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We Reach the Moon

by JOHN NOBLE WILFORD



CHAPTER 1

FOOTPRINTS
ON THE MOON

On the lonely, lifeless landscape of the moon, a strange-looking
vehicle squats motioniess under the sun’s glaring rays. On one
of its four spindly legs is attached a small, stainless steel plaque
which reads:

HERE MEN FROM THE PLANET EARTH
FIRST SET FOOT UPON THE MOON.
JULY 1969 A.D.

WE CAME IN PEACE FOR ALL MANKIND,

The vehicte, the cast-off lower haif of a tunar landing craft,
is 2 monrument to the historic event on July 20, when two Ameri-
can astronauts planted the first human footsteps on the moon.
The monument will stay there for ages, for there is no wind or

water on the moon to wear it away.,



Footprints on the Moon

The man who took the first step was Neil A. Armstrong, the
38-ycur-old civilian commander of the Apollo 1}, As he reached
the bottom of the landing crafi’s ladder and extended his booted
left foor to touch the moon's powdery surface, he said: “That's
one small step for a man, one giant leap for mankind.”

He was followed down the ladder minutes later by Edwin
E. Aldrin, Jr., a 39-year-old Air Force coionel. For 2 hours and
21 minutes, the two men, carcfully at first and then boldly, wan-
dered about on the barren, rock-strewn surface. They tested their
ability to move about on this strange world. They took photo-
graphs of the landscape. They set up scientfic experiments and
collected rock and soil samples. They set up a television camera
so the whole world could watch. At one point, Armstrong said 1o
Aldrin, “Isn’t this fun?

All the while, the thisrd member of the crew, Michael Collins,
38, an Air Force liewtenant colonel, piloted the Command Ship in
lunar orbit 70 miles above the surface, waiting for the two ex-
plorers to rejoin him for the trip back to earth. Altogether, the

visit to the moon lasted 21 hours and 37 minutes.

AN INCREDIBLE TRIUMPH

For the Apollo 11 crew, ard for the United States space team,
the successful S00,000-mile mission involving 88 scparate steps
was an incredible triumph of skill a::d courage. For the world, it
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Footprints on the Moon

was the most dramatic proof of what marn can do if he puts his
mind to it. The moon, which used to seem uarcachable, was now
within man’s reach, the first port of call in the new age of space-
faring.

There have been other daring expeditions, of course. But
Apollo 11 was different: the world watched it as it happened.
Through television and radio, hundreds of millions of people fol-
lowed the activities aboard Columbia, the command ship, and
Eagle, the landing craft -— names chosen because, as Armstrong
put if, they were “representative of the flight and the nation’s hope.”
The television pictures across the 238,000 miles from the moon
were so clear and sharp, showing the deep shadows and bright
sunlight, that they seemed almost upreak.

Though the mission was compicted almost without flaw, it
was filled with suspense and anxiety. The astronauts faced risks
on the moon never before met by man. And, as with all space
flights, chances of failure and disaster were cver present —- the
blast-off of the giant Saturn S rocket at Cape Kennedy, the entry
of the spaceship into carth and lunar orbits, the npever-before-
attempted landing and lift-off from the moon, the link-up of
Columbia and Eagle, the re-entry into the atmosphere, the splash-
down. An error or failure of amy of the millions of individual
parts anywhere along the way could have ended the mission short
of the goal. An equipment failure or accident on the moon could

have left the astronauts stranded.



Fogtprints on the Moon

HEROES

But they made it. After eight days in space, they splashed
down in the Pacific to a presidential greeting aboard the recovery
carrier, the US.S, Homet. They were the herces of the nation
and the workd.

“This is the greatest weck in the history of the world since the
Creaticon,” President Nixon told the space travelers. “As a resull
of what you've done, the world has mever been closer iogether
before.”

The welcome was not the familiar red-carpet ceremony of
spate missions in which the returming astronauts walk across the
deck of the carrier. The Apollo 11 crewmen were inside an isola-
tion van and they talked with Mr. Nixon by microphone. The
astronauts were under quarantine because of the slim chance that
they brought back some deadly moon virus for which man has no
immunity.

