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THe ARMS RACe—THe FUel FoR SPACe exPloRATIon

Tran Bach Trung

Immediately after World War II, the Allied nations were 
drawn into another conflict: the Cold War. The arms race between 
the Soviets and the Americans took place in that context. Despite 
many negative consequences over 45 years of political and military 
tension, the arms race’s weaponry development—especially the 
establishment of ballistic missile technology—greatly and positively 
contributed to the U.S. space exploration program. This essay 
examines the connections between the nuclear and ballistic mis-
siles race and the contributions those missiles made to the U.S. 
space exploration program during the space race between 1958 
and 1969.

Cold War and nuclear Arms Race

Generally, the Cold War was a political battle between two 
opposing ideologies: Capitalism and Communism. While Capital-
ism promoted a multiparty political system and the development 
of the free market economy, Communism advocated the rule of 
one party as well as the regulation of a central economy. even 
though the root of this conflict dated back to the Russian Revolu-
tion in 1917, the Cold War only truly began after World War II.1 
In that context, both the United States, which led the Capitalist 



162 Tran Bach Trung

bloc, and the Soviet Union, which led the Communists bloc, tried 
to spread their ideologies around the world and sought ways to 
prove superiority over one another through “hostility, distrust and 
rivalry.”2 This war was truly a major step back in the relationship 
between eastern europe and Western nations as well as in the 
attempt to recreate world peace throughout the second half of 
the 20th century.

The arms race between the U.S. and the USSR took 
place during the Cold War. Marked by the “intensely competitive 
and belligerent manner” in which those nations sought to gain 
a weaponry advantage over the other,3 the arms race could be 
divided into two components. For conventional weapons, both 
governments invested a huge amount of resources in the develop-
ment and improvement of various types of military equipment, 
such as guns, explosives, tanks, ships, submarines, and airplanes. 
However, the hotspot of the race lay in a newly developed type of 
weapon: nuclear.

This distinctively dangerous weapon had proved its destruc-
tive power shortly before the end of the World War II. on August 
6, 1945, a 15-kiloton (TnT equivalent) atomic bomb nicknamed 
little Boy was dropped from a B-29 bomber onto Hiroshima in 
Southern Japan,4 killing 232,000 Japanese within 4 months,5 com-
pletely destroying 48,000 buildings and severely damaging another 
22,000.6 Four days later, another atomic bomb, nicknamed Fat Man, 
was dropped onto nagasaki, producing a 21-kiloton explosion7 
that destroyed 44 percent of the city and caused 61,000 deaths.8 
These bombs persuaded the Japanese to surrender on September 
2, 1945, concluding WWII in the Pacific. Both the Soviets and 
Americans understood that nuclear weaponry would play a key 
role in obtaining not only military but also political superiority 
in the modern world.

Therefore, during the first decade after World War II, the 
world observed a series of competitions between the Soviets and 
Americans in nuclear technology development. In 1949, the USSR 
successfully constructed its first A-Bomb.9 Between 1951 and 1952, 
the U.S. successfully detonated the first thermonuclear (fusion) 
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device ignited “by hydrogen isotopes fission,” nicknamed Ivy Mike.10 
The Soviets soon followed by detonating their first fission-boosted 
thermonuclear device in 1953 and the first “true thermonuclear 
weapon” in 1955.11 In 1956, the Americans successfully conducted 
the first airdrop of a thermonuclear bomb. After 10 years, the 
nuclear bomb had significantly increased in explosive capacity, 
from 19 kilotons (equivalent) in Trinity, the first atomic bomb 
successfully detonated by the U.S. at the test site in new Mexico 
desert on July 16, 1945, to 10.4 megatons (equivalent) , in the Ivy 
Mike explosion at enewetak atoll on november 1, 1952.12 The race 
for nuclear technology between the Americans and the Russians 
raised the fear that human civilization could be destroyed in an 
all-out nuclear war.

Along with the race for technological development was 
the race to enlarge nuclear stockpiles on each side. The number 
of U.S. strategic offensive nuclear warheads nearly doubled over 
one decade, from 2,123 in 1956 to 4,251 in 1965. The Soviets 
tried to close the nuclear gap, increasing their inventory tenfold 
from 88 strategic warheads in 1956 to 974 in 1965, and doubling 
that number four years later. However, the USSR still remained 
inferior in number of nuclear warheads throughout the 1960s.13 
That tremendous rivalry for the largest nuclear stockpile posed 
a threat to humanity and obviously was driven more by politics 
than military strategy for neither side would have needed to use 
that many warheads if nuclear war had happened.

Rocket Race 

While both nations tried to increase the number as well 
as the yield of their nuclear warheads, they also sought to develop 
vehicles that could deliver those warheads thousands of miles. For 
the Soviets, to counter the growing military and nuclear might of 
the U.S., tactical bombers were not considered to be a good option. 
Indeed, before the Cuban Revolution in 1959, the Soviets had no 
bases near the U.S.. It would be a big loss for their air force to have 
bombers flying one-way from eastern europe to north America.14 
Also, compared to U.S. strategic nuclear forces, the number of 
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Soviet bombers was minuscule. eleven years after World War II, 
the U.S. owned 1,650 intercontinental bombers while the USSR 
possessed only 22.15 These reasons led the Soviets to focus on a 
weapon that would soon trigger the space race: the ballistic missile.

