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Powered Flight, Radio, Rockets and Sensors

of armies has been a preoccupation of military commanders ever since the first armies

took to the field. Prior to the eighteenth century, military commanders achieved such
enhancement by establishing their military positions and observation posts on the highest
elevations possible. In 1783, this concept of seizing the high ground took on brand new meaning
with the launch of the first balloon. The balloon quickly gained popularity as a military
observation platform and was used with varying degrees of success in a number of 18" and 19"
century conflicts. The use of military balloons reached its apogee in World War I, when every
major belligerent used tethered balloons to report enemy movements, direct artillery fire; track
infantry progress in attacks, give details of obstacles and describe the effects of bombardment.*

T he desire to enhance the intelligence, command, control, and communications functions

The advent of the airplane ended the dominance of the military balloon. The Army became
interested in powered aircraft shortly after the first flight of the Wright Brothers. On 1 August
1907, the Chief Signal Officer, Brigadier General James Allen, issued a memorandum creating
an Aeronautical Division within his office that would have “charge of all matters pertaining to
military ballooning, air machines and all kindred subjects.” Conventional wisdom suggested
that aircraft be used to transmit messages and for reconnaissance. Consequently, in 1908, the
Signal Corps assumed responsibility for the development and operation of military aircraft. This
changed in the First World War.® In June 1917, General John J. Pershing created the Air Service
of the American Expeditionary Forces, an organization that was independent of the Signal Corps.
The creation of an autonomous Army Air Service in May 1918 further reduced Signal Corps
involvement with the airplane. Thereafter, the Signal Corps’ responsibility was limited to the
development of airborne radios.

Along with powered flight, the early 20" century witnessed the advent of wireless radio, an
invention that laid the foundation for electronic sensors. The Army’s interest in new
communications technologies can be linked to the variety of its missions that encompassed an
enormous geographical expanse. These include the Army’s coastal defense mission, the mission
to defend Alaska and Hawaii, and the Army’s responsibility for cable communications.
Congressional parsimony reinforced the Army’s desire to search for a new technological fix to
keep communications and defenses operating properly throughout its enormous area of
responsibility. New technologies such as the wireless radio enabled the Army to fulfill its varied
missions and to become both more efficient and effective.”

World War | produced a sea change in the way American society viewed the relationships
between business and government. The war strengthened the ties between the military and
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business, especially with respect to radio technology, the cutting-edge technology of the day. In
the 1920s and 1930s, the Army experimented with mobile communications devices for airplanes
and mechanized equipment, and with developing tools for signals intelligence.> The Army was
also developing radio navigation aids, beacons, compasses, direction finders and electronic
detection aids to enhance situational awareness. Throughout the 1920s and 1930s, public
opinion envisioned that the Army and Navy should be used for narrowly defined defensive
purposes. The Navy’s experiments with aircraft carriers and the Army’s justification for
developing heavy bombers, radio detection, and ranging (radar) emphasized their potential
contribution to coastal defense.® The defensive mindset of Army planning also determined
priorities with respect to weapons development. At the same time, Congressional thriftiness also
served to stifle technical innovation.’

Guided missiles and rockets, however, were weapons systems not readily attached to any
defense-oriented Army doctrinal concepts. Nevertheless in 1936, in partnership with the
California Institute of Technology (CIT or Cal Tech), the Army’s Ordnance Department began
basic research in rocket design and fuel and propulsion systems. On the eve of the Second
World War, the Army was moving toward developing radar and rockets.® The war served as a
forcing house for these innovations.

