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Foreword

The United Stales Afr Force {8 the most technologically
acdvanced service In the world, Stealth, precision. global range,
and space systems are only & few of the hallmarks of USAF
techmology. Alfbome laser weapons, super-accurile sensors,
and hypersonic alreraft are already In the early stages of
development. Creations such as these are not the product of
stagnant minds or ldie hands.

It was in 1944 thai Genmeral of the Army Henry H. “Hap®
Amold established the Army Alr Forces (AAF) Sclentific Advisory
Group (SAG) under the direction of Dr. Theodore von Kirmiin.
The SAG meticulously created the first science and techiulogy
forecast ever accomplished in military hisfory. The study
predicted many of the developments in aviation technology
which, today, mast Americans take for granted. Some of the
more outstanding of these are supersonic Hght, precision
weaponrny, accurate radar, and the developmeni of interconti-
nental ballistic missiles [ICEM).

In Architects of American Alr Supremary, Dik Daso tells the
story of the founding of the sclentific and technological base of
today’s USAF. But this work s much more than simply a history
ol technology. The SAG was a culminating point reached only
after many years of bullding interpersonal relationships,
developing industrial bonds, and tapping the wisdom of
America’s most influential scientists. In large measure this book
reflects the symbiotic nature of the milltary and the soclety
whibch it serves, This book ks an Introducton to the very nature
of the USAF—a service founded in avialion science and
technology and built by great commanders, Innovalors, and
dectieated men and women in the servies of thelr nation.

General,
Chief of Staff
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Preface

This study highlights elements of technology with which Henry
H. Arnold and Theodore von Karman were directly involved. Very
little is included covering specific air operations during World War
II, although technology was certainly vital to them. Little is
included concerning scientific achievement outside of the
framework of the Army Air Forces, although the effect of military
technological development on the civilian world, during and
particularly after the war, is indisputable. More significantly, the
evolution of American science itself, from empiricism to a more
German, theoretical approach to problem solution, is only
indirectly addressed through the evolution of airpower. The
biographical approach, emphasizing scientific and technological
elements in Arnold’s and Karman’s lives, is essential because the
interaction of personalities, as well as their institutions, is
inexorably linked to the development of American airpower. The
importance of the personalities involved precludes a purely
technological history of the airplane or the Air Force as a system
within itself. For in the end, it was two men using their broad
experience and innovative ideas, who created the blueprint with
which American air supremacy has been built.

A major theme of this study is how people influence each other.
Consequently, decisions affecting institutions are molded, not just
by experience but also by personal influences. This is a history of
ideas. It is an examination of how the Air Force has come to
believe itself a military service with its base firmly anchored in
advanced technology and how those beliefs originated.
Additionally, it is the story of how airpower technologies evolved
through World War II. Scientists had a hand in technological
development, but not the only hand, Government officials directed
and funded scientific and technological research. University
professors, a large part of the scientific community, accomplished
much of the essential research. This posed an interesting problem
for Karman because, traditionally, American science had revolved
around utilitarian values rather than theoretical understanding of
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both practical and scientific problems. ' Industry provided the
brawn required to mount the massive buildup of World War II
military forces. But interaction of all of these, shaped by
perceptions, vision, and interpersonal experiences, directed the
actual evolution of airpower. > Underlying the major themes in this
study is the realization that an integral part of this technological
evolution was frequently the result not of superior planning or
wisdom, but of good fortune, or dumb luck and happenstance.

The Army Air Corps, while led by Arnold, had actually
jettisoned “conservatism toward technological change” long before
the end of World War II. * Arnold’s utilization of scientists, but
particularly his association with Dr. von Karman, propelled the
Army Air Forces into a new era by forcing a shift in traditional
paradigms concerning the airplane and its potential. Karman’s
detailed suggestions, manifest in his 1945 science and technology
forecast reports were supported by postwar Air Force leadership
and eventually institutionalized by the independent Air Force,
forming the scientific and technological orientation of today’s
massive USAF airpower system. Arnold’s selection of Karman to
write the first Air Force science and technology forecast ensured
that the Air Force maintained a strong branch of German style
theoretical methodology in problem solution in addition to a
branch that continued using purely empirical methods.

An examination of technological advances during this period
shows that Arnold’s command was characterized by three distinct
technology-related periods. All three periods were determined by
events and pressures dictated by a combination of America’s
political, social, and economic involvement during the interwar
years as well as during Word War II.

Also, an attempt has been made to level the previously heroic
characterizations of both Arnold and Karman, showing that each
had personal flaws that influenced their judgment, as well as
other’s perceptions of them, in sometimes unexpected ways. In
many respects, these men were simply reacting to the events of
their time, using their life experiences and relationships to untangle
the web of crisis resulting from world war. Their personal flaws
along with their perceived flaws of others constitute a crucial piece
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of the story of airpower’s evolution before, during, and after World
War II.

I shall not discuss many interesting areas of Air Force history
since they have been covered by others. Operational events, to a
large extent, have been left to other writers. Several recent works
have admirably addressed operations, although much is yet to be
done. Doctrine as an independent subject has been admirably
examined by Dr. I. B. Holley Jr. and R. Frank Futrell, but,
although related to the evolution of technology, doctrine is not
examined independently here. Holley’s conclusions about the
organizational shortfalls in the Army Air Forces from the First to
the Second World War are, perhaps, too simplistic in the largely
unexplored area of science and technology. Benjamin S. Kelsey
has addressed the foundations of Army Air Corps production and
procurement in The Dragon’s Teeth: The Creation of United States
Air Power for World War II and suggests that the foundations for
America’s massive production efforts were established well before
the beginnings of the Second World War. Holley has also
produced a masterful assessment of procurement of aircraft in the
Army Air Forces. The "nuts and bolts" of this complex piece of the
Air Force puzzle is meticulously dissected in his monograph,
Buying Aircraft: Matériel Procurement for the Army Air Forces,
prepared for the Army Center of Military History. Politics of the
interwar period, also an important element of this study, have been
admirably examined in Jeffrey S. Underwood’s, The Wings of
Democracy: The Influence of Air Power on the Roosevelt
Administration, 1933-1941, a crucial step forward in the military
historiography of the period. Herman. Wolk’s study, Planning and
Organizing the Post War Air Force, 1943-1947, is excellent for
administrative matters. He is currently revising and expanding the
work for the upcoming 50th anniversary of the Air Force. At this
time, however, it does not include anything more than a cursory
look at the administration of scientific elements. Ronald
Schaffer’s, Wings of Judgment: American Bombing in World War
II, addresses the issues of ethics and morality as it applied to
American World War II bombing campaigns. This approach seems
to have increased relevancy, particularly in the recent controversy
over the Smithsonian’s Enola Gay exhibit. *
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A separate word must be said about the available biographical
works on Arnold and Karman. Arnold’s biography was written by
Thomas M. Coffey and published in 1982. Contributions for the
project were made by many of Arnold’s closest associates and
friends so that it is hardly without bias. Exhaustive personal
interviews and correspondence formed the backbone of his
research, and the problems of memory are present at times. An
excellent summary of Arnold’s personality, authored by Maj Gen
John W. Huston, USAF, Retired, can be found in The Proceedings
of the Eighth Military History Symposium, held at the USAF
Academy in 1978. His article, “The Wartime Leadership of ‘Hap’
Arnold,” is not so much about leadership as it is about the
determination and drive behind leadership. Another short
biography by Flint O. DuPre, is merely a summary of Arnold’s
own Global Mission, published in 1949. As is frequently pointed
out, some dates are wrong and some names are misplaced, but
Global Mission is still the best account of Arnold’s personal life
and his private relationships that is available.

Theodore von Kérmén has been the subject of two biographical
efforts and many biographical articles. The most recent of these,
The Universal Man: Theodore von Karman’s Life in Aeronautics,
by Dr. Michael H. Gorn, traces the professor’s life in its entirety.
Paul A. Hanle also chronicled Karman’s life in Bringing
Aerodynamics to America, which leans more toward his European
accomplishments and the European scientific climate in the early
1900s. Together, these two works are an excellent set. The
research in these two volumes reaches far above that of the Arnold
works, perhaps a reflection of the tendency of American historians
to shy away from military topics. ¢

If the current trend continues, however, military history may be
on the brink of a necessary reshaping. Gorn, for example, has
authored a study of the science and technology forecasting process
in the US Air Force titled Harnessing the Genie: Science and
Technology Forecasting for the Air Force, 1944-1986. His
emphasis is an evaluation of the evolution of this process, rather
than the story of its origins. Yet even this work is now incomplete
as the Air Force has just completed its latest science and
technology forecast, New World Vistas, delivered to the secretary
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of the Air Force and the chief of staff exactly 50 years after the
first one was delivered in December 1945.

The photos within this study reflect research done over the past
two years. Many of these photos have not been seen since the end
of World War II. Many more have never been published in any
historical works. With a subject that continually bounces up
against technological devices of one kind or another, it is often
easier to show than to tell the reader what exactly they are reading
about. The appendices include a brief career summary for General
Arnold, including his West Point records, and Karman’s two
summary reports, Where We Stand (includes Parts I and III, which
have never been published) and Science: The Key to Air
Supremacy. Rather than a detailed analysis of the documents, they
have been included in their entirety.

In addition, I have been fortunate to conduct several interviews
with individuals who participated in many of the events that
occurred from 1930 to 1950. From early jet assisted takeoff
(JATO) participants to original Scientific Advisory Group (SAG)
members, their contributions have been indispensable.
Unfortunately, I have been forced to depend upon others for
material in foreign archives, particularly those in the Public
Records Office and other British aviation repositories.

In the end, this project adds the story of an intricate scientific
and technological evolutionary process to all major works in fields
which examine Air Force aviation. No single volume contains
more than brief glimpses into the origins of the ideas behind
American military airpower as it relates to the development of a
technological system driven by social, political, personal, and
military influences. These brief glimpses require clarification and
expansion. | believe this study serves to fill that void.

dad
18 September 1997
Pentagon, Washington, D.C.



Notes

1. Perhaps the best discussion of the American propensity to
pragmatism can be found in, Edward W. Constant II, The
Origins of the Turbojet Revolution (Baltimore: Johns Hopkins
University Press, 1980). The quiet battle that took place in
American science during the 1930s and 1940s between the
theoretical engineers and the practical engineers is an
underlying current in this study. It is my intention to
demonstrate how the interaction of each of these scientific
schools affected the development of airpower largely through
personal and institutional values, beliefs, and interactions.

2. John M. Staudenmaier, Technology’s Storytellers (Cambridge,
Mass.: MIT Press, 1985). One thing becomes clear in this book,
approaches to the history of technology vary tremendously from
author to author. The Society for the History of Technology has
acted as a clearinghouse for these over the past several decades
but only recently has there been an explosion of works in this
field.

3. Alex Roland, “Science, Technology, and War,” Technology and
Culture 36 (supp.), no. 2 (April 1995): S83-S99.

4. The following are listed in the order mentioned in the text:
Richard G. Davis, Carl A. Spaatz and the Air War in Europe
(Washington, D.C.: Center for Air Force History, 1993); 1. B.
Holley Jr., Ideas and Weapons: Exploitation of the Aerial
Weapon by the United States During World War I (Washington,
D.C.: Office of Air Force History, 1953). Holley addresses the
interwar period more directly in “Jet Lag in the Army Air
Corps,” in Military Planning in the Twentieth Century: The
Proceedings of the USAFA 11th Military History Symposium.
1984 USAF Academy, ed., Harry R Borowski (Washington,
D.C.: Office of Air Force History, 1986); however, the element
of American utilitarian methodology versus German theoretical
approach to problems is not directly addressed; Robert Frank
Futrell, Ideas, Concepts, and Doctrine: vol. 1, Basic Thinking in
the United States Air Force, 1907-1960 (Maxwell AFB, Ala.:
Air University Press, 1989); Benjamin S. Kelsey, The Dragon's
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Teeth: The Creation of us Air Power, World War n
(Washington, D.C.: Smithsonian Institution Press, 1982); I. B.
Holley Jr., Buying Aircraft: Matériel Procurement for the Army
Air Forces (Washington, D.C.: Center for Military History,
United States Army, 1964); Jeffery S. Underwood, The Wings
of Democracy: The Influence of Air Power on the Roosevelt
Administration. 1933-1941 (College Station, Tex.: Texas A&M
University Press, 1991); Herman S. Wolk, Planning and
Organizing the Post War Air Force, 1943-1947 (Washington,
D.C.: Office of Air Force History, 1984); and Ronald Schaffer,
Wings of Judgment: American Bombing in World War II (New
York: Oxford University Press, 1985). Michael S. Sherry, The
Rise of American Air Power: The Creation of Armageddon
(New Haven: Yale University Press, 1987), is a sweeping
approach to explain the growth of American air forces from
both political and intellectual directions.

