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PROLOGUE



THE YOUNGEST MAN ever elected president of the 

United States stood before Congress. It was May 25, 1961, 

and John F. Kennedy was about to make one of the boldest, 

most surprising, most audacious speeches an American presi-

dent had ever made. “I believe,” he declared, “that this nation 

should commit itself to achieving the goal, before this decade 

is out, of landing a man on the moon and returning him safely 

to the Earth. No single space project in this period will be 

more impressive to mankind, or more important for the long-

range exploration of space; and none will be so diffi  cult or 

expensive to accomplish. . . . In a very real sense, it will not be 

one man going to the moon . . . it will be an entire nation. For 

all of us must work to put him there.”
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President John F. Kennedy 

inspired the nation in many 

ways — including when 

he challenged the United 

States to put a human on 

the moon before the end of 

the 1960s.



P
ro

lo
g

u
e

3

Once the members of Congress got over their shock, they broke into thun-

derous applause. Th e country was in the midst of one of the most tumultuous 

and frightening periods in world history. Since 1948, the United States and the 

communist Soviet Union had been engaged in the so-called Cold War. It was a 

bitter confrontation, driven by each side’s desire to spread its ideology, power, 

and spheres of infl uence throughout the world, marked in particular by the 

tensions caused by the confl ict between Russian expansion versus the determi-

nation of the United States to halt the spread of communism.

It was a struggle that by May 1961 had already seen the world’s two great 

superpowers come close to outright war on more than one occasion. In their 

intense rivalry, the United States and the Soviet Union weren’t competing just 

for political control on Earth. Another confl ict lay at the heart of the Cold War: 

a race to dominate space. It would become the most fi ercely contested race in 

history. And, when President Kennedy made his declaration to Congress, the 

United States was losing badly.

Th e space race had begun on October 5, 1957, when Americans awoke to 

the startling news that the Soviet Union had launched the world’s fi rst artifi cial 

satellite. Called Sputnik 1, it was circling the Earth every ninety-eight minutes 

at eighteen thousand miles per hour. It was an unprecedented development, but 

in the midst of the Cold War, it was not only shocking; it also struck terror and 

panic into the hearts and minds of millions across the United States.

Sputnik 1 was all anyone could talk about. Two of the nation’s leading 

newspapers, the New York Times and the Washington Post, gave the news larger 

headlines than almost any in their long histories. Newsweek magazine scrapped eek magazine scrapped 

its freshly printed issue, discarding more than a million copies featuring a 

cover story about Detroit’s new line of cars. Th e replacement Newsweek cover 

showed an artist’s interpretation of Sputnik. Inside, headlines included “Th e 

Red Conquest” and “Why We’re Lagging.” Th at week’s Life magazine had an ife magazine had an 

even more ominous take: “Th e Case for Being Panicky.”
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The Soviet satellite Sputnik 1 launched the world 

into the space age and gave Russia an early lead 

in what became a highly pressured space race 

with the United States.
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Sputnik 1 was a tremendous Cold War setback for America. “In the eyes 

of the world,” stated U.S. vice president Lyndon B. Johnson, “fi rst in space 

means fi rst, period; second in space is second in everything.” As Sputnik 1 

circled overhead, Soviet head of state Nikita Khrushchev boasted that “People 

of the whole world are pointing to this satellite. Th ey are saying the United 

States has been beaten.” Many Americans began to wonder if he was right. And 

there was something more: both government offi  cials and private citizens were 

worried that if the Russians could place a satellite high over the Earth, then they 

might also be able to fi re missiles from space. Th e United States, declared the 

New York Times, was in not only a space race but also a race for survival. In 

1958, the United States government, desperate to win this race, established a 

new agency, the National Aeronautics and Space Administration (NASA), to 

run its space program.

But the situation only got worse. On April 12, 1961, Russian cosmonaut 

Yuri Gagarin became the fi rst human to orbit the Earth. It was an extraordinary 

Russian triumph. In response to the Soviet success, the New York Times declared imes declared 

that “only Presidential emphasis and direction will chart an American pathway 

to the stars.”