Despite the fact that ballistic missile technology flourished 
in the U.S. and the USSR throughout the last half of the 20th 
century, it was first developed by the Germans back in World War 
II. on october 3, 1942, the first ballistic missile, the A-4, so-called 
V-2 by the Allies, successfully “arced through the sky,” reaching an 
altitude of 96 kilometers. By August 1943, the Germans possessed 
the world’s first missile assembly line, placed in Mittelwerke, a city 
in central Germany. In September 1944, the Germans desperately 
launched waves and waves of V-2s in an attempt to reverse the 
tide. overall, about 6,000 V-2s were manufactured throughout 
the war and about 3,225 of which had “landed in england, France 
and Belgium.”16 The destruction was severe; however, the Ger-
mans’ V-2 did not save them from the inevitable defeat. After the 
war, German scientists were captured and recruited by both the 
Americans and the Soviets. Wernher von Braun, lead designer of 
the V-2, and the one who would soon become an American hero 
with his contribution in space exploration, and 114 other German 
rocket engineers, technicians, scientists and mechanics came to 
Fort Bliss, Texas under operation Paperclip. The rest of the nazi 
German rocket team, including Hermann Gröttrup were taken 
to work for the Soviet government.17 This explains why German 
scientists and engineers played a key role in the development of 
the Russian and the American ballistic missiles programs despite 
the fact that both sides previously had pioneering rocket scientists 
in K. e. Tsiolkovsky and Robert H. Goddard. It also answers the 
question why the Americans and Soviets were the only nations able 
to compete with one another for ballistic missiles since the 1950s.

After peace was established, the USSR began working on its 
first ballistic missile project: to reproduce the Germans’ V-2. The 
Soviet’s exact replica of the V-2, named R-1, could carry a 785-ki-
logram warhead over a distance of 270 km. The missile was first 
tested in 1948 and came into service in 1950. one year later, the 
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Soviets successfully tested the R-2 missile whose payload capacity 
and operating range were 1,008kg and 600km. Another missile, 
the R-5, able to carry a 1,000-kilogram warhead over a distance 
of 1,200km, came in 1955. Its modification, the R-5M, shot into 
history as the first missile to carry a nuclear warhead in February 
1956. Although the development from R-1 to R-5, conducted un-
der the leadership of Sergei Pavlovich Korolev, was considered to 
be a significant achievement for the Soviets, their most important 
missile throughout the 1950s was the R-7. Started one year after 
the detonation of the Soviet’s thermonuclear warhead in 1953, the 
project aimed to construct an intercontinental delivery system.18 
Based on Andrei Dmitrievich Sakharov’s estimates for the warhead 
weight,19 this rocket was designed to carry 5,500kg, reaching a 
distance of 7,900km.20 While the Americans preceded them with 
nuclear technology, the Soviets now had the upper hand with their 
intercontinental missile, which was successfully launched in May 
1957.21 However, due to the high cost of a half billion rubles per 
missile,22 the deployment was suspended until 1960.23

Two months after the successful launch of the R-7 intercon-
tinental missile, the Soviets decided to use that missile to launch 
artificial satellites into earth orbit. on october 4, 1957, in Tyuratam, 
Kazakhstan, the first man-made satellite was launched into space. 
Sputnik I, a 184-pound silver-colored sphere with four antennae, 
began its orbit and started transmitting beeping signals around 
the world. Sputnik I circled round the globe every 96 minutes, 
“reaching as far as 569 miles” at apogee. A month later, also at 
Tyuratam, the Russians launched a second satellite into orbit with 
another R-7 rocket. Sputnik II, weighting about 1,120 pounds, was 
the first satellite to carry a living creature: a dog named laika,24 
who died hours after launch. R-7 launched the Soviets’ and the 
Americans’ great rivalry and adventure: the space race.

The launching of the Sputniks created a concern over a 
“missile gap” among Americans. If the Soviets were capable of 
putting satellites into space, Americans feared, they might have 
then been able to fire a nuclear warhead using an intercontinental 
ballistic missile. Such missiles, they worried, could reach Western 
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european countries and perhaps even the United States. Also, fear-
ing inferiority to the Soviets in term of technology and military, in 
1958 President eisenhower passed the national Defense education 
Act, which spent more than $5 billion for “higher education in 
science, foreign language and humanities.” For national security, 
the Pentagon, which had previously argued for bomber develop-
ment, now called for “massive spending on [ballistic] missiles.”25 
However, the missile gap never existed26 and, in fact, throughout 
the Cold War, Americans and Soviets were always close rivals. nev-
ertheless, the U.S. missile industry was pushed faster than ever; 
within several years, the Americans had successfully constructed 
and deployed several types of first-generation ballistic missiles.

