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History’s ‘giant leap for mankind’

On July 20, 1969,
humans made their
mark in the lunar dust

BY JOHN NOBLE WILFORD

In memory, after all this time, Apollo
resists relegation to the past tense:

It is close to midnight, and the sum-
mer air is warm and still, no heavier
than usual for Florida. We are driving
toward alight in the distance. Its preter-
natural glow suffuses the sky ahead but,
strangely, leaves the land where we are
in natural darkness.

After the first checkpoint, miles back,
where guards inspected our badges and
car pass, the source of the light comes
into view. The sight is magnetic, draw-
ing us on. Strong xenon beams converge
on Pad 39A, highlighting the mighty Sat-
urn 5 rocket as it is being fueled. Our car
radio tells us the countdown is proceed-
ing on schedule.

These are the wee hours of July 16,
1969 — the day the country has waited
for since 1961. The rocket fueling contin-
ues, the radio informs us. The count-
down proceeds without interruption.

A few more miles, another checkpoint,
and Doug Dederer, a freelance writer for
The New York Times, and I approach the
Vehicle Assembly Building, a mammoth
presence rising above the flat terrain of
sand, palmetto and lagoons stretching to
the Atlantic. We have beaten the heavy
traffic that will clog the roads in the next
hours. Several thousand journalists will
be coming out in cars and buses, and
5,000 V.I.P.s — diplomats, members of
Congress, industrialists, movie stars
and former President Lyndon B. John-
son, who had championed the National
Aeronautics and Space Administration
and its Apollo program.

The roads outside the Kennedy Space
Center gates are already filling with the
cars and campers of more than a million
tourists arriving for the launching. Even
the rivers are crowded with an armada
of pleasure boats.

We turn off the highway and pull into
the press site, three miles, or five kilo-
meters, this side of the shining light on
Pad 39A. This is judged to be a safe dis-
tance away in case of an explosion. We
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Hundreds of spectators, many of whom had camped overnight, gathered on the beach in Titusville, Florida, to watch as Americans reached for the Moon with the launching of Apollo 11.

In this report on Apollo 11, a New York Times reporter
who covered the launching describes the unnerving

park next to a r{lsting old house trailer.
Here we will wait for dawn and the
liftoff, now some eight hours away.

THE SPACE RACE

The first time I came to Cape Kennedy
(as Cape Canaveral had been renamed)
was in December 1965. Momentum was
then building in the space race between
the Cold War superpowers, the Soviet
Union and the United States. It all started
with the Sputnik alarm in 1957 and then
President John F. Kennedy’s challenge
to the nation in 1961 to put astronauts on
the Moon by the end of the decade.

The first Americans flew in the Mer-
cury capsules, with room for only one pi-
lot and limited maneuverability. The
Gemini was a two-seater built for longer
flights and outfitted with navigation
systems for practicing rendezvous ma-
neuvers essential for lunar missions. I
was at the Cape for the tandem mission
of Geminis 6 and 7. After some delay and
improvisation, astronauts successfully
steered the two craft to a rendezvous in
Earth orbit.

Gemini 8, a few months later, was a
disaster narrowly averted. Neil A. Arm-
strong was at the controls of the space-
craft, with David Scott as co-pilot. There
had been no hitches at liftoff, and the as-
tronauts docked with an orbiting Agena
target vehicle, the mission’s principal
objective. Then trouble struck. The
Gemini began bucking and spinning be-
cause of a misfiring thruster rocket.
Armstrong feared that he and Scott
might lose consciousness from the high
spin rate. They disengaged from the
Agena, but still could not bring their
spacecraft under full control. Arm-
strong managed to steer the Gemini to
an emergency splashdown before the
end of its only day in space.

Four more Gemini missions followed,
mainly trouble-free, concluding the
project in November 1966. The way was
cleared for the first flights of the three-
person Apollo craft, the first of which
was already at the Cape.

On the afternoon of Jan. 27, 1967, the
three astronauts — Virgil 1. Grissom,
known as Gus; Edward H. White IT; and
Roger B. Chaffee Jr. — were going
through a dress rehearsal on the launch-
ing pad. The rocket was not fueled, but
in every other respect, the crew and the
launching teams went through the com-
plete countdown procedures.

At 6:31 p.m., one of the astronauts
yelled through the communications
static, something like “Hey!” or
“Fire!”’ A second later, monitors indi-
cated movement in the cockpit and a
rise in cabin temperatures. An astro-
naut cried out, “We’ve got a fire in the
cockpit!” It took approximately five
minutes for pad workers to open the
hatch and fight their way through acrid
smoke — too late. It was the darkest
hour in the Apollo program.

A NATION IN TUMULT

More than a year and a half of re-design
and re-testing of the Apollo spacecraft
passed before astronauts were finally
cleared to fly one. The second of these

missions, Apollo 8, restored confidence
that the goal was in sight and attainable.
Itis still spoken of as the Genesis flight.

The flight came in the Christmas sea-
son at the end of one of the most tumul-
tuous years in American history. The
country in 1968 was divided and demor-
alized. Opposition to the Vietnam War
had forced Johnson to withdraw from a
run for another term. The Rev. Dr. Mar-
tin Luther King Jr. fell dead in Memphis
from an assassin’s bullet, a tragedy that
incited a riot of arson and looting in
scores of cities. The mourning and fury
had hardly subsided when Robert F.
Kennedy was cut down by another as-
sassin’s bullet, in Los Angeles.

Protests raged on university cam-
puses and provoked violent clashes be-
tween the police and demonstrators at
the Democratic convention in Chicago.

The Cold War that engendered the
Apollo drive to the Moon was now, on
another front, threatening to be Apollo’s
undoing. No one in power, as I recall, se-
riously advocated canceling or defer-
ring the enterprise. Yet amid a shooting
war abroad and bitter unrest at home,
going to the Moon slipped lower in the
public’s order of priorities.