People everywhere were excited by this moon trip. Perhaps
never before had one event so captured the world’s tmagination and
spirit of adventure. There were some grumbles about probleims
to be solved here on earth, but for days Apollo was all over the
headlines, TV sets, and radios throughout the world.

What moved the human spirit was, as Aldrin put it m a
thoughtful moment on the way home, the “curiosity of all mankind
to explore the unknown” that had sent explorers to brave the
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harshest conditions of this planet — to the poles, to the tops of
mountains, to the loftiest balloon altitudes, to the deepest portions
of the sea, Then why not the moon?

There were critics who said that the Apollo program cost too
much, that the money and talent could be more usefully directed
to fighting disease and poverty, that it was a “childish stunt” to
make a race out of going to the moon. But by the time of the
meon trip, many people began to think that the astronauts might
bring back some clues ta help solve the mysteries of the vniverse.

Whatever would be learned from the Apollo 11 voyage, It
was a greal expansion for mankind. It was a journey that took
man beyond the earth to walk on another world.



CHAPTER 2

THE TARGET

By the time the Apollo 11 astronais began preparing for
their lunar voyuge, scientists had gathered enormous amounts of
data about the meon. For thousands of years astroncmers have
been looking at the moon, studying its appearance and its mohon
through the sky. For the past 360 years, detailed views of the
moou have been made possible through the use of telescopes. More
recently, we have been able to reflect radar signals from the moon
and to send scientific instruments to the moon on ynmanned rockets.
Radar signals and rockets able to travel through outer space arc
the products of our fast-moving scientific age, and they have shown
us things about the moon that could never have been known before.



The Target

What, then, was known about the moon as the Apollo astro-
nauts set out for their landing? What sort of world were they
going to visit?

One way to pictare the earth and the moon is to think of them
as a pair of dancing partners spinming wildly around a dance floor
with the sun in the cenfer. Since the earth is 81 times as heavy as
the moon, it is the anchor man in the dance.

Instead of keeping the same face toward its little dancing
pariner all the time, the earth spins like a top. This spin turns all
parts of the earth toward the meoon. The same spin also tumns all
parts of the earth toward the sun, giving us our day and night. A
single spin of the earth takes about 24 hours — actually 23 hours
and 56 minutes.

The moon spins much more slowly than the earth — so slowly
that it always keeps the same face toward the earth. It makos one
complete spin in the same amount of time that it takes to make a
complete orbit around the earth. The time that the moon takes for
a single orbit and a single spin is 27"/3 days. 'This period of time
has an old name — it is called a2 “month.”

Astronomers have a down-to-earth way of illusirating the
moon’s motions, Stand in a room, they suggest, and place a chair
in front of you. You are the moon; the chair is the earth. First,
go all the way around the chair, always facing the same wall. That
is not the way the moon moves, because you “orbited” but you did
not spin. Now, go around the chair, facing the chair at all times,



The Targer

You will find that you orbited once around the chair, and you
spun once. The same part of your body was always facing the
chair. So it is with the moon and earth.

The way the moon always keeps its same side toward the carth
comes about because the gravitational pull of the earth controls
the motions of the moon. Each of the bodies is constantly affected
by the other’s presence. The tidal forces between the two, for
instance, are unmatched elsewhere in the solar system. The moon’s
gravitational force causes carth’s oceans to rise and fall and that
is why we have high and low tides. Also, the earth’s constant
tugging has caused a definite bulge on the side of the moon that
faces the earth. The earth is not a perfect ball either, but is a
little bit pear shaped, and the moon’s pull has partly caused that.

