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Was the Race
to the Moon Real?

In 1961 President John F. Kennedy made the
goal to be first on the moon a matter of national
honor. But were the Soviets truly in the running?

by John M. Logsdon and Alain Dupas

r I Ywenty-five years ago, on July 20,
1969, Neil A. Armstrong took the
first footsteps on the surface of

the moon. That event marked a politi-

cal and technological victory for the U.S.

in its cold war rivalry with the U.S.S.R.

In the years that followed, the Soviet

government insisted that the Soviet

Union had never planned a lunar land-

ing. Hence, it argued, the contest to

send humans to the moon was a one-
sided exercise. The reality is otherwise;
recently declassified information from
that era and testimony of key partici-
pants in the Soviet space program un-
der Khrushchev and Brezhnev prove
that the moon race was indeed real.
New evidence reveals that personal
rivalries, shifting political alliances and
bureaucratic inefficiencies bred failure
and delays within the Soviet lunar-land-
ing program. In contrast, the American
effort received consistently strong po-
litical and public support. The National

Aeronautics and Space Administration

and its contractor teams also benefited

from a pool of skilled and highly moti-

GIANT ROCKETS needed to transport
humans to the moon were developed in
both the U.S.S.R. and the U.S. The Soviet
N-1 rocket (opposite page) failed in each
of its four test launches before its de-
velopment was canceled. The U.S. Saturn
V (left), in contrast, proceeded roughly
on schedule and successfully carried
Americans to the moon in July 1969.

vated workers and managers. Despite
an early Soviet lead in human space
exploration, these factors, along with
more generous and effective allocation
of resources, enabled the U.S. to win the
competition to be first to the moon.

Soviet capability in space became clear
to the world in October 1957, when the
U.S.S.R. lofted Sputnik 1, the first artifi-
cial satellite. Two years later the Soviets
launched a probe that returned close-
up images of the lunar surface. And on
April 12,1961, cosmonaut Yuri A. Gaga-
rin became the first human in space.
Soviet officials cited each accomplish-
ment as evidence that communism was
a superior form of social and economic
organization. The Soviet advantage in
space rocketry underlined fears in the
U.S. that a missile gap existed between
it and its adversary, an issue that Ken-
nedy belabored in the 1960 presiden-
tial campaign.

t first, the shape that a U.S.-Soviet
space race might take was not

clear. Indeed, if President Dwight

D. Eisenhower had had his way, there
might not have been one at all. Eisen-
hower rejected the idea that spectacu-
lar space achievements had anything to
do with the fundamental strength of
a country; he consistently refused to
approve space programs justified on
purely political grounds. In July 1958,
however, he created NASA, an agency
that brought together the resources to
establish a U.S. civilian space program.

Copyright 1994 Scientific American, Inc.



It was inevitable, perhaps, that NASA
would argue that such a program
should be ambitious.

Eisenhower’s successor, President
John F. Kennedy, perceived a much
more direct link between space explo-
ration and global leadership. Stimulat-
ed by the worldwide excitement gener-
ated by the Gagarin flight, Kennedy de-
cided that the U.S. had to surpass the
Soviets in human spaceflight.

On April 20, 1961, just eight days af-
ter the Gagarin flight, Kennedy asked
Vice President Lyndon B. Johnson, “Is
there any...space program that promis-
es dramatic results in which we could
win?” In particular, Kennedy inquired,
“Do we have a chance of beating the
Soviets by putting a laboratory in space,
or by a trip around the moon, or by a
rocket to land on the moon, or by a
rocket to go to the moon and back with
aman?” Johnson, whom Kennedy had
named his primary adviser on space
policy, promptly organized an intense
two-week assessment of the feasibility
of these and other alternatives. A series
of memoranda trace the evolving re-
sponse to Kennedy’s questions.

One of the many people Johnson con-
sulted was Wernher von Braun, leader
of a team of rocket engineers whom the
U.S. Army had spirited out of Germany
during the last days of the Third Reich.
In a memorandum dated April 29, von
Braun told the vice president that “we
do not have a good chance of beating
the Soviets to a manned laboratory in
space,” but “we have a sporting chance
of sending a three-man crew around
the moon ahead of the Soviets,” and
“we have an excellent chance of beating
the Soviets to the first landing of a crew
on the moon.”