THEN, EARTHRISE

Apollo 8 proved to be a tonic at this cru-
cial time. The astronauts — Frank Bor-
man, James A. Lovell Jr.,and William A.
Anders — flew to the Moon and circled it
10 times in orbits within 60 miles of the
lifeless surface. Apollo’s television cam-
era recorded the gray plains and wide

" craters, one scene after another of ever-

lasting desolation. On the fourth orbit,
as Apollo emerged from behind the
Moon, Borman, the commander, ex-
claimed: “Oh, my God! Look at that pic-
ture over there! Here’s the Earth com-
ing up. Wow, that is pretty!”’

The astronauts gasped at the sight of
Earth, a blue and white orb sparkling in
the blackness of space, in contrast to the
dead lunar surface in the foreground.
People at home saw the full Earth only
in black-and-white television images.
Even so, the sight moved the poet
Archibald MacLeish to write in The
Times on Christmas Day: “To see the
Earth as it truly is, small and blue and
beautiful in that eternal silence where it
floats, is to see ourselves as riders on
the Earth together, brothers on that
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bright loveliness in the eternal cold —
brothers who know now they are truly
brothers.” After the mission, NASA re-
leased the color pictures the astronauts
had taken of ‘“Earthrise.”

Looking back, three of the nine Apollo
lunar missions stand out from the oth-
ers as especially emotional experi-
ences. Apollo 11 made history. A bold
commitment was fulfilled, and those

Armstrong tests the footing.
“The surface is fine and
powdery,” he radios. “It does
adhere in fine layers.”

alive then have never forgotten where
they were and their feelings when hu-
mans first walked on the Moon. Apollo
13, unlucky 13, was a suspense epic un-
folding in real time to a global audience.
Three astronauts went forth, met dis-
aster, faced death and barely limped
back to the safety of home. And Apollo 8,
as the first flight of humans beyond
Earth’s low orbital confines, restored
momentum and magnitude to the ad-
venture of reaching for the Moon.

Michael Collins, who was the capsule
communicator (capcom) in Mission
Control for the flight, said that the es-
sence of Apollo 8 was about leaving, and
that Apollo 11’s was about arriving.-

“‘As you look back 100 years from now,
which is more important, the idea that
people left their home planet or the idea
that people arrived at -their nearby
satellite?”” Collins asked himself. “I'm
not sure, but I think probably you would
say Apollo 8 was of mare significance
than Apollo 11, even though today we re-
gard Apollo 11 as being the showpiece
and zenith of the Apollo program,
rightly so. But, as I say, 100 years from
now, historians may say Apollo 8 is
more significant; it’s more significant to
leave than it is to arrive.”

THE LAUNCHING
In the early light of dawn, the three
Apollo 11 astronauts take the drive from
their quarters to the launching pad. Ev-
erything is on schedule for a liftoff at
9:32 a.m. ?

Apollo 8 had departe(i on time. So had
Apollo 9, a flight test with the lunar land-
ing module in Earth orbit, and Apollo 10,

buildup to the mission and its spectacular success.

which orbited the Moon and practiced
deploying and recovering a lunar mod-
ule — the final readiness test for a land-
ing attempt. We have become accus-
tomed to reliability, but it cannot be
taken for granted.

Precisely on schedule, Jack King, the
‘“yoice of Apollo,” intones the final
countdown. 5-4-3. Ignition.

Orange flame and dark smoke erupt

from huge nozzles at the base of the Sat-
urn 5. The rocket hesitates, held down
by heavy steel arms. 2-1, King contin-
ues. ‘“We have liftoff.”

Once at full thrust, and unbound, the
3,817-ton spaceship strains to overcome
gravity, and for a heart-stopping second
or two, appears to be losing the fight.
Then, ever so slowly, it rises and clears
the tower.

Only now the staccato thunderclaps
from the engines reach the press site,
confirming once again that sound travels
more slowly than light. The blasts beat
on your chest and shake the ground you
stand on. The experience is visceral, the
Saturn moving earth and smacking us
with good-byes. The spacefarers are off
over the ocean, fire and vapor trailing be-
hind, on their way to the Moon.

In less than 12 minutes, as Saturn 5’s
three stages fire one after the other, the
Apollo command module and its linked
lunar module settle into a low orbit of
Earth. The astronauts have two and a
half hours to make sure they have a
Moon-worthy vehicle. Then, another fir-
ing of the Saturn’s third-stage rocket
powers Apollo 11 onto its lunar traject-
ory. I begin to write.

MOONFALL EVE

In the night before the day of the Moon
walk, I lie wide awake in bed at a hotel
down the road from the Houston space
center. I have returned from the late
change-of-shift briefing by a flight direc-
tor: nothing new, the crew and their
spacecraft are fine. On the fourth day of
its journey, Apollo 11 had rocketed into
orbit around the Moon. The astronauts
so far are following a course almost
identical to the one traveled by Apollo
10, only two months before.

I am exhausted but too excited for
sleep. The landing is scheduled in less
than 14 hours.

I think of what I will write. I have nev-
er made a practice of composing a draft

known as Buzz, ride toward the Moon.
Armstrong keeps an eye ahead, as
they draw nearer to the surface, and
checks lights and gauges on the cockpit
computer display. Aldrin, on the radio to

‘Mission Control, reads off altitude, fuel

reserves and other data every few
seconds.

The descent steepens, the engine fir-
ing continuously. The Eagle closes in on
its target in the Sea of Tranquillity, a
broad basin that is a smudge on the
right face of the Moon, as seen from
Earth on clear nights. Hovering 300 feet
above the designated landing site, Arm-
strong makes a startling discovery: the
land there is littered with dangerous
boulders.

Armstrong grabs manual controls for
the rest of the way down. For about 90
seconds, he searches the surface for a
clear spot, flying over a crater and ig-
noring warning lights from an over-
loaded computer.

If not for a final simulation before the
mission, the flight director Gene Kranz
will say later, controllers probably
would have aborted the landing at this
moment. The same alarms in the prac-
tice run had led them to the wrong con-
clusion, an abort command, but now
they recognize that those signals can be
safely disregarded.

Thirty feet, the engine exhaust kick-
ing up lunar dust, Armstrong has only
seconds left to make a landing or to
abort and return, by firing the ascent
engine, to the command module. Fuel is
running low, near empty. Armstrong re-
mains cool and finally sees a smooth
spot he likes.

