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& cing weightless in space
Seems So exciting,
| Astronauts bounce
2 about from wall to wall,
lying! They float, they weave, they do
somersaults and acrobatics without
effort. Heavy objects can be lifted like
feathers, and no one ever gets tired
pecause nothing weighs anything. In
fact, everything is fun, nothing is hard.
NOT! Since the first manned space
missions in the 1960s. scientists have discovered that being
welghtless in space isn't just flying around like Superman.
Zero gravity is alien stufl. As space tourist Dennis Tito said
when he visited the international space station. “Living in
space is like having a different life. living in a different world.”
Worse, weightlessness can sometimes be downright
unpleasant. Your body gets upset and confused. Your face
puffs up, your nose gets stutly. your back hurts. your stomach
gets upset, and you throw up. If astronauts are to survivea
one-year journey to Mars—the shortest possible trip to the
' Red Planet—they will have to learn how to deal with this
weird environment. o

Our bodies are adapted to Earth's gravity. Our muscles
are strong in order to overcome gravity as we walk and run.
Our inner ears' use gravity to keep us upright. And because
gravity wants to pull all our blood down into our legs, our
hearts are designed to pump hard to get blood up to our
brains,

In space, the much weaker gravity m me
Changc in many unexpected ways. In microgravity.” }‘Olll'_
blood is rerout éd‘ {lowing from the legs. \\'hic}l become flm";
and sticklike, to the head, which swells up. The C’.\-u?l h(}l-lc; "
In your head also makes you feel UK you're hanging upsit
down or have a stutied-up NOse:

The lack of gravity causes astromiurs
between one and {hiree inches taller. Thelr s

akes the human body
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* \What are some

. disadvantages of
: weightlessness?

- Vocabulary

: manned (mand) adj.
- having human opera-
- tors on board

. spines (spinz) n.

* backbones

. Expository Essay

* What information do
© you learn about the
© human body in these
© paragraphs?

»

Reading
Check
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out. The bones in the spine and the disks between thep,

Vocabulary © spread apart and relax.

feeble (f&" bal) : Bul their bones also get thin and spongy. The body deg; q
adj. weak " that if the muscles aren't going to push and pull on the 1, s
blander (bland’ er) . it doesn't need to lay down as much bone as it normaljy donﬁs'
adj. more tasteless . Astronauts who have been in space for several monthg Canes.
globules (gldb” yoolz) - lose 10 percent or more of their bone tissue. If their bopes ot
n. drops of liquid ' much weaker, they would snap once the astronauts retumged

to Earth.

And their muscles get wea}
and flabby. Floating about i,
space is too easy. If astronaygs
don't force themselves tg
exercise, their muscles
become so feeble that whey
they return to Earth they
can't even walk.

Worst of all is how their
stomachs feel. During the
first few days in space,
the inner ear—which
gives people their sense of
balance—gets confused.
Many astronauts become

nauseous. They lose their
appetites. Many throw up.
Many throw up a lot! ¢
Weightlessness isn't all
bad, however. After abouta
week people usually get used
& i visving to it. Their stomachs settle A
Why do you think the | ~ down. Appetites return [thm'};ﬁe
ect gl Wb | Coownasisalweyssaythatfood tastes Blasper i spacl
ture is floating around? : heart and S adjust.
Explain. [Analyze] . Then, flying around like a bird becomes fun! Rooms
suddenly seem much bigger. Look around you: The spac
above your head is pretty useless on Ea th. You can't get.“P "
there to work, and anything you attach to the ceiling is S
something you'll bump your head on.
In space, however, that area is useful. In fact, eqmpment g5
can be installed on every inch of every wall. In weig 1tless™
you choose to move up or down and left or right simply

Main Idea
What is the main idea

in this paragraph?
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o'nting y Ou,r .head' [f'you turn Yourself upside
p the ceiling becomes the flggp-

i
doXn”d you can't drop anythingt A yo, work

3 can let your tool§ float aroung you. But

oud better be organized and neat, 1f yoy don't
;ut things back where they belong whep, you

- re finished. tying them down' securely, they
will float away. Air SaLE ents Wl‘ll then blow them
into NOOKS and crannies, and it might take you
days to find them again.