Von Braun judged that a lunar land-
ing offered the U.S. the best opportuni-
ty to surpass the Soviets because “a
performance jump by a factor 10 over

JOHN M. LOGSDON and ALAIN DUPAS
often work together in the analysis of
the world’s space programs. Logsdon is
the director of the Space Policy Institute
of George Washington University’s Elliott
School of International Affairs, where he
is a professor of political science and in-
ternational affairs. His research interests
include space policy, the history of the
U.S. space program and international sci-
ence and technology policy. He is a mem-
ber of the Aeronautics and Space Engi-
neering Board of the National Research
Council and sits on the board of directors
of the National Space Society. Dupas is
an international space policy strategist
for CNES, the French space agency. He is
also a partner at L.D. Associates, a stra-
tegic management consulting firm.

Copyright 1994 Scientific American, Inc.

their present rockets is necessary to ac-
complish this feat. While today we do
not have such a rocket, it is unlikely
that the Soviets have it.” He suggested
that “with an all-out crash effort, I think
we could accomplish this objective in
1967/1968.”

On May 8, 1961, Johnson presented
Kennedy with a memorandum that re-
flected the results of his investigation.
It was signed by James Webb, the NASA
administrator, and Robert S. McNama-
ra, the secretary of defense. Webb and
McNamara recommended that the U.S.
should set the objective of manned lu-
nar exploration “before the end of this
decade.” They argued that “this nation
needs to make a positive decision to
pursue projects aimed at enhancing
national prestige. Our attainments are
a major element in the international
competition between the Soviet system
and our own.” The two men cited lunar
and planetary exploration as “part of
the battle along the fluid front of the
cold war.”

Kennedy accepted these recommen-
dations and presented them to a joint
session of Congress on May 25. The
president said, “I believe we should go
to the moon.... No single space project
in this period will be more exciting, or
more impressive to mankind.... While
we cannot guarantee that we shall one
day be first, we can guarantee that any
failure to make this effort will find us
last.” Kennedy vowed that Americans
would set foot on the moon “before
this decade is out.”

The president’s call to action struck
aresponsive chord in the U.S. populace.
There was little public or political de-
bate over the wisdom of the lunar com-
mitment in the weeks following Ken-
nedy’s speech. Within months Congress
increased NASA’s budget by 89 percent;
another 101 percent increase came the
next year. Between 1961 and 1963
NASA’s payroll swelled from 16,500
people to more than 28,000, and the
number of contractors working on the
space program grew from less than
60,000 to more than 200,000.

During the first year after Kennedy’s
announcement, a fierce technical de-
bate erupted that threatened to delay
progress in getting to the moon. The
dispute centered on the most efficient
strategy for sending people to the lu-
nar surface and back to the earth. One
possibility was to use several rockets
to launch pieces of a lunar spacecraft
separately into earth orbit, where they
would be assembled and directed on to
the moon. Jerome Weisner, the presi-
dent’s science adviser, and some ele-
ments within NASA initially inclined to-
ward this “earth orbit rendezvous” plan.
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1961-1962, UNITED STATES

Just four months after his inaugura-
tion, President John F. Kennedy vowed
to land Americans on the moon by the
end of the decade. That goal had been
suggested by, among others, Wernher

The Space Race between
the U.S. and the U.S.S.R.

The competition between the U.S. and the
Soviet Union in space grew out of the cold war

race to the moon.

1957-1962, SOVIET UNION

The launch of Sputnik 1, the first ar-
tificial satellite, captured the world’s
attention. Subsequent flights lofted
dogs into space, paving the way for
humans to follow. On April 12, 1961,

viet lead in space. “Let the capitalist
countries catch up with our country!”
boasted Soviet premier Nikita S.
Khrushchev.

conflict between the two nations. Early Soviet
space achievements included the first satellite
and the first human to orbit the earth. An ag-
gressive, well-funded U.S. effort to place a hu-
man on the moon attempted to negate the
propaganda value of these Soviet successes. By
the mid-1960s the Soviets had initiated a se-
cret, parallel program, setting the stage for a

Yuri A. Gagarin circled the globe in the
Vostok 1 spacecraft, solidifying the So-

von Braun, the German-born rocket
engineer. At the same time, the U.S.
raced to catch up with the Soviets.
Alan B. Shepard became the first
American in space; nine months later
John H. Glenn matched Gagarin’s feat.

