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Foreword

The National Advisory Committee for Aeronautics was an undeni-
able success. Its name is permanently linked to such dramatic innova-
tions as the NACA cowling, the low-drag airfoil, the transonic wind
tunnel, and the X-series research aircraft of the 1940s and 1950s.
Equally significant in the evolution of flight were the incremental de-
velopments over the years: the NACA family of airfoils, solutions to the
problems of aircraft icing, improved ducts and inlets, techniques of
streamlining, and proper engine placement on wings and fuselage. The
NACA contributed significantly to every United States aircraft built
during this country’s rise to world preeminence in aviation.

The reasons for this success were many. First among them were the
people of the NACA. During years of association with the NACA, from
my early days as a test pilot to the culminating period of 1955-1958
when I served as chairman, I never knew a more devoted, hard-work-
ing, productive staff. The same may be said for my colleagues and
predecessors who served without compensation on the NACA Main
Committee and its many subcommittees. Their contributions far out-
weighed any rewards they received.

The second major reason for the success of the NACA was its
institutional structure. Although it was an independent agency directly
answerable to the President, it remained remarkably free of the politi-
cal forces that push and pull so many federal bureaus off course. The
committees and staff of the NACA tried to focus on the needs of
American aviation, particularly the aviation branches of the military
services and the commercial aircraft industry. The NACA fulfilled those
obligations without reference to special interests.

A third reason for the success of the NACA was its mission: “‘the
scientific study of the problems of flight with a view to their practical
solution. At once sweeping in its implications and narrowly focused in
its goals, this mandate guided the NACA throughout its 43 years. It
told the Committee what to do without dictating how it was to be
done, and it gave the Committee latitude to select its problems even as
it insisted on practical applications of the results. The NACA estab-
lished and maintained its reputation in Congress and the Executive
Branch by adhering to this mission.
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The story of this remarkable organization is told for the first ime
in Model Research, which constitutes the official record that the NACA
has long deserved. Here are not only the facts and figures that define
and particularize the NACA’s achievements, but also a story that brings
the agency to life in the context of its times. The book traces the
NACA from its modest beginnings in World War I through the suc-
cesses and disappointments of World War II to its transformation into
the nucleus of the National Aeronautics and Space Administration. In
these pages appear the gifted persons who made the NACA work—
Joseph Ames, George Lewis, Hugh Dryden, John Victory, and Jerome
Hunsaker, my immediate predecessor as chairman.

Not everyone will agree with all of Professor Roland’s interpreta-
tions. But I recommend the book nevertheless. The Committee that
emerges from these pages is much like the one I knew, and its story is
too important to dismiss over differences of interpretation. The NACA
was a complex institution that appears different from different perspec-
tives, but its reputation is secure enough to withstand analysis and
criticism by any scrupulous historian. The book should stimulate fur-
ther research on the NACA, and I hope historians will continue to find
the NACA as interesting and significant to study as I did to serve.

JaMEs H. DOOLITTLE
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Preface

Throughout most of its history, the National Advisory Committee
for Aeronautics was arguably the most important and productive aero-
nautical research establishment in the world. Between its creation in
1915 and its demise in 1958, it published more than 16,000 reports
sought after and exploited by aeronautical engineers throughout the
United States and abroad. It developed wind tunnels, as well as other
equipment and techniques, that revolutionized aeronautical research.
The data that it gathered are still employed in aircraft design. Five
times the NACA and its staff won or shared the Collier trophy, Ameri-
ca’s premier aeronautical prize for the most significant contribution to
flight in a given year. Though the NACA had its failures and shortcom-
ings, its reputation for efficiency and effectiveness was so widespread
and transcendent that it came to be viewed as something of a model
research organization.