The Redstone, a short-range ballistic missile (SRBM), was 
developed by Chrysler Corporation at Redstone Arsenal and de-
ployed in 1959 by the U.S. and nATo. It was capable of carrying 
a payload of 2,800kg, equivalent to a l-2MT (megaton) nuclear 
warhead, and reaching a target within 400 km. Intermediate range 
ballistic missiles (IRBM) included Jupiter and Thor. Jupiter was 
developed by the Chrysler Corporation and deployed in 1959 in 
Italy and Turkey. The missile could carry a 1.44 megaton W-49 
nuclear warhead, capable of reaching targets within a range of 
2,400km. Both the Redstone and Jupiter were designed by Wer-
nher von Braun. Designed to carry a 1.44 MT nuclear warhead, 
Thor was developed by the Douglas Company and deployed in 
1958 in the United Kingdom. The operation range of this mis-
sile was around 700km.27 Atlas and Titan missiles were designed 
to be intercontinental ballistic missiles (ICBM). Manufactured 
by Convair Corporation, the Atlas missile had a range between 
10,000 to 15,000 km and a payload equal to a 1-megaton thermo-
nuclear warhead.28 Model D of the missile became the first ICBM 
of the U.S. on July 28, 1959.29 Atlas continued to serve the army 
until 1965, when it was replaced by the Minuteman, a solid-fueled 
ICBM.30 lastly, designed by the Glen l. Martin Company as a two-
stage missile and deployed in 1962, Titan could carry a 3.75 MT 
nuclear warhead and could reach targets from 8,800 to 10,000km.31
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Threat of nuclear Armageddon 

The development of nuclear weapons and missiles, in 
the context of the Cold War, created fear of a large-scale nuclear 
exchange, a war that could eliminate most of civilization on the 
planet. During the Taiwan Strait Crisis of 1954, China, fearing 
that the “[Chinese] nationalists would attempt an invasion of the 
mainland with U.S. support,” shelled and initiated air attacks on 
Taiwan’s northern islands: Quemoy, Matsu and Tachen. Tensions 
rose and the U.S. was “fully prepared” to defend Taiwan’s offshore 
islands by all means, including the use of nuclear weapons. Another 
Taiwan Strait Crisis put the world on the brink of war in 1958 as 
nikita Khrushchev, leader of the Soviet Union, warned that West 
Germany would have “no chance of survival” and the USSR would 
use nuclear weapons on the U.S. if America invaded mainland 
China.32 The Berlin Crisis of 1961, after a failed attempt by the 
Soviets to cut off access to Berlin, resulted in the construction 
of the Berlin Wall (to prevent escape to the West), was followed 
by a series of aggressive military actions by both sides. The U.S. 
activated 150,000 reserve troops and the USSR conducted “50 
atmospheric nuclear tests,” including a 58-megaton “Tsar bomb,” 
the most powerful thermal weapon ever exploded.33 Another crisis 
occurred the following year in Cuba. The Soviets, fearing that their 
national security was endangered by U.S. Jupiter missiles deployed 
in Turkey, decided to transport nuclear missiles to Cuba. High 
altitude U.S. surveillance aircraft discovered the Soviets’ plan, the 
U.S. put its forces on high alert; 156 ICBMs along with B-47 and 
tactical B-52 bombers were readied to attack the missile bases and 
invade Cuba.34 The potential of World War III was pushed to the 
limit, but the Soviets backed down and removed their missiles. 

not only did it pose a constant threat to world peace, the 
nuclear arms race also left serious environmental consequences. 
During the Cold War, hundreds of nuclear weapons tests were 
carried out on both sides, with explosions ranging from several 
kilotons to dozens of megatons. By 1987, the U.S. had detonated 
919; 212 of which were atmospheric explosions. The tests were 
conducted outside U.S. territory, such as at the Marshall Islands in 
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the Pacific, as well as inside U.S. territory, in nevada, new Mexico, 
Colorado, Mississippi and Alaska.35 “no region of the world was 
untouched by radioactive fallout” and the environment around the 
test sites was severely damaged. The radioactive pollution produced 
by these tests may have been more significant than that created 
by the Chernobyl and Fukushima incidents. Acknowledging the 
hazards, the USSR, the U.S., and the UK promoted and ratified 
the nuclear Test Ban treaty on August 5, 1963, prohibiting all 
atmospheric, underwater and space explosions, limiting nuclear 
tests to underground sites.36

In economic terms, both the U.S. and the Soviet Union paid 
a heavy price by the end of the Cold War. The arms race cost the 
American government $ 5.5 trillion in total.37 In 1987, American’s 
debt had risen to $4 trillion.38 These levels were largely due to years 
and years of military spending on developing and deploying new 
weapons. The picture was even worse for the Soviet side. Weapons 
production had drained a large amount of energy and capital from 
the Soviets’ inflexible economy. The Soviets’ defense expense in-
creased from 12–14 percent of its GnP in 1965 to 15–17 percent 
in 1985. Comparatively, U.S. defense spending remained around 
6–7 percent of its national GnP throughout the Cold War.39 This 
burdensome expenditure by the USSR contributed to the need 
for economic reform during the 1980s, which failed to prevent 
the Soviet Union’s collapse in 1991 and led to “severe” economic 
hardships for Russians throughout the 1990s.40

Contribution of Rockets to U.S. Space exploration 

Initially developed to counter the enemy nuclear forces, 
American missiles as well as Soviet missiles have never been used 
to launch a nuclear weapon during warfare. Instead of starting a 
world war, ballistic missiles turned out to contribute more to non-
military purposes. By providing vehicles to launch satellites and 
probes and to bring humans to space, military missile technology 
boosted the development of various branches of science, including 
cosmology, aeronautical engineering, geography, and meteorol-
ogy, as well as many inventions that had transformative effects on 
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society, for example in the field of communications. Technolo-
gies that have helped improve mankind and great achievements 
in space exploration for the world in general and for Americans 
in specific stemmed from the space race during the Cold War.