5. The following are listed in the order mentioned in the text:
Thomas M. Coffey, HAP: The Story of the U. S. Air Force and
the Man Who Built It, General Henry H. “Hap” Arnold (New
York: Viking Press, 1982); John W. Huston, “The Wartime
Leadership of ‘Hap’ Arnold,” in Alfred F. Hurley and Robert C.
Ehrhart, eds., Air Power and Warfare: The Proceedings of the
8th Military History Symposium. United States Air Force
Academy, 18-20 October 1978 (Washington, D.C.: Office of
Air Force History. 1979); Flint O. DuPre, Hap Arnold:
Architect of American Air Power (New York: MacMillan Co.,
1972); and Henry H. Arnold, Global Mission (New York:
Harper and Brothers, 1949).

6. Michael H. Gorn, The Universal Man: Theodore von Karman's
Life in Aeronautics (Washington. D.C.: Smithsonian Institution
Press, 1992); Paul A Hanle, Bringing Aerodynamics to America
(Cambridge, Mass.: MIT Press, 1982).

7. Michael H. Gorn, Harnessing the Genie: Science and
Technology Forecasting for the Air Force, 1944-1986
(Washington, D.C.: Office of Air Force History, 1988).
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Chapter 1

Genesis

When the Wright Brothers accomplished America’s first
powered airplane flight on 17 December 1903, they would have
been hard pressed to believe that in less than one century, manned
aircraft would refuel in midair, travel at hypersonic speeds, carry
tons of cargo in warehouse-size holds, or serve as the primary
means of international world travel. Their airplane was a device
that had only one purpose, to lift a man into the sky. Today,
aircraft perform too many functions to count, using so many
different designs that even knowing them all is a monumental
undertaking. But how is it that we have come so far, so fast?
Important answers lie in the complex relationship between the
American military and the society in which it exists. Individuals,
both military and civilian, make decisions based upon perceptions
and experience as much as upon the presumed capability of a
particular technology. In the case of the Army and the air weapon,
this was particularly true.

This is a story of genesis. It is simple to argue that, today,
American airpower is a decisive factor on the modern world
battlefield. Air supremacy demonstrated against Iraq in the 1991
Gulf War bolsters the case. During World War II, this would have
been a much more difficult, even impossible, argument to make. It
was during that war, under the leadership of Gen Henry H. “Hap”
Arnold, that the Army Air Forces (AAF) earned the recognition
and respect of the entire world. In retrospect, this was largely due
to American industrial strength. Mass production of weapons to
meet the needs of the armed forces reached a fevered pitch during
World War II. Forever after, this symbiotic relationship has existed
in reality, although not officially in the lexicon until 1960, as the
“military-industrial complex.”

But the state of today’s Air Force cannot be attributed to
General Arnold or anyone individual. It is possible, however, to
trace the origins of American air supremacy directly to Arnold’s
understanding of airpower and the intuitive powers of Theodore



von Karman, a transplanted Hungarian aeronautical scientist, who
drafted a plan making that vision a reality. This is the story of how
these men, both assisted by the experience of lengthy, diversified
professional careers, came together and created that blueprint,
Toward New Horizons, and finalized it on 15 December 1945.

Henry Harley “Hap” Arnold

Henry H. Arnold, a man of vision and determination, was there
almost from the beginning. Born 25 June 1886, he learned to fly in
1911 and, with Lt Thomas D. Milling, started the Army’s first
flying school that same year. By accident, Arnold ended up in
Washington, D.C. during the First World War where he was
influential in building a war economy for airplane production in
1917. Although generally accepted as “too little, too late,” these
efforts provided Arnold invaluable experience utilized with great
effect in the Second World War. Between the wars, Arnold was
involved with a variety of traditionally “unmilitary” uses for the
Army’s airplanes-forest fire watching, “New Deal” reform support,
US mail delivery, and air shows. He was keenly aware of the links
between politics and public opinion to the survival of the Army’s
air forces. At the same time, Arnold found himself in the middle of
radical changes in aviation technology. He led 10 Martin B-10
bombers from Washington, D.C., to Fairbanks, Alaska,
demonstrating the capability of the Army’s new all-metal
monoplane. He handled publicity well and frequently used it to the
advantage of the Army Air Forces.

Although a dynamic public personality, his military methods
have often been called into question. He was never a very good
student (see appendix A for his West Point record), although his
military performance record at the military academy would have
been considered excellent until his senior, or first class, year.
During his active duty career, he seemed, at times, harsh and
abrupt. He sometimes made hasty decisions but was capable of
rescinding those which, in different light, appeared flawed. His
loyalty was called into question by his superiors. Nevertheless, as
World War II approached, circumstances delivered Gen Hap
Arnold command of the Army Air Corps.



Nathan F. Twining, who worked on Arnold’s staff from 1940 to
1942, and became the first Air Force officer to hold the
chairmanship of the Joint Chiefs of Staff said, “There was some
lost motion in those early days, but Arnold straightened that out
before the war was over.” ? He did this, in large degree, by strength
of his own will and certainty in his decisions. His father’s
influence, summarized on a photo he scribed for his son Harley in
1903, was ever apparent. “Fully comprehend what is required of
you,” it read, “and act with promptness and fidelity.” Others, such
as the Wright Brothers, reinforced in Arnold that “the ‘will to do’
in many cases may make the impossible, possible.” * Laurence S.
Kuter, a member of Arnold’s trusted advisory council, once wrote
that it was very unwise to utter the words, “It can’t be done,”
around the general. Those were fighting words. *

Many descriptive adjectives have been used by contemporaries,
superiors, and subordinates in describing Arnold: go’er, do’er,
strong and courageous, tough and rough, turbo-supercharged, a
steam engine, and leading at a very fast pace. > Gen Emmett
“Rosie” O’Donnell, USAF, Retired, one of Arnold’s advisory
council, recalled that, “when confronted by a problem, he solved
the problem and didn’t try to look for some ideal way to do it. He
hit it head on. He was a great red-tape cutter.” ° He had a classic
type-A personality. Two additional traits: impatience and
remarkable vision toward the future, are most important in
understanding Gen Hap Arnold as an airpower pacesetter.

“I have been impatient all my life,” the general wrote in 1942,
“and will probably be impatient to get the caisson rolling faster
when I go through the gates of Arlington but that’s my make-up,
and that’s that.” ' He was unable to tolerate delay and was restless.
He was unable to sit in one place for very long, unless in a high-
level meeting, and was always in the middle of one project or
another. ® He rejected opposition and was intolerant. His disdain
for “can’t do” attitudes was well known. ° He was, above other
definitions, restively eager for things to happen. Arnold wanted
any task to have happened yesterday; no fiddling around,
particularly during war. His driving personality, mixed with the
pressures of high command during World War II, contributed
stresses which probably exacerbated the heart condition that ended



his life in January 1950. Occasionally, his enthusiasm to
accomplish tasks resulted in duplication of effort by staff officers
who had been “tagged” or “Hey, you’d” in the hall by Arnold. '’
Occasionally, when dissatisfied or just to make a point, Arnold
resorted to a verbal eruption that was not soon forgotten by the
recipient. !

To admit that Arnold was impatient is one thing, to suggest that
his impatience was deleterious would certainly be incorrect. The
United States military, facing a war on two fronts separated by six
thousand miles, could not have been in a more precarious position.
Airplanes, pilots, and mechanics could not have appeared fast
enough to diminish the immediate threat of catastrophe. Gen Hap
Arnold’s “impatience” was exactly what the Army Air Corps
needed during the early years of American involvement, both
before and during World War II. "> In 1944 Arnold also
demonstrated that his vision for the future was as important to the
Army Air Forces as his impatience had been before the war began.
His flying experience as well as his familiarity with the
Washington bureaucratic system in two world wars was nothing
less than a miraculous combination at exactly the right time.

Theodore von Karman

Theodore von Karman, Hungarian, Jewish, and one of Europe’s
finest scientific minds, came to America to escape the radically
changing social and political climate in Germany where he had
been teaching during the 1920s. Enticed by the deep pocket of the
Guggenheim Fund, Karman was convinced that his work could be
best accomplished in the pleasant surroundings of Pasadena,
California, at the California Institute of Technology (Caltech).
After severing his official ties with Germany, Karméan became a
vital scientific voice during the expansion of American airpower.

He, too, had been molded at an early age by his father’s
influence. Although Karman had demonstrated remarkable
mathematical aptitude in his youth, his father insisted upon his
study of humanities and the arts. Karman was formally educated in
strict German style, and in his young adulthood he enjoyed the



festive atmosphere of Hungarian and Parisian cafes. Kéarman
applied his aeronautical knowledge in untraditional ways, attacking
real world situations like soil erosion and construction-related
stress problems by using fluid flow dynamics equations. His
theoretical brilliance, tempered with intuitive practicality, which he
credited to his father’s pedagogical advice, was harnessed in
America through a remarkable circle of acquaintances and a
unique convergence of circumstances. This was true despite the
tendency of American scientists to ignore theoretical science
resulting in pragmatic and empirical solutions to engineering
problems.

But Karman was not the only European scientist who emigrated
to the United States. Albert Einstein, Enrico Fermi, Eugene
Wigner, Leo Szilard, James Franck, and Edward Teller, for
example, had also decided that the US offered a safer, more open
climate for their scientific work. '* But Karman brought with him
an international reputation as the finest aeronautical mind of his
generation. He also brought the unique ability to see through the
complexities of a problem, envision a simplified solution,
communicate the solution to his younger associates, and then,
knowing the situation would be resolved, move on to the next
pressing problem. The seeds of his wisdom, having been planted in
the minds of his colleagues and students, were then free to grow
and bear fruit. His expertise in aeronautics and his success in
problem solving became well known to Army Air Forces
leadership, not only by direct contact, but through the advice and
recommendation of influential Karman associates. His enthusiasm
and scientific intuition was accessible just when Gen Hap Arnold
and his air forces needed that wisdom most.

The Evolution of Airpower

This is the story of the evolution of a technology, more
correctly, a technological system: airpower. It is this process that is
examined here. Used throughout the work is the single word
airpower as it has become conventional to do within Air Force
circles. Airpower, the word, represents a unification of instrument
and function and summarily implies much more than just



“airplane” coupled with “power” as it did at the beginning of
World War 11. By 1944, Arnold was using the two-word term air
power in describing the totality of his air forces, which included
much more than just combat airplanes used in war. >

In the early days, airplanes were a curiosity. By the end of the
Second World War, the airplane, in all its different forms, was only
a small part of an intricate system. Since the creation of the Menlo
Park invention factory by Thomas A. Edison, technological
systems have been a reality. Initially, early systems included only
physical components-pieces of the machine itself. From 1876
through 1925, systems developed into more than just machines but
also included organizations, people, and other nonphysical
attributes. “Large systems,” according to Thomas P. Hughes,
consisted of “energy production, communication, and
transportation, which composed the essence of modern
technology.” '

The air forces developed all of these elements and many others
specific to accomplishing aerial combat missions during World
War II. These included a variety of industrial production efforts,
massive chains of military logistics support, overseas and
continental air bases, munitions production of all kinds, radar
detection webs, technical training schools, steel mills, research and
development facilities (civilian and military), as well as
cooperative efforts between Allies.

In fact, the Army Air Forces were participants in what Hughes
has called, “the twentieth century’s most characteristic activity-
technological system building.” "7 The development of this
complex military airpower system, in America at least, functioned
often as much as a result of personality interactions, perceptions,
and trust, as it did due to the available technologies, or “gadgets,”
themselves. The air war effort, in all its different facets, became so
massive that, to many, even General Arnold, it frequently seemed
incomprehensible. '*
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Chapter 2

Educating an Airpower Architect

Henry Harley “Hap” Arnold was not supposed to enter the
Army. "'His older brother, Thomas, was to attend West Point and
continue the Arnolds’ family tradition of American military service
that began during the War for Independence. Henry Harley, Hap’s
namesake and great-great-grandfather, had been a private in the
Pennsylvania militia. Another relative, Peter Arnold, fought with
Gen George Washington’s army. Thomas G. Arnold, his
grandfather, had been a nail maker and fought at the Battle of
Gettysburg during the Civil War. Herbert, Henry’s father, had been
a physician during the Spanish-American War and served in Puerto
Rico in 1898. Despite the military legacy, and after attending Penn
State during the year prior to the West Point admission tests,
Thomas rejected his parents’ persistent urging to attend West
Point. So Henry Arnold, then called Harley, inherited the
opportunity to carry on the family’s military heritage, which he did
with great distinction. >

Cadet Arnold entered the military academy the same year the
Wright Brothers flew at Kitty Hawk, North Carolina, but horses,
not airplanes, were his first love. He, along with many West
Pointers in the class of 1907, yearned for a cavalry assignment.
The dashing uniforms, the thunder of the charge, and the perceived
class distinction between cavalry and every other branch of the
Army, except the Engineering Corps, did not escape observation
by members of the Corps of Cadets. > One of the youngest cadets
ever admitted to West Point at 17 years and one month, Arnold
found a niche at the tradition-laden institution. He became a
founding member and, eventually, the leader of the “Black Hand.”
This covert spirit squad was responsible for many of the most
spectacular student pranks ever accomplished in West Point’s
history. Harley, called “Pewt” and “Benny” by his friends, had a
fiery tongue and was frequently late for class. He earned far fewer
demerits, however, than most classmates during his first three
years at “The Point” (see appendix A). While leading the



legendary “Hand” during his first-class year, he amassed over one
hundred “ticks,” nearly double his single year high, but still less
than many of his friends. His future wife, Eleanor “Bee” Pool,
recalled that her first visit with Harley at The Point was through
the window of his room. He had been confined to quarters for a
disciplinary infraction. *

