TS-135 (ISS assembly flight

ULF7) was the 135th and final
mission of the American Space
Shuttle program. It used the or-
biter Atlantis and hardware origi-
nally processed for the STS-335
contingency mission, which was
not flown. STS-135 launched on 8
July 2011, and landed on 21 July
2011, following a one-day mis-
sion extension. The four-person
crew was the smallest of any
shuttle mission since STS-6 in
April 1983.

The mission's primary cargo
was the Multi-Purpose Logistics
Module (MPLM) Raffaello and a
Lightweight Multi-Purpose Car-
rier (LMC), which were delivered
to the International Space Station
(ISS). The flight of Raffaello
marked the only time that At-
lantis carried an MPLM. Although
the mission was authorized, it ini-
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In July 2011 the Space Shuttle Atlantis went on its 135th and final mission
into space, transporting hardware to the International Space Station.
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tially had no appropriation in the
NASA budget, raising questions
about whether the mission
would fly.

On 20 January 2011, program
managers changed STS-335 to
STS-135 on the flight manifest.
This allowed for training and
other mission specific prepara-
tions.

On 13 February 2011, pro-
gram managers told their work-

The Shuttle Program

NASA's Space Shuttle Program, officially called the Space Transportation
System (STS), was the United States government's manned launch vehicle
program from 1981 to 2011, with the program officially beginning in 1972.
The winged Space Shuttle orbiter was launched vertically, usually carrying
four to seven astronauts (although two and eight have been carried) and
up to 50,000 Ib (22,700 kg) of payload into low Earth orbit (LEO).

When its mission was complete, the Shuttle could independently move
itself out of orbit using its Orbital Maneuvering System (it oriented itself
heads down and tail first, firing its OMS engines, thus slowing it down) and
re-enter the Earth's atmosphere. During descent and landing the orbiter
acted as a re-entry vehicle and a glider, using its RCS system and flight
control surfaces to maintain altitude until it made an unpowered landing
at either Kennedy Space Center or Edwards Air Force Base.

/,

19



-

force that STS-135 would fly re-
gardless of the funding situation
via a continuing resolution. Until
this point, there had been no of-
ficial references to the STS-135
mission in NASA official docu-
mentation for the general public.

During an address at the Mar-
shall Space Flight Center on 16
November 2010, NASA adminis-
trator Charles Bolden said that
the agency needed to fly STS-135
to the station in 2011, due to
possible delays in the develop-
ment of commercial rockets and
spacecraft designed to transport
cargo to the ISS. "We are hoping
to fly a third shuttle mission (in
addition to STS-133 and STS-134)
in June 2011, what everybody
calls the launch-on-need mis-
sion... and that's really needed to
[buy down] the risk for the devel-
opment time for commercial
cargo," Bolden said.

The mission was included in
NASA's 2011 authorization, which
was signed into law on 11 Octo-
ber 2010, but funding remained
dependent on a subsequent ap-
propriation bill. United Space Al-
liance signed a contract exten-
sion for the mission, along with
STS-134; the contract contained
six one-month options with NASA
in order to support continuing
operations.

The U.S. federal budget ap-
proved in April 2011 called for
$5.5 billion for NASA's space op-
erations division, including the
shuttle and space station pro-
grams. According to NASA, the
budget running through 30 Sep-

Mission Facts

Crew

Rex Walheim
12 days

18 hours

28 minutes
50 seconds

Distance travelled 8,505,161 km

Mission duration

7 A tember 2011 ended all concerns

about funding the STS-135 mis-
sion.
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Crew

NASA announced the STS-335/
135 crew on 14 September 2010.
Only four astronauts were as-
signed to this mission, versus the
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Christopher Ferguson
Douglas Hurley
Sandra Magnus
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normal six or seven, because
there were no other shuttles
available for a rescue following
the retirement of Discovery and
Endeavour.

If the shuttle was seriously
damaged in orbit, the crew would
have moved into the Interna-
tional Space Station and returned
in Russian Soyuz capsules, one at
a time, over the course of a year.
All STS-135 crew members were
custom-fitted for a Russian Sokol
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e http://en.wikipedia.org/wiki/STS-135

space suit and molded Soyuz
seat liner for this possibility.

The reduced crew size also al-
lowed the mission to maximize
the payload carried to the ISS. It
was the only time that a Shuttle
crew of four flew to the ISS. The
last shuttle mission to fly with
just four crew members occurred
28 years earlier: STS-6 on 4 April
1983 aboard Space Shuttle Chal-
lenger.

Mission Milestones

The mission marked:

¢ 166th NASA manned space
flight

¢ 135th shuttle mission since
STS-1

¢ 33rd flight of Atlantis

* 3rd shuttle flight in 2011

¢ 37th shuttle mission to the ISS

110th post-Challenger disas-

ter shuttle mission

22nd post-Columbia disaster

shuttle mission

100th day launch

133rd landing overall, 78th at

KSC, 26th night landing, and

20th night landing at KSC
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e http://en.wikipedia.org/wiki/Space_Shuttle_program

Pictures:
e Pages 1-2 by NASA Goddard Photo and Video on Flickr. Some rights re-
served.

e Pages 3-4 by Undertow851 on Flickr. Some rights reserved.
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