, Obiter Vehicle (OV) 103, lifts off from Kennedy Space
Center (KSC) Launch Conplex (LC) Pad 39B at 8:33:51.0492 am (Eastern
Daylight Time (EDT)). Exhaust plunmes billow from Ov-103's two solid
rocket boosters (SRBs) and cover the |launch pad area. OV-103 atop the
external tank (ET) is not yet clear of the fixed service structure (FSS)
tower. The retracted rotating service structure (RSS) appears at the
left. In the foreground, the SRB and space shuttle main engi ne (SSVE)
firings are reflected in a nearby waterway. The dianond shock effect is
vi sible at the SSME nozzl es.
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NASA Photo I D: STS031(S)073 File Name: 10063556. | pg

Film Type: 70mm Dat e Taken: 04/29/90
Title: STS-31 Discovery, Obiter Vehicle (OV) 103, lifts off from KSC LC Pad 39B
Descri ption:

STS-31 Discovery, Orbiter Vehicle (OV) 103, nearly clear of the fixed
service structure (FSS) tower rises above Kennedy Space Center (KSC
Launch Complex (LC) Pad 39B after liftoff at 8:33:51.0492 am (Eastern
Daylight Time (EDT)). An exhaust cl oud produced by the solid rocket
boosters (SRBs) covers the |aunch pad below. The top of the retracted
rotating service structure (RSS) appears at the left. OV-103 atop the
external tank (ET) and flanked by the SRBs heads into Earth orbit with the
Hubbl e Space Tel escope (HST) aboard.
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NASA Photo I D: STS031(S)074 File Name: 10063561. | pg

Film Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 Discovery, OV-103, begins its roll maneuver after liftoff from KSC
Descri ption:

STS-31 Discovery, Orbiter Vehicle (OV) 103, begins its roll maneuver after
liftoff from Kennedy Space Center (KSC) Launch Conplex (LC) Pad 39B at
8:33:51.0492 am (Eastern Daylight Time (EDT)). This |low angle view of the
| aunch shows OV-103 atop the external tank (ET) and flanked by two solid
rocket boosters (SRBs) as it rises into the sky headed to Earth orbit. The
space shuttle main engines (SSMEs), orbital maneuvering system (OVS) pods,
and overhead wi ndows W and W8 are clearly visible.
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NASA Photo I D: STS031(S)075 File Nane: 10063560. | pg

Fil m Type: 70mm Dat e Taken: 04/29/90
Title: STS-31 Discovery, OV-103, rockets through lowlying clouds after KSC |iftoff
Descri ption:

STS-31 Discovery, Orbiter Vehicle (OV) 103, rides above the firey gl ow of
the solid rocket boosters (SRBs) and space shuttle main engi nes (SSMES)
and a long trail of exhaust as it heads toward Earth orbit. Kennedy Space
Center (KSC) Launch Complex (LC) Pad 39B is covered in an exhaust cloud
monents after the liftoff of OV-103 at 8:33:51.0492 am (Eastern Dayli ght
Time (EDT)). The exhaust plume pierces the lowlying clouds as OV-103 soars
into the clear skies above. A nearby waterway appears in the foreground.
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NASA Photo I D: STS031(S)076 File Name: 10063559.j pg

Film Type: 70mm Dat e Taken: 04/29/90
Title: STS-31 Discovery, OV-103, is hidden in lowlying clouds after KSC liftoff
Descri ption:

STS-31 Discovery, Orbiter Vehicle (OV) 103, is hidden in lowlying cloud
cover as it rises above Kennedy Space Center (KSC) Launch Conplex (LC) Pad
39B just after its liftoff at 8:33:51.0492 am (Eastern Daylight Tine
(EDT)). The glow of the solid rocket booster (SRB) and the space shuttle
mai n engine (SSME) firings appears just below the cloud cover and is
reflected in the nearby waterway (foreground). An exhaust plune trails
fromOV-103 and its SRBs and covers the | aunch pad area.

Subj ect terns:

CAPE KENNEDY LAUNCH COWPLEX
CLOUDS

DI SCOVERY ( ORBI TER)

EXHAUST CLOUDS

KENNEDY SPACE CENTER
LAUNCHI NG PADS

LI FTOFF ( LAUNCHI NG

STS-31

WATERVWAYS

DNASA Home Page DJSC Home Page DBack to Digital Imagery Collection Home Page DSearch

For questions about Manned Spaceflight images, please contact:
JSC Office of Public Affairs

External Affairs Branch

Mail Code AP4

2101 NASA Road 1

Houston, TX 77058

Fax: (713) 483-2000


http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://www.jsc.nasa.gov/
http://www.jsc.nasa.gov/
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/search.htm
http://images.jsc.nasa.gov/iams/html/search.htm




NASA Photo I D: STS031(S)077 Fil e Nanme: 10063558. | pg

Film Type: 70mm Dat e Taken: 04/29/90
Title: STS-31 Discovery, Orbiter Vehicle (OV) 103, heads skyward after KSC |iftoff
Descri ption:

In this distant view, STS-31 Discovery, Obiter Vehicle (OV) 103, is seen
as it heads skyward after liftoff from Kennedy Space Center (KSC) Launch
Conplex (LC) Pad 39B at 8:33:51.0492 am (Eastern Daylight Tinme (EDT)).
OV-103's silhouette atop the external tank (ET) appears above the gl ow of
the solid rocket booster (SRB) and space shuttle main engi ne (SSME)
firings. An exhaust plume trails behind and covers the | aunch pad area
bel ow the orbiter. A nearby waterway reflects the SRB/ SSME glow in the
foreground. At the far right and barely discernible is KSC LC Pad 39A and
t he Sound Supression Water Systemtower. Colunbia, OV-102, is on LC Pad
39A which is separated by a distance of 1.6 mles. This was the first
time since January 1986 that there was a shuttle on each pad.
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NASA Photo I D: STS031(S)129 File Name: 10063624.] pg

Film Type: 120mm Dat e Taken: 04/29/90

Title: STS-31 crew egresses Discovery, OV-103, via stairway after EAFB | andi ng
Descri pti on:

NASA' s Acting Associate Admi nistrator for Space Flight WIlliam B. Lenoir
greets the STS-31 crew as they egress Discovery, Obiter Vehicle (OV) 103,
via a nobile stairway. Stepping off the bottomstair onto Edwards Air
Force Base (EAFB) concrete runway 22 is Commander Loren J. Shriver. He is
followed by M ssion Specialist (M5) Steven A Hawl ey, MS Bruce MCandl ess
1, M5 Kathryn D. Sullivan, and Pilot Charles F. Bolden. G ound personnel
| ook on as the crewnenbers, wearing their launch and entry suits (LESs),
exit OV-103. \Weel stop occurred at 6:51:00 am (Pacific Daylight Tine
(PDT)).