Arnold also channeled his spirit into sports. He saw frequent
playing time as a second string varsity football running back, put
the shot for his class track and field team, and excelled at polo.
Academically. Harley had an uncanny memory. He “specked”
(memorized) several pages of logarithmic tables, which was
impressive but did not raise his final class standing any higher than
66 out of 111. His standing would have been much lower were it
not for generally high military discipline marks. Cadet Arnold’s
last weeks at the military academy were, perhaps, typical for the
soon-to-be lieutenant. During cavalry drill (cadets still rode horses
regularly in those days), Arnold was awarded demerits for chewing
tobacco during formation, an act strictly forbidden. Not only did
this infraction keep him from many of the graduation festivities,
but some believed that it provided the necessary leverage for the
authorities in charge of graduation assignments to issue Arnold a
ticket straight into the infantry. The cavalry, Arnold wrote, “was
the last romantic thing left on earth.” > His graduation standing was
too low for engineering school, and after a brief but high-powered
struggle, arranged by his father and fought by the new lieutenant
against his congressman, his senator, and the adjutant general of
the Army, he accepted his commission and assignment as an
infantryman. In later reflection, his wife, Bee, summarized the
situation. “Those with brains got the engineers, but I don’t think
that Hap was the engineering type at all.” ®

Lieutenant Arnold “volunteered” for an assignment in the
Philippine Islands. The secretary of war, the only man in the Army
who could change his assignment, was in the islands overseeing
the establishment of new Army posts, and Arnold hoped to plead
his case personally. He never got that opportunity. For the next two
years Arnold worked hand in hand with engineering corpsmen
already mapping various islands and never saw the secretary of
war.
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The Airplane-More Than a
Curiosity

In 1909, his unit was transferred to Fort Jay on Governors
Island, New York. There Arnold became aware of the airplane as
more than just a curiosity. Although he had seen the Bleriot
airplane briefly while in France on his roundabout return from the
Philippines, both the Wright Flyer, purchased in 1908 by the
Army, and a Glenn Curtiss machine landed at Governors Island
during his tour. Still trying to escape the infantry, Lieutenant
Arnold took the entrance tests for the Ordnance Department, which
held the most promise for early promotion (the lowest rank
allowed in this division was first lieutenant). While waiting for the
results of the exams, Arnold received a letter from the War
Department which offered him the opportunity of a lifetime; the
chance to learn how to fly. ’

Against the advice of his commander, but recognizing an
opportunity to free himself from infantry ties, he accepted orders
for flight instruction. Arnold recalled his commanding officer’s
warning, “Young man, I know of no better way for a person to
commit suicide!” * The young second licutenant considered those
words a challenge. By April 1911, Arnold was in Dayton, Ohio, to
begin flying lessons at Simms Station, the home of the Wright
Brothers’ flying school. Arnold joined Lt Thomas DeWitt
“Tommy” Milling for an introduction to the flying machine given
by the Wrights at their factory. Together, Arnold and Milling spent
hours learning how the delicate machine was assembled,
disassembled, greased, tightened, and repaired. Sharing the
experience of becoming new aviators, the two young lieutenants
developed a fast friendship. Arnold was grateful for the time spent
in the factory because, although the Army had decided to train
pilots, it had not begun training mechanics or crew chiefs. In 1911,
every pilot was also a mechanic of sorts.

Orville and Wilbur Wright normally taught these ground
lessons personally, but Arnold’s flight instructor was a Wright
employee named Al Welsh. In fact, it does not appear that Arnold
ever took a flying lesson with Orville or Wilbur Wright. Between 3
May and 13 May, Arnold flew every one of his first 28 lessons
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with Welsh. An average flight lasted eight minutes. In practical
terms, Arnold became a “pilot” on the day of his first solo, May
13, a Saturday. Technically, his civilian airplane pilot certificate
(Fédération Aeronautique Internationale [FAI]) was awarded on 6
July 1911. He did not receive his “official” military aviator rating
until 229Ju1y 1912, as reflected in War Department General Order
No. 40.

Following initial flight qualification, Arnold and Milling crated
up the Army’s two newest Wright Flyers and followed them by
train to College Park, Maryland, the home of the first Signal Corps
flight school. The hours spent on the Wright factory floor began to
payoff. Arnold and Milling assembled the craft themselves in
preparation for the opening of the flight school. The only two
Army pilots were now its only flight instructors as well. Not only
did they become skilled pilots but they became skilled airplane
mechanics and dedicated crew chiefs as well. They even created
the first “dash-1,” the airplane technical manual, which included a
picture of the craft with each of the parts meticulously labeled by
hand.

Flight then was still a fair weather game. As winter approached
the Washington area, the aviators boxed up their planes and moved
to Barnes Farm, near Augusta, Georgia, hoping for more temperate
weather. Although the flyers endured the only blizzard to hit
Augusta in 15 years, much flying and training, including wireless
radio work, photography, and even bomb dropping was
accomplished before returning to College Park in May 1912."°

For the rest of that year, tragedy seemed to stalk the flying
community. Wilbur Wright died of typhoid fever on 30 May. Al
Welsh died in a plane crash in June. In July, Arnold crashed off the
coast of Massachusetts in a new Burgess/Wright “tractor” airplane.
It was in that crash that Arnold received the scar on his chin that
showed distinctively for the rest of his life. Two more Army
aviators, Lewis C. Rockwell and Corp Frank Scott, were killed in
September (Scott was the first enlisted man to perish in an aircraft
accident). In November, it was Arnold who would once again face
the hazards of early flight. "'
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The month of October was one of achievement rather than
disaster. Arnold was awarded the first Mackay Trophy for the most
outstanding military flight of the year. Arnold and Milling had
been challenged to fly a triangular route between Fort Meyer,
College Park, and Washington, D.C., and pin-point a “troop
concentration.” In winning the award, Arnold had completed the
reconnaissance course and reported the strength and location of the
simulated enemy troop concentrations to the event judges. In one
respect the “contest” was really not a contest at all. Milling, the
only other participant, had become ill immediately after takeoff
and was forced to withdraw. The flight did, however, demonstrate
an actual mission for Army aviation, something the Army air arm
was still struggling to define (as demonstrated by the variety of
missions practiced while bivouacked in Georgia). Perhaps because
of these circumstances, Arnold did not take himself or his
accomplishment too seriously. The young lieutenant wrote Bee
that “It [the trophy] certainly is handsome. I figure that it will hold
about four gallons so I cannot see how you can fill it with anything
but beer.” '

At the end of the month, Arnold, Milling, and the rest of the
College Park airmen traveled to Fort Riley, Kansas, to participate
in Army ground force exercises. Arnold’s enthusiasm for flying
was temporarily doused by a nearly fatal airplane flight on 5
November 1912. Lieutenant Arnold and an observer, Lt A. L. P.
Sands, were inexplicably thrown into a spin toward the ground.
Arnold righted the craft and missed a violent crash by only a few
seconds and tens of feet. The onboard altitude-measuring device, a
barograph, clearly recorded a drop of 300 feet in 10 seconds,
ending up just above the ground zero line. It was too close a call
for Arnold. He was so rattled that he immediately requested three
weeks leave and temporarily removed himself from flying status.
“From the way I feel now,” he explained, “I do not see how I can
get in a machine with safety for the next month or two.” By then,
Arnold had earned several aviation firsts: winning the first Mackay
Trophy, setting several altitude records, and, somewhat more
dubiously, accomplishing the first successful spin recovery in an
airplane.
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Those few weeks of “grounding” grew into a few months, and
then a year as deskbound Arnold served as the assistant to the
officer in charge of aviation in the Office of the Chief Signal
Officer, Brig Gen George P. Scriven. When the young lieutenant
married Eleanor Pool in September 1913; he was effectively
removed from the active flying roster. At that time, Army flyers
were not permitted to marry and remain on flying status. Although
this requirement softened by World War I, Arnold was relegated to
ground duties until November 1916. '

Although back in the infantry, Arnold never wavered in his
belief in the importance of airpower. He recalled that in 1913,
flyers fought a constant uphill battle for acceptance as well as for
modern equipment. “At that time,” Arnold said, “we in the Air
Service looked to foreign countries for engines that might give us
better performance.” "> Even as a licutenant, Arnold looked for the
best technology available, regardless of its origin.

Not only did the lieutenant look for the best new technology, he
constantly sought improvements for the machines the Army
already had. As early as 6 November 1911, Arnold had written
Orville Wright about his concerns that aircraft did not carry
enough weight or climb fast enough for military use. Arnold
suggested increasing engine power and propeller revolutions to
maximize performance. Brother Wilbur responded with a detailed
explanation of how to fine-tune the engines, both new and old, and
explained that the propellers and chains “have a large factor of
safety and if sudden jerks are avoided, will easily carry 25% more
power than our present motors give.” '® But Arnold was not
satisfied with the response. On 18 November, he again wrote the
Wrights. “Could we put a 60 or 70 H.P. [horsepower] engine in the
standard machine and put 2 or 3 more teeth in the engine sprocket?
This would give us much more power when it was needed but for
ordinary flying we could fly on less than the maximum power of
the motor.” '” Arnold was always pushing for improved equipment
and maximum aircraft capability, whether it was available or not.

After his nearly fatal spin, Arnold continued his inquiries,
initially with a different emphasis. “If machines are inverted and
given the sand test, what factor of safety should be required?
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...What other tests could be given for determining the factor of
safeties [sic] of any important parts?” '* His concern with aircraft
safety began after his spin and never wavered during his career.

Before long, Arnold was back to inquiries about performance
and design directed at the Wrights. “As it is desired by this office
to incorporate a stress test of some kind in our specifications for
machines,” he wrote, “we would greatly appreciate it if you would
send to us ...the chart showing the travel of the center of pressure
for various speeds and weights.” Or, “Will you kindly tell me
what, if any, are the objections to having the propellers turn in the
opposite direction to what they turn now in your machines.” And,
“The light scout machines have caused more or less controversy,
but I think the Signal Corps is at last persuaded as to the necessity
of having them even though there is no one capable of flying them
but Milling.” ' The Wrights always answered his letters in detail,
but it seemed each response generated two more questions.

Arnold’s constant inquisitive attitude about aircraft was a result
of his pilot training and mechanical skills. He was not an
aeronautical expert, however, and did not always understand the
science behind or the engineering problems associated with his
queries. Changing prop direction, for example, would have
required the Wrights to reverse nearly everything internal to the
machine. Yet he was never fully satisfied with a machine as it
stood. As a pilot he wanted safer aircraft capable of higher altitude,
better load capability, greater range, and faster speed. As a
mechanic he wanted interchangeable parts, peak engine
performance, and substantial margins of safety in construction.
Lieutenant Arnold wanted the best available equipment for the Air
Service, and he did what he could to get it.

Just as important as his understanding of up-to-date aircraft
technology were his experiences while serving in the bureaucracy
of Washington. During this period he was involved in quelling
unrest among aviators who were forced to fly substandard planes
along the Mexican border even as ripples of revolution swept
through that country in 1913. Arnold’s impossible job was to
remedy their complaints. Most of these concerned the safety of the
air machines, and compromises were made by both the staff and
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the aviators before a final resolution was reached. Arnold testified
before Congress-a rare occurrence for a lieutenant-during early
debates over an independent Air Force and tried to explain the high
casualty rates being suffered due to outdated and poorly
maintained equipment. He also instructed the Signal Corps staff
about the possibilities for airplanes in combat. ** Soon Arnold
found himself back in the infantry and stationed in Manila. But this
introductory experience in Washington was not wasted over his
lengthy career.

From December 1913 through 1915, Lieutenant Arnold
participated in practice ground attacks on different Philippine
Islands. During one of these exercises, Arnold watched a young
lieutenant plan and execute a flawless attack at Bataan. Arnold was
so impressed that he told Bee upon his return that he had met a
future Army chief of staff. This young man would become
Arnold’s friend, commander, and staunch supporter nearly a
quarter century later: his name was George Catlett Marshall.
Lieutenant Arnold was gaining experience and contacts that no
other Army officer could match over a 50-year career. His
experiences outside of the flying world became as valuable to
future air forces as his personal aviation experiences. Then, as
unexpected as his orders to join the Wrights in Dayton had been,
he received orders to requalify into the Aviation Section of the
Signal Corps.

Return to D.C.