World War Il: A New Threat Emerges

By 1940, German rocket scientists were using a supersonic wind tunnel to test design
alternatives for radio-controlled bombs, rockets and flak shells, while United States Army
scientists were still trying to obtain subsonic velocity data for rockets and bombs. A rocket
program initiated in 1942 had, by 1944, evolved into a separate division of the Army Ordnance
Department engaged in research on solid and liquid rocket fuel and rocket manufacture. In 1944,
shortly after the German V-1 attacks began, the Army divided responsibility for guided missile
development between the Army Air Forces (AAF) and the Ordnance Department to lessen
secrecy and promote data sharing. The AAF was given “development responsibility...for all
guided or homing missiles dropped or launched from aircraft...[or those] launched from the
ground which depend for sustenance primarily on the lift of aerodynamic forces.” The Ordnance
Department would develop missiles “which depend for sustenance primarily on momentum of
the missile.” In January 1945, the General Staff made the Ordnance Department responsible for
developing a missile suitable for antiaircraft use.’

Despite these promising developments, the U.S. Army’s interest in long-range rockets and
missiles remained theoretical. By contrast, the German Army introduced the Allies to the
practical effects of long-range rocketry and missile technology when they launched the first ten
V-1 rockets against the city of London on the evening of 12-13 June 1944.*° The V-1, a
precursor to the cruise missile, was a cheap and simple weapon to construct.* Beginning in
1942, the Germans produced approximately 30,000 of these weapons. In one nine-month period,
approximately 10,000 V-1s or “buzz bombs” were launched at London from sites along the
English Channel and from medium bombers. More than half of these reached the United
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Kingdom, killing over 5,800 people and seriously injuring another 15,000.” These attacks
forced the U.S. Army to grapple with the effects of this new weapon, a weapon that had no
representation in U.S. Army doctrine.
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Fig. 1-1. V-1 flying bomb over residential area of London.
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Fig. 1-2. Launch of a V-2 rocket.

The Germans improved upon their rocket technology and, in September 1944, fielded the V-
2. Unlike the V-1, the V-2 was a supersonic missile, with a top speed of 3300 mph and a range
of 190-200 miles.®®* Although equipped with a three-axis gyro pilot, the V-2 remained an
unreliable system. Studies suggest that only one in three reached their intended target.
Nevertheless, it proved to be an effective psychological weapon. Its speed precluded any
substantial advance warning and its impact velocity generated more extensive damage than the
V-1. During the six-month attack on London, for example, over 1,000 V-2s reached Great
Britain, Killing 2,855 people and seriously injuring 6,268 others.*

The Allies implemented a number of defensive measures against these weapons. The first,
and perhaps most successful, effort to defeat the VV-weapons involved offensive bombing raids
on production facilities, support facilities, and launch sites. This was supported by a layered
defense system against the V-1 which “included an excellent detection and control system, high
speed interceptors, radar-directed guns firing proximity fused shells, and barrage balloons.”*
The combined network destroyed 52.8 percent of the 7,488 V-1 missiles observed. The cost of
such a network was staggering. According to a 1944 British Air Ministry report, the estimated
cost of defending against the V-1 was £48 million.*

Attempts to intercept a V-2 were less successful. Initially, available technology was
incapable of tracking or directing aerial defenses against the VV-2.*” As radars improved experts
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began to assess the feasibility of creating a missile barrier using a barrage of anti-aircraft
artillery. This option was dismissed, however, when it was realized that “a barrage of 320,000
shells would be required to produce a likely kill. Of these shells, about 2 percent would be duds
that would then fall on London, causing more damage and casualties than a V-2.”*® Thus, once a
V-2 was launched the Allies had no means to intercept it."

The Second World War proved to be a fruitful time for scientific research and development
in the Army. By 1945, the Army had developed shoulder-fired rockets, truck- and tank-mounted
rockets, and was working on larger guided missiles. The Army’s role in shooting, processing,
and analyzing millions of photographs for intelligence purposes caused a dramatic expansion in
the field of aerial reconnaissance photography. Additionally, the Army’s code breaking capacity
enabled American policy and decision-makers to eavesdrop on enemies, allies and neutrals.”®
Based on prewar experiments and experience gained with a rudimentary long-haul
communications and radio direction finding system, the Signal Corps managed to create and
operate the largest, secure, unified, global military communications network in existence at that
time. The Army also developed ground-based and airborne radars used in early warning systems
and aerial bombardment.? By 1945, the Army was routinely using aerial and signals intelligence
methods to gather, process, and disseminate information. The Army developed and operated a
secure (simultaneously encrypting and decrypting), worldwide communications system, anti-
aircraft and anti-missile early warning systems, and was developing solid-fueled rockets and
liquid-fueled missiles.