In microgravity, you have to learn new ways
to eat. Don't try pouring a bowl of cornflakes,
Not only will the flakes float all over the place,
the milk won't pour. Instead, big balls of mik
will form. You can drink these by taking big
bites out of them, but you'd better finish them
pefore they slam into a wall, splattering apart
and covering everything with little tiny milk
globules.

Some meals on the space station are eaten
with forks and knives, but scooping food with
a spoon doesn’t work. If the food isn't gooey
enough to stick to the spoon, it will float away.

Everyone in space drinks through a straw,
since liquid simply refuses to stay in a glass.
The straw has to have a clamp at one end, or
else when you stop drinking, the liquid will
continue to flow out, spilling everywhere.

To prevent their muscles and bones from
bECOming too weak for life on Earth, astronauts
have to follow a boring two-hour exercise
foutine every single dziy. Imagine having to
Ui on a treadmill for one hour in the morning
and then ride an exercise bicycle another hour

elore dinner. As Russian astronaut Valeri
YUmin once said, “Ye-ech!”

Even after all this exercise, astronauts who
flpe“d More than two months in space are ,
Sally weqc and uncomfortable when they ge
tl?;k to Earth, Jerrv Linenger, who spent more

*Struggled to walk after he returned. “My

, ? four months cn the Russian space station,

& mi :
r o
(mar) n, Russian space station.

_LTERATUREIIN CONTEXT

Science Connection

Weighted Down Your weight
In pounds is actually the mea-
sure of the downward force of
gravity upon your body. How
much force gravity puts on you
depends on the size and mass
of the planet on which you are
standing.

Imagine that on Earth you
weigh 100 pounds. Because
the surface gravity of Jupiter is
2.64 times that of Earth, you
would weigh 264 pounds on
Jupiter without eating a fork-
ful more. On the other hand,
surface gravity on the moon
is one-sixth of Earth’s gravity.
That means your moon weight
would be just under 17 pounds,
though you would look exactly
the same.

Of course, when you are
not on a planet or moon, you
are out of gravity's pull, so you
weigh nothing at all.

Is weightlessness as described
in “Life Without Gravity"” some-
thing you would like to experi-
ence? Why or why not?
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body felt like a 500 pound barbell,” pe saig
He even had trouble lifting and holding
fifteen-month-old son, John. :

When Linenger went to bed that firg; high
his body felt like it was being smasheq intgo
the mattress. He was constantly afrajq thay
if he moved too much, he would float away
and out of control.

And yet, Linenger recovered quickly, I
fact, almost two dozen astronauts have liveq
in space for more than six months, and fo,
have stayed in orbit for more than a year,
These men and women faced the discomfyg
of weightlessness and overcame them. An(
they all readapted to Earth gravity without
: problems, proving that voyages to Mars are
. possible . . . Even if it feels like you are hanging upside down
. the whole time!

Vocabulary
readapted (ré
dapt” ad) v. gradu-
ally adjusted again

1. Respond: What do you think is the most difficult thing about
living in a weightless environment? Use details from the artide |
to support your answer.

2. (a) List three unpleasant effects of weightlessness that are
explained in the essay. (b) Cause and Effect: Describe the
cause of each unpleasant effect.

3. (a) What are some of the fun aspects of weightlessness?
(b) Connect: What new choices does living in a weightless
environment give an astronaut?

4. (a) Synthesize: If the astronauts quoted in the article were
offered another trip in space, what advice would you give them
about the wisdom of taking the trip zgzin? (b) Discuss: Talk
about your advice in a small group. A5 3 group, choose
important pieces of advice to share wvith the class.

What should we learn?
P (a) How do the experiences of other peop!
(. as the astronauts in this essav—help us t0 discover
- the world? Explain. (b) Whet can we learn froM

peop|e who e}(periment with Sow
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