Engineer
readies
Sputnik 1 for
flight (1957)

Malyshka
during pre-
flight testing
(1958)

McNamara was also intrigued by the
potential military applications of earth-
orbiting missions.

As they examined how best to meet
Kennedy's goal of getting to the moon
before the end of 1969, a growing num-
ber of engineers within NASA favored
another approach, called lunar orbit
rendezvous. In this scheme, the entire
Apollo spacecraft would be sent into
space in a single launch and would fly
directly into orbit around the moon; a
small landing craft would detach from
the main spaceship and ferry the astro-
nauts from lunar orbit to the moon’s
surface and then back to the mother
ship, which would then return to earth.

Lunar orbit rendezvous dramatically
lowered the overall weight of the Apol-
lo spacecraft. Consequently, the Apollo
mission could be carried out using a
single Saturn V rocket. After fending off
Weisner’s objections, NASA officials ap-
proved lunar orbit rendezvous, realiz-
ing that it offered the greatest likeli-
hood of reaching the lunar surface ac-
cording to Kennedy’s schedule. By the
end of 1962 the U.S. was well on its way
to the moon. Not so the Soviet Union.

Until a few years ago, the Soviets of-
ficially claimed that the U.S. was the
sole participant in the race to the moon.
The very existence of the Soviet lunar
program was a tightly held secret. As a
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result of glasnost and the collapse of
the U.S.S.R., that situation has signifi-
cantly changed. Several crucial players
in the space program of the 1960s
(most notably Vasily P. Mishin, who
headed the Soviet human spaceflight
effort from 1966 to 1974) have finally
been allowed to place their recollec-
tions of the period in the public record.
On August 18, 1989, the Soviet news-
paper Izvestia printed a lengthy and un-
precedentedly frank account of the na-
tion’s unsuccessful assault on the moon.
And an increasing number of photo-
graphs and engineering descriptions of
Soviet lunar hardware have become
available to Western analysts and space
observers. A recent study by Christian
Lardier, a French space researcher, has
been particularly valuable in bringing
such information to light. The result is
a much clearer picture of just how ex-
tensive the Soviet lunar program was.

meeting with Soviet premier Nikita

S. Khrushchev, Kennedy twice raised
the possibility that the U.S. and the
U.S.S.R. might travel to the moon to-
gether. Khrushchev was unresponsive,
at least in part because Kennedy’s lu-
nar-landing announcement had caught
the Soviet Union by surprise. The Sovi-
et leadership was so confident in the

In June 1961, at his first summit

country’s space prowess that it had not
anticipated that the U.S. might actually
try to compete in that arena.

More than three years of political de-
bate dragged on before the Kremlin de-
cided, and then only tentatively, that
the Soviet Union should also have a lu-
nar-landing program. During that time,
powerful and entrenched leaders of the
Soviet design bureaus (industrial orga-
nizations in which the Soviet technical
capabilities for space resided) struggled
for priority and for resources related to
possible lunar missions. Those conflicts
presented a roadblock to establishing a
single, coordinated plan of action for
reaching the moon.

Sergei P. Korolev, the top space engi-
neer, headed one of the design bureaus.
He was, in many ways, the Russian
equivalent of Wernher von Braun. Ko-
rolev had both designed the rocket used
for all Soviet space launches to that
point and had managed the programs
responsible for developing most of the
payloads lofted by those rockets. He
was also an energetic and enthusiastic
proponent of space travel. Such secre-
cy surrounded his work that Korolev
was identified only as the “Chief De-
signer”; his name was not publicly re-
vealed until after his death.