As the war ended in May 1945, Colonel Holger N. Toftoy and Major James P. Hamill began
contacting German rocket scientists and offering to transport them to the American Occupation
Zone. Before the zonal boundaries solidified, they recruited more than 120 scientists and
technicians, removed more than 100 assembled V-2 rockets, and transferred more than 300
freight cars full of documents and machinery to the American Zone. The U.S. Joint Intelligence
Objectives Agency continued with Operation PAPERCLIP, recruiting German scientists and
“inviting” them to the United Stated to continue their rocket developmental work in the postwar
period.”

Postwar Assessments

Postwar investigations revealed that the Germans were far ahead of the United States in
several scientific fields, including rocket and jet engine propulsion.”® Captured documents
revealed plans for a two-stage, intercontinental ballistic missile (ICBM) with a range of 3,500
miles, capable of reaching New York City. The United States was interested in German
technical capabilities because they would benefit the American military and American industry.
On June 20, 1945, Secretary of State Cordell Hull approved the transfer of the German rocket
specialists. Before the operation concluded, almost 500 rocket scientists and technicians were
transported to the United States. Many of the German scientists were taken to Fort Bliss, Texas
and given six-month contracts to work at the newly established Army Ordnance Research and
Development Sub-office. While at Fort Bliss, the German scientists trained military, industry
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and university personnel in the intricacies of rocket and guided missile technology and helped
refurbish, assemble and launch V-2s that had been shipped from Germany to the White Sands
Proving Grounds in New Mexico.

In July 1945, in response to the experiments taking place at White Sands and elsewhere, a
delegation of American officers recommended that the U.S. undertake a research and
development program to develop a defense against these new weapons. A subsequent study by
the Scientific Advisory Group of the Army Air Force, published in December 1945, took the
issue further by exploring the use of missiles armed with nuclear warheads, and the use of an
energy beam as a potential defense against missile attacks.

Dr. Vannevar Bush, the head of the War Department’s Office of Scientific Research and
Development, opposed the Army’s case for missile development. He believed the Army
overstated the benefits and advantages of missiles and satellites and argued that it would take
many years to develop a reliable ICBM because of the relatively immature state of the
technology. In the 1940s, first as Chairman of the Joint Research and Development Board of the
War and Navy Departments, and later as Chairman of the Development Board of National
Military Establishment, Bush challenged the Army and the Air Force to demonstrate that
missiles and satellites could perform warfighting missions in a manner that was more cost
effective than the available conventional means. In this manner, Bush successfully delayed
large-scale research programs.?

On 29 May 1946, the War Department Equipment Board, headed by General Joseph W.
Stillwell (the Stilwell Board), issued its report on the equipment needed by American ground
forces in the postwar era. The Board recognized that “guided missiles, winged or non-winged,
traveling at extreme altitudes and at velocities in excess of supersonic speed, are inevitable.”
The Stilwell Board went even further in their threat analysis by concluding that “intercontinental
ranges of over 3,000 miles and payload[s] sufficient to carry atomic explosive[s] are to be
expected.” Based on this assessment, the board determined that no aircraft or missile could be
allowed to gain access to areas deemed vital to the nation. Thus, future ground forces would
require guided intercept missiles. Finally, the board advised that the development of defensive
measures designed to counter atomic weapons should be “accorded priority over all other
National Defense projects.””

