
Earth’s horizon provides a dramatic backdrop for the 
International Space Station. Crew aboard the space shuttle 
Atlantis snapped this shot after undocking from the station 
for STS-117, the 21st shuttle journey to the space station.
Courtesy of STS-117 Crew/NASA
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“

John Gillespie Magee Jr., High Flight
”

Oh, I have slipped the surly bonds of Earth 
And danced the skies on laughter-silvered wings; 
Sunward I’ve climbed, and joined the tumbling mirth 
Of sun-split clouds—and done a hundred things 
You have not dreamed of—wheeled and soared 
 and swung 
High in the sunlit silence.… 
And, while with silent lifting mind I’ve trod 
The high untrespassed sanctity of space, 
Put out my hand, and touched the face of God.
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On 4 December 1998 NASA and its partners 
began building a dream. That was the day 
space shuttle Endeavour lifted off on a 12-day 

mission to deliver NASA’s Unity module to orbit. 

Up in space, Endeavour and its crew would meet up with 
the Russians, whose Zarya control module was already 
on orbit. Just getting Zarya aloft was an accomplishment. 
But Zarya plus Unity added up to a truly international 
space station—even though only in its fi rst stages.

Astronaut Robert Cabana was Endeavour ’s commander. 
He remembers that trip vividly. He recalls how he and 
Russian cosmonaut Sergei Krikalev prepared to be the fi rst 
to enter the newly joined modules.

As he said afterward, “We fi nally got all the hatches open 
and we’re up to the main hatch going into Node 1 [Unity]. 
We open the hatch and Sergei Krikalev was with me. 
I just waved my hand toward the hatch and the two of us 
entered together.” International cooperation was the whole 
point of the space station, he said. And the two men’s 
action symbolized that. “You know, there wasn’t a fi rst 
person in. It was, we went in together.”

Cabana, now Kennedy Space Center director, found it 
remarkable that people from so many different countries 
could all work together on the International Space Station. 
They produced components at separate locations around 
the globe to be bolted together more than 200 miles above 
Earth’s surface.

“You take all those different cultures, people, and hardware 
built around the world and it comes together for the fi rst 
time on orbit and it works fl awlessly—that’s phenomenal,” 
he said.

• the Salyut space station  
• the Skylab space station
• the Mir space station
• the International 

Space Station

Why was it important 
for both astronaut and 
cosmonaut to enter the 
International Space Station 
at the same time? What 
does that mean to you?
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•  stellar spectrum
•  orbital decay
•  attitude
•  deorbit

The Salyut Space Station 
In 1903 a Russian schoolteacher named Konstantin Tsiolkovsky 
wrote a book called Beyond Planet Earth. It was a work of fi ction, 
but the author based it on sound science. It described space 
stations in orbit around the Earth, where humans would learn 
to live in space. Tsiolkovsky believed space stations would lead 
to explorations of the Moon, Mars, and even the asteroids. 
He wrote his science fi ction for another three decades, inspiring 
generations of Russian space scientists.

As Americans pursued manned missions to the Moon, the Soviet Union 
(as it was then) built several space stations. Later space stations, including 
the International Space Station, which you’ll read more about in this lesson, 
built on the foundation of these early efforts.

Salyut 1, the First Space Station Put Into Orbit 

The fi rst-generation Soviet space stations had one docking port. The Russians 
launched these space stations “unmanned”; crews followed later. They could 
not resupply or refuel the space stations, however, because crews used the single 
docking port to visit and enter. This left no port for a resupply vessel. 
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Salyut (which means “salute” in Russian) was the name for this fi rst series 
of space stations. The Soviets were actually running two space-station programs 
at the same time. There was a civilian one, and a military one known internally 
as Almaz (“diamond”). To confuse Westerners, however, the Soviets referred 
to both types of stations as Salyut.

The fi rst Salyut stations included some notable failures. On 19 April 1971 
the Soviets launched Salyut 1 (which actually was a civilian space station) atop 
a Proton rocket. It was the fi rst space station in history. It reached orbit unmanned. 
But the crew of Soyuz 10, the fi rst spacecraft sent to the station, was unable 
to enter because of a problem with the docking mechanism. The second crew 
to attempt entry, that of Soyuz 11, succeeded. The crew members lived aboard 
the station for three weeks. But on their return, an air leak developed in their 
spacecraft. It proved fatal. Tragically, all three cosmonauts aboard died.