At the time, President Kennedy was embroiled in Cold War crises in almost 

every corner of the world. In Cuba, Russia had established a communist gov-

ernment only sixty miles from the United States; in Germany, Russian-backed 

communists had taken over half of the capital city of Berlin; and in Vietnam, a 

civil war threatened to spawn an even greater confrontation between the United 

States and the Soviet Union.

Th e Times was right: presidential leadership was needed for America to 

advance in the space race. Increasingly, President Kennedy began to ask his 

advisers, “How can we catch up? Th ere is nothing more important.”

Kennedy’s extraordinary speech a month later was the fi rst step. His dra-

matic call to put an American on the moon by the end of 1969 galvanized 
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NASA. Less than a month before his speech, NASA had launched astronaut 

Alan Shepard into space, but Shepard’s suborbital fl ight paled in comparison 

to Russian accomplishments. Still, it was a beginning, and it gave Kennedy the 

confi dence to reach for the moon.

Tragically, Kennedy would never live to see that extraordinary goal achieved. 

On November 22, 1963, he was assassinated while riding in a presidential 

motorcade in Dallas, Texas. After Kennedy’s assassination, the goal he had set, 

to reach the moon, became more than just a rallying cry — it became a memo-

rial. As the decade progressed, NASA carried out spacefl ights that, despite con-

tinued Soviet successes, brought the United States neck and neck with Russia in 

the space race. In late December 1968, another American mission was about to 

lift off . Its name was Apollo 8.

Apollo 8 was diff erent from the crewed spacefl ights, American and Russian, 

that had gone before it. Not only was the fl ight to be launched by the largest, 

most powerful rocket ever built, but all previous missions had been either sub-

orbital or Earth-orbiting. Now three astronauts — Frank Borman, Jim Lovell, 

and Bill Anders — were to attempt to become the fi rst humans to break the 

bonds of Earth. Apollo 8 was headed for the moon.



1

A HISTORIC 

CHANGE IN PLANS



DECEMBER 21, 1968: launch day for Apollo 8. 

Tens of thousands of spectators at the launch viewing sites 

gazed at a gigantic rocket with a tiny space capsule perched 

atop its peak.
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A technician works 

atop the “white room,” 

perched beside the top of 

the Saturn V rocket. The 

Apollo 8 astronauts entered 

their spacecraft through 

this special room.
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Th e rocket was unlike anything the world had ever seen. Standing 363 feet 

tall — about the height of a thirty-six-story building — and weighing 6.2 million 

pounds, the Saturn V was truly amazing. Its fi ve fi rst-stage engines produced a aturn V was truly amazing. Its fi ve fi rst-stage engines produced a 

combined thrust of 7.5 million pounds (about 160 million horsepower), more 

than seventy-fi ve times the power of a 747 airliner taking off . Th e rocket was 

so powerful that in the fi rst second of its fi ring, it burned nearly forty thousand 

pounds of fuel. When the fi rst test was launched, the sound waves it produced 

were so strong that a full four miles away, at the launch viewing area, news 

anchors had to keep hold of their television booths to prevent them from col-

lapsing around them.

“Everything about the Saturn V was bigger,” stated NASA’s director of V was bigger,” stated NASA’s director of 

launch operations Rocco Petrone. “If you had to pick up a valve, you couldn’t 

pick it up by hand. You had to get a forklift truck.” Most amazing of all was the 

building in which the rocket was assembled: it was, of necessity, such a mam-

moth structure (716 feet long, 518 feet wide, and 526 feet tall) that it actually 

had its own climate. Unless all the fans in the building were circulating the air 

inside, clouds, created by the enormous amount of warm, moist air trapped at 

the top of the structure, would form and it would rain.

Apollo 8’s original mission was to test equipment, including a capsule called 

a lunar lander, which would allow astronauts on a later fl ight to land on the 

moon. However, as the time for launch approached, it became clear that prob-

lems in the construction of the lunar lander meant that it would not be ready in 

time for Apollo 8’s scheduled liftoff . Disappointed NASA offi  cials decided that 

preparations for a launch had gone too far to cancel the fl ight. Apollo 8 would 

be sent off  with the primary goal of testing how Saturn V handled the launch aturn V handled the launch 

of a crewed space capsule.