Even before the Stilwell Board completed its report, the Army Air Forces had initiated
research on the anti-missile concept. On 4 March 1946, the Army Air Force awarded two
contracts for the study of anti-missile missiles. The University of Michigan received a contract
for Project WIZARD (MX-794). General Electric received another for Project THUMPER
(MX-795). The targets in both studies would be traveling at a rate of 4,000 mph at altitudes up
to 500,000 feet. Project THUMPER went further, by specifically exploring “the interception of
'rocket-powered ballistic and glide missiles and supersonic ram-jets.”#* In 1947, the Air Force
redefined these efforts as prolonged studies and, in March of the next year, canceled Project
THUMPER. Project WIZARD meanwhile continued to develop new technologies until 1958,
when it merged with the U.S. Army’s NIKE-ZEUS project.
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Early Division of Labor and Experiments

The first postwar years were a time of great turbulence. This brief period saw wartime
demobilization, the beginnings of the Cold War and a massive military reorganization and
unification effort that resulted, among other things, in the establishment of the Department of
Defense. In 1947, Congress passed the National Security Act, unifying the armed services and
establishing an independent Air Force. The next year, the Secretary of Defense, James V.
Forrestal, negotiated specific roles and missions with each of the services. The Navy’s primary
responsibility remained sea operations and it retained the Marine Corps. The Army’s primary
responsibility remained land operations. In addition, the Army assumed responsibility for
ground-based air defense of the continental United States as well as constabulary and occupation
forces for Germany and Japan. The Air Force’s primary responsibility lay in strategic air power,
air transport and tactical air support of the Army’s ground forces. The Air Force put forth a claim
for jurisdiction over space and satellites, arguing they were a logical extension of strategic air
power. The Army and Navy reluctantly conceded this point to the air arm.

After 1945, the Army remained interested in space age communications and missiles, despite
the widespread belief that these devices were not military science but science fiction. On 10
January 1946, the Army demonstrated it could send radio waves anywhere when, as part of
Project Diana, the “Evans Signal Laboratory succeeded in bouncing a radar signal off the moon.”
The signal was received seconds after it was transmitted. More than a technological trick,
Project Diana’s success showed that VHF radio signals could penetrate the electrically charged
ionosphere around the earth. This was the beginning of space age signaling.”

Almost simultaneously, Operation PAPERCLIP yielded fruit at the White Sands Missile
Range.® In mid-August 1945, 300 freight cars arrived in New Mexico. These carried 100 V-2
missiles and components and had been spirited out of the Russian Zone of Germany by Colonel
Holgar Toftoy and Major James Hamill.

The rockets were refurbished, modified, and rebuilt for tests carried out between 1946 and
1952. Many of the parts brought from Germany were in poor condition or unusable. A total of
67 rockets were assembled and tested in this six-year period. These activities and tests provided
the military with invaluable experience in missile assembly, static and pre-flight testing, as well
as missile handling, fueling, launching and tracking. The project managers considered
approximately two-thirds of the tests to be successful but even the failures yielded valuable
information. In addition to the missile testing, scientific experiments conducted onboard the
missiles produced new information about rocketry and the upper atmosphere.?

Rocket testing continued and the first multistage American rocket was the Bumper. The
Bumper was a two-stage rocket comprising an Army Corporal rocket mounted inside a German
V-2.* The Bumper Project began in June 1947 and the first Bumper flight was launched in May
1948.3* The program sought to create a rocket that could reach higher altitudes at greater speed,
to gain experience in launching two-stage missiles, and to investigate techniques for ensuring
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Fig. 1-3. 120 mm gun in Chicago.
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Fig. 1-4. The 75mm Skysweeper antiaircraft gun was the last conventional antiaircraft artillery weapon issued to
ARADCOM. In this photo, soldiers practice with a Skysweeper at White Sands.