Three more space station failures followed. The stations either couldn’t reach 
orbit or broke up in orbit before crews could get to them.

But then, during the years 1974–77, came a string of successes, two military 
space stations and a civilian one. They supported fi ve crews among them. 

Salyut ’s Main Purpose 

When the Soviets launched Salyut 1, they said the mission’s purpose was to test 
the space station’s systems and to conduct scientifi c research and experiments. 
But in another sense, the Salyut 1’s principal mission was to study the effect on 
the human body of long trips into space. 

The Experiments and Research Conducted From Salyut 

Another important mission was astronomical observation. Salyut 1 was to take 
photographs of Earth from Space. Salyut 1 also carried a telescope for studying 
stellar spectra. A stellar spectrum is the characteristic pattern of light that a star emits. 
A star’s spectrum is like its “fi ngerprint,” and studying it helps scientists understand 
what materials it’s made of.

Salyut 1 included a greenhouse as well 
to analyze plant growth, and a camera 
and fi lm plates to study cosmic rays. 
The cosmonauts had also planned to study 
gamma rays from the Sun. But their special 
telescope proved unusable. The cosmonauts 
performed engineering tests during their 
stay at the space station, too. These tests 
helped develop the next generation 
of space stations. 
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The Skylab Space Station 
When America entered the space station era a couple years after the Soviet Union, 
it named its fi rst attempt Skylab. Mechanical troubles beset Skylab in the beginning. 
And its end came in a little different fashion from what NASA planners originally 
had in mind for it. But in between, it was a successful space station. 

The First US Space Station 

NASA launched Skylab into orbit around the Earth with a Saturn V rocket on 
14 May 1973. The space station was unmanned.

It was not a picture-perfect launch. The pressures of the launch tore off a shield 
meant to protect against tiny meteoroids and to shade Skylab from the Sun. The 
takeoff also ripped off one of the space station’s main solar panels. These were 
to generate electric power for Skylab. And it got worse: Debris from the damaged 
meteoroid shield pinned the remaining solar panel to the station’s side. In this 
position, it couldn’t capture solar energy. So Skylab was left seriously short of 
the power it needed.
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As NASA offi cials scrambled 
to devise a way to save Skylab, 
ground controllers maneuvered 
it into a “Goldilocks” position 
(“just right”) that let it collect just 
enough solar energy to function 
but not so much that it could 
overheat. This was an acceptable 
“holding” position until a crew 
of astronauts could get there 
to make repairs. Among the 
concerns NASA faced: If the Sun 
melted Skylab’s plastic insulation, 
the gases this would release 
would render it uninhabitable. 

Skylab’s fi rst crew—Pete Conrad, 
Paul Weitz, and Joe Kerwin—
launched on 25 May 1973. Like 
later Skylab crews, they traveled to 
and from the space station aboard 
Apollo spacecraft. They went to 
work at once, making repairs that 
provided some protection against 
the Sun while also allowing Skylab 
to generate solar electricity. They 
spent 28 days in orbit. 

The second crew—Alan Bean, Jack Lousma, and Owen Garriott—made additional 
repairs to Skylab during their 59-day stint in orbit. This crew faced other major 
technical problems: a thruster leak that made it harder than expected to rendezvous 
with the space station, and then, once the crew were on board, a second thruster 
leak. The situation was serious enough that NASA began drawing up plans 
for a rescue mission. (This would come up as the Columbia disaster was under 
investigation years later. Some critics suggested that NASA should have attempted 
a rescue of the Columbia crew once the foam-strike damage had come to light.)

In the end, though, Bean, Lousma, and Garriott completed their mission as 
planned. Skylab’s fi nal crew, Jerry Carr, Bill Pogue, and Edward Gibson, set another 
record for long-duration spacefl ight. When they returned to Earth on 8 February 
1974, they had been gone 84 days. No American would beat that record for more 
than 20 years.
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In one famous prank that astronauts 
played on Mission Control, they shocked 
the ground crew by (apparently) having 
Owen Garriott’s wife, Helen, call down 
from the station. The crew in Houston sat 
stunned and confused until the Skylab 
crew burst into laughter and explained the 
joke. Garriott had recorded his wife’s voice 
before liftoff, and enlisted the help of his 
voice link on the ground, Robert Crippen, 
to play along.