Subj ect terns:

ASTRONAUTS

CALI FORNI A

CREWS

DI SCOVERY ( ORBI TER)

EDWARDS Al R FORCE BASE

LAUNCH AND ENTRY SU T

MANAGEMENT

PERSONNEL

RUNWAYS

SPACECRAFT LANDI NG

STAI RWAYS

STS-31

DNASA Home Page DJSC Home Page DBack to Digital Imagery Collection Home Page DSearch

For questions about Manned Spaceflight images, please contact:
JSC Office of Public Affairs

External Affairs Branch

Mail Code AP4

2101 NASA Road 1

Houston, TX 77058

Fax: (713) 483-2000


http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://www.jsc.nasa.gov/
http://www.jsc.nasa.gov/
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/search.htm
http://images.jsc.nasa.gov/iams/html/search.htm




NASA Photo I D: STS031(S) 130 File Name: 10063625. | pg

Film Type: 120mm Dat e Taken: 04/29/90
Title: STS-31 crew poses on EAFB concrete runway after egressing OV-103
Description:

STS-31 crewnenbers, wearing their launch and entry suits (LESs), pose for
an informal portrait on Edwards Air Force Base (EAFB) concrete runway 22
after egressing Discovery, Orbiter Vehicle (OV) 103. Left to right are
M ssion Specialist (M5) Steven A. Hawl ey, Pilot Charles F. Bolden, M

Kat hryn D. Sullivan, Conmander Loren J. Shriver, and M5 Bruce MCandl ess
1. A service vehicle and Ov-103's main | anding gear (MG are visible in
t he background. The highly successful five-day m ssion concluded at EAFB
with wheel stop at 6:51:00 am (Pacific Daylight Time (PDT)).
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NASA Photo I D: STS031(S)131 File Nane: 10063621.] pg
Fil m Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 Discovery, Obiter Vehicle (OV) 103, glides toward EAFB | andi ng

Descri pti on:

STS-31 Discovery, Obiter Vehicle (OV) 103, approaches Edwards Air Force
Base (EAFB), California landing facility. This view was captured nonments
before the |anding gear was depl oyed and shows OV-103's port side and its
underside of carefully placed heat shield tiles. OV-103 cane to a

conpl ete wheel stop at 6:51:00 am (Pacific Daylight Tine (PDT)) on
concrete runway 22.
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NASA Photo I D: STS031(S)135 File Nanme: 10063622.] pg

Film Type: 120mm Dat e Taken: 04/29/90

Title: STS-31 Discovery, Orbiter Vehicle (OV) 103, |ands on EAFB concrete runway 22
Descri ption:

The main | anding gear (MG of Discovery, Obiter Vehicle (OV) 103, rides
al ong concrete runway 22 at Edwards Air Force Base (EAFB), California,
bringing mssion STS-31 to an end. The nose | anding gear (NLG is
suspended above the runway prior to touchdown and wheel stop which
occurred at 6:51:00 am (Pacific Daylight Tine (PDT)). View shows OV-103's
starboard side and depl oyed rudder/speedbrake. EAFB facilities are seen in
t he di stance.
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NASA Photo I D STS031(S) 136 File Nane: 10063623.jpg

Fil m Type: 70mm Dat e Taken: 04/29/90
Title: STS-31 Discovery, Orbiter Vehicle (OV) 103, |ands on EAFB concrete runway 22
Descri ption:

STS-31 Discovery, Orbiter Vehicle (OV) 103, rolls along concrete runway 22
at Edwards Air Force Base (EAFB), California, after nose | anding gear
(NLG and main |landing gear (MG touchdown. This view | ooks down
OV-103's port side fromthe space shuttle main engines (SSMES) to the nose
section. The SSMEs are gimnmbaled to their descent position and the
rudder/ speedbrake is deployed on the vertical stabilizer. Weel stop
occurred at 6:51 am (Pacific Daylight Tine (PDT)). |In the distance EAFB
facilities are visible.
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NASA Photo I D: STS031-03-002 File Nanme: 10063592.j pg

Film Type: 35mm Dat e Taken: 04/29/90

Title: Hubble Space Tel escope (HST) high gain antenna (HGA) depl oynent during STS-
31

Descri ption:

Hel d i n appendage depl oy position, the Hubble Space Tel escope's (HST' s)

high gain antenna (HGA) has been released fromits stowed position al ong

the Support System Mddule (SSM forward shell. The STS-31 crew aboard

Di scovery, Obiter Vehicle (OV) oversees the automati c HGA depl oynent

prior to releasing HST. HST HGA is backdropped agai nst the bl ackness of

space.
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NASA Photo | D: STS031- 03- 009 File Name: 10063593. ] pg

Fil m Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 Hubbl e Space Tel escope (HST) (SAs & HGAs depl oyed) is grappled by RVB
Descri ption:

During STS-31, the Hubble Space Tel escope (HST), still in the grasp of

Di scovery's, Orbiter Vehicle (OV) 103's, renote mani pul ator system (RVB),
is backdropped over the Earth sonme 332 nautical niles below In this
scene, HST's starboard solar array (SA) wing and two high gain antennae
(H&RA) are fully extended. An aft flight deck wi ndow frames the scene.
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NASA Photo ID: STS031-03-014 File Name: 10063594. | pg

Fil m Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 Hubbl e Space Tel escope (HST) appendage depl oy aboard OV-103
Descri pti on:

Grappl ed by the renote nmani pul ator system (RVS) end effector of Discovery,
O biter Vehicle (OV) 103, the Hubbl e Space Tel escope (HST) is held in
appendage depl oy position. The starboard solar array (SA) wing and the two
hi gh gain antennae (HGA) are fully extended. An STS-31 crewnenber took
this view through aft flight deck window Wi. The HST is backdropped
against the Earth's |inb.
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NASA Photo I D: STS031-03-024 File Nane: 10063579.] pg

Film Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 M5 McCandl ess in LCVG renoves EMJ | ower torso on OV-103's mi ddeck
Descri pti on:

STS-31 M ssion Specialist (MS) Bruce McCandless |1, wearing liquid cooling

and ventilation garnent (LCVG, works his way out of the extravehicul ar
mobility unit (EMJ) |lower torso on the m ddeck of Discovery, Obiter
Vehicle (OV) 103. McCandless was in a standby node to perform
extravehicular activity (EVA) if needed to support Hubbl e Space Tel escope
(HST) depl oynent and post- depl oynent tasks. None was needed. Hi s hel net
and gloves freefloat in the background.
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NASA Photo ID: STS031-03-025 Fil e Nane: 10063578. ] pg