Unfortunately for the Soviet space ef-
fort, in the early 1960s Korolev became
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Alan Shepard prepares F# ;
for suborbital flight & -
(May 5, 1961)

Wernher von Braun

John Kennedy announces lunar plans
to Congress (May 25, 1961)

John Glenn enters the Mercury capsule
(February 20, 1962)

L

Yuri Gagarin about to orbit the earth
(April 12, 1961)

Gagarin (center) celebrates his achievement with Nikita
Khrushchey (left) and Leonid Brezhnev (May 1, 1961)

embroiled in a personal and organiza-
tional conflict with Valentin P. Glushko,
the head of the Gas Dynamics Labora-
tory and the primary designer of Soviet
rocket engines. Disputes between the
two dated to the 1930s, when Glushko
was one of those whose testimony
helped to send Korolev to a forced-labor
camp. The two men clashed over the
concept of the rocket engines for the
next generation of Soviet space launch-
ers. Korolev wanted to use high-energy
liquid hydrogen as a fuel (the choice the
U.S. made for the upper stages of Sat-
urn V). Glushko was only interested in
designing an engine fueled by storable
but highly toxic hypergolic compounds,
such as hydrazine and nitrogen tetra-
oxide, that ignited on contact.

The dispute grew so bitter that Glush-
ko refused to work with Korolev in the
creation of a new rocket. Instead Glush-
ko allied his laboratory with another
design bureau, headed by Vladimir N.
Chelomei, to compete for the lunar as-
signment. Chelomei’s group had devel-
oped military missiles but had no expe-
rience with rockets for outer space. On
the other hand, one of Chelomei’s dep-
uties was Khrushchev’s son, Sergei. That
family link offered a great advantage in
a system where such personal connec-
tions were often all-important. Chelomei
had ambitions to expand his bureau’s
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works into what had been Korolev's turf.

On major technical issues such as
space exploration, the Soviet leadership
relied on recommendations from the
Soviet Academy of Sciences. Mstislav V.
Keldysh, the president of the academy,
was given the task of advising the gov-
ernment on the technical merits of
competing proposals for future efforts
in space. Keldysh and his associates
took the path of least political resis-
tance and did not fully support either
Korolev or his competitors until after
Khrushchev was removed from power.

From late 1961 on, Chelomei’s design
bureau devoted most of its attention
not to landing on the moon but to send-
ing cosmonauts on a flight around the
moon without even going into lunar or-
bit. This mission was to use a UR-500
rocket (later known as Proton), derived
from one of Chelomei’s failed designs
for an intercontinental ballistic missile
(ICBM). Chelomei also promoted an
overly ambitious plan for a reusable
rocket airplane that could reach the
moon and even the other planets.

In August 1964 the Chelomei design
bureau received Kremlin approval to
build both a spacecraft and the UR-500
rocket to send cosmonauts on a circum-
Iunar mission by October 1967, the 50th
anniversary of the Bolshevik Revolution.
But Chelomei’s apparent victory over

Korolev was short-lived. The Politburo
removed Khrushchev from power in
October 1964.

The post-Khrushchev leadership
quickly discovered that little progress
had been made by the organization that
had been receiving the lion’s share of
funding related to possible lunar mis-
sions. The Chelomei design bureau soon
fell from favor, and its contract for the
circumlunar program was canceled.

Korolev, meanwhile, had not been en-
tirely shut out of the Soviet space pro-
gram. After his successful efforts in us-
ing a converted ICBM to carry out the
initial Soviet forays into space, he had
been thinking about the design of a
new heavy-lift space launcher, which he
had designated N-1. In mid-1962 the
Keldysh commission authorized the de-
velopment of a version of the N-1 that
could launch 75 tons into earth orbit,
but the commission did not approve
Korolev’s plan to utilize the N-1 for a
lunar mission structured around earth-
orbit rendezvous.