The first milestone in American space exploration was 
explorer 1, the first U.S. satellite. launched on January 31, 1958, 
at Cape Canaveral, under the direction of Wernher von Braun, 
explorer I carried scientific instruments to measure cosmic radia-
tion, “frequency of impact and size of micrometeoroids,” earth’s 
gravity, and much other important data for scientists.41 explorer I 
was put into orbit by a Jupiter-C vehicle called the Juno I rocket, a 
modified version of the Redstone SRBM. This rocket was designed 
by the “Army Ballistic Missile Agency with the assistance of the Jet 
Propulsion laboratory.”42 Jupiter-C and explorer I represented 
the first successful use of military technology in space exploration 
in U.S. history.

The satellite was both scientifically and socially significant. 
For science, the data accumulated helped prove the existence of 
a radiation belt around the earth, the Van Allen belt.43 For the 
public, although it weighed only 30 pounds, the satellite had saved 
face for the U.S. government after the navy’s failure to put the 
first satellite into orbit using a Vanguard missile on December 
6, 1957.44 not only a relief for the people and government, the 
successful launch was also seen as concrete proof that America 
had not fallen far behind in space exploration and military power 
after the two Sputniks. Furthermore, explorer I paved the way for 
later U.S. space missions by leading to the development in 1958 
of the national Aeronautics and Space Administration (nASA).45

Military technologies were also rooted deeply into other 
U.S. satellite launches from 1958 to 1969. The Redstone SRBM 
modifications, the Juno I and II rockets, continued to successfully 
carry out six more geophysics and astronomy launches in the early 
explorer mission series (Juno I for explorer 3, 4 and Juno II for 
explorer 7, 8, 11). Modified Jupiter IRBM—the Jupiter AM rockets, 
although they did not launch any satellites, conducted sub-orbital 
biological missions. The ICBM Atlas modifications—Atlas Agena 
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and Atlas Centaur—successfully carried out a number of missions 
in the field of geophysics-astronomy and application technology, 
launching satellites for the orbiting Geophysical observatory 
(oGo), the orbiting Astronomical observatory (oAo), and the 
Applications Technology Satellites (ATS) program.46

nASA major satellite launches, however, used modified 
Thor IRBM: Thor Able, Thor Agena and Thor Delta. Thor Able and 
Agena rockets successfully launched several satellites in geophysics-
astronomy missions (explorer, Geodetic earth orbiting Satellites 
(GeoS), and oGo), international missions (Alouette) and meteo-
rological missions (Test Infra-Red observation Satellites (TIRoS) 
and nimbus). Due to its reliability, the Delta accounted for nearly 
70 percent of nASA’s major earth-orbiting satellite missions. In 
geophysics-astronomy, the Delta vehicles replaced the Junos and 
other types of modified Thor vehicles to place explorer satellites 
into orbit. The main launcher of oSo and GeoS missions, Delta 
also carried out some international programs, such as ARIel, 
SKYneT, and nATo missions; space biology missions, such as 
Biosatellites (BIoS); meteorological missions, such as the TIRoS 
series; and communication-navigation missions, such as eCHo, 
TelSTAR, RelAY, SYnCoM and CoMSAT.47 Missiles developed 
for military defense provided the basis for and the development 
of many fields in science as well as non-military technologies dur-
ing the 1950s and 1960s.

For space missions that went beyond earth’s orbit, the arms 
race missiles also played a very significant role. Juno II and the 
Thor-Able rocket each participated in the one Pioneer mission 
between 1959 and 1960. The Delta rocket carried out the rest of 
the five Pioneer interplanetary missions in the latter half of the 
decade, from August 1966 to August 1969. While the modified 
Thor rockets participated mainly in launching earth-orbiting 
satellites, the modified Atlas was the major vehicle in lunar and 
planetary unmanned programs. The Atlas-Centaur fully supported 
seven Surveyor missions from May 1966 to January 1968 and two 
Mariner flights in 1969. The Atlas-Agena vehicles successfully 
launched six Ranger missions from April 1962 to March 1965, 
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three Mariner missions from July 1962 to June 1967, and five lu-
nar orbiter missions from August 1966 to August 1967.48 Without 
the technologies from the military missiles, these missions could 
never have collected important data for cosmology or acquired 
enough information for nASA to later send humans to the moon.

The Mercury project was born in 1959 to fulfill the mission 
to bring U.S. astronauts into space. In April 1961 the Soviets beat 
the U.S. in launching a man into space, putting Russian cosmo-
naut Yuri Gagarin into earth orbit. on May 5, 1961, a modified 
Redstone rocket, the Mercury-Redstone, launched from Cape Ca-
naveral, carrying American astronaut Allan B. Shepard. Although 
that flight—named Freedom 7—did not put Shepard into orbit, 
it brought the first American into space, lifting Shepard to 116 
miles above the ground. He underwent 14.8 minutes of flight and 
experienced five minutes of weightlessness.49 The launch reinforced 
President John F. Kennedy’s determination to send Americans to 
the moon by the end of the decade and return them safely to the 
earth, well as the people’s belief that the U.S. could still beat the 
USSR in the space race.50 While the Mercury-Redstone rockets 
mainly served Mercury’s sub-orbital missions, the modified At-
las—the Mercury-Atlas rocket—was the main carrier for orbital 
missions. The Mercury-Atlas successfully carried out Friendship 
7, the mission that put the first American, John H. Glenn, Jr., into 
orbit in February 1962 as well as the Aurora 7, Sigma 7, and Faith 7 
missions.51 The story of the Mercury missions once again indicates 
the important role of arms race technology in space exploration.