Th en something totally unexpected happened. In August 1968, NASA offi  -

cials received word from the Central Intelligence Agency (CIA) that a Soviet 

rocket capable of carrying two people to the moon — but not landing them 



PIONEERS OF ROCKETRY

The Saturn rocket remains the tallest, heaviest, and most powerful 

rocket ever put into operation, but the development of rocketry 

itself dates as far back as the 1100s, when the Chinese began using 

rockets in warfare. The earliest practical work on rocket engines 

designed for spacefl ight took place in the early 1900s, and three 

innovators — Konstantin Tsiolkovsky in Russia, Hermann Oberth in 

Germany, and Robert Goddard in the United States — are widely 

regarded as the pioneers of modern rocketry.

Tsiolkovsky (1857–1935), an obscure schoolteacher in a 

remote region of Russia, was inspired by the science fi ction of Jules 

Verne and H. G. Wells. In 1903, he declared that rockets would 

be the best means of traveling into space and laid out many of the 

principles of modern spacefl ight. Most important, he detailed how, 

because the pull of Earth’s gravity is strongest near the surface, a 

huge amount of thrust is needed to launch a rocket into space, but 

once it gains enough speed and distance from Earth, the engine 

could be turned off and it — or the spacecraft it carried — would 

coast on its own. Tsiolkovsky was also the fi rst to propose multi-

stage rockets, each powered by its own engine or engines, to carry 

a spacecraft far out into space. He theorized that as each stage 

burns up its fuel, it can be jettisoned, making the spacecraft lighter 

and more effi cient. Tsiolkovsky also noted that liquid, rather than 

solid, fuels would produce the most controllable combustion for 

rockets designed for space travel. Tsiolkovsky never experimented 

with rockets, but his theories profoundly infl uenced the rocketeers 

who followed him.



Hermann Oberth ( center, 

front) with offi cials of the 

U.S. Army Ballistic Missile 

Agency. Oberth inspired 

generations of future 

rocket scientists.



The work and writings of German rocket scientist Hermann Oberth 

(1894–1989) largely echoed and reinforced those of Tsiolkovsky. 

Like his Russian counterpart, with whose work he was familiar, he 

was convinced that the key to space travel was multiple-stage rock-

ets. “If there is a small rocket on top of a big one,” he wrote, “and 

if the big one is jettisoned and the small one is ignited, then their 

speeds are added.” Oberth experimented with several types of liquid 

fuel to achieve ever-higher speeds. Perhaps his greatest contribution 

was as a mentor to a young Wernher von Braun, the man destined 

to become the architect of the Saturn V.Saturn V.Saturn V

Like Tsiolkovsky, American engineer and inventor Robert Goddard 

(1882–1945) fell in love with the idea of rocketry and space travel 

after reading the science fi ction of Jules Verne. He was in high 

school when he declared, “It is diffi cult to say what is impossible, for 

the dream of yesterday is the hope of today and the reality of tomor-

row.” As a physics research fellow, Goddard obtained two patents 

for rocket propulsion, one for a multistage rocket and the other for 

a rocket using solid and liquid fuel. His work A Method of Reaching 

Extreme Altitudes, published in 1919 while he was a professor of 

physics at Clark University, became standard reading for all students 

of rocketry.

Over his lifetime, Goddard registered 214 patents for various 

rocket components. Perhaps his greatest contribution took place on 

March 16, 1926, near Auburn, Massachusetts, with the launch of a 

rocket that rose 184 feet in 2.5 seconds, an accomplishment widely 

regarded as the beginning of the modern age of rocketry and that 

set the stage for space travel. Eleven years later, Goddard launched a 

rocket that rose to an altitude of 8,900 feet. He was still experimenting 

with rockets and rocket engines when he died in August 1945.