The N-1 rocket was supposed to be
ready for flight testing by 1965. Be-
cause he did not have access to the ex-
pertise of Glushko’s Gas Dynamics Lab-
oratory, Korolev had to find an alterna-
tive source of rocket engines. He turned
to the design bureau led by Nikolai
D. Kuznetsov, which had previously
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James Webb
(left), with
Lyndon
Johnson

1962-1967, UNITED STATES

After an intense dispute between Jerome
Weisner, the presidential science adviser, and
NASA managers, the agency in 1962 finalized
its plan for the Apollo program to the moon.
Under the guidance of NASA administrator
James Webb, and with the strong backing of
President Lyndon B. Johnson, the mission
proceeded quickly. Meanwhile NASA contin-
ued to lag in feats such as a space walk,
which the Soviets had accomplished three
months earlier. NASA received a serious blow
in 1967, when a cabin fire during a count-
down rehearsal killed three Apollo astronauts.

Jerome Weisner

1962-1967, SOVIET UNION

Personal conflicts hampered the Soviet lu-
nar-landing program. Sergei P. Korolev con-
ceived of a huge rocket, the N-1, that would
transport cosmonauts to the moon. Korolev’s
plan was delayed by his clash with Valentin P.
Glushko. After his death in 1966, Korolev
was replaced by Vasily P. Mishin, who kept
the beleaguered N-1 program alive. The Sovi-
et space program also experienced technical
setbacks, including a 1967 reentry mishap
that killed the cosmonaut on the first flight of

Valentin Glushko,
primary designer
of Soviet rocket engines

the new Soyuz spacecraft.

Sergei Korolev,

“chief designer”
of rockets (right), with Gagarin

worked on airplane engines. Kuznet-
sov’s group had to begin its work on
space propulsion systems basically
from scratch. In the limited time avail-
able, Kuznetsov was able to develop
only a conventionally fueled motor of
rather little power. To achieve sufficient
lifting power for a lunar mission, the
N-1 ultimately needed 30 such engines
in its first stage. (The American Saturn
V had just five first-stage engines.)

After the fall of Khrushchev, the So-
viet space program changed direction.
Probably because it no longer feared
angering Khrushchev, by December
1964 the Keldysh commission finally
gave preliminary approval to a Korolev
plan for placing cosmonauts on the
moon. Korolev’s revised lunar mission
utilized a redesigned, more powerful
N-1 rocket and the same lunar orbital
rendezvous approach adopted for the
Apollo mission. In May 1965 the Soviet
government created the Ministry of
General Machine Building to oversee the
nation’s space program; the ministry
gave Korolev’s lunar mission its high-
est priority. The official plan called for
a first landing attempt in 1968, in the
hope that the U.S.S.R. could still beat
the U.S. to the moon.

Just as the Soviet effort was gaining
momentum, disaster struck. In January
1966 Korolev died unexpectedly during
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simple surgery, robbing the Soviet space
effort of its most effective and charis-
matic leader. Korolev’s successor, Vasily
Mishin, had neither Korolev’s political
standing nor his ability to lead. Contin-
uing struggles with various government
ministries and other design bureaus
slowed progress. Chelomei continued
to push an alternative lunar-landing
scheme. To make matters worse, the re-
vised N-1 launcher proved insufficient-
ly powerful, so still more time was lost
in another redesign.

Not until November 1966 did the Kel-
dysh commission give a final go-ahead
to the lunar-landing project. A joint
government-party decree supporting
the project was issued the following
February, but still the Soviet govern-
ment allocated only limited resources
to it. By then the date for an initial lu-
nar-landing attempt had slipped into
the second half of 1969.

The U.S. was well aware of the Soviet
decision to proceed with the N-1 but for
several years remained unsure of the
kind of mission for which it would be
used. In 1964 U.S. intelligence satellites
observed the construction of a launch-
pad for a large new booster and record-
ed the building of a second such pad in
1967. In a March 1967 national intelli-
gence estimate (declassified in 1992),
the Central Intelligence Agency suggest-

ed that “depending upon their view of
the Apollo timetable, the Soviets may
feel that there is some prospect of their
getting to the moon first, and they may
press their program in the hopes of be-
ing able to do so.”