Skylab’s Two Main Purposes 

Like the Soviet space stations, Skylab was meant to prove that humans could live 
and work in space in reasonable comfort over extended periods. Skylab also had 
a mission to expand solar astronomy beyond the observations that could be made 
from Earth. Despite the mechanical troubles at the start, NASA deemed Skylab 
a success in all respects.

The Scientifi c and Technical Experiments Conducted From Skylab 

You may not think of something as simple as brushing your teeth as a scientifi c 
experiment. But in fact, aboard Skylab, all kinds of everyday activities were part of 
the scientifi c research program. NASA launched Skylab to help study the feasibility 
of long-duration space missions. And though they were free-falling in Earth orbit, 
and moving at 16,000 miles (25,600 km) per hour, astronauts aboard Skylab said 
everyday life there was really pretty normal.

Their day would begin at 6 a.m. (This was 6 a.m. Houston time; they didn’t call 
Houston “Mission Control” for nothing.) Astronauts would check their Teletype 
machine to see what their orders for the day were. (Teletypes are devices similar 
to typewriters, except that someone from far away can send an electronic message 
to the Teletype where it prints out on paper 
as if someone were sitting right at the machine.) 
They would then use the restroom, weigh 
themselves, and eat breakfast.

The astronauts would rotate their daily science 
assignments every day. They took turns at solar 
observation and at serving as the “guinea pig”—
the test subject—for various medical evaluations.

Free time was between 8 p.m. and 10 p.m. One 
of the astronauts’ favorite activities was simply 
looking out the window. They also devised 
scientifi c experiments of their own—watching 
blobs of water react to microgravity, for instance. 

Some fun and games aside, Skylab was about serious science. It was the greatest 
solar observatory of its time, a lab for the study of microgravity, a medical lab, and 
an observatory for studying Earth. Most important, though, it was a home away 
from home for its astronauts—a fi rst step on that long journey to other worlds.

In practical terms, Skylab led to new technologies. NASA had special showers, 
toilets, sleeping bags, exercise equipment, and kitchen facilities designed for the 
low-gravity environment of Earth orbit.
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NASA originally planned that Skylab would stay in orbit 
for another eight to 10 years and even receive a visit from 
the space shuttle, then in development. But high solar 
activity at the time foiled that plan. Such activity tends to 
increase the atmospheric drag on satellites such as Skylab. 
That, in turn, leads to orbital decay—a gradual reduction 
in the height of a satellite’s orbit. Two years before the fi rst 
space shuttle fl ight could arrive and boost Skylab into 
a higher orbit, the empty spacecraft reentered Earth’s 
atmosphere and broke apart on 11 July 1979. It scattered 
debris across a sparsely populated section of Western 
Australia and the Indian Ocean. 

Showering on Skylab

NASA engineers built a compact shower assembly for use on Skylab. The shower 
remained stored on the fl oor when not in use. To take a shower, an astronaut 
would step inside a ring on the fl oor and raise a fi reproof beta cloth curtain 
strung on a hoop. Then he would attach it to the ceiling. A fl exible hose with 
a push-button shower nozzle could spray three quarts (2.8 liters) of water 
from the personal hygiene tank during each shower. The astronaut would then 
vacuum used water from the shower enclosure into a disposable bag and 
deposit it in the waste tank. 

SShShowe

NASAA
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Local offi cials in the Shire of 
Esperance, in Western Australia, 
fi ned NASA $400 for littering after 
Skylab deposited debris across 
their community, among other 
places, as it fell to Earth. On the 
30th anniversary of Skylab’s return, 
a radio host in California raised 
money to pay the fi ne for NASA.
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The Mir Space Station 
After America’s Skylab, the Soviet Union took the next notable step in space station 
technology. The Mir was Soviet Russia’s third-generation space station, after the 
two groups of Salyut stations. When it was fully assembled, Mir was second only 
to the Moon as the heaviest object orbiting Earth.