stage separation at high altitudes. The program also sought to investigate high altitude
phenomena. Between May 1948 and July 1950 there were eight Bumper test flights. Six of
these tests took place at White Sands, New Mexico and two occurred in Florida. The first fully
loaded Bumper, launched in 1949, reached the greatest velocity and altitude ever attained by a
man-made object up to that time, and measured temperatures at extreme altitudes. The WAC
(Without Attitude Control) Corporal carried instruments that transmitted flight data to a ground
station. This was the first time radio equipment operated at these extreme altitudes. The last two
Bumper tests were conducted in Florida. One test ran into some difficulty because moisture had
collected inside the missile. Despite errors in trajectory, however, the test missile flew at a speed
of Mach 9, the highest sustained speed ever reached in the earth’s atmosphere. The project
demonstrated that adding multiple stages could increase a missile’s speed. As a result of these
tests, scientists were able to solve the problems of rocket motor ignition at high altitudes, as well
as that of that attachment and separation of successive stages. These initial successes provided
the necessary foundation for building larger and more complex missiles.
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The Evolving Threat

These technological developments were made more significant by the beginnings of the Cold
War in Europe and its extension to Asia. In 1947, the United States assumed Britain’s role as
guarantor of Greek independence and moved to assist both Greece and Turkey as part of the
newly articulated Truman Doctrine. In 1948, the U.S. announced the Marshall Plan for European
reconstruction. The subsequent two years witnessed a series of dramatic and troubling events.
In August 1949, the Russians successfully exploded an atomic bomb. In October, the
Communists achieved victory in China. In January 1950, the China and the Soviet Union signed
the Sino-Soviet Alliance, forcing a critical reevaluation of American foreign policy as expressed
in NSC-68 (April 1950).%2 In June 1950, the United States found itself desperately fighting the
Soviet-backed North Korean invasion of South Korea. An initial retreat was followed by a
successful U.N. offensive that advanced to the Chinese border. This provoked a Chinese
Communist intervention (September-December 1950) that resulted in another retreat, stalemate,
and eventual armistice (July 1953).

This sequence of events presented the Truman and Eisenhower Administrations with a world
threatened by Soviet expansionism. The level of anxiety increased even further in 1953, when
the Soviets detonated a hydrogen bomb.* At the same time, the Soviet Union experimented with
long-range bombers and missile technology. During the 1954 May Day parade, the Soviets
revealed the B-4 Bison, a long-range bomber. Finally, on 26 August 1957, the Soviet Union
announced that it had successfully tested an ICBM — the SS-6. Concurrent with these offensive
developments, the Soviet Generals had also initiated an anti-ballistic missile development
program in September 1953.*

Nike 11

As the race to develop powerful rockets proceeded, the Army had developed a missile for use
against manned bombers. In 1945, the U.S. Army initiated Project NIKE to explore the use of
missiles to counter the threat posed by supersonic aircraft.*® In November 1951, the NIKE-
AJAX missile intercepted an aircraft flying at a range of 15 miles, an altitude of 33,000 feet, and
at a speed of 300 miles per hour.*®* Having successfully addressed the threat of a single long-
range bomber, the Army began to focus on the threat posed by a mass aerial attack. This resulted
in the development of the NIKE-HERCULES, a modified NIKE-AJAX.* The HERCULES
intercepted its first drone aircraft in 1956. The next year, Operation Snodgrass demonstrated that
the NIKE-HERCULES system could select a specific target within a formation of aircraft. Soon
NIKE-HERCULES replaced AJAX in batteries across the country.*®
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Fig. 1-5. In June 1958, the first NIKE-HERCULES unit reached operational readiness status in Chicago.
NIKE-HERCULES crew scrambles during exercises in Chicago.

In February 1955, the Army Ballistic Missile Agency (ABMA), located in Huntsville,
Alabama, contracted with Western Electric Company and Bell Telephone Laboratories to
conduct an 18-month study addressing means of countering the air defense threat of the future.
Researchers were instructed to keep “in mind ballistic targets and the desire to defend against
extremely difficult intercontinental ballistic missiles with a reasonable extension of current radar
and missile technology.”® As a result of intelligence data gathered on the Soviet long range
missile program, however, later discussions placed greater importance on the threat posed by
intercontinental ballistic missiles (ICBMs) and this became the primary focus of the NIKE Il
study.