After 10 successful launches of the
two-man Gemini spacecraft during 1965
and 1966, NASA seemed well prepared
to move on to Apollo test flights lead-
ing to a lunar landing in 1968. Then, on
January 27, 1967, the program received
a tragic setback. An electrical fire broke
out in the Apollo 204 spacecraft (later
renamed Apollo 1) during a countdown
rehearsal on the launchpad. All three
crewmen perished. Although critics
lashed out at NASA, the agency never
faltered. With limited congressional and
White House intervention, NASA swift-
ly took the investigation into its own
hands and identified and fixed the prob-
lems that had caused the fire. By the
end of 1967 the space agency had set a
new schedule for Apollo that called for
an initial attempt at a landing by mid-
1969, approximately the same target
date as that of the Soviet program.

he U.S. and U.S.S.R. were also
locked into a second contest: to
see which country could first

reach the vicinity of the moon. After
the end of the Khrushchev era, the new
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Vasily Mishin,
Korolev’s successor

Edward S. White II takes
the first American space
walk (June 3, 1965)

UR-500
(Proton)
launch

Soviet leadership of Leonid I. Brezhnev
and Alexei N. Kosygin asked Korolev to
design a circumlunar mission similar
to that of the now canceled Chelomei
project. The Soviets still hoped to carry
out such a flight in October 1967. After
nearly a year of often acrimonious ne-
gotiations, Korolev and Chelomei in
September 1965 agreed on a plan that
would use the Chelomei UR-500 boost-
er, supplemented by a Korolev upper
stage being developed for the N-1 rock-
et and a two-cosmonaut version of the
new Soyuz spacecraft being designed
by the Korolev bureau.

Although the first few test flights of
the UR-500 booster in 1966 were suc-
cessful, there were a series of serious
problems with subsequent launches. In
addition, the first flight of the Soyuz
spacecraft in April 1967 had a landing
failure that killed the cosmonaut on
board. Those setbacks made an Octo-
ber 1967 flight around the moon im-
possible. Even so, tests during 1967
and 1968 led to the successful Zond 5
mission of September 1968, in which
the UR-500 launched a modified Soyuz
spacecraft carrying living organisms,
including several turtles, on a course
that took it around the moon and then
safely back to the earth. The flight of a
Soviet cosmonaut around the moon
seemed imminent.
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At the time of the Zond 5 mission, the
U.S. had no officially scheduled flight
to the lunar vicinity until well into 1969.
The reality was rather different, howev-
er. By mid-1968 development of the re-
designed Apollo command-and-service
module, which would carry astronauts
into orbit around the moon and back
to the earth, was on schedule for a first
orbital test flight in October. But the
separate lunar landing module, intend-
ed to place astronauts on the moon'’s
surface, was months behind schedule.
It seemed unlikely that the lunar mod-
ule would be ready for an earth orbital
test until February or March 1969.

George M. Low, deputy director of
NASA’s Manned Spacecraft Center in
Houston, recognized that the delay in
testing the lunar module presented a
real possibility that the U.S. might not
meet the end-of-the-decade deadline
originally set by Kennedy. On August 9,
1968, Low therefore made a bold pro-
posal: he suggested inserting an ad-
ditional flight into the Apollo launch
schedule, one in which a Saturn V
would send the command-and-service
module carrying a three-man crew into
orbit around the moon.

Such a mission obviously carried sub-
stantial risks. It meant sending astro-
nauts to the vicinity of the moon much
earlier than had been planned, and it

would be only the second flight of the
Apollo spacecraft since its redesign af-
ter the 1967 fire. Moreover, the Saturn
V had been launched only twice, and
the second launch had uncovered sev-
eral major problems. But Low’s strate-
gy would allow NASA to gain the expe-
rience of managing a mission at lunar
distance many months earlier than had
been planned. The additional flight
would greatly increase the probabili-
ty of meeting the Apollo schedule. It
would also improve the likelihood that
the U.S. would reach the vicinity of the
moon before the U.S.S.R. did.