Mir’s 10-Year Assembly

Cosmonauts put Mir together piece by piece over 10 years, starting in 1986. 
It was under construction, in fact, for most of its time in space. The Soviets 
launched Mir’s core in 1986. Russian engineers based its construction on the last 
Salyut space station, but Mir had six ports instead of two. It weighed 20.4 tons. 
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The second piece of Mir to go up was the Kvant 1 module. (Kvant means 
“quantum” in Russian.) The Soviet Union launched it on 31 March 1987 
and attached the module to Mir on 12 April 1987. Kvant 1 was small —
only 11 tons—and carried astrophysics instruments along with life-support 
and attitude-control equipment. ( Attitude refers to a spacecraft’s position, 
or angle, relative to the direction in which it is traveling.)

Kvant 2 went up in 1989, with an airlock for spacewalks, solar arrays, and 
life-support equipment. The Soviets based this larger module (19.6 tons) 
on the spacecraft originally intended for the Almaz military space station.

The Russians added Kristall to Mir in 1990. It carried scientifi c equipment, 
retractable solar arrays, and a docking node that let it receive spacecraft 
weighing up to 100 tons.

On 20 May 1995 the Soviet Union launched Spektr (“spectrum” in Russian) 
on a Proton rocket from Central Asia. It carried four solar arrays plus some 
scientifi c equipment, more than 1,600 pounds of it from the United States. 
Spektr’s special scientifi c mission was observation of Earth’s natural resources 
and atmosphere. Spektr also served as Mir’s “guest room,” the living quarters 
for visiting American astronauts.

Priroda (“nature” in Russian) was the last science module the Soviets added 
to Mir. Priroda’s primary purpose was to provide Mir with Earth remote-
sensing capability. Priroda also contained hardware and supplies for several 
US-Russian science experiments. In November 1995 a US space shuttle 
(STS-74) delivered a docking module to Mir, to make it easier for the orbiters 
to dock there. 

Mir ’s Many Meanings

Mir is commonly translated “peace”—as in the great Russian novel, War and 
Peace. Mir also means “world.” But as Frank L. Culbertson, a NASA offi cial 
who worked on the Shuttle-Mir Program once wrote, mir originally “meant 
what I think we would call a village, or even a commune, in the countryside, 
where all the local people lived in close or communal proximity to better 
share the limited resources of building supplies, food, child care, and, most 
critically in the harsh Russian winters, heat.” 

MMiMir ’s 

Mi i

89619_CH08_LS01_p336-357.indd   346 6/4/10   4:49 PM



LESSON 1 ■ From Salyut to the International Space Station 347

The Shuttle-Mir Program 

The fi rst major effort by Americans and Russians to work together in space was 
the Apollo-Soyuz Test Project in 1975. You read about this in Chapter 6. US-Soviet 
relations went through a rough patch after that and got much worse after the 
Soviets invaded Afghanistan in 1979. They remained poor until President Ronald 
Reagan met with Soviet President Mikhail Gorbachev in Geneva, Switzerland 
in 1985. A steady improvement began, and in 1987, the two countries signed 
an agreement to cooperate in space. They renewed this in 1992, after the Soviet 
Union’s breakup. 

The two countries fulfi lled their pledge to work together in space with the 
Shuttle-Mir Program. As its name suggests, it involved the US space shuttle fl ying 
missions to the Russian space station Mir. The shuttle carried Russian cosmonauts 
to Mir, and an American astronaut fl ew there aboard a Soyuz spacecraft. As with 
other programs involving space stations, the focus was long-duration missions.

In February 1994 Sergei Krikalev became 
the fi rst Russian to fl y aboard the space shuttle. 
By then, plans for US-Russian cooperation in 
space included the International Space Station.

Many historic “fi rsts” took place as part 
of the Shuttle-Mir Program. In 1995 Norman 
Thagard became the fi rst American aboard 
Mir, where he spent 115 days in orbit with 
his Russian colleagues. Later that year, on 
mission STS-71, Atlantis became the fi rst 
shuttle to dock with Mir. From February 1994 
to June 1998, space shuttles made 11 fl ights 
to the space station. American astronauts 
spent seven residencies aboard Mir. Shuttles 
also conducted crew exchanges and delivered 
supplies and equipment. 