A blue light on the cockpit controls
signals that the 5-foot-long probes, like
curb feelers, have touched the surface.
He cuts off the engine, and the Eagle
settles to the surface, a few miles down-
range from the intended site. Over the
radio, the Apollo 11 commander an-
nounces: ‘‘Houston, Tranquillity Base
here. The Eagle has landed.”

Charlie Duke, the capcom, responds:
‘“Roger, Tranquillity. We copy you on the
ground. You got a bunch of guys about to
turn blue. We’re breathing again.”

The same can be said for reporters at
the Mission Control newsroom. The
touchdown came at 3:17 p.m., Houston
time. After a post-landing news confer-
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story in anticipation of a success, or al-
ternative drafts for failure. I trust my-
self to draw inspiration from what hap-
pens, thinking spontaneity will serve
me better and endow the story with the
energy of immediacy. But now, phrases
and disconnected sentences spill out of
my wakefulness.

I get up and read the articles I have
written about the mission up to now. Re-
porters may feel impelled to write of the
next day’s events as the culmination of
the space race, the achievement of an
ambitious national goal, a historic tri-
umph. I swear to myself that I will not
use ‘‘historic” in my top paragraph.

I reach for my notebook and try sev-
eral opening sentences. They must be
put on a strict diet. I cross out adject-
ives. I eliminate clauses that are super-
fluous and sound too much like heavy
music for a movie soundtrack. I begin
again: ‘‘American astronauts landed.”

If Columbus were alive, he #
might be less astonished by

" two men landing on the Moon

than by the millions of people
watching every step.

No, too restrictive and chauvinistic; it
will be clear soon enough that the astro-
nauts are American and the goal of a de-
cade has been achieved.

I finally get to the irreducible essence
in one short sentence: ‘“Men have
landed and walked on the Moon.”

THE LANDING

After three or four hours’ rest, I drive to
the space center to start the longest day
in my career. It is no more than 6
o’clock. Nothing has changed
overnight. The astronauts of Apollo 11
are up and getting ready for the landing
attempt. At the newsroom, only steps
from Mission Control, foreign reporters
are filing copy for next editions in dis-
tant time zones. Others mill around,
their eyes baggy.

On Apollo’s 13th orbit of the Moon,
Armstrong and Edwin E. Aldrin Jr. crawl
into the lunar module Eagle, leaving Mi-
chael Collins to fly the command module
while they are away. The two modules
separate. With the firing of the Eagle’s
descent engine, Armstrong and Aldrin,

T — o)
ence, I begin writing the top of my story,
which will soon appear under the ban-
ner ‘“Men Land On Moon.”

LIVE, FROM THE MOON

On July 20, 1969, at 9:56:20 p.m., Central
Daylight Time in Houston, Armstrong
steps from the Eagle’s ladder to the sur-
face of the Moon. His first words:
“That’s one small step for man, one gi-
ant leap for mankind.”” He presumably
means ‘“‘one small step for a man,” but
the article is lost in the static, or he
simply forgets it in his understandable
excitement.

Armstrong tests the footing. “The
surface is fine and powdery,” he radios.
“It does adhere in fine layers, like
powdered charcoal, to the soles and
sides of my boots. I only go in a fraction
of an inch, maybe an eighth of an inch.
But I can see the footprints of my boots
and the treads in the fine, sandy
particles.”

The astronaut determines that he can
move about easily in his bulky white
spacesuit and heavy backpack while un-
der the influence of lunar gravity, which
makes everything weigh one-sixth of
what it weighs on Earth. After 19
minutes, he is joined outside by Aldrin,
who had been preparing and handing
down equipment for their walk. The two
immediately set up a TV camera away
from the craft to give people back home
a broader view of the lunar landscape
and their operations.

It then occurs to me that if Columbus
and Capt. James Cook were alive, they
might be less astonished by two men
landing on the Moon than by the mil-
lions of people, worldwide, watching
every step of the walk as it happens. Ex-
ploring is old, but instantaneous tele-
communications is new and marvelous.

Injust 1.3 seconds, the time it takes for
radio waves to travel the 238,000 miles
from Moon to Earth, each step by Arm-
strong and Aldrin is seen, and their
voices heard, throughout the world they
have for the time being left behind. In
contrast to exploration’s previous land-
falls, the whole world shares in this mo-
ment.

Now Aldrin is describing the bound-
ing kangaroo hops of their movements
in the low lunar gravity. ‘‘Sometimes it
takes about two or three paces to make
sure that your feet are underneath
you,” he explains. ‘““‘And about two or
three, maybe four, easy paces can bring
you to a fairly smooth stop.”

The astronauts plant an American
flag, deploy three scientific instruments
for collecting data in the months after
their departure, and pick up samples of
rock and soil. At one point, they pause
for a telephone call from the White
House. “Because of what you have
done,” President Richard M. Nixon tells
them, “‘the heavens have become a part
of man’s world.”

The Moon walk lasts 2 hours and 21
minutes. After I file my wrap-up story
and wait for any questions from the na-
tional desk, it is going on 3 a.m. I know I
have just written the biggest single sto-
MOON, PAGE II
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The 1960s didn’t die

quietly. In the final
summer of a world-
shaking decade,
there were anti-war
demonstrations, a
new women’s rights
movement and the
Woodstock Music
and Art Fair. But on
July 20, 1969, the
clamor stilled as
people around the
world gathered to
see two astronauts
walk on the moon.
Here are 13
recollections of the
Apollo 11 landing.

AP (172)
STEWART BRAND
Author of “Whole
Earth Discipline”
and creator of the
Whole Earth
Catalog

An interest in space exploration wasn’t
anything new in my life. My mother
was a space enthusiast and I grew up
interested in the conquest of space. In
1966, I went on a campaign to get high
quality photographs of the earth taken
from space. Despite the space race,
there had still been no strong photo-
graphs of the earth from space.

So when Apollo 8 went up on, Dec. 29,
1968 — the same year we first published
the “Whole Earth Catalog’ — they fi-
nally took the first Earthrise photo-
graph, the famous one that everyone
now knows. And that helped spawn the
environmental movement. That be-
came the planetary icon. It replaced the
mushroom cloud as the dominant im-
age of the age, replacing an image of
fear with an image of hope.