Nineteen fifteen was a watershed year for science, technology,
and engineering. Albert Einstein offered the “theory of relativity”
publicly, Alexander Graham Bell made the first transcontinental
phone call (New York to San Francisco), and the Panama Canal
was completing its first full year in operation. The establishment of
the National Advisory Committee for Aeronautics (NACA) in
1915, marked the beginning of the second major phase of
American aeronautical development: turning infant theory and
experimentation into a tangible program of inquiry. *'
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Although joint Army-Navy aeronautical committees had existed
before the NACA, they had no official status and even less
authority over the progress of aeronautical science. The need for a
committee with legitimate power to direct research and offer
advice became apparent the following year while the Army was
providing air support for Brig Gen John J. Pershing’s punitive
expedition into Mexico. One plane was lost before the operation
even began, while another crashed a few days later leaving only six
of the original eight for operations. The craft in use, the Curtiss JN-
3, had insufficient power to climb over the mountains and
insufficient strength to withstand unpredictable winds and storms.
Replacements were not immediately available. >

Even as the punitive Mexican expedition was under way, and
having quelled the airmen’s dissent, Arnold was adjusting to his
new assignment. As the supply officer at the newly established
Aviation School at Rockwell Field near San Diego he held the new
“junior military aviator” rating and wore a fresh set of captain’s
bars. Arnold arrived in May, but his re-qualification training did
not begin until 18 November 1916. He completed training in six
days when he soloed again for the first time in over four years. »*
Soon he was off to Panama as commander of a squadron there. In
Panama he was supposed to find an acceptable location for an air
base before bringing his squadron to assist in the defense of the
Canal Zone. No consensus could be reached on a location between
the Americans-both Army and Navy-and the Panamanians, and he
was sent back to Washington to take up the matter directly with
Gen Leonard Wood, commanding general of the Atlantic
Department. Arnold heard the news of America’s entry into the
Great War on the ship to Washington on 6 April 1917. He knew he
would not be back to Panama any time soon. **

By August, Col Henry Arnold (temporary) was permanently
assigned to his wartime post in Washington, D.C., as executive
officer of the Air Division (the furthest up the chain of his “dozen-
jobs-in-one”). He had pressed for an assignment to Europe but was
denied a transfer to the combat zone. Again, his assignment offered
experience in the administration and, more importantly, the
buildup of American air forces, which would payoff two decades
later. Arnold rapidly became an indispensable aid to his superiors,
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who had little knowledge of air matters. While stuck in
Washington, Arnold saw firsthand the immense problems facing
the Air Division: lack of trained mechanics, lack of pilots, lack of
funding, and lack of an aircraft production system, which Arnold
considered the biggest headache of the war. Arnold spent most of
his time traveling around the United States checking on aircraft
production and development and keeping his superiors informed of
the slow progress being made in these areas. *°

All of these problems resulted from America’s policy of
neutrality which, until February 1917, was publicly supported by
President Woodrow Wilson. To build the American military, in
any form, was to abandon neutrality as a policy. Not until German
unrestricted U-boat warfare threatened American overseas trade
with continental Europe did public opinion shift dramatically to
one of active intervention. The interception of the Zimmermann
telegram, a memo from Berlin to Mexico City seeking a military
alliance against the United States, added insult to injury, but
interventionist politics already ensured funding for the military.
Still, this funding came too late to build a fully functional Air
Service. *°

Arnold continued searching for improvements in planes and
weapons. He teamed up with a task force of civilian scientists and
produced the first “guided missile,” dubbed the “Flying Bug,”
which was a beautiful, woodcrafted minibiplane. Early versions
were simply made of paper maché. It housed a two-stroke Ford
engine and carried a “warhead” of 200-300 pounds of explosives.
The Bug had no wheels and was launched from a wagon-like
contraption that ran on a long section of portable track. The
“missile” engine was started at one side of the track. When the
engine was fully revved, the mechanical counter was engaged and
the Bug was released. When it reached flying speed, it lifted off
and flew straight ahead, climbing to a preset altitude controlled by
a supersensitive aneroid barometer. When the Bug reached its
altitude, the barometer sent signals to small flight controls that
were moved by a system of cranks and a bellows (from a player
piano) for altitude control. A gyro helped maintain the stability of
the craft, the barometer helped maintain altitude, but only the
design of the wings assured directional stability. The Bug flew
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straight ahead until the mechanical counter had sensed the
calculated number of engine rotations required to carry the weapon
the intended target distance. A cam fell into place and the wings
folded, looking much like a diving falcon swooping down on its
prey. The Bug was rarely as deadly, and certainly not as fast, as a
falcon. *’

On the Bug team were Lawrence and Elmer Sperry, who had
spearheaded the Navy’s “aerial torpedo” project a few months
earlier, Orville Wright, Robert Millikan, and, the primary engineer,
Charles Kettering. Most test flights were accomplished at McCook
Field, near Dayton, Ohio. An early test nearly ended in disaster as
the errant missile flying wildly out of control narrowly missed
crashing into the reviewing stands. After witnessing the initial test
of the Bug, Arnold recalled that the gadget flew “like a thing
possessed of the devil.” ** Lateral controls added shortly after these
tests rectified the control problem, which was the result of over
dependence upon the dihedral of the wings for lateral stability.
More important than the gadget itself were the members of the
team, particularly Millikan, who would play a vital scientific
consultant role in the 1930s and during the Second World War.
Arnold never forgot his experiences in production, administration,
scientific experimentation, or testing. Nor did he forget the men
who had helped create the fledgling force from an unfertilized
embryo.

Arnold did, finally, make it over to Europe. He was certain that
General Pershing would want to bring the Bug into combat as soon
as possible and went to convince him. Officially his orders were to
sail by mid-October and become familiar with training
organization methods in France and combat operations at the front.
* His trip was not a success. He immediately fell victim to Spanish
flu, which was rampant on the East Coast. After recovery, he made
it to the Western Front during November but only shortly before
the armistice went into effect. Because the weather was so terrible,
however, he flew no combat missions. The Bug project died
shortly thereafter. *

Arnold later recalled the importance of many advances that
occurred in aviation during the war years. Some of the most
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significant were oxygen masks with communications devices all in
one, air-to-ground radio communication sets, automatic cameras,
armored pilot seats, increased firepower for strafing, the Bug, and
improved aeronautical medical research equipment. Additionally,
the establishment of the NACA held promise for the future of
airplane research and development. Aircraft production, however,
never reached acceptable levels. For example, even though Liberty
engines were produced in great quantity, the United States never
figured out how to build enough aircraft for the engines. By the
end of the war, 1,213 American built DH-4 aircraft had made it
overseas, but only about 600 had been sent to the front. >’ Arnold
had witnessed the production bottlenecks firsthand and would
remember the consequences of a failed production arrangement
when he was in a position to do something about it.

Publicity and Planning

After returning from Europe and no longer being needed in
D.C., Arnold received orders back to Rockwell Field. There he
assumed the post of district supervisor, Western District of the Air
Service. From January to June 1919, Arnold supervised the
postwar demobilization of the Western Division. Even while
dealing with massive reductions in the size of the Army, Arnold
promoted aviation as best he could. He held air shows and ordered
his “low flying team” to perform for California crowds. At one of
these events, Arnold “decorated” movie star Mary Pickford with a
banner making her an “Honorary Ace.” The positive publicity
generated by events such as these was desperately needed in the
immediate postwar years. >

Arnold was well aware that public opinion was a powerful tool
in maintaining support for the Air Service. When Rockwell Field
closed temporarily, Arnold was transferred to San Francisco as air
liaison officer for the Ninth Corps Area. A witness to the rapid
drawdown, Arnold was determined to do what he could to bolster
support for airpower. On his own initiative, Arnold established
“fire patrols” over the western region that not only saved thousands
of acres of timber, but millions of dollars as well. His activities
caught the public’s attention. A peacetime use for military
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airplanes kept the shrinking service in the air, at least for a while.
33 «Arnold the politician” was developing during these early days
in San Francisco.

During the years 1919 to 1924 Arnold’s working relationship
with other Army officers began taking shape. William “Billy”
Mitchell’s zealous approach to creating an independent Air Force
taught Arnold how not to tackle a political hot potato. Arnold
recalled that Mitchell had warned him away from outspoken
methods Mitchell had been using. Mitchell realized that he was
financially able to survive expulsion from the Army, but most of
his followers did not come from wealthy backgrounds. Carl
“Tooey” Spaatz and Ira C. Eaker served under Arnold during his
next tour, again at Rockwell Field. These men became Arnold’s
right- and left-hand men over the next two decades. Eaker
coauthored three books with Arnold, and Spaatz succeeded
Arnold’s command and become the first chief of staff of the
independent Air Force in 1947. The amazing “Jimmy” Doolittle
caught Arnold’s attention after pulling off a dangerous flying stunt
for a gathered crowd of onlookers. Arnold grounded the young
second lieutenant for one month but later called on him to
command the famous raid on Tokyo. 34

While Arnold successfully pressed for publicity out west, Billy
Mitchell held most of the headlines everywhere else. On 21 and 22
July 1921, Mitchell’s bombers sank the German battleship
Osifriesland, considered unsinkable by most naval officers. The
wild publicity that followed marked the event as the Air Service’s
first major victory over the Navy in terms of service roles and
missions. The seeds of strategic bombing had been sown.

Another one of Mitchell’s ideas was the “Barling” bomber, a
six-engine behemoth capable of carrying a 10,000 pound payload.
Although it seemed logical to build this monster in support of a
“strategic” bombing mission, its performance was so poor that it
could not fly over the mountains between Dayton and Washington
while fully fueled. The Appalachians exceeded its service ceiling.

But the Barling was not a total loss. Valuable wind tunnel data,
parts design, and other aeronautical engineering problems were
addressed and solved during the Barling’s development. In that
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way, the Barling influenced the design of the B-17 and B-29,
which were the American backbone of true strategic bombing in
World War II. Although Arnold found the Barling operationally
worthless, he realized that sometimes “the full-scale article must be
built to get the pattern for the future.” *°

In the fall of 1924, Arnold was recalled to Washington by Gen
Mason Patrick, then chief of the Air Service. Patrick, a classmate
of “Blackjack Pershing,” had been so impressed with Arnold’s
California performance that he had added a commendation to
Arnold’s military record (201 file). Before joining Patrick’s staff,
however, Arnold attended the Army Industrial College in
Washington. His World War I experience with aircraft production
had been less than satisfying, and now Major Arnold knew why.
The Army planners were determined to utilize the American auto
industry as the primary contractor to manufacture airplanes in time
of crisis. Arnold lobbied for a different approach. He argued that
the aircraft industry should remain the major contractor while
using the auto industry for small parts and other subcontracting
jobs. This short “college” assignment was one of the most valuable
of his career, one which he said “was to stand me in good stead in
later years.” *® Not only did Major Arnold have a plan for future
buildups in his mind, but he realized that his civilian industry
contacts from earlier tours would be essential if a sizable
production scheme had any hope of success. Glenn Curtiss, Elmer
Sperry, Donald Douglas, and Larry Bell were only a few of those
contacts.

During 1925 and much of 1926, Arnold served as Patrick’s
chief of information. In this function he was able to keep his eyes
and ears open to new developments in foreign and domestic
aviation, in both the civil and military arenas. In a failed effort, he
attempted to keep Billy Mitchell out of trouble by urging him to
temper his language and writings while campaigning for an
independent Air Force. Mitchell, causing too much trouble, was
“exiled” to Fort Sam Houston in San Antonio, Texas, in February
1925. Mitchell was not gone long. When he returned to face a
military court-martial, Arnold was his Washington liaison officer.
By Christmas 1926, with Mitchell “martyred,” Arnold considered
resigning but gained the resolve needed to endure his own
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punishment. *’ In the turbulence of Billy Mitchell’s trial and under
the threat of a court-martial of his own (the official charge was
violation of the Articles of War and was made by Mason Patrick)
for misappropriation of government supplies in an effort to sway
legislators in support of Mitchell’s viewpoint. Arnold was himself
“exiled” to Fort Riley, Kansas, the Army’s largest cavalry post. **

It was at Fort Riley in 1927 that Arnold made his choice to
remain a military officer. Beyond the malice of his superiors, both
personally and toward aviation, Arnold believed that he had
suffered numerous career setbacks. He had never been assigned to
the cavalry, even after repeated requests. He had been denied any
opportunity to participate in the American war effort in Europe. He
had testified on Mitchell’s behalf despite warnings from his
superiors that by siding with Mitchell he was jeopardizing his
career. Additionally, the national economic picture was very good.
The New York Stock Exchange was higher than it had been on the
same date for the previous five years. Cotton and coffee hit all-
time highs in the market, and General Motors reported record
profits during the week of 23-30 July 1927. * Additionally, Arnold
had reached his 20th year of military service, which entitled him to
half-pay and full benefits if he were to retire.

John K. Montgomery, then president of American International
Airways (a branch of Pan Am), had offered the major a lucrative
position as the first president of Pan Am Airlines. ** On 24 July,
Arnold replied, “As much as I would like to tell you that I will
resign and take up work with the company, I hesitate doing it on
account of the obligations which I have with my family.” Further,
Arnold suggested that he might take four months leave to work for
Pan Am and then make his final decision. *' This leave was
apparently never taken even though Montgomery had called Jack
Jouett, a mutual military friend of Arnold’s, now stationed in
Washington, to expedite the leave request. ** Thus, family
concerns were foremost on Arnold’s mind at the time his final
decision was made. Remarkably, Maj Henry Arnold and his family
remained in the Army.