The Experiments Conducted From Mir

Mir served as a fl oating laboratory. It’s estimated that astronauts carried out 
some 23,000 scientifi c and medical experiments there during the space station’s 
time in orbit. Some of these were purely Russian experiments. Others were 
collaborations with Americans, within the framework of the Shuttle-Mir Program.

The records of shuttle missions to Mir include references to hundreds of pounds 
of equipment and data samples being transferred from the shuttle to Mir and 
back again.
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Between March 1995 and May 1998 NASA and Russian scientists carried out 
experiments meant to answer questions about how plants and animals (including 
humans) function in space and how the Solar System developed. Their work also 
addressed questions of how to build better technology in space and how to build 
future space stations.

Kvant 2, for instance, contained an airlock. It also had equipment for taking pictures 
of Earth. It allowed cosmonauts and astronauts to step outside for spacewalks, 
and let them gather biotechnology research data. The airlock also made it possible 
to research the effects of space exposure on electronics and construction materials.

Precautions Taken in Controlling Mir’s Deorbit

A spacecraft’s launch is magnifi cent. But, as with Skylab, bringing an empty 
worn-out space station back to Earth is considerably less grand. It has to be done, 
though. Anything in low Earth orbit needs continual boosting up higher, or else 
gravity will eventually drag it back down to Earth.

So it was with Mir after 15 years or so. 
Russia’s space agency was looking ahead 
to the International Space Station, which 
would require most of its attention 
and money. Members of the Russian 
parliament mounted a rear-guard action 
to keep Mir in orbit. But on 30 December 
2000 Russian Prime Minister Mikhail 
Kasyanov signed a resolution to sink Mir 
in the ocean by early 2001.The Russian 
space agency guided Mir fl awlessly back 
to Earth on 23 March 2001. 

By then the Russians had built up considerable experience bringing space stations 
back to Earth. They had already managed to deorbit—to cause to go out of orbit—
80 Progress spacecraft and fi ve Salyut space stations since 1978. Mir was bigger 
than any of these—but the technique needed was the same.

Russian authorities were fairly certain any Mir debris would land in the ocean. 
But one offi cial was quoted saying, “We don’t have a 100 percent safety guarantee.”

Mir’s path took it over areas of Earth as far north as Alaska’s Aleutian Islands and 
as far south as the southern Andes of southern South America. Pieces of Russian 
space litter had already crashed down upon Canada, Australia, and southern South 
America—fortunately with no casualties or damages. But Russia took out insurance 
in case Mir caused some damage. The Japanese kept close watch, too, because 
Mir would sweep over their country during its fi nal orbit.

A spacec
wworn-ou
thhough. 
ggrraavvityy w
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Over time Mir got a reputation as somewhat 
accident prone, even as it racked up years 
of service. At one point in February 1997, a 
15-minute equipment fi re imperiled the space 
station. Then came problems with attitude and 
environmental controls, computer malfunctions, 
and power outages. In June 1997 a visiting 
supply vehicle breached Spektr ’s hull and 
rendered the module uninhabitable. But Mir, 
and its crews, endured.
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When Mir ’s assembly began in 1986, 
the space station was an endeavor of the 
Soviet government. When Mir returned 
to Earth in fragments 15 years later, 
the Soviet Union had broken up, too. 
It gave way to the Russian Federation 
and 14 other independent republics. 
And communism had disappeared 
as the national ideology of Russia.

In the end, though, after more than 
86,000 orbits, Mir reentered Earth’s 
atmosphere on 23 March 2001. Its larger 
pieces sizzled harmlessly into the South 
Pacifi c, about 1,800 miles (2,897 km) 
east of New Zealand. Observers on Fiji 
reported spectacular gold and white 
streaming lights. A highly successful 
space program had ended safely, going 
down in a blaze of glory. 
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The International Space Station 
The different individual Russian and US space stations eventually led to a true 
joint project, a step beyond the Shuttle-Mir Program: the International Space 
Station. It is a venture born of budget cuts and a new spirit of cooperation 
between Russia and the United States since the end of the Cold War. Russia had 
intended to follow up its highly successful Mir station with Mir 2 in the 1990s. 
The United States had planned to build a station called Freedom, in cooperation 
with space agencies in Europe, Canada, and Japan. 