MARIAN WOOD KOLISCH
URSULA K. LE GUIN
Author

The day Apollo left Earth for the Moon,
my husband and I and our three kids
left England for America. We just had
time to see lift-off on our rented TV and
rush around the corner to return the TV
before we caught a cab to the train to
Tilbury to board our ship — a small
Russian liner, the Alexander Pushkin.
The ocean crossing took about a week.
News on board was limited to a daily
print-out, mostly about events in the
U.S.S.R. But one afternoon the captain
came on the ship’s audio system and
gravely, politely, and a little ruefully
congratulated the United States on the
successful landing of the Apollo crew
members on the Moon. We five Ameri-
cans put up a little cheer, and our Rus-
sian fellow passengers cheered too, out

there in midocean.

I was an undergraduate at the Univer-
sity of Chicago. Though I didn’t know
about Stonewall or Woodstock or the
other things happening that summer,
the world was opening up for me. The
idea that there was an intellectual uni- -
verse and where new knowledge was
coming out, it was exciting.

I was less impressed that someone
was walking on the moon than the fact
that it was being broadcast in real time.
The moon shot was a revelation of the
power of electromagnetism to make ex-
traordinary connections. I was learning
about that stuff in school and compre-
hending it. It had seemed very abstract.
Yet, there it was: these guys walking on
the moon! It inspired me.

EPA (2004)
FRANK A. WILCZEK
Professor of
physics at M.L.T.,
Nobel laureate for
Physics in 2004

I was at Boston Mayor Kevin White’s
house on Cape Cod. It was very impres-
sive. But it didn’t solve any of the prob-
lems that we had. It was an impressive
technological feat that did not have a lot
of practical significance.

I’'m dead set against manned space
travel, though the Hubble repair mis-
sion was important to do. I'm very much
for unmanned space missions. I don’t
understand what the value would be of
sending man back to the Moon — other
than showing we could do it.

Mars, it’s a terrible idea to send hu-
mans there. It would cost hundreds of
billions, which would go a long way to-
wards paying the extra costs of health
care that people are worried about.

AP (2009)
REP. BARNEY FRANK
Democrat of
Massachusetts,
chairman of the
House Banking
Committee

| On the hot July day of the moon shot, I was holed up in my

Man on the Moon:

In July 1969, I was in jail in the Polish town of Sztum, a
serving three years for my role in the 1968 Polish student
movement. I was 23.

About the Apollo landing: I learned about it immediately
from Trybuna Ludu, the Communist Party’s official organ.
The news was accompanied by acid, somehow envious,
pieces of commentary. The Americans landing on the moon
had humiliated the Communist propaganda.

I thought then that the United States — which I wasn’ta
fan of because of the Vietnam War and the assassinations of
Martin Luther King and Robert Kennedy the year before —
was winning the technological race against the Soviet Union.

" DPAVIAAFP (1981)
ADAM MICHNIK

Activist in the It was a thought that made all political prisoners in the Soviet
1980s Solidarity bloc immensely happy.

movement, editor I myself had never thought I would ever want to go to the
of Gazeta Wyborcza ~ moon. But the Apollo landing made me realize that the im-

possible was becoming possible, a very consoling thought for
a Pole in a Communist prison.

apartment, trying to meet a deadline for New York Magazine.
CBS News kept calling, looking for someone to say on-cam-
era the criticism I felt: huge sums being justified by Cold War
arguments about militarizing space, and there was no way to
vote for using that money to solve big problems on earth.
CBS finally sent a car. I found myself sitting next to a stu-
dent leader named Ira Magaziner who had his leg in a cast;
the only other person they could find who would say what
was ‘“unpatriotic,” according to mountains of later hate mail.
I’'m proud to see that Ira Magaziner became an expert ad- ; 1969(
vocate for health care. And the lasting legacy of the moon GLORIA STEINEM
shot is not beating the Soviets, but seeing and sharing this Writer and
fragile Space Ship Earth. feminist organizer

Humans leave
mark in lunar dust

MOON, FROM PAGE 1

ry of my career, unless I should still be
reporting if and when life is discovered
elsewhere in the universe.

I walk out into the hot, muggy night in
a daze of elation and exhaustion, trying
to recall where I had parked my car so
long ago. I stop to gaze at the full Moon
and the dark spot that is the Sea of Tran-
quillity, where Armstrong and Aldrin
are settling down after their day in his-
tory. What can they be thinking? What
joy they must know, what relief!

Next day, the astronauts leave Tran-
quillity Base and rejoin Collins, in the
command module. They return to a
splashdown in the Pacific Ocean on
Thursday, July 24. At the postmission
news conference, William Hines, a re-
porter given to puncturing balloons, in-
terrupts the self-congratulatory rhetor-
ic with a question for Chris Kraft, chief
of flight operations: “Chris, how do you
know this was not just a random suc-
cess?”’

Someday, space travelers may
return to Tranquillity Base.
The site should be just as
Armstrong and Aldrin left it.

Long afterward, Collins would recall
the world tour he and Armstrong and
Aldrin took to foreign capitals. Collins
was warmed by their reception, not so
much by the adulation as the expres-
sions of shared accomplishment. People
they met felt they had participated in
the landing, too.

In the 2007 documentary ‘““In the
Shadow of the Moon,”’ he said: ‘““People,
instead of saying, ‘Well, you Americans
did it,” everywhere they said: ‘We did
it!” We, humankind, we, the human
race, we, people did it!”’ The inclusive-
ness of the experience was remarkable,
given the space race’s origins in an at-
mosphere of fear and belligerence.

FAREWELL TO THE MOON

Apollo 11 effectively ended the space
race. The Russians conceded as much
by their subsequent space endeavors.
Handicapped by failures in testing their
own heavy-lift rocket, they never at-
tempted a human flight to.the Moon and
turned instead to long-duration flights
in low orbit. American astronauts made
six more journeys to the Moon, all suc-
cesses, excepting the ill-starred Apollo
13. But public interest was flagging. A
battle in the Cold War was won, people
seemed to feel, so bring the boys home.

