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A special silica-based insulation in the form of tiles and blankets serves as the primary heat shield for the
orbiter. This material sheds heat so readily that one side can be held in bare hands while the opposite side is
red-hot. These lightweight tiles are made to survive temperatures of up to 2,500 degrees Fahrenheit (1,260
degrees Celsius). Previous crewed spacecraft used heat shields that ablated – flaked away in small pieces to
carry off heat from the surface – during the fiery entry into Earth’s atmosphere. In 1996 a fourth tile material
was introduced, using small quantities of alumina fiber.  Fibrous Insulation Blankets, made of silica felt sand-
wiched between silica fabric and S-Glass fabric, also replaced a majority of the white tiles on the upper
surface.  Currently, each orbiter has about 24,300 tiles and 2,300 flexible insulation blankets.

Orbiter Insulation

Just after sundown, Space Shuttle Endeavour ap-
proaches touchdown on KSC's Shuttle Landing Facility
Runway 33 to complete the STS-99 mission, launching
the Shuttle Radar Topography spacecraft.

Astronaut James F. Reilly, STS-104  mission spe-
cialist, looks over supplies in the Quest Airlock
aboard the International Space Station (ISS). Reilly
was one of two assigned spacewalkers on the STS-
104 mission. The third extravehicular activity uti-
lized the new airlock, marking its first usage.
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Improved Space Suit and Unique Rescue System for Spacewalkers
An improved space suit and an independent rescue unit were developed for the Shuttle by the Johnson

Space Center in Houston.  Johnson is responsible for mission planning and provides ground control and
support during each flight. The space suit has been used when a crew member is working outside the pres-
surized crew cabin, Spacelab or SPACEHAB modules.

Unlike earlier suits, each of which was tailored to an astronaut’s specific measurements, the Shuttle-era
space suits come in small, medium and large sizes, and can be adjusted to fit both men and women. A suit
comes in two parts — upper torso and pants — and each part is pressure-sealed, unlike previous suits that
were zipper-sealed at the waist. The material used for the elbow, knee and other joints is a fabric that allows
easier movement, and costs and weighs less than the neoprene rubber joints of earlier units. Each suit has
an integral Primary Life Support System, rather than the previously required set of connected tanks carried
on astronauts' backs.

A Simplified Aid For Extravehicular Activity Rescue (SAFER) was developed by Johnson for emergency
situations. A scaled-down version of the Manned Maneuvering Unit (MMU) flown aboard Shuttle missions in
1984, the SAFER is designed for self-rescue use by a spacewalker in the event the Shuttle is unable or
unavailable to retrieve a detached, drifting crew member. Examples of such times may include a mission
where the Shuttle is docked to the International Space Station. The SAFER was first flown on STS-64 in
September 1994. IS-2005-06-021-KSC          John F. Kennedy Space Center
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Space Shuttle Endeavour blazes into the night sky on
mission STS-113 Nov. 23, 2002, at 7:49 p.m. EST.
The launch was the 19th for Endeavour and the 112th
flight in the Shuttle program. The mission was the 16th
assembly flight to the International Space Station,
carrying the P1 integrated truss for the Station.

Suspended from an overhead crane, the orbiter Atlantis is
lowered toward the Solid Rocket Booster and External Tank
below, on top of the Mobile Launcher Platform, for mating
before rollout to the launch pad for mission STS-112.

STS-112 Mission Specialist David A. Wolf is anchored to
a foot restraint on the Canadarm2 as he carries the Star-
board One (S1) outboard nadir external camera to the
S1 Truss on the International Space Station.
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