Film Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 M5 McCandl ess in LCVG renoves EMJ | ower torso on OV-103's mi ddeck
Descri pti on:

STS-31 M ssion Specialist (MS) Bruce McCandless |1, wearing liquid cooling

and ventilation garnent (LCVG, is assisted by the mcrogravity of space as
he renoves the extravehicular mobility unit (EMJ) lower torso. MCandl ess
was in a standby node to performextravehicular activity (EVA) if needed
to support Hubbl e Space Tel escope (HST) depl oynent and post-depl oynent
tasks. None was needed. H's EMJ helnet and gl oves freefloat in the
backgr ound.
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NASA Photo I D: STS031-03-027 File Name: 10063577.] pg

Fil m Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 Mssion Specialist (M5) Sullivan dons EMJ in OV-103's airlock
Descri pti on:

STS-31 M ssion Specialist (MS) Kathryn D. Sullivan, wearing extravehicul ar
mobility unit (EMJ) & communications carrier assenbly (CCA), attaches
service and cooling unbilical (SCU) to the EMJ connection on the display &
control nodule (DCM during contingency extravehicular activity (EVA)
preparations in the airlock of Discovery, Obiter Vehicle (Ov) 103. The
procedure was conpleted in case an EVA was required to support Hubble
Space Tel escope (HST) depl oynent.
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NASA Photo I D: STS031-03-030 File Nane: 10063576.] pg

Fil m Type: 35nm Dat e Taken: 04/29/90

Title: STS-31 M5 Sullivan wearing EMJ prepares for contingency EVA in OV-103
ai rl ock

Descri pti on:

STS-31 M ssion Specialist (M5) Kathryn D. Sullivan, wearing extravehicul ar

mobility unit (EMJ) and comunications carrier assenbly (CCA), prepares for

conti ngency extravehicular activity (EVA) in the event of problens with the

Hubbl e Space Tel escope (HST) depl oynent.
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NASA Photo I D: STS031-04-002 Fil e Nanme: 10063564. | pg

Film Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 M5 Sullivan, M5 McCandl ess, DSO 462 nedi cal device on OV-103 ni ddeck
Descri ption:

STS-31 Mssion Specialist (MS) Kathryn D. Sullivan applies a gel to a
transducer while Ms Bruce McCandl ess Il uses a central venous pressure
nout hpi ece on the m ddeck of Discovery, Obiter Vehicle (OV) 103. The
crewrenbers are conducting Detail ed Suppl ementary Objective (DSO 462,
Non- I nvasi ve Estimation of Central Venous Pressure. After preparing the
transducer, Sullivan will apply it to McCandl ess' juggler. DSO 462 will
nmeasure t he physiol ogi cal adaptation to the headward shift that occurs in
m crogravity. This non-invasive technique of determ ning central venous
pressure uses the nouthpiece with varying resistance and a probe that
utilizes Doppler flowretry.
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NASA Photo I D: STS031-04-027 File Nane: 10063580. ] pg

Fil m Type: 35mm Dat e Taken: 04/29/90

Title: Hubble Space Tel escope (HST) above OVv-103's PLB during STS-31 depl oynent
Descri pti on:

The Hubbl e Space Tel escope (HST) is rai sed above the payl oad bay (PLB) in
| ow hover position during STS-31 checkout and pre-depl oynent procedures
aboard Discovery, Obiter Vehicle (OV) 103. Stowed al ong the HST Support
System Module (SSM are the high gain antenna (HGA) (center) and the two
solar arrays (one either side). |In the background are the orbital
maneuvering system (OM5) pods and the Earth's surface.
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NASA Photo I D: STS031-05-002 Fil e Nanme: 10063566. j pg

Film Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 crew activity on the m ddeck of the Earth-orbiting D scovery, OV-103
Descri ption:

This high angle overall view taken with a "fish eye" |lens captures the
STS-31 crew activity on the mddeck of the Earth-orbiting D scovery,

O biter Vehicle (OV) 103. Mssion Specialist (M5) Kathryn D. Sullivan
works with the IMAX canera in the foreground, while M5 Steven A. Haw ey
consults a checklist in the corner at the aft |ockers next to the open
airlock. An ARRIFLEX notion picture canera records Student Experiment
(SE) 82-16, lon arc - studies of the effects of mcrogravity and a
magnetic field on an electric arc, attached to |ockers M28G and M-28H on
Sullivan's left. The stowed treadnmill on m ddeck floor and the starboard
wal | -nmounted sleep restraints are also seen in the view
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NASA Photo I D STS031-05-008 Fil e Nane: 10063563. ] pg

Fil m Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 Earth observation of western United States, Salton Sea, | nperi al
Val | ey

Descri ption:

STS-31 Earth observation taken aboard Di scovery, Orbiter Vehicle (OV) 103,

is of the western United States with the Salton Sea and I nperial Valley

area recognizable at the lower left. The viewis framed in a flight deck

wi ndow and was phot ographed using a fish-eye |ens.
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NASA Photo I D: STS031-06-008 File Nanme: 10063573.j pg

Film Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 Commander Shriver with HASSELBLAD canera on OV-103's aft flight deck
Descri ption:

STS-31 Commander Loren J. Shriver, hol di ng HASSELBLAD canera, | ooks away

from his Earth observation work on the aft flight deck of Discovery,

O biter Vehicle (OV) 103, to snile for a fellow crewrenber's snap shot.