Following project Mercury, the Gemini program with two 
astronauts prepared for the Apollo three-man moon missions. 
This program was primarily concerned with improving the ma-
neuvering of spaceships, including the ability to change orbit and 
altitude as well as to conduct rendezvousing and docking between 
vehicles.52 The Gemini missions involved the first use of “extrave-
hicular activities” and a “personal propulsion unit” (Gemini VI, 
June 1965), the first use of a fuel cell (Gemini V, August 1965), 
the first flight without astronauts wearing space suits (Gemini VII, 
December 1965), and the first docking between vehicles (Gemini 
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VIII, 1966). Also, experiments were designed and carried out in 
space to evaluate human health in zero gravitational conditions. 
looking at the whole Gemini picture between April 1964 and 
november 1966, 10 main missions were successfully launched by 
the military modified Titan II, the Gemini-Titan II rocket. other 
un-manned rendezvousing and docking missions during that 
period were carried by modified Atlas rockets, the Atlas –Agena.53

The next step for space exploration was to send men to 
the moon. The Apollo program was born to carry the Americans’ 
determination to be the leader in lunar exploration. The pro-
gram started with unmanned sub-orbital and unmanned orbital 
flights, conducted by Saturn I and IB vehicles between 1964 and 
1968. Then, in october 1968 and March 1969, nASA conducted 
two manned earth orbital missions, named Apollo 7 and Apollo 
9, using Saturn IB and Saturn V vehicles. The Saturn V rockets 
then continued to support two manned lunar orbiting missions, 
Apollo 8 in December 1968 and Apollo 10 in May 1969. After that, 
with Apollo 11, America became the first and only nation to send 
humans to earth’s only natural satellite. on July 16, 1969, a Saturn 
V vehicle safely brought three Americans—neil Armstrong, Buzz 
Aldrin and Michael Collins—to the moon.54

The Apollo program not only accomplished the goal set by 
President Kennedy in 1961, which was to bring Americans to the 
moon by the end of the decade, but also reaffirmed the U.S. in a 
leading place in technology and economy. The accomplishment 
also marked a triumph in nASA management policy to overcome 
huge difficulties in engineering and technology.55 last, but not 
least, the event was a pure great milestone in space exploration, 
as neil Armstrong had said when he stood on the moon: “one 
small step for man, one giant leap for mankind.”

This achievement could never have been accomplished 
without the help of the Saturn V. Unlike the rockets that covered 
the Mercury and Gemini programs, the Saturn V rocket was not 
a modified version of any military ballistic missile, but was con-
structed by ballistic missile scientists and engineers. Indeed, the 
Saturn rocket was designed under Wernher von Braun and his 
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team, who also designed the Redstone and the Jupiter ballistic 
missiles.56 The first stage of the Saturn V, S-I, consisted of five 
clustered F-l engines, each with one and a half million pounds of 
thrust. The second stage, S-II, contained five J-2 engines; while 
the third stages, S-IVB, only had one. each J-2 engine produced 
a lift equal to 230,000 pounds.57 These F-l and J-2 engines were 
created by the Rocketdyne Division of north American Aviation, 
(whose Space & Information Systems Division built the command 
modules), and they had participated in creating the navaho mis-
siles, the Redstone engines and parts of the Tartar, Terrier, and 
Peacekeeper missiles.58 Robert Biggs, a lead development engineer 
of the F-l, noted that the F-l engine “was based on, except for 
size, pretty much the same technology being used for the ballistic 
missiles.”59 Military technology clearly played a decisive role in 
accomplishments of the Apollo missions.

The ideological conflict between the Soviets and the 
Americans triggered the nuclear arms race. Despite its cost and 
dangers, the arms race gave rise not only to the ballistic missiles 
pointed not only at enemy targets, loaded with nuclear warheads, 
but also to new frontiers of space as well as scientific exploration 
and discovery. Today, while many of the arms race consequences 
are being diminished, its legacies, which include space-based sci-
ence and technologies, continue to flourish and become more 
significant. Space stations such as the ISS make long-term mis-
sions in space possible; scientific equipment such as the Hubble 
telescope allow human beings to further explore and study the 
universe; and, technologies such as GPS, enhance human lives. 
The arms race indeed had contributed hugely not just to U.S. 
space exploration but also to the scientific and technological 
advancement of mankind.