But by the early 1990s space planners were having trouble fi nding funds for 
either project. And the idea of cooperating in space had taken root in both 
the United States and Russia. So in 1993 the two countries agreed to build 
one big station together: the International Space Station. 
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Construction of the International Space Station 

Like many a real estate project, the International Space Station (ISS) has 
experienced some delays. The United States and Russia plan for it to remain 
in orbit until at least 2016. NASA’s 2011 budget request, were Congress to 
approve it, would extend the ISS to 2020. It will have been under construction 
for most of its useful life.

At this writing, the ISS is still under construction, over budget, and behind its 
original schedule, but expected to be fi nished in 2011. Estimates are that by the 
time it’s complete, the project will have taken 80 fl ights of US space shuttles 
and Russian rockets to assemble. The Japanese and Europeans will contribute 
with supply vehicles launched on the ESA’s Ariane 5 and Japan’s H-2A booster 
rockets. These partners expect their contributions to require another 20 fl ights.

NASA and its teammates calculate that wrapping up ISS construction will 
take more than 140 spacewalks, totaling nearly 800 hours. This is more 
spacewalking time than in all of US space history before station construction 
began.

The fi rst piece of the ISS to go up was a Russian-built, US-funded module called 
Zarya, or “sunrise.” (A less poetic name is “functional cargo block,” known by 
the Russian initials FGB.) The Russians launched Zarya on 20 November 1998. 
Two weeks later, the Unity module lifted off from Florida. The former Cold War 
rivals had reached new levels of cooperation in space when they put those fi rst 
two modules of the ISS together. 

Nations Working Together 

The United States, through NASA, has the lead in the ISS project. But it has 
15 other countries as partners. As noted, Russia has a major role. Eleven 
members of the European Space Agency (Belgium, Britain, Denmark, France, 
Germany, Italy, the Netherlands, Norway, Spain, Sweden, and Switzerland) 
are involved. So are Japan, Canada, and Brazil. 

Canada’s special expertise is in building robotic arms (the so-called Canadarm 
systems) that have been a mainstay of space exploration since the early 1980s. 
Brazil has a special contract with NASA. In exchange for providing equipment to 
the United States, Brazil will have access to US equipment, as well as permission 
to send a Brazilian astronaut to the station. Some other countries have sent up 
experiments to the ISS, too. 
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The International Space Station’s Elements, Systems, and Facilities 

NASA has likened the construction of the ISS to building an enormous ship 
while the ship is already at sea. It has been one of the most extraordinary 
construction projects in human history. When complete, the ISS will be 
larger than a fi ve-bedroom house. Its cabin volume will be 33,023 cubic feet 
(935 cubic meters), and its mass will be 1 million pounds. It will be four times 
as big as Mir. The ISS will measure 354 feet (108 meters) by 290 feet (88 meters). 
It will have almost an acre of solar panels to produce electrical power. 

The ISS will include six state-of-the-art laboratories and living quarters 
as well. It will also have systems for data processing, communication, 
navigation, and guidance, plus utilities such as electricity supply, heating 
and cooling, and life support.
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The ISS orbits Earth from about 221 miles (356 km) up. Its orbit is angled 
at 51.6 degrees to Earth’s equator. This orbit gives excellent coverage for 
observations of Earth. The ISS fl ies over 85 percent of the globe and 95 percent 
of Earth’s population.

While space science has warmed up relations between the Americans and Russians 
over the decades, political differences remain to this day. In fact, tensions have 
increased between the two countries in recent years. The issues range from 
confl icting views on missile defense systems to an expanding European Union 
and NATO that push ever harder against Russia’s borders. Whether any of this 
will get in the way of continuing cooperation on the International Space Station—
and whatever may one day replace it—is yet to be seen. But one thing is certain: 
Both countries have deep scientifi c communities that will press—either alone 
or together—to venture ever farther into space. 
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Some ISS Astronauts 

Many American astronauts, men and women, have 
spent time aboard the ISS. The following short 
biographies are just a sampling of the astronauts 
showing their different backgrounds and duties.