Shriver is positioned bel ow overhead wi ndow W8 and in front of the onorbit
station and aft flight deck view ng wi ndow W.O.
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NASA Photo | D: STS031-06-010 File Name: 10063567. ] pg

Film Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 MS McCandl ess with LI NHOF canmera on OV-103's forward flight deck
Descri pti on:

STS-31 M ssion Specialist (M5) Bruce McCandless Il | ooks away fromthe
bracket - mount ed LI NHOF Aero Techni ka canmera on the forward flight deck of
Di scovery, Obiter Vehicle (OV) 103, to pose for this picture. MCandless
is positioned in the commanders station and is recording Earth
observations outside forward flight deck window W2. Hi s hair freefloats
away fromhis head in the mcrogravity environment and he sports a five
o' cl ock shadow.
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NASA Photo I D: STS031-06-035 File Nane: 10063570. ] pg

Fil m Type: 35mm Dat e Taken: 04/29/90
Title: STS-31 canmera & photographi ¢ equi prent di splayed on OV-103's aft flight deck
Descri ption:

This array of photographic equi pnment, displayed on the aft flight deck

payl oad station, represents just a part of the inmaging and recording
hardware which was carried aboard Discovery, Orbiter Vehicle (OV) 103, for
STS-31's five day nission. Lenses, filmnmagazi nes, cassettes, recorders,
camera chassis, a pair of binoculars, spot neter, tape recorder, and a
bracket-mounted light fixture are included anong the array.
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NASA Photo I D: STS031-07- 021 File Name: 10063565. | pg

Fil m Type: 35mm Dat e Taken: 04/29/90
Title: STS-31 M5 Sullivan conducts DSO 473 test on Pilot Bolden on OV-103's mni ddeck
Descri ption:

STS-31 M ssion Specialist (MS) Kathryn D. Sullivan conducts a Merieux skin
test on Pilot Charles F. Bolden as part of Detail ed Supplenentary Objective
(DSO 473, Del ayed-Type Hypersensitivity. |In Sullivan's left hand is a bar
filled with doses of a bacterial antigen to be adninistered to the
subject's skin. The two crewnenbers are in front of forward | ockers on the
nm ddeck of the Earth-orbiting Discovery, Orbiter Vehicle (Ov) 103.
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NASA Photo | D: STS031-08-010 File Name: 10063568. | pg

Film Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 MS McCandl ess and MS Sullivan set up PCG 11l on OV-103'"s m ddeck
Descri pti on:

STS-31 M ssion Specialist (M5) Bruce McCandless Il positions 35mm canera
on the Protein Crystal Gowth Il (PCGII1l1) as Ms Kathryn D. Sullivan
lights the PCG Il nodule frombelowwith a portable light fixture.
During the photographic docunentation of the devel oping crystals, PCGIII
is extended fromits mddeck | ocker MF14H.
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NASA Photo I D: STS031-08-035 File Nane: 10063571.]j pg

Fil m Type: 35mm Dat e Taken: 04/29/90
Title: STS-31 Ms Sullivan & Pilot Bolden nonitor SE 82-16 lon Arc on OV-103 ni ddeck
Descri ption:

STS-31 M ssion Specialist (MS) Kathryn D. Sullivan nonitors and advi ses
ground controllers of the activity inside the Student Experinment (SE)
82-16, lon arc - studies of the effects of microgravity and a nagnetic
field on an electric arc, nounted in front of the mi ddeck |ockers aboard
Di scovery, Obiter Vehicle (OV) 103. Pilot Charles F. Bol den uses a video
canera and an ARRIFLEX notion picture canera to record the activity inside
the special chanber. A sign in front of the experinent reads "SSIP 82-16
Geg's Experinent Happy Graduation from STS-31." SSIP stands for Shuttle
Student Invol venent Program Gregory S. Peterson who devel oped t he
experinment (Geg's Experinment) is a student at Utah State University and
nmoni tored the experinment's operation fromJSC s M ssion Control Center
(MCC) during the flight. Decals displayed in the background on the
orbiter galley represent the Hubble Space Tel escope (HST), the United
States (U.S.) Naval Reserve, Navy COceanographers, U. S. Navy, and

Uni versity of Kansas.
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NASA Photo | D: STS031-10-016 File Nane: 10063582.j pg

Fil m Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 pre-depl oynent checkout of the Hubbl e Space Tel escope (HST) on Ov-103
Descri ption:

Vi ew taken t hrough overhead wi ndow W aboard Di scovery, Obiter Vehicle

(OV) 103, shows the Hubble Space Tel escope (HST) grappled by the renote

mani pul ator system (RMS) and held in a 90 degree pitch position against the

bl ackness of space. The solar array (SA) panel (center) and the high gain

ant ennae (HGA) (on either side) are visible along the Support System Mdul e

(SSM forward shell prior to deploynent during STS-31.

Subj ect ternmns:

ANTENNAS

DI SCOVERY ( ORBI TER)

END EFFECTORS

HUBBLE SPACE TELESCOPE

PAYLOAD DEPLOYMENT & RETRI EVAL SYSTEM
REMOTE MANI PULATOR SYSTEM

SCLAR ARRAYS

STS-31

SUN

DNASA Home Page DJSC Home Page DBack to Digital Imagery Collection Home Page DSearch

For questions about Manned Spaceflight images, please contact:
JSC Office of Public Affairs

External Affairs Branch

Mail Code AP4

2101 NASA Road 1

Houston, TX 77058

Fax: (713) 483-2000


http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://www.jsc.nasa.gov/
http://www.jsc.nasa.gov/
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/search.htm
http://images.jsc.nasa.gov/iams/html/search.htm




NASA Photo I D: STS031-10-017 File Nane: 10063583.j pg

Fil m Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 pre-depl oynent checkout of the Hubbl e Space Tel escope (HST) on Ov-103
Descri ption:

The Hubbl e Space Tel escope (HST), grappled by Discovery's, Obiter Vehicle

(OV) 103's, renote mani pul ator system (RMS), is oriented in a 90 degree

pitch position during STS-31 pre-depl oynment checkout procedures. The

solar array (SA) panel (center) and high gain antennae (HGA) (on either

side) are stowed along the Support System Module (SSM forward shell prior

to deploynment. The sun highlights HST agai nst the bl ackness of space.
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NASA Photo | D: STS031-10- 018 File Name: 10063584. ] pg

Fil m Type: 35mm Dat e Taken: 04/29/90
Title: STS-31 pre-depl oynent checkout of the Hubbl e Space Tel escope (HST) on Ov-103
Descri ption:

During STS-31 checkout, the Hubbl e Space Tel escope (HST) is held in a
pre-depl oynment position by Discovery's, Obiter Vehicle (OV) 103's, renote
mani pul ator system (RM5). The view, taken fromthe crew cabin overhead
wi ndow W, shows the starboard solar array (SA) panel (center) and two
hi gh gain antennae (HGA) (on either side) stowed al ong side the Support
System Module (SSM forward shell. The sun highlights HST agai nst the
bl ackness of space.
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NASA Photo | D: STS031-10- 019 File Name: 10063585. ] pg

Fil m Type: 35mm Dat e Taken: 04/29/90
Title: Hubble Space Tel escope (HST) grappled by OV-103's RMS during STS-31 checkout
Descri ption:

The Hubbl e Space Tel escope (HST), grappled by Discovery's, Obiter Vehicle
(OV) 103's, renote mani pul ator system (RVB), is held in a pre-depl oynent
position. During STS-31 checkout procedures, the solar array (SA) panels
and the high gain antennae (HGA) will be deployed. The starboard SA
(center) and the two HGA are stowed al ong side the Support System Mdul e
(SSM forward shell. The sun highlights HST agai nst the bl ackness of
space.
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NASA Photo I D: STS031-10-023 File Nane: 10063586. ] pg

Fil m Type: 35mm Dat e Taken: 04/29/90

Title: Hubble Space Tel escope (HST) solar array (SA) panel deploynment during STS-31
Descri ption:

During STS-31 pre-depl oynent procedures the Hubbl e Space Tel escope (HST) is
hel d by the renote mani pul ator system (RMS) in appendage depl oy position
above Discovery's, Orbiter Vehicle (OV) 103's, payload bay (PLB). HST sol ar
array (SA) bistem cassette has been released fromits stowed position along
side the Support System Module (SSM forward shell. The secondary

depl oynent nmechanism (SDM handle is visible just above the SSM equi prent
section (on a diagonal |line fromthe RVS grapple position). The high gain
antennae (HG) renmin stowed al ong side the SSM forward shell. The
Earth's linb creates the backdrop for the scene.
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NASA Photo I D: STS031-10-027 Fil e Nanme: 10063574. ] pg

Film Type: 35mm Dat e Taken: 04/29/90
Title: STS-31 crew nmonitors Hubbl e Space Tel escope (HST) from Ov-103's flight deck
Descri ption:

A "fish eye" lens captured this overall view of the aft flight deck of

Di scovery, Orbiter Vehicle (OV) 103, while the STS-31 crewrenbers were

moni toring the Hubbl e Space Tel escope (HST) depl oynment checkout procedures.
From front to back are Commander Loren J. Shriver, M ssion Specialist (M)
Steven A. Hawl ey, and MS Bruce MCandless Il |ooking up at overhead w ndows
W and WB and the HST on the renpte nanipul ator system (RVS) outside them
The onorbit station control panels appear in front of the crewnrenbers and
the ongoing scene outside the crew cabin is mrrored in the closed circuit
tel evision (CCTV) screens on MCandl ess' right.
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NASA Photo I D: STS031-10-035 File Nane: 10063587.jpg

Film Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 Hubbl e Space Tel escope (HST) solar array panel deploy aboard Ov-103
Description:

Hel d in appendage depl oy position by Discovery's, Orbiter Vehicle (OV)
103's, renote mani pul ator system (RMS), the Hubbl e Space Tel escope's
(HST's) starboard solar array (SA) bistemcassette is released fromits
stowed position on the Support System Mddule (SSM forward shell. The
spreader bar & bistembegin to unfurl the SA wing. View was taken by an
STS-31 crewrenber through an overhead w ndow & i s backdropped agai nst the
surface of the Earth.
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NASA Photo I D: STS031-101-053 File Nane: 10063572.] pg

Fil m Type: 35mm Dat e Taken: 04/29/90
Title: STS-31 Ms Sullivan and Comrander Shriver work on the OV-103's flight deck
Descri ption:

This overall view of Discovery's, Orbiter Vehicle (OV) 103's, flight deck
shows STS-31 crewrenbers at work. It was taken with a "fish eye" |ens.

M ssion Specialist (M5) Kathryn D. Sullivan, holding a canera, is

posi tioned between the comanders and pilots stations above the center
consol e. Commander Loren J. Shriver |eans against the aft flight deck
onorbit station as he reviews a checklist. His foot is propped on the seat
back of the stowed m ssion specialist seat. Sunlight through forward

wi ndows Wb and Wb and overhead wi ndow W' hi ghli ghts the shadowy scene.
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NASA Photo ID: STS031-11-033 File Name: 10063575. | pg

Fil m Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 Ms Sullivan poses next to stowed EMJ in OV-103's airlock
Descri pti on:

STS-31 M ssion Specialist (M5) Kathryn D. Sullivan poses for a picture
before begi nning extravehicular nmobility unit (EMJ) donning procedures in
the airlock of Discovery, Obiter Vehicle (OV) 103. Sullivan will renove
the lower torso restraint and don EMJ which is supported on an airlock
adapter plate (AAP). Wen suited, Sullivan will be ready for contingency
extravehi cul ar activity (EVA) in the event that problens arise with the
Hubbl e Space Tel escope (HST) deploynent. Displayed on the front of the EMJ
are the STS-31 mission insignia and the JSC Wi ghtl ess Environment Training
Facility (WETF) insignia.

Subj ect terns:

Al R LOCKS

ASTRONAUTS

CREW PROCEDURES (| NFLI GHT)
CREWS

DI SCOVERY ( ORBI TER)

EXTRAVEH CULAR MOBI LITY UNI TS
HELVETS

ONBQARD ACTI VI TI ES

STS-31

DNASA Home Page DJSC Home Page DBack to Digital Imagery Collection Home Page DSearch

For questions about Manned Spaceflight images, please contact:
JSC Office of Public Affairs

External Affairs Branch

Mail Code AP4

2101 NASA Road 1

Houston, TX 77058

Fax: (713) 483-2000


http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://www.jsc.nasa.gov/
http://www.jsc.nasa.gov/
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/search.htm
http://images.jsc.nasa.gov/iams/html/search.htm




NASA Photo ID: STS031-12-031 File Name: 10063562. ) pg

Fil m Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 Discovery, OV-103, onboard (in-space) crew portrait

Descri pti on:

STS-31 crewrenbers, wearing mssion t-shirts, pose for their onboard crew
portrait on the m ddeck of Discovery, Obiter Vehicle (OV) 103. M ssion
Specialist (M5) Bruce McCandl ess |1l displays the m ssion insignia and M5
Steven A. Hawl ey holds a nodel of the Hubbl e Space Tel escope (HST). Left
to right are Pilot Charles F. Bolden (top left), Conmander Loren J.
Shriver, M5 Kathryn D. Sullivan, MCandl ess, and Hawl ey. The crewis in
front of the port side wall and the orbiter galley which is decorated with
a HST art concept and a sign reading "HST is open for business!".
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NASA Photo I D: STS031-151-008 File Name: 10063590. | pg

Film Type: 4x5 Dat e Taken: 04/29/90

Title: Hubble Space Tel escope Depl oy, Eastern Cuba, Haiti

Descri pti on:

A cl ose up deploy view of the Hubble Space Tel escope on the end of the
space shuttle renote nmani pul ator system (RVS) with Eastern Cuba, (20.0N,
74.0W seen on the left side of the tel escope and northern Haiti seen on
the right side of the telescope. The light colored blue feature in the
water north of Haiti is the shallow waters of the Caicos Bank.
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NASA Photo I D: STS031-151-010 File Name: 10063589. | pg