Arnold never mentioned his family as a motive in his
recollections. “I couldn’t very well quit the service under fire,” he
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said. * One of Arnold’s biographers, Thomas Coffey, suggested
that the frustrated major had many things to accomplish in the Air
Corps, many ideas to test. # At that moment, however, there was
no chance that Arnold would ever hold a position that would allow
him to “test” anything. He had been banished within the Army. His
reputation preceded him when he was sent to the “worst post” in
the country as punishment for his clear violation of official
regulations. Henry Arnold was lucky he was still an Army aviator
at all.

Still, Arnold made the most of his time at Fort Riley. He
indoctrinated cavalry officers in the uses of airpower. He wrote
children’s stories about pilots and flying and named the hero after
his middle son, “Bill Bruce.” In all, he wrote six “Bill Bruce”
books from 1926 to 1928 and earned about two hundred dollars for
each one. His unit delivered President Calvin Coolidge’s vacation
mail for a time. On one occasion he met, flew, and dined with Will
Rogers, the famous satirist. *°

He completed this tour and even attended the Army Staff
College despite the protests of the college’s commandant, who had
served on the court that had tried Billy Mitchell. After his tour at
the Army Staff College, Arnold took command of the Fairfield Air
Service Depot near Dayton, Ohio, in the fall of 1928. In an
expanded role during 1931, Arnold also served as executive officer
to the chief of the Materiel Division at Wright Field, Brig Gen H.
Conger Pratt. It was while in these assignments that Arnold
developed his understanding of and a distaste for the Army
research and development (R&D) system. ** Arnold was sickened
by the lack of progress he perceived at Wright Field. New in 1930,
for example, the Douglas O-38 two-seat observation biplane was
capable of only 130 miles per hour (MPH). “What the hell have we
gained in twenty years?” he rhetorically asked his son Hank,
“Nothing!” %’ These perceptions were etched deeply into his
memory and stayed with him the rest of his career.
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Caltech

By November 1931, Arnold assumed command at March Field
near Los Angeles, California. Lieutenant Colonel Arnold’s World
War I associate, Dr. Robert Millikan, 40 miles away in Pasadena,
was now Caltech’s president. Winner of a Nobel Prize for physics
in 1923, he was continuing his cosmic ray research in the face of a
challenge to its validity by Karl Compton of Massachusetts
Institute of Technology (MIT). Arnold had little understanding of
the nature of these experiments, which involved moving a lead
sphere to different altitudes and taking electronic measurements.
Nonetheless, Millikan had no trouble convincing Arnold to lend
him a Curtiss B-2 Condor bomber to complete his charged particle
experiments. Arnold had his mechanics build a special “bomb”
rack for the sphere, which was affixed to the Condor. These
experiments were carried out from Canada to Mexico over a period
of months. As part of this project, measurements were also taken
underground, in mines, and at a variety of elevations on the earth.
One time Millikan transported the ball to Lake Arrowhead on top
of a high mountain peak. Unfortunately, the ball was so heavy that
it broke through the bottom of the rickety boat in which he was
transporting the experiment. It sank to the bottom of the lake.
Arnold recalled that the first time they met following the
unfortunate mishap, he addressed the professor as ‘“Admiral”
Millikan. **

New Deal reforms, air shows, public relations campaigns, and
exercises, as well as support of scientific research, kept Arnold’s
Ist Wing busy in the early 1930s. Even though the American
economy had collapsed, Arnold did not forget the technical
development of his airplanes. Military funding continued at
forecast levels into 1934 but faded somewhat with the advent of
Franklin D. Roosevelt’s (FDR) reforms. Air shows at March Field
were major public events in southern California as they had been at
Rockwell Field a decade before. Movie stars and celebrities of all
sorts visited the field on show days. The inevitable result was a
page of favorable publicity in several newspapers in southern
California the following day. But perhaps Arnold’s most
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impressive accomplishment during this tour of duty was not
accomplished at March Field or even with his own airplanes.

Arnold won his second Mackay Trophy as commander of a
flight of 10 new B-10 bombers conducting a round-trip flight from
Washington, D.C., to Fairbanks, Alaska. The first all-metal, low-
wing monoplane, the Martin B-10 bomber, was the most
technologically advanced airplane in the US inventory. After a
solid month’s preparation, Arnold took his planes on the near
18,000-mile round-trip flight with only one major foul-up and no
aircraft losses along the way. Planning was meticulous. A poor
showing would have been a catastrophic embarrassment,
particularly since the Air Corps was still stinging from its
lackluster performance while carrying the US mail in the spring of
1934. * The success of the mission brought Arnold a well-earned
decoration, a trophy, and proof that long-range bombers could
threaten once unpenetrable and isolated territorial boundaries, both
those of potential enemies and those of the United States.

But Arnold always pushed for improvement. His airplanes
made the trip to Fairbanks, but now the route would have to be
flown faster or higher. One of his favorite places to search for
improvements in aeronautics was Caltech. There” Admiral”
Millikan had gone a long way in fulfilling his dreams for American
aviation. Caltech had the best wind tunnel facilities in the western
United States. It had one of the finest academic faculties. The civil
aviation industry was beginning to locate nearby in southern
California. Caltech had definitely aroused the interest of the
commanding officer at March Field. *°

By March 1935, Millikan, Brigadier General Arnold, and
Professor Theodore von Kéarman. director of the Guggenheim
Aeronautical Laboratory, California Institute of Technology
(GALCIT) wind tunnels had become well acquainted. Karman
recalled that he had first seen Arnold as a major, perhaps on one of
Arnold’s inspection tours to the Los Angeles area while still
assigned to Wright Field. From 27 December 1929, through 4
January 1930, Arnold was in the Los Angeles area on an inspection
tour. Again, from 18 February through 7 March 1930, Arnold
visited a variety of locations in southern California. After a brief
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trip to the north, Arnold returned to the Los Angeles area from 24
to 29 March. During these trips there was ample opportunity for
Arnold to have visited Caltech and Robert Millikan. Although
Kéarman did not appear at Caltech until the first week in April
1930, later trips allowed them to meet. “Maj. Arnold,” Kdrmén
remembered, “came ‘alvays’ in the ‘vind toonel’ and asked me
questions.” °' By 1930, Karman, second in the field of aeronautics
only to his former professor Ludwig Prandtl, had come
permanently to Caltech from Aachen, Germany, enticed by a
Guggenheim Fund stipend. Arnold’s association with the
Hungarian professor provided him with a lifelong, personal tutor in
theoretical aeronautical science and its application to airpower.
During the first half of the 1930s, both Arnold and Karman
developed a similar vision for military aviation: the United States
needed a cooperative aeronautics establishment which coupled
civilian scientific and industrial expertise with the practical needs
of the Army Air Corps. >> To Arnold, this collaboration meant
better Air Corps airplanes. To Karman, it meant great possibilities
for Caltech and the west coast aviation industry. A decade later
their vision would become a reality.
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month in the Los Angeles area during which he might have visited Caltech, Old
Millikan, and later, Karman. A copy of these logs is located in both the Library
of Congress, Arnold Collection and the USAF Museum, Wright-Patterson AFB,
Dayton, Ohio, Arnold file. The fact that Karman ranks Arnold as a major would
date their initial meetings to sometime before 1 February 1931 when he was
promoted to lieutenant colonel.

52. Gorn, 116, 158.
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“Pewt” Arnold, West Point sophomore, 1905

34



AR

Arnold’s pilot training class, Dayton, Ohio, May 1911. John Rogers,
USN, (above center) was the first naval officer to fly a Wright
machine. Tommy Milling (above right and below) was Arnold’s best
man when he married Eleanor “Bee” Pool, 10 September 1913.
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Al Welsh (left), a Wright Brothers employee, flew Arnold’s first 28
instructional flights. Welsh died in a flying accident in 1913.

The Wrights instilled Arnold’s “will to do” when it came to
airpower. This early “bulb” exposure was taken of Orville (left) and
Lieutenant Arnold after an early evening flight at College Park,
Maryland, July 1912.
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Arnold and Milling standardized the nomenclature for parts of the
airplane. It was the first military aviator’s technical manual-today’s
“Dash-1.”
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The first Mackay Trophy, awarded to “Lieutenant Henry H. Arnold,
29th U.S. Infantry, 9 October 1912.” The three-foot-tall trophy
resides in the National Air and Space Museum, Washington, D.C.

On 5 November 1912 at Fort Riley, Kansas, a photographer
happened to be present to document aerial maneuvers scheduled for
that day.
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A.L.P. Sands (left) and Arnold (right) were scheduled for an

observation flight. Takeoff and the majority of the flight were
normal.

Just after this high-altitude photo was taken, Arnold’s plane entered
a spin as he began his landing pattern.
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A crude recording device, a barograph, captured the 100-meter
altitude loss in less than 30 seconds, which shattered Arnold’s
confidence in airplanes at the time.

The young socialite, Eleanor “Bee” Pool.
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Although George Marshall had once impressed Arnold with his
tactical skill on maneuvers in the Philippines, Arnold impressed
Marshall by utilizing American scientists to improve the Air Corps.
Here they visit Randolph Field during the war.

i
In 1916, after regulations prohibiting married officers from flying
were relaxed, Arnold was sent to North Island, California, to regain
his flying qualifications. Captain Arnold served as supply officer
until November when he began flying again after nearly four years
on the ground.
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His checkout took all of a week.

Arnold at his War Department desk during WWI, the youngest
colonel in the Army.
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The “Flying Bug” was America’s first guided missile. During the
development of the weapon, Arnold met such notables as “Boss”

Kettering, the “Bug’s” inventor, Elmer Sperry, Henry Ford, and Dr.
Robert Millikan. The “Bug” was launched from a wagon-like
carrier and was to fly directly ahead toward the enemy. After a

predetermined number of engine revolutions had occurred, a cam
fell into place that allowed the wings of the small biplane to fold up.
The “Bug’” would fall from the sky, and its 250-pound payload
would explode.

The team was composed of civilians and members of the other
services as well. Arnold is at the far left.
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Generals Pershing and Arnold in San Diego after the Great War.
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The DH-4 was used well after the First World War. Arnold never

forgot the lesson of obsolete surplus after the war. Shown here is
Mason Patrick’s personal DH-4B.

:
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District Supervisor, Western District of the Air Service, Rockwell
Field, 1919.

The Rockwell Field Low Flying Team included a young Lt James
H. Doolittle (second from right).
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They frequently performed for stars like Mary Pickford, “Honorary
Ace” of the day.

Their formations thrilled the California crowds.
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i
Brig Gen William “Billy” Mitchell stands under the Barling
Bomber with the development team. Mitchell was instrumental in
getting Arnold back into the flying game in 1916.

Arnold and Spaatz in November 1919. Arnold often reminded
Spaatz, who changed the spelling of his name 10 years after this
Dphoto was taken, of the importance of civilian scientists to the Air
Forces.
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Arnold and Ira C. Eaker at Los Angeles in 1932. Together these two
were an unbeatable public relations team.

e oo
The Barling Bomber in flight. This six-engine behemoth did not
even have enough power to fly over the Appalachian Mountains.
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Arnold (second from left) served under H. Conger Pratt (far right)
at Wright Field in 1928 and 1929. Here Orville Wright, “Tooey”
Spaatz, and “Benny” Foulois gather for a few moments.

The O-38. “What the hell have we gained in twenty
years....Nothing!”
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Dr. Robert A. Millikan. This portrait hangs in the Athenaeum, the
faculty club at the California Institute of Technology.

Arnold loaned WWI acquaintance R. A. Millikan a Curtiss B-2
“Condor” bomber like this one for use in his continuing cosmic ray
experiments while he was commander at March Field, California.
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The B-10 was a major advance in aircraft technology.

Arnold presents Secretary of War Dern with a totem pole from the
frontier. Arnold earned his second Mackay Trophy for the mission.
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Arnold took 10 of the first all-metal monoplanes from Washington
to Alaska and back. The positive publicity helped salve the wounds
of delivering the mail but also opened the eyes of America to the
long-distance capabilities of airpower.
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Chapter 3

Conceptualizing the Future Air Force

In January 1936, Arnold was transferred back to Washington.
Maj Gen Oscar F. Westover had taken over as chief of the Air
Corps and had convinced Gen Malin Craig, chief of staff, that he
needed Arnold as his assistant. Another candidate for that job was
General Headquarters (GHQ) Air Force commander, Brig Gen
Frank M. Andrews. Andrews and Westover had clashed regarding
independence of the air arm. Westover, who had opposed
separation from the Army throughout his career, and Arnold,
perhaps having learned a lesson about bucking the system at too
high a level, agreed that remaining part of the Army held definite
advantages for the Air Corps, particularly in the area of logistical
support. From that point, Andrews’s career took a different path
from Arnold’s. By 1939, Andrews had moved over to the general
staff under George Marshall, and Arnold held command of the Air
Corps.

Arnold recalled that, “the entire family said good-by, in tears, to
March Field.” More than sunny California, Arnold hated leaving
his position of operational command. 1 During his first two years
back in Washington, Arnold handled a hodgepodge of
administrative and public relations problems. But it was during
these years as Westover’s assistant that his views on science,
technology, and the Army Air Corps (AAC) gained nationwide
attention even in the midst of internal Air Corps turbulence.