By the end of 1972, the last of the 12
men to walk on the Moon packed up and
returned home. The uncertain future for
human spaceflight muted the celebra-
tions at Houston.

At the conclusion of that flight, Apollo
17, I solicited historians’ assessment of
the significance of these early years in
space. Arthur M. Schlesinger Jr. pre-
dicted thatin 500 years, the 20th century
would probably be remembered mainly
for humanity’s ventures beyond its na-
tive planet. At the close of the century,
he had not changed his mind.

How brief the space race was, the 12
years from the wake-up call by Sputnik
to the first Moon walk, but thrilling,
mind-boggling, even magnificent at
times. No one has been back to the
Moon since 1972.

The United States has now embarked
on a program to return astronauts to the
Moon by 2020 to establish a more per-
manent research presence there and
prepare for eventual human flight to
Mars. Butin the absence of the Cold War
motivation, the effort lacks the money
and the political mandate that favored

Apollo. Another enterprise on the scale

Tranquillity Base. The encampment

of Apollo is, in the foreseeable future,
unimaginable.

Someday, however, a party of space
travelers may make the pilgrimage to

should be just as Armstrong and Aldrin
left it. Change comes slowly on the arid,
airless Moon, and barring an interven-
ing shower of meteorites, the American
flag and the forlorn base of the lunar
module should look like new. And the as-
tronaut bootprints should still appear
fresh in the gray powdery regolith.

APOLLO’S LEGACY

Spaceflight is now embedded in our cul-
ture, so much so that it is usually taken
for granted — a far cry from the old days
when the world held its breath for Alan
B. Shepard Jr. and John Glenn and
watched, transfixed, the scene at Tran-
quillity Base. That was then; no astro-
nauts today are household names. Yet
space traffic is thick and integral to the
infrastructure of modern life.

Seldom does it cross our minds that
our voices and text messages are car-
ried across continents and oceans via
satellites. Our weather and the effects of
global warming are tracked from space.
Our news, including reports of astro-
naut missions now relegated to back
pages, is disseminated through space.
We view the spectacular images from
the planet Saturn and the far cosmos
with less thought to how they were ob-
tained than of the beauty and abiding
mystery they call to our attention.

For a brief time, when spaceflight was
fresh and exciting, we embraced astro-
nauts as heroes who took risks to reach
grand goals. We believed then more
readily in heroes, people who reflect
what it is that we feel is admirable in hu-
manity, who inspire us at least to strive
to live up to some ideal image.

Only four years before Sputnik, Ed-
mund Hillary and Tenzing Norgay were
hailed as heroes for making the last “gi-
ant leap for mankind” of the pre-space-
age generations. Their ascent to the top
of Mount Everest, as high as anyone can
aspire and still be rooted on terra firma,
culminated an era of crossing oceans,
penetrating continental interiors and
reaching the ends of the earth. They cres-
ted a divide in exploration between the
more individual exploits of yore and the
greater team efforts mobilized to chal-
lenge newer frontiers of achievement.

On this side of the divide, potential he-
roes get lost in the crowd of collaborat-
ors and overshadowed by their enabling
technology. Even the amazing technol-
ogy itself, so swiftly domesticated for
the workplace and home, soon seems
too ordinary to be remarkable. Our
laptops have a greater capacity than any
of the computers in the Apollo Project.

Neil Armstrong has earned the last
word. “I think we’ll always be in space,”
he said in a 2001 interview for NASA’s
oral-history program. ‘“But it will take
us longer to do the new things than the
advocates would like, and in some cases
it will take external factors or forces
which we can’t control and can’t antici-
pate that will cause things to happen or
not happen.”

Armstrong then struck a note that
resonates with his contemporaries, and
that includes me. He and his Apollo 11
crew were born in the same year, 1930,
three years before I was; we were the
right age at the right time and places to
participate in a singular adventure in
history, whatever its legacy as seen
through the eyes of later generations.
‘“We were really very privileged,” Arm-
strong said, ‘‘to live in that thin slice of
history where we changed how man
looks at himself and what he might be-
come and where he might go.”
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RON LUXEMBURG/
COSMOS STUDIOS

ANN DRUYAN
Co-writer, with Carl
Sagan, of the “Cos-
mos”’ television
series; widow of

| Carl Sagan; C.E.O.
of Cosmos Studios.

I was on Cape Cod and had just gotten back from Vietnam —
where I was not in combat, thank God, though I came home
disaffected. In Vietnam, I’d seen an army occupying a coun-
| try and that s pretty ugly. At the moment of the moon shot, I
| had really started to identify myself with the anti-war part of
| my generation. When I heard we had gone and landed on the
moon, I thought this was yet another depredation. This
|  seemed like part of the technology of war, which it wasn’t.

I remember being in the backseat of a very nice young
woman’s VW bug and hearing on the car radio that we had
landed on the Moon. I said, “Why don’t those bastards leave
the Moon alone!”’ She said, ‘I think it’s great. What’s the
matter with you?”’

I've been trying to answer that question ever since.

At the time, I must have been reading Herodotus because it
would seem to me like something out of Herodotus that a
young king would decree an impossible task, be slain and yet,
within the time allotted, that mythic decree would be fulfilled.

What is more mythic than walking on the moon?

Myself personally: it was the day my grandfather died. My
family and I had been at my grandmother’s house and we left
just in time to be home to watch Walter Cronkite. There was
not a single person on the street.

I can tell you too what Carl was doing: he was fighting for
his life at Massachusetts General Hospital. He had radical
surgery to correct a problem with his esophagus and he al-
most bled to death. He saw the moon landing on television
through this haze of anesthesia and painkillers.

He had briefed the Apollo astronauts during their training.
He always told me of the strangeness of being in this almost
dream state and watching this thing he had been thinking
about since he was a child and seeing that it was surreal.

NYT (1999)
TRACY KIDDER
Author of “Strength
in What Remains”

BLOOMBERG (2006)
MARTIN DUBERMAN
Historian and
playwright

I was underwhelmed by the whole
thing. I couldn’t understand why
people were so excited about Arm-
strong’s ‘‘one small step’’ comment. To
me, it wasn’t immortal prose.