Low’s plan gained rapid acceptance
within NASA, encountering only tempo-
rary resistance from NASA administra-
tor Webb and George Mueller, the head
of NASA’s Manned Spaceflight Program.
In a little over a week the agency re-
vised its entire Apollo schedule, creat-
ing a new mission just four months be-
fore it would lift off. The dramatic na-
ture of that flight remained secret until
after the October Apollo 7 mission, in
which the command-and-service mod-
ule performed flawlessly. On November
11, NASA’s leaders formally sanctioned
the Apollo 8 flight to the moon.

The Soviets, meanwhile, were strug-
gling to keep up. In October 1968 a re-
designed Soyuz spacecraft carrying one
cosmonaut was successfully tested in
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1967—-1972, UNITED STATES

NASA recovered swiftly after the Apollo
fire. But George M. Low, director of the Apol-
lo program, worried about delays affecting
the lunar lander. At his urging, NASA changed
its launch schedule so that the first crew-car-
rying test flight of the Saturn V rocket (Apol-
lo 8) went into orbit around the moon on
December 24, 1968. Then on July 20, 1969,
the Apollo 11 lunar module made its historic
touchdown on the surface, ending the race
to the moon. Five more Apollo landings fol-
lowed before the U.S. lunar program tapered
offin 1972.

Earthrise over the moon, seen from Apollo 8

George Low (December 24, 1968)
1967—-1974, SOVIET UNION Lunar (S
The giant N-1 rocket never performed lander, T

designed
to fit atop
the N-1

properly. On its second test launch, the N-1
exploded, wiping out its launch facilities.
Glushko assumed control of N-1 develop-

or placed into museums.

ment in 1974. He promptly canceled the pro-
gram and dismantled the existing rockets.
Pieces of the N-1 found ignominious duty as
storage sheds. Many associated pieces of
hardware, including a lunar lander and a
semiflexible lunar space suit, were destroyed

N-1 rocket being readied for testing

earth orbit. The Zond 6 mission, which
one month later sent a similar but un-
manned spacecraft around the moon,
did not fare so well. The spacecraft de-
pressurized on reentry. If it had carried
a crew, they would have died.

Nevertheless, the Soviets made prep-
arations for launching a circumlunar
Zond flight carrying two cosmonauts in
early December. Both Mishin and the
crew agreed to take the substantial risks
involved, because by then they knew
that the U.S. intended to send humans
into orbit around the moon later that
month. This launch presented the Sovi-
ets with perhaps their final opportuni-
ty to beat the Americans to the moon,
but they did not take advantage of that
chance. Just days before the scheduled
takeoff, the Soviet leadership canceled
the mission, presumably because they
judged it too perilous.

During the final weeks of training for
their mission, the Apollo 8 crew mem-
bers were well aware of when a Soviet
circumlunar mission could be launched.
In a conversation with one of us (Logs-
don), Mission Commander Frank Bor-
man recalls breathing a sigh of relief as
the last possible date passed, and he re-
alized that his own flight to the moon
had not been preempted.

Apollo 8 entered lunar orbit on Christ-
mas eve, 1968, all but ending the race
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to the moon. Furthermore, its accom-
plishments opened the way for the his-
toric Apollo 11 mission seven months
later, when Neil Armstrong planted the
American flag in the lunar soil.

After the triumphs of Apollo 8 and
Apollo 11, the Soviet lunar program fad-
ed into oblivion. But the Soviets did not
give up on the moon immediately. Two
more, unmanned Zond missions flew
around the moon, one in 1969 and one
in 1970. Shortly thereafter the Soviet
leadership canceled the circumlunar
program as it became clear that it had
been totally overshadowed by Apollo.

The Soviet lunar-landing program
suffered a more ironic fate. The first at-
tempt to launch the N-1, in February
1969, failed one minute into flight. The
second launch attempt on July 3, just
13 days before Apollo 11 lifted off for
the moon, ended in an explosion on
the pad that destroyed much of the
booster’s ground facilities and halted
the Soviet lunar-landing program for
two years. N-1 launches in July 1971
and November 1972 also failed.