On 1 March 1935, the GHQ Air Force had become a reality
based on the recommendations of the Baker and Drum Boards.
Those boards had recommended the formation of a general
headquarters air force capable of organizing independent air
operations as well as direct support of the ground forces. GHQ also
supported the Army’s responsibility for coastal air defense. The
GHQ Air Force was the first manifestation of a truly independent
air arm, including an independent mission, within the Army.
Essentially, the Air Corps had become a branch of the Army, like
cavalry and infantry. GHQ represented the combat arm of the
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service while the Office of the Air Corps held responsibility for
finances, training, and materiel. Neither branch, however,
controlled tactical bases, which remained under the control of
Army corps area commanders. During times of war, GHQ would
be assigned directly to the battlefield commander. The dual
command situation never proved effective or efficient and,
although an improvement over earlier arrangements, was never
totally satisfactory to aviation branch leaders.

Six months after the formation of the GHQ Air Force, an Air
Corps study known as the Browning Board recognized the
detrimental effect the dual structure was having on the Air Corps.
Col William S. Browning’s panel recommended a consolidation of
Air Corps structure that would place the GHQ under the command
of the Office of the Chief of the Air Corps. Although this
recommendation was adopted in practice it was not until June 1941
when the Army Air Forces were officially established, that the
situation was finally resolved. Army Regulation (AR) 95-5, Army
Air Forces, 20 June 1941, defined the function of each level of
command. The chief of the Army Air Forces was also to act as
deputy chief of staff for air (and by February 1942, a member of
the Joint Chiefs of Staff) and in that capacity was directly
responsible to the secretary of war and the Army chief of staff for
all air operations. Unity of command was finally achieved within
the Army Air Forces. Arnold used this to ensure, among other
things, continued scientific and technological advances in his
command. 2

Even before restructuring took place, Arnold chaired a
committee formed in 1936 to examine how best to create a
“balanced air program.” There was nothing unusual in his report;
in fact, it followed very closely the recommendations made
previously by the Drum Board. The numbers reflected in each
report for personnel and planes were similar. Surprising today but
realistic at that time, the forecast for airplanes required was only
1,399 in 1936 increasing to a meager 2,708 in 1941. 3 Although
Arnold’s report was primarily an attempt to reckon with depression
budgets, no mention was made of scientific research or
technological development. Rather, the program’s primary concern
was to save dollars in all areas except purchasing airplanes.
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In September 1937, Arnold modified the conservative approach
his “balanced air program” report had taken. While addressing the
Western Aviation Planning Conference, Arnold summarized his
philosophy for creating an aeronautical institution in America
second to none.

Remember that the seed comes first; if you are to reap a harvest of

aeronautical development, you must plant the seed called experimental

research. Install aeronautical branches in your universities; encourage

your young men to take up aeronautical engineering. It is a new field but

it is likely to prove a very productive one indeed. Spend all the funds you

can possibly make available on experimentation and research. Next, do

not visualize aviation merely as a collection of airplanes. It is broad and

far reaching. It combines manufacture, schools, transportation, airdrome,

building and management, air munitions and armaments, metallurgy,

mills and mines, finance and banking, and finally, public security-

national defense (emphasis in original). 4

Arnold, in this statement, had issued the broadest description of
the evolving technological system of airpower, even if he didn’t
make a distinction between empirical versus theoretical research. If
the Air Corps had little money for research and development, then
perhaps universities and industry could be persuaded to find some.
After all it had been the Guggenheim Fund that had fostered
aeronautical departments at several universities almost a decade
earlier. 5 No matter the source, experimental research was the key
to future airpower.

Arnold had very cleverly linked Air Corps development to
civilian prosperity in the aviation industry, hoping that civilian
institutions would pick up the fumbling research ball while the Air
Corps was struggling just to acquire planes. His ideas reflected the
Millikan philosophy,” that of bringing the center of aeronautical
science in America to Caltech, which had shaped that university
since the 1920s. This philosophy, coupled with Arnold’s
realization that airpower was a complex system of logistics,
procurement, ground support bases, and operations, guided his
vision for future growth. 6 Arnold’s approach to airpower
development was actually the first mention of what became the
military-industrial-academic complex after World War II. 7

In addition to bolstering industrial and public support for the
technological advancement of the Air Corps, Arnold was
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continually forced to deal with the inherent administrative
confusion caused by the establishment of GHQ Air Force the year
before. In particular, responsibility for aeronautical research was
not well defined between the branches, further slowing Arnold’s
efforts there. Nevertheless, the GHQ was the first crack in the
foundation of Army control over airpower. 8

As was all too frequent an occurrence in these early years of
aviation, a tragic aircraft accident took the life of General
Westover on 21 September 1938. Arnold was now the top man in
the Air Corps. Arnold’s experience in Army aviation had prepared
him for the tasks ahead, and now he was in a position to tackle
these problems.

When Arnold “shook the stick” and officially took command of
the Air Corps on 29 September 1938, many military aviation
projects were under consideration both at Wright Field and at the
National Advisory Committee for Aeronautics facility at Langley:
radar, aircraft windshield deicing, jet assisted takeoff (JATO)
system (actually a rocket), and a host of aircraft and engine design
modifications. Many of these projects were related to the brand
new B-17, an aviation technology leap in itself. 9 Arnold wasted
no time in calling the “longhairs” to a meeting at the National
Academy of Sciences (NAS) under the auspices of the Committee
on Air Corps Research to solve these problems. 10 It was no
surprise that Arnold immediately accelerated Air Corps R&D
efforts. In his first message as Air Corps commander, Arnold
devoted a separate paragraph to the subject that reflected his public
views on airpower. “Until quite recently,” he said, “we have had
marked superiority in airplanes, engines, and accessories. That
superiority is now definitely challenged by recent developments
abroad. This means that our experimental development programs
must be speeded up.” 11 But his views were already common
knowledge to most airmen.

Assisting the “speeding up” process, Guggenheim Aeronautical
Laboratory, California Institute of Technology (GALCIT) and the
Massachusetts Institute of Technology (MIT) sent representatives
to this NAS meeting. Vannevar Bush and Jerome Hunsaker, of
MIT, grabbed the windshield deicing problem for their institution
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while openly dismissing JATO as a fantasy. Hunsaker called JATO
the “Buck Rogers” job. Bush explained to Robert Millikan and
Kéarméan that he never understood how “a serious engineer or
scientist could play around with rockets.” 12 Arnold knew that
GALCIT had already demonstrated some success in that area. The
condescending attitude held by the MIT elite did not go over well
with General Arnold. From this meeting onward, Arnold thought
of Bush as something less than forward looking, despite his
excellent, even pioneering record in electrical engineering. The
case of Vannevar Bush was a classic example of how a talented
individual had been dropped from confidence because of personal
perceptions.

On the other hand, Millikan and Karmén, representing
GALCIT, eagerly accepted the JATO challenge, an attitude that
Arnold no doubt appreciated. JATO represented potential funding
for the struggling GALCIT Rocket Research Project, established in
1936. This project, also known as GALCIT Project number 1, was
established by Dr. Karman and Dr. Frank Malina, and exists today
as the Jet Propulsion Laboratory (JPL). 13 It was after this NAS
meeting that the Arnold/Kéarman association officially began.
Arnold saw Karman as a useful tool, a tap for recognizing
undeveloped technologies. Karméan saw the Army Air Corps as a
worthy recipient of his services. More importantly, however, the
funding Arnold made available seemed bottomless and helped
Caltech maintain its status as the leading aeronautical university in
the country. Karman was dedicated to helping the Army but was
also dedicated to Caltech, the GALCIT, and Robert Millikan.
Nonetheless, this alliance, above all others which Arnold held with
scientists and engineers, proved one of the most significant and
engaging collaborations in the early history of American airpower.

This meeting was just the beginning of Major General Arnold’s
push toward making science and technology an integral part of the
Air Corps. He even invited Gen George C. Marshall to a luncheon
with the visiting scientists. Marshall wondered, “What on earth are
you doing with people like that?” Arnold replied that he was
“using” their brain power to develop devices “too difficult for the
Air Force engineers to develop themselves.” 14 The realization
that civilian help was the only way to ensure that the AAC had the
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best technology available was typical of Arnold. He didn’t care
where the devices came from, he only cared whether his Air Corps
was utilizing them. By including Marshall in this circle of
scientists, Arnold began winning support for advanced technology
from the highest ranking Army officers.

Not only did Arnold utilize the advice of these scientists, he
gathered information from civilian aviators as well. One in
particular influenced Arnold’s commitment to technology. In late
1938, Arnold had exchanged letters with Charles Lindbergh, who
was touring Europe. In his correspondence, Lindbergh expressed
concern over US lethargy in airplane development. “It seems to
me,” Lindbergh wrote, “that we should be developing prototypes
with a top speed in the vicinity of 500 mph at altitude ... the trend
over here seems to be toward very high speed.” 15 This revelation
worried Arnold. In March 1939, Arnold established a special air
board to study the problems Lindbergh had addressed. By April
1939, Arnold had convinced Lindbergh to accept an active duty
commission as a member of the study group. This group, known as
the Kilner Board, produced a five-year plan for research and
development within the Air Corps. The report was shortsighted in
many respects but did represent the immediate needs of the air
arm. Jet propulsion and missiles, for example, were not even
considered. 16

Lindbergh’s impact was immediate but short-lived. In a written
recommendation for the NACA, Lindbergh gained support for an
expanded aeronautical research facility to be located at Moffett
Field, California. The funding was approved on 15 September
1939, the same morning Lindbergh spoke out against American
participation in the European war on three major national radio
networks. President Roosevelt tried to dissuade him from taking
his views directly to the nation. “Lindy” was a skilled
communicator. After his historic flight, the Guggenheim Fund had
invested $100,000 to subsidize a national tour expressly designed
to generate support for aviation. By the late 1920s, Lindbergh had
toured over 80 cities and influenced millions of Americans. In
many respects, Lindbergh became the American spokesman for
aviation. 17 As such, his words carried an inordinate amount of
influence. Fearing his effect on public opinion, FDR promised
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Lindbergh a new cabinet post if he remained silent concerning
American participation in the European War. Arnold had been
caught in the middle of the presidential offer but there was never
any doubt in the general’s mind that Lindbergh would turn down
such an offer and speak his own mind. Arnold was right.
Consequently, Lindbergh “resigned” his commission, but Arnold
had already taken his earlier warnings to heart. 18

Arnold’s public campaigns reflected Lindbergh’s warnings. In
January 1939, while speaking to the Society of Automotive
Engineers in Detroit, Arnold reemphasized that America was
falling behind in aircraft development. He attributed this failing to
an inadequate program of scientific research. “All of us in the
Army Air Corps,” he stated, “realize that America owes its present
prestige and standing in the air world in large measure to the
money, time, and effort expended in aeronautical experimentation
and research. We know that our future supremacy in the air
depends on the brains and efforts of our engineers.” 19 His
dedication to continuous research, experimentation, and
development was more focused and more defined than it had ever
been, and now he carried the message across the country.

Arnold’s  official correspondence reflected the same
commitment to R&D. In a memorandum to the assistant secretary
of war dated 2 March 1939, Arnold vigorously defended proposed
funding for research and development.

The work of the large number of aeronautical research agencies in this
country should be afforded government support and encouragement only
through a single coordinating agency which can determine that the
individual and collective effort will be to the best interests of the
Government. The NACA is the agency designated by law to carry out
basic aeronautical research and its own plant and facilities cannot cover
all phases of development Furthermore, there are many public or semi-
public institutions whose students or other research personnel are willing
and anxious to perform useful investigation that will contribute to a real
advancement of the various branches of aeronautical science. 20

As a member of the NACA Main Committee since taking over the
Air Corps, Arnold attended the committee meetings regularly and
was familiar with the workings of the group. More importantly, he
was acquainted with the other main committee members who
together read like a “Who’s Who” in American aviation. Aside
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from Van Bush, Orville Wright, Charles Lindbergh, and Harry
Guggenheim were all members of the main committee in 1939.
Shortly after this memo was sent, Arnold established an official
liaison between the NACA facilities at Langley Field and the Air
Corps Materiel Division at Wright Field. Arnold assigned Maj Carl
F. Greene to the post in an effort to tighten the relationship
between the two organizations. 21 The attempt to consolidate R&D
programs was valiant, but time was running short. Conflict in
Europe assured that the relationship never matured.

Toward Production R&D

The expanding war in Europe indicated that a posture of
readiness was prudent and necessary for the United States. From
the day that Germany invaded Poland in September 1939, Arnold
realized that all American production efforts would be needed just
to build enough aircraft of designs already on line to create a
fighting air force. “For us to have expended our effort on future
weapons to win a war at hand,” he wrote to General Spaatz in
1946, “would be as stupid as trying to win the next war with
outmoded weapons and doctrines.” 22 While the outcome of the
war was in question, and even though the US was not yet directly
involved, Arnold emphasized R&D only to improve weapons or
aircraft by using technologies that were already on the drawing
board. Essentially, from September 1939 until the spring of 1944,
the majority of Army Air Force R&D efforts were dedicated to
short-term improvements in existing technologies. 23

By May 1940, FDR had called for a fivefold increase in aircraft
production in America. Producing 50,000 planes each year seemed
a tall order to everyone but Arnold, who had recommended an
even greater number despite his staffs conservative estimates. Gen
Lauris Norstad, USAF, Retired, a member of Arnold’s Advisory
Council, recalled the process that led to Arnold’s recommendation.