Film Type: 4x5 Dat e Taken: 04/29/90

Title: Hubble Space Tel escope Depl oy, Cuba, Bahamas and Gul f of Mexico
Descri pti on:

Hubbl e Space Tel escope Deploy with the entire island of Cuba, Bahamas and
@ul f of Mexico in the background (22.0N, 78.0W.
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NASA Photo ID: STS031-151-113 File Name: 10063606. j pg

Fil m Type: 4x5 Dat e Taken: 04/29/90

Title: Southern Appal achia, USA

Descri pti on:

In this oblique view of the Georgia and South Carolina coast, the southern
nost Appal achi ans (32. 0N, 83.0W dom nate the foreground. Contrails criss
cross over Atlanta, a major airline hub. The coastal plain which waps
around the southern Appal achians, is well delineated. Faintly visible
under the haze toward Earth's linb are the Great |akes (Lake M chi gan near
center), the folded belts of the central Appal achians and Long Island, New
Yor k.
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NASA Photo | D: STS031-151-164 File Nanme: 10063605. | pg

Fil m Type: 4x5 Dat e Taken: 04/29/90
Title: Nam b Desert, Nam bia, Africa
Descri ption:

One of the driest regions on Earth, the Nam b Desert, Nam bia, Africa
(23.0N, 15.0E) lies adjacent to the Atlantic coast but the upwelling
oceani c water causes a very stable rainless atnosphere. The few | ocal
inland rivers do not reach the sea but instead, appear as |ong

i ndent ati ons where they penetrate the dune fields and end as small dry
| akes. The vast dune fields are the result of sands deposited over
mllions of years by the streamfl ow.

Subj ect terns:

AFRI CA

DESERTS

EARTH OBSERVATI ONS ( FROM SPACE)

MOUNTAI NS

NAM BI A

SAND DUNES

STS- 31

DNASA Home Page DJSC Home Page DBack to Digital Imagery Collection Home Page

DSearch

For questions about Manned Spaceflight images, please contact:
JSC Office of Public Affairs

External Affairs Branch

Mail Code AP4

2101 NASA Road 1

Houston, TX 77058

Fax: (713) 483-2000



http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://hypatia.gsfc.nasa.gov/NASA_homepage.html
http://www.jsc.nasa.gov/
http://www.jsc.nasa.gov/
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/index.html
http://images.jsc.nasa.gov/iams/html/search.htm
http://images.jsc.nasa.gov/iams/html/search.htm




NASA Photo | D: STS031-152-000DL File Nanme: 10063607.| pg

Fil m Type: 4x5 Dat e Taken: 04/29/90
Title: Hammersl ey Range, northern Western Australia
Descri pti on:

The oval shaped basin of the sedinmentary rocks of the Hanmersl ey Range,
northern Western Australia (23.0S, 119.0E) dom nates the center of this
near nadir view. The Fortescue River is the remarkably straight, fault
controlled feature bordering the Hanmersley on the north. Sand dunes are
the maiin surface features in the northeast and southwest. Many dry

| akebeds can be seen to the east as |light grey col ored patches along the
wat er cour ses.
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NASA Photo ID: STS031-152- 000FN File Name: 10063608. | pg

Fil m Type: 4x5 Dat e Taken: 04/29/90
Title: Sahara Desert Sand Storm Mali, Africa
Descri pti on:

In this view of the southern Sahara Desert in Mali, Africa (16.5N, 3.0W,
unusual |y strong surface wi nds acconpani ed by an unstabl e at nosphere
produced a large area of blow ng sand over western Africa. Between 26 and

29 April, observers in the area noted a dense cloud of sand appeared from
out of central Mali and mgrated offshore of the African coast near
QUi nea. Satellite nmeasurenents of the extent of the stormwas 270, 000

square m | es.
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NASA Photo I D: STS031-152- 000HS File Nane: 10063600. | pg

Fil m Type: 4x5 Dat e Taken: 04/29/90

Title: Deforestation, Midagascar

Description:

Thi s high oblique view shows the majority of the island of Madagascar
(19.0S, 47.5E). This Texas sized island is now |largely deforested and is
suffering fromsevere soil erosion as well as a declining biologica
species diversity and productivity. At the turn of the century, the
island was alnost totally forested but now, forests cover only about 10
percent of the surface. Evidence of soil erosion can be seen in the

of fshore sedi nent pl unes.
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NASA Photo I D: STS031-29-029 File Nane: 10063569.] pg

Film Type: 35mm Dat e Taken: 04/29/90

Title: STS-31 closeup of crystals developing in Protein Crystal Gowth Il nodule
Description:

This cl oseup of crystals developing inside the Protein Crystal Gowth |11
experiment apparatus nodul e was taken aboard the Earth-orbiting Di scovery,
Orbiter Vehicle (OV) 103, during STS-31.
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NASA Photo I D: STS031-71-095 Fil e Nanme: 10063581.j pg

Film Type: 70mm Dat e Taken: 04/29/90

Title: STS-31 pre-deploy check of the Hubble Space Tel escope (HST) in OV-103's PLB
Descri ption:

The Hubbl e Space Tel escope (HST) is suspended above Discovery's, Obiter
Vehicle (OV) 103's, payl oad bay (PLB) some 332 nautical miles above Earth.
The Canadi an-built renote nmani pul ator system (RM5S) arm (out of frane),
controlled fromin-cabin by the STS-31 astronaut crewrenbers, held the huge
tel escope in | ow hover position during pre-depl oynent procedures, which

i ncl uded extension of the solar array (SA) panels and high gain ant ennae
(H&). In the foreground is the cl osed HST aperature door and the Support
System Modul e (SSM forward shell with stowed SA (left) and HGA (center)
visible. The orbital naneuvering system (OVS) pods appear behind the HST
with the entire scene backdropped agai nst the cl oud-covered surface of the
Eart h.
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NASA Photo ID: STS031-72-017 File Name: 10063599. | pg

Fil m Type: 70mm Dat e Taken: 04/29/90

Title: Lake Chad, Chad, Africa

Descri pti on:

Africa's Lake Chad where the borders of Chad, N ger, N geria and Caneroon
nmerge (13.0N, 14.0E) has been undergoi ng change for the past 25 to 30 years
when it was first noticed that the lake is drying up. Since then,
astronauts have been photographing it on a regular basis to record the
dimnishing |ake bed. This |ake was once the aproxi mate size of Lake Erie
but is now only about half that size and is still receeding.
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NASA Photo | D: STS031-76-016 File Nane: 10063588.j pg