If they could not be first, the Korolev
design bureau leaders reasoned, they
could still be best. Led by Mishin, they
reorganized the program around the
concept of extended stays on the moon
that would be longer than the brief vis-
its made by the crews of the six Apollo

missions. By early 1974 Mishin believed
that he and his associates had iden-
tified the sources of earlier problems
and were on the brink of success. But
in May 1974, Mishin was replaced as
head of the design bureau by Glushko,
the man who more than a decade earli-
er had fought with Korolev over the
choice of the N-1 propulsion system.
In one of his first acts, Glushko ter-
minated the N-1 program and destroyed
the 10 remaining N-1 boosters. Mishin
argued that at least the two N-1s al-
most ready for launch should be test-
ed, but to no avail. Rather than contin-
ue with the lunar program to which it
had devoted substantial resources for
more than a decade, Glushko and his
superiors chose the almost pathologi-
cal response of destroying most of the
evidence of its existence. The Soviet hu-
man spaceflight program from the ear-
ly 1970s on has concentrated entirely
on long-duration flights in earth orbit.

nce astronauts had established

O an American presence on the

moon, the U.S. lunar program

also soon wound down. The sixth and

last Apollo landing mission left the

moon in December 1972. By then the

lunar effort had clearly met the goals
that Kennedy had set out in 1961.

Was the race to the moon worth win-
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1975—-PRESENT
| In 1975 the U.S. and the U.S.S.R. con-
ducted a rendezvous between a Soyuz
{ and an Apollo spacecraft. That event
set a precedent for the current plan to
combine most U.S. and Russian human
spaceflight activities, leading to an in-
ternational space station by 2002. The
station could open a new chapter in
the collaborative exploration of space.

Soviet lunar
space suit

N-1 pieces used as
storage sheds

1 -

<y

Astronaut and cosmonaut on board
Apollo-Soyuz (July 17, 1975)

ning? In our judgment, that question
can be answered only in light of the cir-
cumstances under which the competi-
tion occurred. The moon race was a
cold war undertaking that should be
evaluated primarily in foreign policy
terms. On those grounds, it was an im-
portant victory. The Apollo program
undoubtedly aided America’s global
quest for political and military leader-
ship during the 1960s. The lunar land-
ing constituted a persuasive demon-
stration of national will and technolog-
ical capability for the U.S.

Likewise, the failure of the Soviet lu-
nar program was more than a public
relations defeat. In 1961, as the race to
the moon began, many people in the
U.S. (and around the world) thought
Soviet centralized planning and man-
agement systems would allow the na-
tion to pursue vigorously its long-range
goals in space. The dissipation of the
Soviet Union’s lead in space during the
1960s tarnished the image of socialist
competence and diminished Soviet
standing in world affairs.

Throughout his brief presidency,
Kennedy was ambivalent about the
competitive aspects of the space race.
In his inaugural address, he suggested
to the Soviet Union that “we should ex-
plore the stars together.” Shortly after
being sworn in, he asked NASA and the
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state department to draw up proposals
for enhanced U.S.-U.S.S.R. space coop-
eration. Those proposals arrived at the
White House on the day of Gagarin’s
initial orbital flight, an event that con-
vinced Kennedy that the U.S. had to as-
sume leadership in space. Yet on Sep-
tember 20, 1963, in an address to the
General Assembly of the United Na-
tions, he still asked, “Why should man’s
first flight to the moon be a matter of
national competition?”

Kennedy’s dream of cooperation be-
tween the two space superpowers is at
last on the verge of becoming a reality.
On December 15 of last year Vice Pres-
ident Al Gore and NASA administrator
Daniel S. Goldin signed agreements
with their Russian counterparts for a

series of joint space activities. That col-
laboration will culminate in an interna-
tional space station, which will be built
around U.S. and Russian capabilities
but will include contributions from Eu-
rope, Japan and Canada. The station
will begin operation soon after the turn
of the century.

For 30 years, cold war rivalry was the
lifeblood of both U.S. and Soviet pro-
grams of human spaceflight. If the ad-
venture of space exploration is to con-
tinue into the 21st century, it will
almost surely depend instead on wide-
spread cooperation. The space station
may serve as the harbinger of a new
kind of foreign policy, one that brings
the nations of the world together in the
peaceful conquest of space.
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