174 Tran Bach Trung

notes

  1  Paul Pierpaoli, Jr. “Cold War,” World at War: 
Understanding Conflict and Society, http://worldatwar.abc-
clio.com/Search/Display/1098822?terms=nuclear+arms+race 
(accessed January 29, 2013)

  2  Ibid.
  3  “Arms Race,” in Gale encyclopedia of U.S. economic 

History ed. Thomas Carson and Mary Bonk (Detroit, 
MI: Gale, 1999), http://ic.galegroup.com/ic/uhic/
ReferenceDetailsPage/ReferenceDetailsWindow?failoverType=
&query=&prodId=UHIC%3AWHIC&windowstate=normal&con
tentModules=&mode=view&displayGroupname=Reference&li
miter=&currPage=&disableHighlighting=false&source=&sortBy
=&displayGroups=&search_within_results=&action=e&catId=&a
ctivityType=&scanId=&documentId=GAle%7CeJ1667500039&
userGroupname=mlin_n_governor&jsid=4506495b0c2flca0ced
c354f7eb62244 (accessed november 12, 2012)

  4  Robert S. norris, Thomas B. Cochoran, and William M. 
Arkin, Known U.S. nuclear Tests July 1945 to 31 December 
1987 Report no. nWD 87-1, nuclear Weapons Databook 
(Washington, D.C: natural Resources Defense Council, 1988) 
p. 17

  5  This is the total number of people killed directly by the 
explosion and by the remaining radiation after many years.

  6  “Weaponry, nuclear,” International encyclopedia of the 
Social Sciences ed. William A. Darity, Jr., 47–49, 2nd ed., Vol. 9 
(Detroit, Michigan: Macmillan Reference U.S.A, 2008)

  7  norris, Cochoran and Arkin, Known U.S. nuclear, p. 17
  8  Dennis W. Cheek, “Hiroshima and nagasaki,” in 

encyclopedia of Science, Technology, and ethics ed. Carl 
Mitcham (Macmillan Reference U.S.A, 2005) pp. 921–924, 
http://ic.galegroup.com/ic/whic/ReferenceDetailsPage/Refe
renceDetailsWindow7fail?overType=&query=&prodId=WHIC&
windowstate=normal&contentModules=&mode=view&displayG
roupname=Reference&limiter=&currPage=&disableHighlighti
ng=false&displayGroups=&sortBy=&source=&search_within_re
sults=&action=e&catId=&activityType=&scanId=&documentId=
GAle%7CCx3434900325&userGroupname=mlin_n_governor
&jsid=4caaa201118bd36c890d282ec869efD4 (accessed May 28, 
2013)

  9  Brian Madison Jones, “nuclear Arms Race: 
Cold War,” World at War: Understanding Conflict 



175THE CONCORD REVIEW

and Society, http://worldatwar.abc-clio.com/Search/
Display/1272009?terms=nuclear%20arms%20
race&webSiteCode=Sln_WAR&returnToPage=%2fSearch%
2fDisplay%2f1272009%3fterms%3dnuclear+arms+race&toke
n=770BFC51C75B081e17B03C7e713F53A7&caserror=False 
(accessed January 29, 2013)

10  norris, Cochoran and Arkin, Known U.S nuclear, 
pp. 18–19

11  Richard G. Hewlett and David Rezelman, “Hydrogen 
Bomb,” in Dictionary of American History ed. Stanley I. Kutler, 
3rd ed. (Charles Scribner’s Sons, 2003) pp. 203–204, http://
ic.galegroup.com/ic/uhic/ReferenceDetailsPage/ReferenceD
etailsWindow7failoverType=&query=&prodId=UHIC%3AWHI
C&windowstate=normal&contentModules=&mode=view&displa
yGroupname=Reference&limiter=&currPage=&disableHighlig
hting=false&displayGroups=&sortBy=&source=&search_within_
results=&action=e&catId=&activityType=&scanId=&documen
tId=GAle%7CCx3401801975&userGroupname=mlin_n_go
vernor&jsid=b2089195d35127ac5bf16b78e22d16e1 (accessed 
February 2, 2013)

12  norris, Cochoran and Arkin, Known U.S nuclear, 
pp. 17–19, 23

13  Robert S. norris, William M. Arkin, and Thomas B. 
Cochran, U.S.-USSR Strategic offensive nuclear Forces 
1946–1987 Report no. nWD 87-1, nuclear Weapons Databook 
(Washington, DC: natural Resources Defense Council, 1987) 
pp. 12–13

14  Sergei n. Khrushchev, “Interview with Dr. Sergei n. 
Khrushchev,” Red Files, last modified 1999, http://www.pbs.
org/redfiles/moon/deep/interv/m_int_sergei_khrushchev.
htm (accessed February 2, 2013)

15  norris, Arkin, and Cochran, U.S.-USSR Strategic, pp. 24–
27

16  Ray Spangenburg and Diane Moser, Wernher Von Braun: 
Space Visionary and Rocket engineer (new York: Facts on File, 
1995) pp. 48, 53, 58, 62–63

17  Ibid., pp. 72–74
18  Boris e. Chertok, Creating a Rocket Industry ed. Asif 

A. Siddiqi, Vol. 2 of Rockets and People, The nASA History 
Ser. (Washington, D.C: national Aeronautics and Space 
Administration, 2006) PDF pp. 241–243, 284, 289

19  Khrushchev



176 Tran Bach Trung

20  Hajime ozu, “The Illustrated encyclopedia of the World’s 
Missile Systems,” Missile Index, last modified october 29, 1997, 
http://missile.index.ne.jp/en/index.html (accessed February 
2, 2013)

21  Chertok, p. 289
22  Khrushchev
23  ozu
24  Jay Barbree, live from Cape Canaveral: Covering the 

Space Race, from Sputnik to Today (new York: Smithsonian/
Collins, 2007) pp. 1–4, 7

25  Ronald e. Powaski, The Cold War-The United States and 
the Soviet Union 1917–1991 (new York: oxford University, 
1998) p. 123