Fil m Type: 70mm Dat e Taken: 04/29/90

Title: STS-31 Hubbl e Space Tel escope (HST) solar array (SA) depl oy aboard OV-103
Descri ption:

During STS-31, the Hubble Space Tel escope (HST) is held in appendage depl oy
position by Discovery's, Obiter Vehicle (OV) 103's, renote nani pul at or
system (RVS) above the payl oad bay (PLB) and crew conpartment cabin. Wile
in this position the solar array (SA) wi ng bistemcassette (HST center) is
depl oyed fromits stowed | ocation along side the Support System Mdul e
(SSM forward shell. A high gain antenna (HGA) remains stowed al ong the
SSM The Earth's surface and the Earth |inb creates a dramatic backdrop.
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NASA Photo I D: STS031-76-023 File Nanme: 10063591.j pg

Film Type: 70mm Dat e Taken: 04/29/90

Title: STS-31 Hubbl e Space Tel escope (HST) pre-depl oynment procedures aboard OV-103
Descri ption:

During STS-31, the Hubbl e Space Tel escope (HST) grappled by the renote
mani pul at or system (RVS) end effector is held in appendage depl oy position
above Di scovery, Obiter Vehicle (OV) 103. The solar array (SA) bistem
cassette has been released fromits latch fittings. The bistem spreader
bars begin to unfurl the SA wing. The secondary depl oynent nechani sm
(SDM handle is visible at the SA end. Stowed against either side of the
HST System Support Mdule (SSM forward shell are the high-gain antennae
(H&G). Puerto Rico and the Dom nican Republic are recogni zable at the
left of the frame.
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NASA Photo I D: STS031-76-026 File Nane: 10063595. ] pg

Film Type: 70mm Dat e Taken: 04/29/90

Title: STS-31 Hubbl e Space Tel escope (HST) (SA & HGA depl oyed) is grappled by RVS
Description:

Wth the starboard solar array (SA) wing and the two hi gh gain antennae

(H®) fully extended, the Hubbl e Space Tel escope (HST) is grappled by

Di scovery's, Obiter Vehicle (OV) 103's, renote nmani pul ator system ( RVB)

during STS-31 predepl oynent checkout operations. SA bistem cassette and
secondary depl oynent nmechanism (SDM detail is clearly visible. The scene

is backdropped against the Earth's linmb and cl oud-covered surface.
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NASA Photo ID: STS031-76-034 Fil e Nane: 10063596. | pg

Film Type: 70mm Dat e Taken: 04/29/90

Title: STS-31 Hubbl e Space Tel escope (HST) is grappled by Ov-103 RVS
Descri ption:

During STS-31, the Hubbl e Space Tel escope (HST), grappled by the renote
mani pul ator system (RM5) end effector, is held against the bl ackness of
space. The two solar array (SA) wings (large gold panels) are fully
extended wth bistem cassette and secondary depl oynent nechani sm ( SDM
handl e clearly visible. The two depl oyed hi gh gain antennae (HGA) nmasts
are parallel to the SA panels. RVMS end effector is positioned on the
starboard fixture during the predeploynent checkout operations above
Di scovery's, Orbiter Vehicle (OV) 103's, payload bay (PLB)
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NASA Photo I D: STS031- 76-039 File Name: 10063597. ] pg

Fil m Type: 70mm Dat e Taken: 04/29/90

Title: STS-31 Hubble Space Tel escope (HST) drifts away from OV-103's RVMS
Descri pti on:

Hubbl e Space Tel escope (HST), with its solar array (SA) w ngs and hi gh gain
antennae (HGA) fully extended,is released fromD scovery's, Orbiter Vehicle
(OV) 103's, renote mani pul ator system (RVS) end effector and is set free
into Earth orbit by the STS-31 crew. HST drifts away fromthe end
effector over the Andes Muntains.Parts of Bolivia, Peru, Chile, and
Argentina are visible. The view covers a huge area of the western half of
South Anmerica stretching from 14 degrees south latitude to 23 degrees,
about 1,000 kil oneters.
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NASA Photo I D: STS031-76- 040 Fil e Nanme: 10063598. | pg

Film Type: 70mm Dat e Taken: 04/29/90

Title: STS-31 Hubbl e Space Tel escope (HST) is rel eased by RVS over Andes Mount ai ns
Descri ption:

The Hubbl e Space Tel escope (HST), with solar array (SA) wi ngs and high gain
antennae (HGA) masts fully extended, is released by the renote nani pul ator
system (RV5) end effector. The STS-31 crew aboard Di scovery, Orbiter
Vehicle (OV) 103, set the HST into Earth orbit high above the Andes
Mountains. Parts of Bolivia, Peru, Chile, and Argentina are visible.
This picture covers a huge area of the western half of South Anerica
stretching from 14 degrees south latitude to 23 degrees, about 1,000

kil ormet ers.
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NASA Photo | D: STS031-76-074 File Name: 10063604. ] pg

Fil m Type: 70mm Dat e Taken: 04/29/90
Title: Desert Landscape, Mauritania, Africa
Descri ption:

The hyperarid western extrenity of the Sahara Desert of Mauritania (19. 0N,
15.0W. The foreground is dom nated by a series of dramatic, el ongated
linear dunes and the richat depression. Desert w nds regularly blow desert
sand towards the coast parallel with the dunes and nuch of it is actually
bl own out to sea. Dust storns often nove hundreds of mles out into the
Atlantic Ocean, sonetinmes even reaching South America and the Cari bbean.
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NASA Photo ID: STS031-77-078 File Name: 10063603. | pg

Fil m Type: 70mm Dat e Taken: 04/29/90
Title: Thunderstorm Texas Gulf Coast, USA
Descri pti on:

Thi s thunderstorm al ong the Texas Gulf Coast (29.0N, 95.0W, USA is seen as
the trailing edge of a large cloud nmass forned al ong the | eading edge of a
spring frontal system stretching northwest to southeast across the Texas
@Qul f Coast. This system brought extensive severe weather and flooding to
parts of Texas and surrounding states. Middy water discharging from
coastal streans can be seen in the shallow Gulf of Mexico as far south as
Lavaca Bay.
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NASA Photo I|D: STS031-77- 087 File Name: 10063601. ] pg

Fil m Type: 70mm Dat e Taken: 04/29/90
Title: Thunderstorm Florida, Bahamas and Cuba
Descri ption:

Thi s decaying thunderstorm seen as the trailing edge of a cloud nass over
the Gulf of Mexico and approaching Florida, Bahamas and Cuba (24.0N, 81.0W
has |l ost nuch of its force but still dropped a considerabl e amunt of
rainfall over nost of Cuba and Florida. The storm remmants of the sane
front described in scene STS031-77-078, is seen as a thin front stretching
northwest to southeast over the Gulf of Mexico just west of Florida.
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NASA Photo |ID: STS031-78-000C File Nanme: 10063602.| pg

Film Type: 70mm Dat e Taken: 04/29/90
Title: Sunglint and Florida Peninsula, USA
Description:

The GQul f coast and the Florida peninsula (30.0N, 81.5W seen in sunglint.
The | akes of central Florida are highlighted in reflected light in this
scene. The view extends up along the Georgia and South Carolina Coast and
cl ouds cast shadows in the sunglint. The sunglint off the east coast also
hi ghlights shears in the Atlantic related to the Gulf Stream To the

sout h, Andros |Island and the Grand Bahanma Bank are visible.
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NASA Photo ID: STS031-78-017 File Name: 10063616. | pg

Fil m Type: 70mm Dat e Taken: 04/29/90
Title: West Coast, United States and Mexico
Descri pti on:

Thi s view shows the west coast of the United States and Mexico (32. 5N,
118.0W and gives an indication of the range of view fromorbital altitude.
The vi sual range of this particular scene is from Skammon's Lagoon on Baj a
to the northern tip of California's Central Valley and Sierra Nevada, a
range of over 15 degrees of latitude. Coastal fog drapes over southern
California and northern Baja California. Wite Sands, New Mexico is at
far right center.
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NASA Photo I D: STS031-79-015 File Nanme: 10063614.| pg

Film Type: 70mm Dat e Taken: 04/29/90
Title: Eastern Egypt, Red Sea and Saudi Arabia
Description:

Eastern Egypt, the Red Sea and Saudi Arabia can all be seen in this single
view of the Near East (26.5N, 36.5E). Not since The Gemini Xl photo taken
in 1966, have NASA astronauts been able to capture such a scope of the
Earth's surface as this mssion provided fromits 330 nautical mle orbit.
Easily seen fromthis vantage point is eastern Egypt, the Nile R ver, Lake
Nassar, the Red Sea and al nost half of Saudi Arabia.
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NASA Photo ID: STS031-79-063 File Name: 10063617.] pg

Fil m Type: 70mm Dat e Taken: 04/29/90
Title: Indian Ccean, Ml dive Islands, India, and Sri Lanka
Descri pti on:

This scene shows a fantastic view of the Indian Ccean with oblique views of
the southern portion of India, Palk Strait and Sri Lanka (1.5N, 77.5E).
The bottom portion of the photo shows the conplete chain of the Mldive
I sl ands. This is a rare detailed view of the atolls that formthe

Mal di ves. The dusty atnosphere over India is clearly visible as it
extends towards the Bay of Bengal but the atnosphere over the Ml dives
appears to be clear at this tine.
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NASA Photo I D: STS031-80-088 File Name: 10063611. ) pg

Fil m Type: 70mm Dat e Taken: 04/29/90

Title: Island of Luzon, Philippines

Descri pti on:

In this north to south view of the Island of Luzon, Philippines (13.0N,
120.0E), the promnent Cordillera Central nountain range where gold, copper
and silver are mned. The several large rivers that drain this region
normal ly carry a heavy silt load to the sea but the absence of sedi nment
plumes in this viewis evidence of hot dry weather and | ack of recent
rains. Manila, the capital city is just visible at the south end of the
I sl and.
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NASA Photo ID: STS031-81- 000AT File Name: 10063612. ) pg

Fil m Type: 70mm Dat e Taken: 04/29/90
Title: Thunderstorm Texas Gulf Coast, USA
Descri pti on:

Thi s thunderstorm al ong the Texas Gulf Coast (29.0N, 95.0W, USA is seen as
the trailing edge of a large cloud nmass forned al ong the | eading edge of a
spring frontal system stretching northwest to southeast across the Texas
@Qul f Coast. This system brought extensive severe weather and flooding to
parts of Texas and surrounding states. Middy water discharging from
coastal streans can be seen in the shallow Gulf of Mexico as far south as
Lavaca Bay.
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NASA Photo | D: STS031-83- 090 File Name: 10063613. ] pg

Fil m Type: 70mm Dat e Taken: 04/29/90
Title: STS-31 Earth observati on of the Andes Munt ai ns
Descri ption:

STS-31 Earth observation taken aboard Di scovery, Obiter Vehicle (OV) 103,
during late afternoon shows the Andes Muntains and features sun gl are,
heavy «cloud illunmination, and a sunglint against the Pacific Ocean.
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NASA Photo I D: STS031-86-010 File Nane: 10063609. | pg

Film Type: 70mm Dat e Taken: 04/29/90

Title: Egypt and Sudan, Africa

Description:

Fromtheir orbital altitude of 332 nautical mles, the Space Shuttle

DI SCOVERY' s crew coul d easily recognize |land features nore than a thousand
kil ometers distant fromits ground track. 1In this view of Egypt and
northern Sudan (21.0N, 30.0E), ground features such as the Nile River,
Lake Nassar and the Nile Delta as well as the coast of the Mediterranean
Sea can be easily seen near theEarth's |inb.
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NASA Photo ID: STS031-91-080 File Name: 10063610. | pg

Fil m Type: 70mm Dat e Taken: 04/29/90

Title: Chiapas Forest, Mexico and Guatemal a border

Descri pti on:

This color infrared view of the Chiapas Forest, Mexico and Guatenal a border
(17.0N, 92.0W illustrates the usefulness of this type of filmin

determ ning vegetated vs non vegetated areas. As can be seen, nost of
this part of Guatermala remains in closed canopy woodl and (dark red), while
nost of the Mexican land to the north has been cleared for pasture and
farm and (pi nk). The pale green areas north of the river are bare soil or
fallow fields.
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NASA Photo I D: STS031-92-045 File Nane: 10063615. | pg

Fil m Type: 70mm Dat e Taken: 04/29/90
Title: Agriculture, Rio Sao Francisco, Brazil
Descri ption:

This infrared scene of agriculture and ranching enterprises along the

m ddle portion of the Rio Sao Francisco basin of Brazil (13.0S, 43.5 W
shows the wusefulness of infrared filmin determ ning types of vegetation.
This region of Brazil has been under study for agriculture and ranching
enterprises for several years. However, unpredictable rainfall and
frequent severe droughts have limted the success of these enterprises.
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