By the summer of 1969, I had become
very political. I suppose that’s why the
moon shot didn’t mean that much. I was
preoccupied with the black struggle,
the war on poverty and feminism.

Three weeks before the moon land-
ing, the bar that I regularly frequented
in Greenwich Village, the Stonewall Inn,
was the scene pf a pitched battle be-
tween New York’s Police Department
and the bar’s gay patrons. That seemed
momentous. Gays had taken the lessons
of the civil rights and women’s move-
ments to heart. The effects of that mo-
ment are still with us, 40 years later.

R N[GU\M (!9‘68)
JANIS IAN
Singer-songwriter

I was 17 or 18 and had moved Phil-
adelphia to be with my then boyfriend,
Peter Cunningham, the photographer. I
needed to get away from the music in-
dustry. Everything felt so apocalyptic.
The Sixties were winding down, and I
was winding down right with them.
Then came the Moon-landing, which,
as science fiction fans, we watched on a
black and white TV. Who would have
thought you could see that — some guy
standing on the Moon. So much better
than drugs! That wonderful quote,
“‘One small step for man — one giant
leap for mankind,”” was really moving.
It could have been a horrible divisive
nationalistic exclusionary moment. In-
stead, you had this humanistic embrac-
ing statement. Ahead of us was Water-
gate. But this was healing and unifying.

I was in high school and my brother
Tom and I were traveling from a swim
meet in Nebraska, listening to the moon
shot on the car radio. When the actual
landing was about to occur, we stopped
in a small town, where we found the en-
tire town glued to one television.

You couldn’t help but remember Pres-
ident Kennedy, who had challenged us
to put a man on the moon. The moment
had a great sense of triumph. But it was
happening in the midst of this terrible
trauma of Vietnam.

The Sixties were an exciting and con-
fusing time. On one hand, our advanced
technology was being used to bomb Vi-
etnam to oblivion. On the other, it could
take us to the moon.

AP (2008)
THE REV. JOHN 1.
JENKINS
President of Notre
Dame

Since I had been following the progress
of Apollo closely, the successful landing
of Apollo 11 came as no surprise. Every-
thing happened just as I expected, ex-
cept for one detail. I had not expected
that the television camera would be the
most important part of the mission, the
first item to be deployed and the last to
be abandoned.

That was the big surprise, that NASA
planned the Apollo operation as an in-

NYT (1972)

ternational sporting event with the
whole world watching.

This strategy was brilliantly success-
ful, but it had an unfortunate con-

sequence.

FREEMAN DYSON
Theoretical
physicist and
mathematician

When the Russians walked out of the

\ game, we walked out too.

MARTIN REES
Professor of
cosmology and
astrophysics,
University of
Cambridge

EPA (2004)

Neil Armstrong’s ‘‘one small step”
on the Moon gave us an image that
is imprinted on the memories of all
of us who are now middle-aged. I
can never look at the moon without
recalling that moment. Manned
space flight has never recovered the
same glamour — understandably
so, because it hardly seems exciting
40 years after Apollo, for astronauts
merely to circle the Earth in the
hugely expensive space station.

I see little practical or scientific
purpose in sending people into
space. But as a human being, I'm
nonetheless an enthusiast for space
exploration as a long-range adven-
ture. The next humans to walk on
the Moon may be Chinese. If Ameri-
cans or Europeans venture to the
Moon — if a child now in school will
one day walk on Mars — a very dif-
ferent style of program is needed.

(Grander missions
to Moon in view

But uncertainty hangs
over NASA’s ambitious
lunar astronaut plans

BY KENNETH CHANG

NASA’s program to send astronauts
back to the Moon by 2020 is often called
‘““Apollo on steroids.”

To detractors, this is a description of
disparagement — treading the same
path as 40 years ago, only with bigger,
costlier rockets.

But the officials at the National Aero-
nautics and Space Administration say
the new missions will be much grander
— astronauts living on the Moon for
months at a time, driving hundreds of
miles across the lunar surface and, for
the first time, building an outpost on
ground that is not Earth.

“It’s not just flags and footsteps,”’
said John Olson, director of the office
within NASA’s exploration systems
mission directorate that integrates the
disparate parts of alunar program. ““It’s
substantially important work.”

The technologies and skills, the NASA
officials say, are essential before push-
ing on to Mars, the next major destina-
tion. Scientists see several exciting re-
search possibilities on the Moon, like
building a radio telescope on the far
side, shielded from the noise from
Earth, and looking for layers of frost in
shadowed craters near the poles, which
may preserve hints of the solar sys-
tem’s past.

But with trillion-dollar federal budget
deficits and a blue ribbon panel now re-
evaluating the United States’ human
space flight program, there is some
question whether the lunar designs that
NASA has drawn up over the past five
years will be built. The agency could be
told to focus on robotic missions, to un-
dertake cheaper alternatives for getting
to the Moon or to shift its target to some-
thing else, like an asteroid.

If NASA does not go to the Moon, it is
not clear anyone else would go, either.
Some Chinese and Russian officials
have talked about establishing a Moon
base sometime around 2025, but neither
China nor Russia has made any official
pronouncements, and their current
rockets are too small for the task.

The nascent private space industry,
which has yet to send anyone into orbit,
does not seem likely to head to the
Moon, either, with no obvious profit
windfall to offset the billions of dollars in
cost. “The idea that a private investor
can put together the funds to develop
rockets capable of a lunar mission is ex-
tremely speculative, verging on
fantasy,” said John Logsdon, chairman
of space history at the National Air and
Space Museum. :

What is perhaps more likely is that
the Moon program will, like the Interna-
tional Space Station, become a com-
bined effort of multiple nations.

At the first public meeting of the panel
reviewing NASA’s human spaceflight
program, Gen. Anatoly N. Perminov, the
head of Roscosmos, the Russian space
agency, said by telephone, ‘Roscosmos
supports the necessity of involving tech-
nical and scientific potential of other
countries for such large-scale projects,”’
including sending astronauts to the
Moon and Mars.