26  Ibid., p. 123
27  ozu
28  Reggie Manning, Sr., “Air Force History of ICBM 

Development, Safeguarding America,” Malmstrom Air Force 
Base, last modified March 5, 2012, http://www.malmstrom.
af.mil/news/story.asp?id=123292560 (accessed February 2, 
2013)

29  Chuck Walker and Joel Powell, Atlas: the Ultimate 
Weapon (Burlington: Apogee, 2005) p. 262

30  Manning
31  ozu
32  Powaski, pp. 111–112, 125
33  Ibid., pp. 139–140
34  Ibid., pp. 142–143
35  norris, Cochoran and Arkin, Known U.S. nuclear, 

pp. 54–56
36  Jessica l. Cox and Margaret Cosentino, “limited nuclear 

Test Ban Treaty,” in encyclopedia of Science, Technology, 
and ethics ed. Carl Mitcham (Macmillan Reference U.S.A., 
2005) pp. 1131–1133, http://ic.galegroup.com/ic/uhic/
ReferenceDetailsPage/ReferenceDetailsWindow7failoverType
=&query=&prodId=UHIC%3AWHIC&windowstate=normal&co
ntentModules=&mode=view&displayGroupname=Reference&li
miter=&currPage=&disableHighlighting=false&displayGroups=
&sortBy=&source=&search_within_results=&action=e&catId=&
activityType=&scanId=&documentId=GAle%7CCx3434900397
&userGroupname=mlin_n_governor&jsid=c9f87078a300ac632
4ca4a654b6cac09 (accessed January 29, 2013)

37  “Arms Race”
38  Powaski, p. 305



177THE CONCORD REVIEW

39  Ibid., p. 252
40  Ibid., p. 307
41  Constance Mclaughlin Green and Milton lomask, 

Vanguard: a History (Washington, D.C: national Aeronautics 
and Space Administration, 1970) PDF, p. 288

42  William A. lockyer, Jr., A Summary of Major nASA 
launching report no. KHR-1 (Florida: national Aeronautics 
and Space Administration, 1970) PDF, p. A1

43  Ibid., p. A1
44  Powaski, pp. 122–123
45  Barbree, pp. 15–16
46  lockyer, pp. 3–24
47  Ibid., pp. 3–60
48  Ibid., pp. 61–80
49  Ibid., pp. 93–102
50  Barbree, p. 66
51  lockyer, pp. 93–102
52  Barbree, p. 86
53  lockyer, pp. 103–114
54  Ibid., pp. 117–132
55  Roger D. launius, “The legacy of Project Apollo,” one 

Giant leap for Mankind last modified July 27, 2004, http://
history.nasa.gov/ap11-35ann/legacy.html (accessed February 3, 
2013)

56  Spangenburg and Moser, p. 102
57  Steven C. Fisher and Shamim A. Rahman, eds., 

Remembering the Giant: Apollo Rocket Propulsion 
Development The nASA History Series (Washington, D.C.: 
national Aeronautics and Space Administration, 2009) PDF, 
pp. 15–27

58  Boeing, “Rocketdyne Division,” http://www.boeing.com/
history/bna/rocketdyne.htm (accessed February 3, 2013)

59  Fisher and Rahman, p. 17



178 Tran Bach Trung

Bibliography

“Arms Race,” in Gale encyclopedia of U.S. economic 
History edited by Thomas Carson and Mary Bonk, Detroit, 
MI: Gale, 1999, http://ic.galegroup.com/ic/uhic/
ReferenceDetailsPage/ReferenceDetailsWindow?failoverType=
&query=&prodId=UHIC%3AWHIC&windowstate=normal&con
tentModules=&mode=view&displayGroupname=Reference&li
miter=&currPage=&disableHighlighting=false&source=&sortBy
=&displayGroups=&search_within_results=&action=e&catId=&a
ctivityType=&scanId=&documentId=GAle%7CeJ1667500039&
userGroupname=mlin_n_governor&jsid=4506495b0c2f1ca0ced
c354f7eb62244 (accessed november 12, 2012)

Barbree, Jay, live from Cape Canaveral: Covering the Space 
Race, from Sputnik to Today new York: Smithsonian/Collins, 
2007

Boeing, “Rocketdyne Division,” Boeing, http://www.boeing.
com/history/bna/rocketdyne.htm (accessed February 3, 2013)

Cheek, Dennis W., “Hiroshima and nagasaki,” in 
encyclopedia of Science, Technology, and ethics edited by 
Carl Mitcham, pp. 921–924, Macmillan Reference U.S.A. 2005, 
http://ic.galegroup.com/ic/whic/ReferenceDetailsPage/Refe
renceDetailsWindow?failoverType=&query=&prodId=WHIC&
windowstate=normal&contentModules=&mode=view&displayG
roupname=Reference&limiter=&currPage=&disableHighlighti
ng=false&displayGroups=&sortBy=&source=&search_within_re
sults=&action=e&catId=&activityType=&scanId=&documentId=
GAle%7CCx3434900325&userGroupname=mlin_n_governo
r&jsid=4caaa201118bd36c890d282ec869ef04 (accessed May 28, 
2013)

Chertok, Boris e., Creating a Rocket Industry edited by Asif 
A. Siddiqi, Vol. 2 of Rockets and People, The nASA History 
Ser., Washington, D.C.: national Aeronautics and Space 
Administration, 2006, PDF