In December 1955, Bell Labs presented the first full status report on the NIKE-II System to
the Chief of Army Ordnance at Redstone Arsenal.”® Bell Labs concluded that it was feasible to
develop and deploy a missile defense system. Although many leading scientists scoffed at the
concept of a missile intercept given the extreme high velocity (24,000 feet per second), Bell
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Labs, using an analog computer, conducted a series of 50,000 computations simulating intercepts
of ballistic missile targets. Armed with this data, Bell Labs concluded that it was possible to
intercept an ICBM, or in other words, to “hit a missile with a missile.”* Furthermore, they
anticipated deploying such a system by late 1962.

The final concept proposed in October 1956 involved a common data gathering system used
in conjunction with a missile equipped with interchangeable nose cones that could handle a full-
range of potential threats. The missile would carry a 400-pound nuclear warhead, and be capable
of executing 10-g maneuvers at 100,000 feet. Given the 95 to 100 percent attrition rate sought in
an interceptor system, integrated multiple radars, high-speed communications, and data
processing played key roles.”* The ICBM'’s deceleration rate combined with the use of decoys
would be countered with a series of three types of radars.” A series of forward acquisition radars
and local acquisition radar would provide early acquisition data and relay data to target track
radars. Finally, a missile tracking radar would guide the interceptor to its target. Researchers
theorized that “a long-range, high-data-rate acquisition radar” combined with the NIKE-
B/HERCULES could serve as an interim ICBM defense.* Although, “parts of the NIKE II
system concept would be altered or discarded, the concept presented in 1956 defined ABM
system technological requirements and its basing policy for the next 25 years.”*

In November 1958, a NIKE-HERCULES intercepted a high altitude supersonic target
missile. This feat was repeated in 1960, when the HERCULES shot down a CORPORAL
ballistic missile and another HERCULES in tests at White Sands Missile Range.” These tests
marked the first time a ballistic missile was destroyed by another missile.

Roles and Missions

The Truman-Eisenhower policy of forming a worldwide alliance system to contain the Soviet
Union and China resulted in a shift in science and technology policy. In 1955, the Killian
Committee (named after President Eisenhower’s Chief Scientific Advisor Dr. James R. Killian)
recommended the government continue developing intercontinental and intermediate range
ballistic missiles (ICBMs and IRBMs), high altitude reconnaissance aircraft and reconnaissance
satellites.”” That same year, President Eisenhower proposed that the transit of satellites over the
United States and the Soviet Union be unimpeded by either power. *

By May 1954, however, the New York Times reported that the Soviet Union might be gaining
an advantage on the United States in rocket and missile development, to include the development
of new supersonic missiles capable of intercontinental nuclear strikes.* The press dubbed these
ICBMs the “ultimate weapons” for which there was no defense. On August 30, the National
Security Council (NSC) recommended that the ICBM program be given the highest priority.
President Dwight Eisenhower affirmed this measure on 13 September 1955, designating the
ICBM program the nation’s top research and development priority. Nevertheless, reports
commissioned by the administration credited the Soviet Union with a substantial lead, talked of a
“missile gap,” and predicted that Soviet missiles would be able to overwhelm American
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retaliatory forces.®® This worrisome scenario prompted greater attention to the need to develop a
missile defense system.

In the 1950s, all three services were developing ballistic missiles of various ranges and
exploring anti-missile systems. In August 1950, the Army and the Air Force signed the
Vandenberg-Collins Agreement, establishing an integrated air defense effort incorporating
antiaircraft artillery battalions and fighter squadrons.>* As one political scientist noted:

The fears of war breaking out at any moment, the perception of a hostile
and potentially aggressive enemy capable of inducing heavy loss upon
North America and the belief in the vast potency of a military technology
capable of rendering obsolete whole weapons systems - all of these
attitudes promoted duplication [of weapon systems] as a lesser evil to the
possibility of unpreparedness.