NASA has named its next-generation
space transportation system the Con-
stellation program. The first two pieces
of Constellation — the Ares I rocket with
an Orion crew capsule — are to take as-
tronauts to the International Space Sta-
tion beginning in 2015.

Two additional pieces are needed for
the trip to the Moon: the Ares V, a be-

hemoth ‘‘heavy lifter”” rocket, and the
Altair lunar lander, for getting the astro-
nauts down to the Moon’s surface.

At first glance, the Ares V looks more
or less like the Saturn V from the Apollo
era, and the Altair looks like a fashion
update — with a rounder, more modern
aesthetic — of the lander that carried
Neil Armstrong and Buzz Aldrin to the
Sea of Tranquillity.

“Physics and engineering drive a lot
of the designs,”” Dr. Olson said, explain-
ing the similarities.

Then there are the differences. The
Ares V is to be just a tad taller than the
Saturn V — 381 feet, or 116 meters, versus
363 feet. But the Ares V will be able to
send about 140,000 pounds, or 63,500 Kilo-
grams, on a journey to the Moon, or 40
percent more than the Saturn V.

The Ares V, unlike the Saturn V, will
not carry astronauts as it lifts off. Fol-
lowing the recommendations of panel
that investigated the loss of the space
shuttle Columbia, the Constellation pro-
gram puts crew and cargo on separate
rockets to improve astronaut safety.
While most of the spacecraft hardware
— the Altair lander and the Earth depar-
ture stage — goes up on the Ares V, a
crew of four astronauts will launch in an
Orion capsule on top of an Ares L.

In Earth orbit, the Orion capsule will
dock with the components sent up by
the Ares V, and the combined spacecraft
will then head to the Moon.

On Apollo 11, Michael Collins had to sit
by himself circling the Moon in the com-
mand module while his two companions
went to the surface in the lander. For the
next Moon missions, all four astronauts
are to head to the surface, while the Or-
ion capsule, empty, takes care of itself.

That means the Altair lander must be
much larger than the Apollo-era lander,
both to carry the additional astronauts

NASA could be told to find
cheaper alternatives for
getting to the Moon or to shift
its target to something else,
like an asteroid.

and supplies and to be able to reach
more parts of the Moon. The advances
in technology could also enable cargo
versions of the Altair — without astro-
nauts — to bring modular components
of an outpost as well as rovers.

The rover concept calls for a fully
pressurized cabin in which the astro-
nauts can work in short sleeves. For
sorties lasting a week or so, the astro-
nauts would be essentially living out of
their car. The spacesuits would actually
be stored outside the rover, and the as-
tronauts would be able to jump into
them via openings in the back, enabling
them to go from inside to outside in 10
minutes. “It’s a total game changer,”
Dr. Olson said.

But the federal budget proposed by
President Barack Obama would not pay
for that, certainly not before 2020. After
increases in the current year and for fis-
cal year 2010, Mr. Obama’s proposed
spending on human exploration in years
2011 through 2013 was several billion
dollars less than what President George
W. Bush proposed last year. That essen-
tially cut the money to turn the Altair
and the Ares V from paper concepts to
detailed designs and real spacecraft.

“No bucks, no Buck Rogers,”Dr.
Olson said.

But the hope of many inside and out-
side NASA is that the Obama adminis-
tration’s budget levels are just place-
holders pending the recommendations
of the panel reviewing the agency’s hu-
man space program. Its report is expec-
ted by the end of August.
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That’s One Small Step for Man, One Giant Leap for Mankind

—Neil A. Armstrong as his foot
touched the moon’s surface.

Spacemen Fly From Moon

After Fulfilling All Tasks

Armstrong, Aldrin in LM,

Luna-15 Dives to Moon; Other News

Objective Still Unknown

JODRELL BANE, England,
July 21 (UPT).—Russia’s’ Luna-
15 lunar satellite apparently
plunged to the surface of the
moon foday about 500 miles
from the U.S. Apollo astronauts,
but may have been severely
damaged in a high-speed dive,

# Jodrell Bank tracking station
said.

There was mna explanation
from Soviet sources.

Jodrell Bank's giant tracking
antenna detected signal changes
and then an abrupt cessation of
tranmissions that¢ indicated
Luna-15 had dropped out of or-
bit outo the lunar suriace, an
ofervatory spokesman said.

But Sir Bernard Lovell, Di-
rector of the tracking facility,
said the crait was fraveling
about 300 miles an hour when
ihe signals stopped.

If Luna-15 hit the surface at
that speed, Sir Bernard said,
“nothing s likely to survive
such a landing But this does
not mean & complete crash
Janding.”

But Sir Bermard added: “I
ezpect to hear the thing lfting
ofi at any moment—but I may
be wrong about that. I seems
to be an attempt to land and
Tecover rock.

“If we dont get any more

hit somewhere in the moon’
Sea of Crisis.
’Ihe&aisabwtmmﬁes

landing,” but that “we shall
have to wait and see if we get
more isgnals o see if it lifts off
again.”

The unmanned satellite,
about which the Russians have
divulged little, had been shiffed
in its orbit twice previously—
onee Saturday into a higher
path, the second' time yester-
day into an orbit taking it to
within ten miles of the surface
of the moon.

U.S. Will Ease China

Saigon Says Cabinet
Quits, Then Denies It

Standing on the moon before the lunar module andbmde the Ameriean flag Neil Armstrong and Edwin drin (farnghl)

Transcript of Conversations

Moon Talk—What They Said

HOUSTON, July 21 (NYT]...
Ezxcerpés from comcersations b&
ticeen the crew of Apoilo-11 and
mission control in Howslon dur-
ing the astromauts” walk on the
moon's swriece:

Apelle Confrol (0247 GMT':
Neil Armstrong on the poveh af
108 howrs 19 minutes 16 seconds.
25 minutes of PL8SS [portable
life support system] time ex-
pended now.

Eagle (both fhe astronauis
falkingi: OK. Everything’s nice
and straight in here.

OK, ¢can you pull the door open
a liitle more?

Rxgh».

Dki your get the MESA outl?

I'm going to pull it now.