Cox, Jessica l., and Margaret Cosentino, “limited nuclear 
Test Ban Treaty,” in encyclopedia of Science, Technology, and 
ethics edited by Carl Mitcham, pp. 1131–1133, Macmillan 
Reference U.S.A, 2005, http://ic.galegroup.com/ic/uhic/
ReferenceDetailsPage/ReferenceDetailsWindow?failoverType=
&query=&prodId=UHIC%3AWHIC&windowstate=normal&con
tentModules=&mode=view&displayGroupname=Reference&li
miter=&currPage=&disableHighlighting=false&displayGroups=
&sortBy=&source=&search_within_results=&action=e&catId=&



179THE CONCORD REVIEW

activityType=&scanId=&documentId=GAle%7CCx3434900397
&userGroupname=mlin_n_governor&jsid=c9f87078a300ac632
4ca4a654b6cac09 (accessed January 29, 2013)

Fisher, Steven C., and Shamim A. Rahman, eds., 
Remembering the Giant: Apollo Rocket Propulsion 
Development The nASA History Ser., Washington, D.C.: 
national Aeronautics and Space Administration, 2009, PDF

Green, Constance Mclaughlin, and Milton lomask, 
Vanguard: a History Washington, D.C.: national Aeronautics 
and Space Administration, 1970, PDF

Hewlett, Richard G., and David Rezelman, “Hydrogen 
Bomb,” in Dictionary of American History edited by Stanley 
I. Kutler, pp. 203–204, 3rd ed., Charles Scribner’s Sons, 2003, 
http://ic.galegroup.com/ic/uhic/ReferenceDetailsPage/Ref
erenceDetailsWindow?failoverType=&query=&prodId=UHIC
%3AWHIC&windowstate=normal&contentModules=&mode=v
iew&displayGroupname=Reference&limiter=&currPage=&dis
ableHighlighting=false&displayGroups=&sortBy=&source=&se
arch_within_results=&action=e&catId=&activityType=&scanId
=&documentId=GAle%7CCx3401801975&userGroupname=
mlin_n_governor&jsid=b2089195d35127ac5bf16b78e22d16e1 
(accessed February 2, 2013)

Jones, Brian Madison, “nuclear Arms Race: Cold 
War,” World at War: Understanding Conflict and 
Society, http://worldatwar.abc-clio.com/Search/
Display/1272009?terms=nuclear%20arms%20
race&webSiteCode=Sln_WAR&rerurnToPage=%2fSearch%
2fDisplay%2fl272009%3fterms%3dnuclear+arms+race&toke
n=770BFC51C75B081e17B03C7e713F53A7&caserror=False 
(accessed January 29, 2013)

Khrushchev, Sergei n., “Interview with Dr. Sergei n. 
Khrushchev,” Red Files, last modified 1999, http://www.pbs.
org/redfiles/moon/deep/interv/m_int_sergei_khrushchev.
htm (accessed February 2, 2013)

launius, Roger D., “The legacy of Project Apollo,” one 
Giant leap for Mankind, last modified July 27, 2004, http://
history.nasa.gov/ap11-35ann/legacy.html (accessed February 3, 
2013)

lockyer, William A., Jr., A Summary of Major nASA 
launching Report no. KHR-1, Florida: national Aeronautics 
and Space Administration, 1970, PDF

Manning, Airman Reggie, Sr., “Air Force History of ICBM 
Development, Safeguarding America,” Malmstrom Air Force 



180 Tran Bach Trung

Base, last modified March 5, 2012, http://www.malmstrom.
af.mil/news/story.asp?id=123292560 (accessed February 2, 
2013)

national Aeronautics and Space Administration, “origins 
of nASA names,” origins of nASA names, http://history.nasa.
gov/SP-4402/chl.htm (accessed February 3, 2013)

norris, Robert S., William M. Arkin, and Thomas B. 
Cochran, U.S.-USSR Strategic offensive nuclear Forces 
1946–1987 Report no. nWD 87-1, nuclear Weapons Databook, 
Washington, DC: natural Resources Defense Council, 1987

norris, Robert S., Thomas B. Cochoran, and William M. 
Arkin, Known U.S nuclear Tests July 1945 to 31 December 
1987, Report no. nWD 86-2, nuclear Weapons Databook, 
Washington, DC: natural Resources Defense Council, 1988

ozu, Hajime, “The Illustrated encyclopedia of the World’s 
Missile Systems,” Missile Index last modified october 29, 1997, 
http://missile.index.ne.jp/en/index.html (accessed February 
2, 2013)

Pierpaoli, Paul, Jr., “Cold War,” World at War: 
Understanding Conflict and Society, http://worldatwar.abc-
clio.com/Search/Display/1098822?terms=nuclear+arms+race 
(accessed January 29, 2013)

Powaski, Ronald e., The Cold War-The United States and 
the Soviet Union 1917–1991 new York: oxford University, 1998

Spangenburg, Ray, and Diane Moser, Wernher Von Braun: 
Space Visionary and Rocket engineer new York: Facts on File, 
1995

Walker, Chuck, and Joel Powell, Atlas: the Ultimate Weapon 
Burlington: Apogee, 2005

“Weaponry, nuclear,” in International encyclopedia of the 
Social Sciences edited by William A. Darity, Jr., pp. 47–49, 2nd 
ed., Vol. 9, Detroit, Michigan: Macmillan Reference U.S.A., 
2008