This attitude however began to change in 1956. In November, Secretary of Defense Charles
Wilson, in a Memorandum to the Members of the Armed Forces Policy Council, further clarified
Army and Air Force roles and missions.®® He assigned to the Army responsibility “for the
development, procurement and manning of land-based surface-to-air missile systems for point
defense.” Point or terminal defense focused on specific geographic areas, cities and vital
military and industrial installations and addressed air targets at altitudes out to a horizontal range
of 100 nautical miles. This assignment would be achieved with guided missiles, such as the
NIKE I, NIKE B and land-based TALQOS, and co-located radars.

In April 1957, a joint Army-Air Force committee, headed by Mr. Hector Skifter, reviewed
the ballistic missile defense mission. They recommended “that the Army continue with the
development of a terminal defense system and that the Air Force be given the responsibility for
the early warning system against ballistic missiles.” In addition to the missile system, the Army
was responsible for developing Target Track Radar and Local Acquisition Radar. The new
Secretary of Defense Neil McElroy affirmed this assessment with two memoranda issued on 16
January 1958. McEIlroy assigned to the Army primary responsibility for the BMD mission
(missile, launch site, radars, and computer components). With its NIKE missile systems, the
Army had progressed further than the Air Force, whose Project WIZARD had yet to produce a
missile. However, the Air Force, based on their experience with early warning radars, continued
to develop early warning radars, tracking and acquisition radars and communications links,
ensuring that they were compatible with the NIKE-ZEUS system.*

Beginnings of Space Exploration

Initial American satellite launches were scheduled to be part of the International Geophysical
Year (1957-1958) to foster multilateral exploration of the earth and its atmosphere.® The Soviets
surprised the world by placing satellites in orbit in October and November 1957.% The public
and congressional uproar resulted in the perception that the Soviets had surpassed the United
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States scientifically. On 8 November 1957, President Eisenhower directed the Army to place a
satellite in orbit by March 1958. On 31 January 1958, the Explorer | satellite was launched by an
Army Redstone rocket. In addition to soothing the national pride, the instruments on the first
Explorer satellite detected the Van Allen radiation belt circling the earth. It was not until 17
March 1958 that the Navy launched its first Vanguard satellite, which used solar cells (developed
by the Army Signal Corps) to power its radio transmitters.>’

Fig. 1-6. An Explorer satellite atop a Jupiter-C rocket.
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Fig. 1-7. Major General John C. Medaris, one of the founders of the Army’s missile program.

The revelations that followed the Sputnik launch reinforced the belief of American
technological inferiority and raised fears in among the public that the realm of space was about
to be dominated by an enemy power, the very situation the Stilwell Board had cautioned against
in 1946. Sputnik had significant and far-reaching effects on American space, scientific and
educational policies.*®

Launching the Explorer | satellite with a Redstone rocket ended a process that began with the
successful conclusion of the Project Bumper tests in 1950. That year the Army consolidated its
missile programs, moving those projects and personnel at White Sands and other places to the
Redstone Arsenal in Huntsville, Alabama. In response to a Chief of Ordnance directive, the new
agency began work on a surface-to-surface multistage missile with a 500-mile range. In 1953,
the Redstone missile was successfully tested at Cape Canaveral. In 1955, the Army
recommended to the Department of Defense (DoD) that the Redstone missile be developed as the
intermediate range missile recommended by the Killian committee. On 1 February 1956, the
Army established the Army Ballistic Missile Agency (ABMA) at Redstone. Later that year the
ABMA began a series of tests in Florida that launched a Redstone-C missile nose cone 682 miles
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into space and 3335 miles down range. In November 1956, Secretary of Defense Charles Wilson
divided missile development responsibilities between the Army and the Air Force. The Army
would be responsible for developing missiles with a range of less than 200 miles while the Air
Force would be responsible for developing missiles with ranges of more than 200 miles. By
1958, the Army finished developing the Jupiter and handed responsibility for its operation and
deployment to the Air Force.

Before the Secretary of Defense’s division of labor between the Army and Air Force, the von
Braun team at ABMA began to design a 12,000-pound booster rocket for space investigation,
tentatively called Juno. The Army expanded the design effort to include a complete missile (later
renamed Saturn). In December 1957, a Juno missile launched the first American lunar
exploration mission.