The general had called all his top people together in
Washington. “Gentleman, here is our opportunity to tell people in
authority and to tell the country what we need. The president has
asked for this figure. I am going to give you until tomorrow
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morning at 9 o’clock, and you think about how many airplanes we
are going to ask for. It has to be real, but use your imagination.
Don’t hold yourselves back to restrictions of budgets under which
we have been trained in the last few years.” The following morning
Arnold announced, “Gentleman, I am going to call on you to give
me your figures. Again, [ will tell you, be bold.” The first officer
suggested an additional squadron at Atlanta; the second asked for a
squadron at Oklahoma City and so on. “Gentlemen, at the outside,
even with replacements, this adds up to about 100 planes. To hell
with you! I’'m going over to the White House now, and do you
know what I’'m going to tell the President? I am going to tell the
President that we need 100,000 airplanes.” He did. 24

Arnold’s World War I production experience had demonstrated
to him the expansion capabilities of American industry, a lesson he
did not forget. Apparently FDR had learned a lesson from World
War I as well. The Wilson administration’s policy of neutrality had
prevented any serious preparation for war until it was too late for
American industry to gear up for mass production of any air
weapons. FDR’s decision to build planes, and lots of them, based
largely upon the advice of his trusted advisor Harry Hopkins and
Arnold, ensured that American industrial strength would make a
decisive impact during the war. By July 1940, Arnold had begun
his campaign of personal encouragement in the factories. The spirit
behind his enthusiasm was a direct result of the lessons he had
learned in the last war.

I can remember the last World War-when in the beginning the American

aircraft industry had a capacity of less than 100 planes a year. | saw one

factory sign a contract eighteen months later to deliver 100 planes a day.

... The American aircraft industry today is incomparably superior in

every regard to the state it had reached even at the close of the last war...

So, make no mistake about it. we shall train the mechanics, we shall train

the flyers, and we shall build the planes. 25
Consequently, most of Arnold’s time in the months prior to Pearl
Harbor and in the early years of American involvement was spent
towing factories, arranging training courses for new pilots,
establishing bases of operations, haggling over congressional
legislation, and encouraging the factory workers, who he believed
were vital to the creation of real American air supremacy. He
personally spent the time touring factories because he feared that
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aircraft production was well behind schedule. Arnold revealed his
deep fears to Major General Andrews, now in command of the
Panama Canal Zone, in January 1941.

As you know we are leaning over backwards to give everything to the

British. Very little is coming to us. ...Engines are the neck of the bottle

more than anything else and England has priority on engines. So, taking

everything into consideration, aircraft production insofar as getting

airplanes for U.S. units is more or less of a mess, and no matter what we

do in this matter there will be no relief for several months in the future.

...All T can say is that we hope to get planes to everyone-but at this

writing it is only a hope. 26
For General Arnold, R&D was not an immediate answer to
American production woes in 1941. His faith in the power of the
American mass production line was a direct result of his World
War I experience.

The total production effort that followed these early letters of
despair shocked everyone, including Arnold. By April 1943, the
four star wrote back to Lieutenant General Andrews, now air
commander in the European theater, “By God, Andy, after all these
years it was almost too much-I don’t imagine any of us, even in
our most optimistic moments, dreamed that the Air Corps would
ever build up the way it has. I know I damn well never did.” 27

Airplane production became one of the major reasons for
American airpower’s evolution into a massive technological
system by 1944. Until the early years of World War II in Europe,
the American aircraft industry was still in its infancy. The war
forced it into early adolescence. Despite the many challenges
inherent in the massive buildup of airplanes, Arnold still found
time to push for a few untested technologies that showed
exceptional promise while also pressing his field commanders to
use “science” to advantage whenever possible. 28

Propellerless Aircraft

The most spectacular of these technologies was the JATO
program that Caltech had been working since the NAS meeting in
November 1938. Since it was most desirable to build aircraft that
carried heavy bomb loads, the problems of high-wing loading on
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initial takeoff became extremely important. “In many cases the
maximum allowable gross weight of an airplane was limited solely
by take-off considerations. One of the many methods ...proposed
for the elimination of this difficulty involved the use of auxiliary
rocket jets to augment the available thrust during take-off and
initial climb.” 29 The net result was an increase in range for a
desired payload. Frank Malina, Homer Joe Stewart, and the rest of
the “suicide club” spent most of 1940 and the first half of 1941,
developing the JATO system. By summer, Malina’s team was
ready to flight test the device. Capt Homer Boushey flew an Air
Corps “Ercoupe” from Wright to March Field, the selected spot for
the test, late in July 1941. After a failed static firing resulted in a
spectacular explosion, the rockets were affixed to the underside of
the Ercoupe’s wings, near the wing roots. After the failed static
firing, it was decided to accomplish an anchored test firing of the
rockets physically attached to the plane. Although this test was
more successful than the previous one, fragments of burning
propellant and a small piece of a nozzle had still burned a forearm-
sized hole in the underside of the Ercoupe tail. “Well, at least it
isn’t a big hole,” one of the onlookers observed. A successful
airborne confidence firing test of the rockets was completed on 6
August, but the big test was yet to come. 30

On 12 August, despite the ominous results of the previous tests,
Boushey strapped into the Ercoupe, now loaded with six JATOs,
three under each wing. William Durand, long-time friend of
Karman, NACA charter member, and chairman of the NACA’s
Special Committee on Jet Propulsion, had been invited to witness
the JATO flight test. A test aircraft, a Piper Cub, piloted by Dr.
Clark Millikan, idled next to the Ercoupe waiting for the soon-to-
be rocket plane to release brakes. Both aircraft revved their motors
and released their brakes. In a matter of only a few seconds, having
reached the predetermined speed, Boushey ignited his rockets. In a
cloud of smoke, followed shortly by the crack of the rocket
ignition, the Ercoupe catapulted into the air and over the 50-foot
banner that marked the calculated height after rocket ignition. The
Piper Cub appeared to climb in slow motion. The JATO had been a
remarkable success. 31
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JATO was so successful that Kérman decided that it would be
possible to launch the Ercoupe on rocket power alone, sans
propeller. To cover up the fact that the prop had been removed, the
Ercoupe’s nose was plastered with safety posters as if it were
undergoing some form of repairs. One of the posters read, “Be
Alert, Don’t Get Hurt!” At least the JATO team had a sense of
humor. Karman calculated that 12 JATO motors would be required
to accomplish the first American rocket-powered airplane flight.
On 23 August Boushey strapped in one more time. Kérman had
calculated that at least 25 knots of ground speed would be needed
for the test to work properly. But how to accelerate to the required
speed without a working prop? A standard pickup truck fitted with
a long rope pulled out on the runway in front of the propless
Ercoupe. Boushey grabbed the rope like a rodeo bull rider and held
on while the truck accelerated to the calculated 25 knots. Boushey
released the rope, fired the rockets, now twice as loud and smokey,
and hurtled 10 feet into the air on rocket power alone. He had
enough runway left to make a safe landing straight ahead.
Additional testing continued in both solid and liquid auxiliary
propulsion for the next decade. 32 Arnold pushed this program
because it demonstrated potential for increasing the combat range
of his heavy bombers.

Although not initially the most spectacular of all the Air Corp’s
scientific and technological research programs, Arnold’s direct
involvement in bringing the British, “Whittle” jet engine to
America, beginning in April 1941, illustrated his personal
commitment to technology and its application to the American war
effort. As in 1913, Arnold could have cared less where the
technology came from,; if it benefited the Air Corps, he wanted it.
So it was with the “Whittle” engine and the development of
American jet aircraft. 33

Throughout 1938, Arnold had received Lindbergh’s reports,
which suggested that some German pursuit planes were capable of
speeds exceeding 400 MPH. 34 He had also assigned Lindbergh to
the Kilner Board in an effort to project R&D requirements for the
Air Corps. Whether Lindbergh had been duped by the Nazis on
preplanned factory tours during his visits to Germany turned out to
be irrelevant. Lindbergh suggested that the Air Corps begin
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research that would lead to a 500-MPH fighter, and Arnold was
convinced that he was right. Arnold’s constant quest for better
technologies and equipment forced a confrontation with George
W. Lewis, director of aeronautical research at the National
Advisory Committee for Aeronautics. “Hap,” at that moment not
very happy, wanted to know, “why in the name of God we [in the
Army Air Corps] hadn’t got one [a 400-plus mph fighter].” Lewis
replied, “Because you haven’t ordered one.” 35 Arnold was
furious. A lengthy dialogue followed during which Arnold
discovered that Lewis was well aware that the technology to build
faster planes had existed for some time. Lewis had not suggested
building one because it was not the NACA’s function to dictate
what the military should or should not build. To Arnold, the
NACA was not acting like a true team player. The general might
have even considered Lewis’s attitude unpatriotic. 36 This incident
overshadowed the many successful programs the NACA had
undertaken during Arnold’s tenure.

Having lost trust in the workings and leadership of the NACA,
Arnold resorted to other civilian agencies in an effort to capitalize
on “Whittle” jet engine information made available to him by Air
Chief Marshal Sir Charles Portal in April 1941. Although the
NACA took steps toward jet engine development directed by the
1941 Durand Board, formed in March 1941 at Arnold’s request,
importing the plans and an engine from Britain was the general’s
personal achievement. 37 In September, he took these plans and
created a separate, super secret, production team including Larry
Bell, of Bell Aircraft, and Donald F. “Truly” Warner of General
Electric (GE). GE was selected because of previous work done
under the guidance of Sanford Moss on “turbosupercharging,” a
process similar to the turbojet concept. 38 The project military
representative was Col Benjamin Chidlaw. This Bell/GE team was
so secret that only 15 men at Wright Field knew of its existence.
The contracts with GE had been handwritten and transmitted in
person by Arnold’s personal liaison, Maj Donald J. Keirn. Keirn
recalled that the first GE contract was for a turboprop and was
being built in Schenectady, New York, while the “Whittle” engine
project was undertaken at West Lynn, Massachusetts. The three
Durand Board engine teams-one at Westinghouse, a second
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sponsored by the NACA, and the first GE project-were unaware
that Arnold had directed Chidlaw to get a jet in the air under
absolute secrecy .39 “Good Mother of God, General Arnold,”
Chidlaw asked bewildered, “How do you keep the Empire State
building a secret?” Sternly, Arnold replied, “You keep it a secret.”
40

The super secret engine was assembled at Lynn, Massachusetts
under the project title, “Supercharger Type #1.” At Larry Bell’s
factory, the airframe project received an old program number so as
not to arouse any suspicion. The workers themselves were
segregated from each other so that even the members of the team
were not totally sure what they were building. The AAF officer
who was to be the first American military man to fly a jet, Col
Laurence Craigie, never revealed his mission even to his wife, who
found out about it in January 1944 with the rest of the country.
Craigie recalled that “the only project I know of that was more
secret was the atomic bomb.” 41

On 2 October 1942, the Bell XP-59A flew three times. The first
two flights were piloted by Bob Stanley, a Bell test pilot and
Caltech graduate, and the third was flown by Col Laurence
Craigie, the first military man to fly the American jet plane. In
actuality, the plane had flown for the first time during taxi tests on
30 September and again on 1 October, but Larry Bell insisted that
the first flight was not “official” until the brass hats were present as
witnesses. 42 The internal “cloak of secrecy” was so effective that
the general NACA membership had heard only rumors of the
technology. Only William Durand himself had been informed of
Arnold’s “Whittle” project but had been sworn to secrecy. The day
the XP-59A flew, he was the only member of the NACA who
knew of the existence of the plane. In fact, he was at Muroc the
day of the “official” first flight. 43

It was not until 7 January 1944 that the rest of America,
including Mrs. Craigie, found out about the flight. The Washington
Post carried the inaccurate front page headline, “U.S. Making
Rocket War Plane,” which detailed the events of 15 months before.
44 The development of the XP-59A can legitimately be called the
first Air Force skunk-works project.
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America’s development of the jet engine was a typical example
of how Arnold utilized technological advancement in attempting to
improve Army Air Forces capability. Once aware of a particular
technology, he decided whether it was applicable to AAF airplanes
or their combat capability. As late as January 1939, for example,
Arnold had stated, “Because of the high efficiency and flexibility
of operation of the controllable propeller as it exists today, it will
be many years before any means of propulsion, such as rocket or
jet propulsion, can be expected on a large scale.” 45 But British
engine developments, coupled with the underpinnings of early
American turbojet concepts, and the promising work done at
GALCIT Project no. 1 during 1940, convinced him that jets and
rockets held significant potential for his air forces. Arnold always
wanted the most advanced capabilities for his airplanes. But during
this period, he wanted them within two years, no later. 46

Once convinced, he gathered trusted scientists, engineers, and
officers together. Then, using the force of his personality, he
directed what he wanted done with the technology. His teams were
given considerable latitude in accomplishing the task and rarely
failed to produce results. 47 Some who had served on these “Hap-
directed” task forces had private reservations about specified tasks.
“You never thought the things he asked you to do were possible,”
one Douglas Aircraft engineer recalled, “but then you went out and
did them.” 48 Colonel Chidlaw’s XP-59A team was one glittering
example.