Other planets in the solar system have their moons, too. Jupi-
ter, the largest of the nine planets, has twelve moons orbiting
around it. The smallest of these is only 14 miles in diameter, and
the largest is Ganymede, 3100 miles in diameter, the largest moon
in the solar system. Saturn has ten moons, in addition to its amaz-
ing rings. The largest of Satum's moons is Titan, 3,000 miles in
diameter, Uranus has five moons, Neptune and Mars have two
moons each, and Mercury and Venus have none. If far-away Pluto
has any moons, they have not yet been observed. In fact, many
astronamers think that Pluto may once have been a moon of Nep-
tune until it escaped into its own orbit around the sun.
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The earth-meon system is unusual, though, because the earth
(with a diameter of 7,963 miles) is a comparatively small planet,
while our moon (with a diameter of 2,160 miles) is a compara-
tively large moon. Therefore, astronomers often think of the
earth-moon system as a double planet. This double planet, making
a full orbit around the sun once every 365 days, may be one of
the most beautiful systems in the universe. Of course, we cannot
know that for certain, because we are not yet able to travel to
another sun and see its family of planets. But we did take a step
in that direction when the Apolio astronauts landed on the moon.

The moon has no detectable atmosphere -— meither air nor
any other gases. Therefore, it has no weather — mo wind, no
clouds, no rain, no snow, no water on the surface. People obvious-
ly have to take along their own air and water.

The meoon’s lack of atmosphere causes strange effects. Except
for the voices and cracklings on their built-in radio sets and the
sounds of their own breathing and motions, the astronauls hear
nothing, because there is no air to carry sound waves. Also, there
is no color in the moon’s sky — only blackness, both day and night.
{The blue of earth’s sky is caused by particles of air scattering
the sunlight.) By day a brilliant sun lights the surface of the moon.
By day and night, stars shine in the black sky much more brightly
than they do in our night sky. Stars seen from the moon do mnot
twinkle — the twinkling that we are used to is caused by the star-
light passing through the air.



The Target

Looking up from the moon’s surface, the Apollo astronauts
were able to see the great, shining earth. Since the earth is larger
than the moon and a better reflector of sunlight, earthshine on the
moon is more than eight times as bright as mconshine on the
earth. If the astronauts had been on the moon for an entire month,
they would have seen the earth ga through different phases —
crescent carth, half earth, and full earth, The phase of the earth
(like the phase of the moon when we look at it) would depend
on the direction thai the sunlight was coming from and what por-
tion of the sunlit part of the earth was visible at any time.

The earth’s atmosphere protects people in many ways. Astro-
nauts on the moon have to do without that protection. For
instance, with no air to filter out some of the sun’s heat, the surface
of the moon is heated to a temperature of about 260 degrees
Fahrenheit. Just how hot that is can be seen from the fact that
water boils at the earth’s surface at 212 degrees Fahrenheit. During
the lunar night the temperature plunges to at least 240 degrees
below zero Fahrenheit — low enough to freeze the mercury in a
thermometer. This is because the moon does not have an
atmosphere to act as a blanket, to hold much of the day’s heat
when the sun goes down. Visitors to the moon must also remem-
ber that, because of the moon’s slower spin, lunar days and nights
each last about two weeks of earth time.

In addition to light, there are dangerous radiations given -oft
by the sun. These rays are made up of atomic-sized particles that
do not reach earth because of the shielding air. But these rays do

10
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bombard the moon. A sudden flare-up of this radiation could be
very dangerous to astronauts and they would have to take cover
inside a shielded spacecraft or inside caves or other shelters on
the moon.

Scientists zre not sure whether the moon ever did have an
atmosphere. 1f the moon did have an atmosphere billions of years
ago, its weak gravity could not bold onto the gases and let them
slip away into space. The moon’s surface gravity is only about
one-sixth as strong as carth’s surface gravity.

The moon's low gravity has its advantages. For one thing, it
would be easier to launch a rocket off the moon than off the earth.
The moon’s grip on objects is not as strong as earth’s. This makes
it possible for astronauts on the moon to lift heavier objects and
take Jonger, springier steps than they could on earth. A person or
object weighing 180 pounds on earth would weigh only 30 pounds
on the moon. An astronaut would be able to leap 20 feet off the
ground.