Edward Michael Fincke 
Edward Michael Fincke is a Pittsburgh native. 
He graduated from the Massachusetts Institute 
of Technology, which he attended on an Air 
Force ROTC scholarship. After MIT, he studied 
cosmonautics at the Moscow Aviation Institute 
in the former Soviet Union. He continued his 
education at Stanford University, and then went 
on to pick up two additional degrees. An Air Force 
colonel, he has fl own on 30 different types of 
aircraft. Selected as an astronaut in April 1996, he 
has served as part of two ISS expeditions. At this 
writing NASA has him scheduled for a third. As of 
August 2009 he had logged an entire year in space.

But the wider public probably knows Fincke best as the astronaut who roots for the 
Pittsburgh Steelers. In February 2009, on the eve of Super Bowl XLIII, Fincke encouraged 
his team by waving his yellow “Terrible Towel,” just like the ones Pittsburgh fans wave 
at Heinz Field, in front of a television camera aboard the ISS. Fincke, who later gave the 
“space towel” to the Steelers’ team president, was part of NASA’s Hometown Heroes 
program. Its purpose is to return astronauts to their hometowns to build support for space 
exploration and foster young people’s interest in career opportunities in science. 

PS: Pittsburgh won the Super Bowl, defeating the Arizona Cardinals 27–23. 

Bill McArthur 
A North Carolinian by birth, William Surles McArthur 
graduated from West Point in 1973. He became 
an Army fl ier in 1976. He served in South Korea 
and in Savannah, Georgia. After additional study 
at Georgia Tech, he returned to West Point as 
a professor. Following more specialized training, 
he was fi rst assigned to NASA in 1987.

McArthur became an astronaut in July 1991. 
He is a veteran of four space missions, three on the 
space shuttle and the fourth aboard the International 
Space Station. As the commander and science offi cer 
of the space station’s Expedition 12 crew, he was 
in space from 30 September 2005 to 8 April 2006. 

SSoSome I

89619_CH08_LS01_p336-357.indd   354 6/4/10   4:50 PM



LESSON 1 ■ From Salyut to the International Space Station 355

Sandra Magnus 

Sandra H. Magnus is a native of Belleville, Illinois. She 
studied at the University of Missouri-Rolla and Georgia 
Tech. She spent several years working for the McDonnell 
Douglas Aircraft Company as a stealth engineer, working 
on ways to keep US military aircraft hidden from 
enemies. Chosen an astronaut in April 1996, she began 
two years of training and qualifi ed as a mission specialist.

Her fi rst spacefl ight was a space station assembly 
mission. She fl ew as part of the crew of STS-112 in 
2002. Shuttle Atlantis delivered, and crews installed, 
the third piece of the station’s 11-piece integrated truss 
structure—its main framework. Magnus operated the 
space station’s robotic arm during three spacewalks 
required to outfi t and activate the new component.

Later she fl ew on STS-126 to the ISS, where she had 
a 41/2-month stay. She served as fl ight engineer No. 2 
and science offi cer. She helped upgrade the ISS so that 
it could support a six-member crew.

Like Mike Fincke, Magnus has been involved in the Hometown Heroes program. 
Her participation involved going back to one of her alma maters, Georgia Tech, to speak 
to women engineering students on campus. She told them how her return to higher 
education after the phaseout of her program at McDonnell Douglas led to her fulfi llment 
of a childhood dream—acceptance into the astronaut corps. 

Tracy Caldwell 

Tracy Caldwell Dyson is a Californian, with chemistry 
degrees from Cal State University, Fullerton, and the 
University of California at Davis. After NASA picked 
her to be an astronaut in June 1998, she reported 
for training in August. The following year the space 
agency assigned Caldwell to the Astronaut Offi ce 
ISS Operations Branch as a “Russian Crusader.” 
This meant she took part in the testing and integration 
of Russian hardware and software products developed 
for the ISS. 

In August 2007 she fl ew aboard Endeavour on a 
13-day mission to the ISS. On the mission, STS-118, 
Caldwell operated the robotic arm to help maneuver 
new components of the ISS into position. She also 
was the “IV” or “intravehicular” crew member, the 
one who stayed inside to direct other members’ 
spacewalks. 
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Clay Anderson 

Although NASA receives more applications for the astronaut corps than it can ever accept, 
the agency encourages those who aren’t accepted at fi rst to reapply. Clayton Anderson 
followed this advice—more than once, in fact.