The XP-59A was an exceptional program in that it violated
Arnold’s general tendency from late 1939 until mid-1944 to
expend R&D efforts only on current production equipment. But
Arnold saw the possibility for unbelievable capability from
continuous research concerning jets. He envisioned aircraft capable
of speeds exceeding 1,000 MPH and, despite criticism, completely
believed in the future of jets. Arnold, having seen the British
Gloster Meteor during its initial ground tests, realized that the first
jets would not be the production models. Instead, he felt it more
important to get a jet aircraft flying and then work on the
modifications necessary to make it combat worthy. Perhaps he
remembered the lesson of Billy Mitchell’s “Barling” bomber,
which had provided vital data and production techniques even
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though it was an operational failure. Additionally, Arnold was able
to get a substantial jump on the program by promising the British
an improved formula for high-speed, high- temperature turbine
blades in return for all available British jet experimental data and
an engine. As it stood, jet aircraft did not have the necessary range
to be of much value to the AAF, which would soon be flying
missions from England to Germany. Consequently, until the
problem of limited range was solved, the production effort was not
pushed as hard as that of combat-ready aircraft. For that reason,
American jets did not contribute directly to World War II victory.
49 Arnold’s push for the B-29 “Superfortress” can be better
understood, however, in light of Arnold’s perception of the
importance of combat range to mission success. This was
particularly true for operations in the Pacific, although the airplane
was not designed specifically for that theater.

Radar, Bugs, and Aphrodite

Another Hap directed project was established while the XP-59A
was under development. In May 1942, Arnold ordered the
formation of the Sea-Search Attack Development Unit (SADU).
This unit was composed of scientists from MIT, the National
Defense Research Committee (NDRC), and operations personnel
from the Navy and the Air Forces. Total control of all assets
having to do with submarine destruction-research and
development, production, even combat execution-fell to this
organization. Arnold viewed this specific task with such high
priority that he attached the unit directly under his command,
eliminating all bureaucratic obstacles to mission accomplishment.
50 Having seen early “American-version” radars at Fort
Monmouth as early as May 1937, General Arnold was satisfied
with the potential that radar had demonstrated and pushed hard for
combat capability in that area. The multicavity magnetron that
made short-wave radar practical was a British invention. In April
1942, Dr. Edward L. Bowles, from the MIT Radiation Laboratory
(RADLAB), was assigned as a special consultant for radar
installations. Arnold’s commitment and Bowles’ expertise helped
make the SADU an extremely effective unit. Arnold reminded
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Spaatz of the ultimate impact of SADU and the development of
microwave radar in a letter after the war. “The use of microwave
search radars during the campaign against the submarine was
mainly instrumental in ending the menace of the U-boats. Germany
had no comparable radar, or any countermeasures against it. In
fact, for a long time the Germans were not even aware of what it
was that was revealing the position of their subs so frequently.” 51
As Arnold counted on Caltech for much of his aeronautical advice,
he depended on MIT for similar advice concerning electronic
advances, particularly radar.

In fact, it was German (and eventually Japanese) treachery in
the conduct of the war, particularly with U-boats, that jolted
Arnold into an attempt to rekindle an earlier pet project: the
“Flying Bug.” Although using the World War I surplus Bugs was
considered until 1942, the idea was finally dismissed due to the
relatively short range of the weapon (only 200 miles). Other
projects, however, did result from this initial rekindling.

In the fall of 1939, Arnold wrote his old friend Charles
Kettering, now vice president of General Motors, wanting to
develop “glide bombs” to be used if war came. What he wanted
was a device that could be used by the hundreds and that might
keep his pilots away from enemy flak barrages. Arnold wanted the
weapon to glide one mile for each thousand feet of altitude, carry a
sizable amount of high explosive, have a circular error probable
(CEP) less than one-half mile, and cost less than seven hundred
dollars each. Kettering was convinced that it could be done fairly
quickly. By December 1942 the GB-1 (glide bomb) was well under
development, and by spring 1943 it was being used in Europe.
Although the GB-I provided some protection to American airmen,
it was highly inaccurate. Since the AAF held closely to the
doctrine of precision bombing, the GB-1 was quickly shelved. 52
The GT-, a glide torpedo, was somewhat more successful and saw
some use in the Pacific theater. The development of the glide bomb
series of weapons, which later included radio steering and
television cameras, demonstrated one thing very clearly. General
Arnold was not completely sold on precision bombing doctrine.
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As the air war progressed, B-17 and B-24 bombers literally
began to wear out. These surplus bombers occupied valuable space
and even more valuable maintenance time. By late 1943, General
Arnold had directed Brig Gen Grandison Gardner’s Eglin Field
engineers to outfit these “Weary Willies” with automatic pilots so
that the airplanes, both B-17s and B-24s, could be filled with TNT
or liquid petroleum and remotely flown to enemy targets. The idea
behind Project Aphrodite was to crash the orphan aircraft into the
target-a large city or industrial complex-detonating the explosives.
General Spaatz utilized several of these “guided missiles” in
August 1944 against targets in Europe. They were largely
unsuccessful because they were easy to shoot down before they
reached the target area. At Yalta, shortly after the first “Willies”
were used in combat, the British vetoed further Aphrodite missions
because of possible German retaliation to the undeniable “terror”
nature of the weapon. “Weary Willies” were grounded after Yalta,
much to General Arnold’s disappointment.

Interestingly, Aphrodite was clearly a nonprecision weapon
system. Yet, Arnold staunchly supported its development even
before Germany launched V-1 and V-2 attacks against England in
the early morning hours of 13 June 1944. Not only were Willies
capable of carrying large amounts of explosives, using them as
guided missiles assured that none would remain in American
stockpiles. Arnold remembered the painful Liberty engine lessons
from World War I production days. He didn’t want B-17s flying a
decade after this war was over as the DH-4 had done. 53

The importance of Aphrodite was not its impact on the outcome
of the war. Amold had no great hopes for the ultimate
effectiveness of these ‘“area” weapons. Rather, Aphrodite
demonstrated Arnold’s willingness to supplement precision-
bombing doctrine in an effort to save the lives of American airmen,
particularly since he was feeling confident that the war in Europe
was, essentially, under control by late spring 1944. In a staff
memo, Arnold explained that he didn’t care if the Willies were
actually radio controlled or were just pointed at the enemy and
allowed to run out of gas. 54 Aphrodite did provide an opportunity
to test new automated piloting technology in a combat situation.
Additionally, and more importantly, destroying “weary” bombers
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made room for new airplanes, which the prescient Arnold knew the
air forces would need after the war ended.

Although Arnold was determined to rid the inventory of useless
machines, in combat he generally preferred manned bombers to
Willies. In November 1944, Arnold reminded Spaatz of the
salvage rules for damaged aircraft. “The accelerated activities of
our fighting forces in all theaters makes it increasingly important
that we utilize our material resources to the maximum, not only for
the sake of the economy, but also in order that the greatest possible
pressure be brought to bear against the enemy.” 55 The
experienced Arnold realized that to win a war one side must “try
and kill as many men and destroy as much property as you can. If
you can get mechanical machines to do this, then you are saving
lives at the outset.” 56 At this point, though willing to try non-
precision methods on occasion, Arnold realized that technology
had not surpassed the abilities of manned bombers in accuracy or
guile for accomplishing that mission. 57

Back to Buck Rogers

Having established and tested his working pattern, General
Arnold began actively planning for the future of airpower. NACA
methodology under George Lewis left Arnold feeling let down,
particularly in the field of advanced aircraft research. 58 And
although Wright Field had been vital to AAF production research
and problem solving, personnel shortages made long-range studies
a simple impossibility. Additionally, Arnold said he was irritated
with the Materiel Division engineers’ no-can-do attitude. Perhaps
frustrated was a better description. Arnold once told a gathering of
Materiel Division engineers “I wish some of you would get in and
help me row this boat. I can’t do it alone.” 59 Finally, any request
for formal assistance from Vannevar Bush-now chief of the Office
of Scientific Research and Development (OSRD), even though it
and its predecessor the National Defense Research Committee
(NDRC) had played a vital role in weapons development during
the war, particularly with radar and the atomic bomb-was not an
option for Arnold. Bush’s attitude toward the JATO Project had
proven to Arnold that, although an excellent electrical engineer,
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Bush was no visionary. Bush once told Major Keirn, “Whittle”
liaison officer, that the AAF “would be further along with the jet
engine had the NDRC been brought into the jet engine business,”
sarcastically adding, “but who am I to argue with Hap Arnold.” 60
The general and the OSRD chief held widely different views
concerning military involvement in R&D. Bush believed that the
military should be excluded from any type of research other than
production R&D. Arnold was adamant in the belief that long-term
R&D also required military input lest the civilian world drive the
development and implementation of airpower doctrine and policy.
Their personal differences likely began to develop during 1938 and
1939 when Bush held the reins at the NACA and Arnold served on
its executive committee. It appeared that they just did not like each
other.

Over the years, Arnold and Bush had come in contact while
serving as members of the NACA and while working
NDRC/OSRD affairs during the war. It was during these years that
Arnold was introduced to Bush’s views on civilian science and its
relationship to military affairs. Bush believed that the highly
technical nature of the World War II environment required the
efforts of scientists and engineers to ensure ultimate military
victory. So did Arnold. Bush realized that the backbone of
American R&D was nestled in the armed services and their
laboratories. So did Arnold. Unfortunately, during times of
national emergency, Bush concluded that the military was forced
to concentrate on production research as opposed to basic research.
Although not “forced” into this, it was the choice General Arnold
had made. In fact, many of Dr. Bush’s ideas were similar to those
Arnold had supported during the early war years. The friction that
developed between these two men was rooted in Bush’s views on
civilian versus military control of long-term military R&D. 61

In 1942, for instance, Bush had recommended the formation of
a group to supersede the War Production Board that included
“research people” having the authority to alter war production
plans. This meant, of course, that the military might have to
abdicate some measure of control over its doctrine (as reflected in
the production decisions made by Bush’s scientists). Further, Bush
advocated formation of an independent civilian group of scientists
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and engineers to screen scientific ideas prior to any military
involvement or implementation. “I feel sure,” Bush said, “that new
and valuable ideas are much more likely to come to fruition if they
can develop their formative stages among groups of independent
scientists and engineers before being subjected to the rigors of
military association [emphasis added].” 62 What this meant, in
short, was that after scientists filtered ideas, only those that they
felt had merit would be passed along to military planners. In
essence, Bush, as leading scientific advisor to the president, would
have had a personal hand in directing military doctrine and
planning. The idea that a civilian scientist, outside the boundaries
of the military establishment, would hold such power was
unacceptable to Arnold as well as other military leaders,
particularly those in the Navy.

Bush’s ideas for control of military R&D were not a secret. In
fact, during the war he pressed so hard for acceptance of those
ideas that Jerome Hunsaker, his closest working companion from
MIT, cautioned him against continued attempts to force the issue
of civilian “filtering” prior to military input. Hunsaker believed
that the Army and Navy “would develop resistance of a vigorous
nature” to squelch these concepts. To diffuse any possibility of
conflict, Hunsaker, after admitting that he did not see how Bush’s
scheme could work, offered several options for future
consideration concerning scientific advice in the decision-making
process. “My advice,” Hunsaker ultimately wrote, His to let this
matter rest for the present and not bring it up before your Council
until something clear and specific can be presented for discussion.”
63 Despite this advice, Bush remained a “separatist” concerning
inputs from military leadership into the path for military R&D.
These views effectively prevented him from having any serious
impact on the future of Army Air Forces planning in any form.

Most of the research problems Arnold addressed during the war
were related to the immediate needs of the AAF. The “Whittle” jet
engine problem was, perhaps, the only exception. Arnold likely
justified the project based on his acquisition of British plans and
hardware that, essentially, brought the Air Forces up to speed with
the rest of the world. While dealing with these short-term research
problems, which always involved available technologies, Arnold
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had formed strong opinions about the major participants in the
American scientific and research communities. Lack of faith in the
NACA, exasperation with Wright Field, and the incompatibility of
OSRD/NDRC philosophy with Arnold’s convictions convinced
him that, if he were to have an effective long-term plan for the
AAF, an independent expert panel of free-thinking civilian
scientists given initial direction by the AAF was the only answer.
As he had said in different ways on several occasions, the future of
American air supremacy depended on the brains and efforts of
engineers and scientists.

Now that the European war was winding down and the air war
was definitely won, Arnold once again turned his thoughts to the
distant future of the Air Force. His call to action came in the form
of a memo from an old friend and supporter of airpower, Gen
George C. Marshall. On 26 July 1944, Marshall wrote, “The AAF
should now assume responsibility for research, development, and
development procurement.” 64 The impatient General Arnold saw
an immediate opportunity to act. Arnold had already decided that
America’s leading aeronautical scientist, Theodore von Karman,
whom he had known and trusted since the early 1930s, was the
man he needed at the head of the Army Air Forces Long Range
Development Program. 65
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