Although there was relative unity of effort concerning ballistic missile defense, the national
space effort was dissipated in a myriad of programs supervised by a plethora of civilian and
military agencies. Without a supervisory, coordinating or directing body both military and
civilian programs would duplicate each other in vain attempt to garner prestige. There was no
non-military body to direct civilian space research and, much to the chagrin of the Air Force, the
Army developed into the most successful and most experienced military space organization.® A
general realignment of responsibilities transferred the Jupiter-C missile program from the Army
to the Air Force. In a more far-reaching reorganization of the national space effort, Congress
created a civilian space agency, the National Aeronautics and Space Administration (NASA) in
1958. %

Before NASA’s creation, the Army built and launched the nation’s first ballistic missile and
earth orbiting satellite. The Mercury astronauts were placed in orbit by modified Army Redstone
rockets. These feats, a response to the U.S.S.R.’s first ventures into space, were the work of Dr.
Wernher von Braun and his rocket team at Redstone Arsenal, Huntsville, Alabama, many of
whom had come to the United States as a result of Operation PAPERCLIP. Army research also
contributed to the Apollo moon landings. Von Braun’s team began working on a heavy rocket
booster, the Saturn I, in the late 1950s and when it was transferred to NASA in 1959, the work
continued and eventually resulted in the Saturn V rocket used to power the moon flights.

While building rockets to send satellites into orbit, the Army also sought to send soldiers into
space. In 1958, the armed services were developing proposals for manned space flight. The
Army’s plan, Project Adam,* sought to launch a man in a sealed capsule on a sub-orbital
trajectory using a modified Redstone rocket. The Army justified the project as the first step in
improving troop transportation methods.®” A Redstone rocket would carry a manned capsule to
an altitude of 150 miles before splashing down in the Atlantic Ocean down range from Cape
Canaveral. During the flight, the astronaut would perform psychological and physiological tests
while undergoing acceleration and a brief period of weightlessness. The plan’s elegant
simplicity made it controversial and it was derided by many experts as the “shooting the lady out
of a cannon” plan. Listening to the critics, the Secretary of Defense, Neil H. McElroy, ruled that
the project needed further study and ABMA eventually abandoned it. However, with some
minor changes, it became the basis for NASA’s Project Mercury.
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In the summer of 1959, ABMA made an even bolder proposal: plant a military colony on the
moon. In Project Horizon, the Army planned, to land on the moon in 1965 and establish a 12-
man outpost on the lunar surface in 1966. Providing the moon base with logistical support
would require launching 64 Saturn rockets annually (one rocket every 5.7 days), with each rocket
carrying more than 266,000 pounds of cargo. The Army expected the program to cost more than
$6 billion. The Project Horizon cargo rockets would make a direct earth-to-moon trip, while the
crew would first make a low-earth orbit, rendezvous with a space station, and only then fly to the
moon. The space station would be manned by a crew of 10 men who would be rotated every few
months, with some of them rotating to the moon. The lunar base would be constructed
underground and include living quarters, storage areas, nuclear reactors, laboratories, a hospital,
a communications center, dining rooms, and recreation rooms. Like Project Adam, Project
Horizon never got off the ground. In 1959, the Eisenhower Administration decided to promote
the civilian use of space, created NASA and transferred the von Braun team to the new agency.
The Army gave Project Horizon to NASA, which shelved the plan.®

Between 1958 and 1961, the Army transferred most of its space programs to the new agency.
NASA inherited not only the missile programs but also the Redstone Arsenal missile
development facilities, renamed the Marshall Space Flight Center. NASA received the Redstone
program, the Explorer satellite program, and the entire complement of rocket and missile
contracts the Army had with the California Institute of Technology Jet Propulsion Laboratory.
NASA also became responsible for developing the 1.5 million-pound thrust Saturn rocket. The
Army also transferred technical expertise (approximately 6500 people) from the ABMA
Development Operations Division to the new agency.
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