Anderson, a Nebraska native, had wanted to be an astronaut since he was 4 or 5 years 
old. He did wait until 1983, when he was an adult, with a master’s degree and a year 
of work experience, before he applied. And when that application wasn’t accepted, 
he applied again—15 times in all before getting an interview. Then he waited two more 
years before NASA selected him in 1998.

Anderson had established contact with NASA 
early on. A guidance counselor at his college 
introduced him to an alumnus who worked 
for NASA. That led to Anderson’s getting 
a summer internship at NASA that resulted 
in a permanent job. That was the second-best 
thing to being an astronaut, Anderson said. 

But he kept updating his resume, looking 
for ways to shine in his job at the Johnson 
Space Center in Houston and be picked as 
an astronaut. Then fi nally something changed. 
He got an interview and NASA eventually 
accepted him into the program.

And after nine more years, Anderson actually 
fl ew. On 8 June 2007 he launched aboard 
Atlantis with the crew of STS-117. Arriving 
at the ISS, he assumed the roles of fl ight 
engineer and science offi cer. He was aboard 
the ISS for 152 days, during which he made 
three spacewalks. 

ClClay A

l h

89619_CH08_LS01_p336-357.indd   356 6/4/10   4:50 PM



LESSON 1 ■ From Salyut to the International Space Station 357

Lesson 1 Review 
Using complete sentences, answer the following questions on a sheet of paper.

 1. What was the signifi cance of Salyut 1?

 2. What was Salyut 1’s principal mission, and what did the Soviets say 
its main purpose was?

 3. Why did the Salyut 1 crew want to study stellar spectra?

 4. What job did Skylab’s fi rst crew tackle right away?

 5. What were Skylab’s two main purposes?

 6. What new technologies did Skylab lead to?

 7. How did cosmonauts construct Mir and over what time frame?

 8. Name a couple of “fi rsts” associated with the Shuttle-Mir Program.

 9. How did Kvant 2 fi gure into Mir’s research program?

 10. Why were the Japanese particularly worried about Mir in March 2001?

 11. How much spacewalking time is the International Space Station 
expected to require to complete? How does this compare with the 
amount of time American astronauts had spent walking in space 
before ISS construction began?

 12. What special expertise does Canada bring to the ISS project? 
What other nations are working on the ISS project?

 13. How big will the ISS be when it’s complete?

✔ CHECK POINTSCCCCCCCCCCCCCCCHHHHHHHHHHHHHEEEEEEEEEEEEEEECCCCCCCCCCCCCCCKKKKKKKKKKKKKKK PPPPPPPPPPPPPPPOOOOOOOOOOOOOOOIIIIIIIIIIINNNNNNNNNNNNNTTTTTTTTTTTTTTTSSSSSSSSSSSSSSSCCCCCCCCCCCCCCCHHHHHHHHHHHHHHHEEEEEEEEEEEEEEECCCCCCCCCCCCCCCKKKKKKKKKKKKKKK PPPPPPPPPPPPPPPOOOOOOOOOOOOOOOIIIIIIIIIIIIIIINNNNNNNNNNNNNNNTTTTTTTTTTTTTTTSSSSSSSSSSSSSSSCCCCCCCCCCCCCCCHHHHHHHHHHHHHEEEEEEEEEEEEECCCCCCCCCCCCCCCKKKKKKKKKKKKKKK PPPPPPPPPPPPPPPOOOOOOOOOOOOOOOIIIIINNNNNNNNNNNNNTTTTTTTTTTTSSSSSSSCCCCCCCCCCCCCCHHHHHHHHHHHEEEEEEEEEEEEECCCCCCCCCCCCCKKKKKKKKKK PPPPPPPPPPPPPPOOOOOOOOOOOIIIIINNNNNNNNNNNNTTTTTTTTTTTSSSSSSSSSSCCCCCCCCCCCCCHHHHHHHHHHHHHHHEEEEEEEEEEEEEEECCCCCCCCCCCCCKKKKKKKKKKKK PPPPPPPPPPPPPPPOOOOOOOOOOOOOOOIIIIINNNNNNNNNNNNNTTTTTTTTTTTTSSSSSSSSSSSS

 14. When the International Space Station has outlived its usefulness, 
do you think the participants should replace it with another station? 
Why or why not?
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