Yes siv. The MESA came down
all right.

Houston: Houston, Roger. We
copy and were standing by for
your TV.

Armsirong: Houston, this s
Neil. Radio check.

Housten: Neil, this is Houston,
Loud and clenr, break§ break.
Buzz, this s Houstop, radic
check and verify TV circuit-
breaker im. .

Aldrin: Roger. TV circuii-
breaker’s in. That. ..

Houston: Roger. Were getting
a picture on the TV,

Aldrin: You've gof a good pic~
ture, huh?

Houston: Theve's a great deal
of confrast in it and cwrently
it's apside down on monitor. But
we can make out a fair amount
of detail.

Eagle: OK, will you verify the
pesition, the opewning I ought to
have on the camera.

Housten: The what?

Houston: OK Neil. We can see

Armsirong: OK. I Just check-
ed geiting back up to that firsé
step. It didn't collapse too far.
But it's adeguate to get back ap.

Houston: Roger. We copy.

Armsirong: It's a pretty good
little jump.

Houston: Buzz, this i Hous~
forx: P-2, 1/160th of 2 second
for shadow photography on the
SEqUence camers.

-Armstrong: I'm at the foot of
the ladder. The LM foot beds are
only depressed in the swrface
about one or two inches. Al-
though the surface appears fo
be very, very fine grained as you
get close to it. I6%s ahnost like a
powder. It's very fime.

I'm going to step off the LM

© oW,

That's one small step for man,
one giant leap for mankind.

The surface is fine and pow-
{Continued on Page 12, Col. 1)

Near Orbiting Columbia

135 Minutes on Surface

By John Noble Wilford
FJOUSTON. Juiy 31 (NYT).—Men have landed

and walked on the moon.

Two Amerfcans, astronauts of Apoilo-il,
steered their fragile, four-segged lunar module
safely and smoothly fo the historie landfall =t

‘m 46 G\fr yesmdas

Neil A Armstrong, the 28-year-old civilisn
comumander. radioed o exrth and the mission

confro! roon: here:

“Houston, Tranguillify Base
here. The Eagle has landed.”

The first men {o reech the
mioon--MMr. Asmisirong and dis
co-pilet, Col. Edwin E. Aldrin
jr. of the air force—brought
their ship to rest on a level
rock -strewn: plain near fhe
southwestern shore of the arid
Sea of Tranguillity.

About six and one-half hours
later, Mr. Armstrong opened
the landing crafi's batch, step-
ped siowly down the ladder and
deciared zs bhe planfed the first
human foctprint on the lunar
crust;

“That's one small step for
man,. one giant leap for man-

kind.”

First Step

His first step on the moon
came at 0256:2¢6 GMT, as a
television camera outside the
craft transovitied his every
move fo an awed and excited
audience of hundreds of mil
lions of people on earth,

Mr. Armsirong’s initial sieps
were tentative tests of the lunar
soil's firmness and of his ability
to move about easily m his
bulky white spacesuif and back-
packs and under the nfluence
of Junav gravily, wihich is ome-
sisth that of the earth.

“The surface is fine and pow-
devy,” the asironaut reported.
“1 can pick i up loosely with
my toe. It does adhere in fine
layers like powdered charcoal
fo the sole and sides of my
boots. I only go in a small frac-
tion of an inch., maybe an
cighth of an inch. Bul I can see
i_hc foofprints of my bools in
ﬂwuuik.mwemmdy
After 19 minules of Mr. Ann-
sirongs festing. Col. Aldrin
joined him outside the craft.

and loping about in 2 demosira-
tiom of fheir lunar agility.
Easier Than Expected
They found walking and
working en the moon less fax-

And people back on earth
found the black and white tele-
visien pictures of the bug-
shaped Iunar module and the
men framping about it so sharp
and clear as to seem unreal,
more like a foy and toy-like
figures than human beings on
the most daring and far-reach-

landing craft, they had no lnks
with the ship. Each was breath-
ing oxygen from his 125-pound
set of back packs which also
contained radio equipment and
units to absorb the carbon di-

Link-Up Last Crucial Step

By Al Rossiter Jr.
OUSTOR, July 21 (UPD—America’s two

lanar pioneers blasted off from the moon

today on their first step toward home.

Neil A. Armstrong and Edwin E. Aldrin
pmished the firing button on the ascent stage

of their lunar lander Eagle and stveaked home.
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Michael Collins

oxyde they expired into their
suits,

During one break in the astro-
nauts’ work, President Nixon
congratulated them from the
White House in what, he said,
“certainly has to be the most
hiswnc telephone call ever

Becauze of what you have
done,” the president told the
(Continued on Page 2, Col. 1)

ward at 1758 GMT.
They speni 21 hours 36 minutes on the

suriace of the moon. Thus
man left his second world In
the same manner he arrived—
riding a column of flame.

“Beautiful.” Col. Aldrin called.

Ahead lay a dangerous and
intricate set of maneuvers
which will re-unite Eagle and
command ship Columbia, pilot-
ed by Michael Coliins, in orbit
69 miles above the moon. Then
Eagle will be discarded as space
junk, and Columbiz will set
course for home.

Olive Branch Behind

These men, who came to the
moon “in peace for all man-
kind,” revealed as they sped
away from the moon's surface
they had left an ancient peace
symbol hebind—an olive branch.

Mr. Armstrong revealed this
surprise only after he was able
to say “Eagle is safe in orbit”
on ifs flight home,

Behind was man's greatest
adventure, a flaming touchdown
mn a swirl of dust on the moon's
Sea of Tranquillify and more
than two hours of footfalls
into the grainy lunar soil by
the first men ever to step onto
a world other than their own.

The take-off frem the moon
was another of Apollc’s “firsts’
—if. had never been done before.

Mr. Armstrong and Col
Aldrin disconnected their tiny
ascent stage from the lower
hali of the ship afier a flawless
seven-minute burn, which land-
ed them safely after a frighten-

Tranquillity.
Ahead was the perilous 3 1/2-
hour rendezvous maneuver fo

_ rejoin Col. Collins in the Apol-

Continued on Page 2, Col. 1)