However, there is another kind of heaviness called “inertia”
that has nothing to do with gravitational pull. The heavier an ob-
ject is, the harder it is to stop it or make it turn once it is in motion,
and the harder it is to start it moving when it i stili. It is inertia
that makes a big truck harder to stop, or turn, or get moving again,
compared with stopping, turning, or pulling away from a stop in
a small sports car.

Even though the weight of a person or an object on the mocn
would be much less, making enormous leaps and the lifting of
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very heavy objects possible, inertis would not change. An object
on the moen would have just as much inertia as it would on earth.
So, an astronaut making great leaps and bounds across the moon
would find that it would be hard to turn or dodge or come to a
stop. The result could be a dangerous crashing against things that

might damage his spacesuit or break his bones. Therefore, astro-
nauts on the moon do not make the great leaps that they could
make.

THE LANDSCAPE OF THE MOON

When you look at the sunlit surface of the moon, you can
see that there are both light and dark patches. It is the pattern of
dark patches on the bright moon that people have seen as the out-
lines of an imaginary face — “the man in the moon.”

Telescope studies of the moon show that the brighter areas
are mountains and rugged highlands. The dark patches are
smoother plains. The early astronomers thought that these plains
were seas. They gave them such names as “Sea of Showers,” “Sea
of Clouds,” and “Ocean of Storms.” These names are still used,
even though the so-called seas are now known to be dry, flat
stretches of land.

Scientists have suggested various theories to explain how these
great plains were formed on the moon. One theory is that they

are great arcas of dust caused by metcorites and dust particles
striking the moon for billions of years — and some scientists
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thought that these dust layers were so deep and loose that they
might swallow up anyone who landed there.

Angcther theory is that these plains were formed as spreading
pools of melten lava. According to this theory, a large meteor hit-
ting the moon would melt the surface rock by the force of the
collision. The melted rock would flow, as lava, across the land-
scape, covering old craters and ail but the highest peaks. Another
possible source of the lava might have been the eruption of a
voicano.

Still another theory is that these plains are dark areas because
they are covered with the leftovers of plant lifs that might have
existed on the moon billions of vears ago. Dr. John J. Gilvarry

of the National Aeronautics and Space Administration (NASA)
originated this theory. He believed that the moon had true seas
when it was young, but that they evaporated into mist, which
drifted away into space because of the moon’s weak gravity. But
the seas might have been there long enough for life to develop.
After the seas were gone, layers of this living material may have
been left behind.

Scientists also have different theories about the lunar craters,
the most striking features of the moon’s surface.

Thousands of craters, ranging in diameter from the 160-mile-
wide Clavius down to those no bigger across than 2 siltver dollar,
give the moon its scarred appearance. A person standing at the
center of ong of the broader craters would be unable to see the
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crater walls. That is because the moon, being smaller than earth,
has a surface that curves more sharply.

Some of the craters are amazingly deep. The crater Newton
is so deep (29,000 feet) that Mount Everest would barely peep
out the top if it were set down there. No sunlight or earthshine
ever casts a cheery ray on the dark fioor of Newton. A nuinber
of craters, such as the 75-mile-wide Alphonsis, are a puzzle to
astronomers because of the mountain peaks rising from their floors.
These peaks are usually found near the centers of the craters and
never seem to be as high as the surrounding walls.  There are even

craters within craters, as in the case of the central crater of the
large crater Copemicus, the so-called “monarch of the moon.”
Typical of many “young” craters is Tycho Brahe, 2 56-mile-wide
depression in the south of the moon. Rays of very light materials
stretch_out from its rim, some for 1,000 miles. These rays seem
to be the marks of the birth of the crater, and they are probably
the splash marks left when dirt and rocks were flung outward, This
sunburst effect makes Tycho one of the most brilliant sights on the
Moo,

Many scientists believe that lupar craters wete formed by the
collisions of meteors and comets against the moon. However, the

case is not closed, and some scientists argue that the craters came
from volcanic eruptions.

Other features of the landscape include the highlands and
mountains, rills and ridges, deep faults and long valleys.
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