The idea of the NACA as a model arose early in its history and
continues to the present. One NACA veteran has declared that the
NACA'’s example of government organization for research was a great-
er contribution than the Committee’s technical output. An early NACA
chairman asserted that the NACA’s unique structure was an indispensa-
ble ingredient of its technical success. In 1940, Vannevar Bush mod-
eled the National Defense Research Committee upon the NACA and
tried unsuccessfully to model the National Science Foundation upon it
as well. In the 1970s much of the aeronautical community favored
revival of the NACA to handle all government research and develop-
ment in civil aviation.

This book examines the NACA as an institution, attempting to
explain how and why it functioned and to evaluate it as a research
organization. Although the NACA'’s technical achievements permeate
the story, this book is not a technical history. The Committee’s re-
search accomplishments are set forth more directly in George C. Gray’s
Frontiers of Flight: The Story of NACA Research, Jerome C. Hunsaker’s
“Forty Years of Aeronautical Research,” and in the Committee’s own
technical publications, all of which are described in the appendixes and
bibliography. This book is primarily a political and institutional history
focusing on the NACA as a model research organization.
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The principal themes of this story are three: First are the institu-
tional considerations. Institutions shape and are shaped by the research
they conduct. In theory, the Committee’s structure and independent
status within the federal hierarchy made the NACA an ideal forum
wherein all branches of American aeronautics could debate and de-
velop a national research program. In practice, some voices were
louder than others and independence bred not freedom but insecurity.
Committees can exploit a wide variety of talents and viewpoints, but
they can also elevate consensus over wisdom. Industry, excluded at first
from NACA councils, came in time to dominate them. Without a solid
political base, or even an unequivocal raison d’etre, the NACA engaged
in a running war for survival, guarding its flanks against criticism,
fighting rearguard actions against forces of abolition or merger, court-
ing allies where it found them—in Congress, the military services,
other executive branches, the aircraft industry, and elsewhere—and
outflanking enemies as best it could. Political insecurity bred habits of
conservatism, self-promotion, reliance on committees of experts, defer-
ence to clients, and a concern for territoriality, all of which influenced
the style and content of its research program—at least, the research
program formulated in Washington. Insulated from the politics of bu-
reaucratic survival, the staffs at the NACA laboratories saw the Com-
mittee’s research program differently. In the early years, size, geo-
graphic proximity, and esprit de corps kept the headquarters and its
single laboratory more or less in harmony, diminishing the usual ten-
ston between a headquarters and its field installations. Later, expansion
weakened the bonds, enhancing the autonomy of the laboratories even
as the headquarters sought to enforce its policies through a larger staff
and more elaborate operating procedures.

The second theme encompasses personnel policies and how they
shaped NACA research. Committed originally to the “scientific study”
dictated by its organic legislation, the NACA turned within its first
decade to an engineering orientation that it never thereafter aban-
doned. Engineers held most key positions within the NACA. Young
engineers were recruited right out of undergraduate schooling and
trained to the NACA style. Loyalty and teamwork were valued above
brilliance. Some scientists worked successfully in this environment, and
the dividing line between science and engineering often blurred
beyond recognition in the complex process of aeronautical research.
Still, the NACA remained primarily an engineering organization, with
all the advantages and disadvantages such an orientation would entail.

Finally, research equipment shaped the NACA’s program fully as
much as did its organization and personnel. The wind tunnel domi-
nates aeronautical research just as the microscope dominates biology,
the telescope astronomy, and the particle accelerator nuclear physics.
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PREFACE

The NACA achieved early success and acclaim by developing revolu-
tionary wind tunnels for aerodynamical research. Thereafter the tun-
nels took on a life of their own, influencing the pace and direction of
NACA research; concentrating the Committee’s attention on aerody-
namics when fields like propulsion, structures, and helicopters had
equal merit; and becoming in time a sort of end in themselves. The
NACA used its wind tunnels to great advantage, but the wind tunnels
also used the NACA.

This study is both a narrative history—the author’s account of what
was significant in the career of the NACA—and a reference work from
which the essential facts of the Committee’s history can be readily
retrieved. To keep the one function from intruding on the other, most
of the factual data on the NACA appear in appendixes: all the major
legislation affecting the Committee, the committee structure and com-
position, the budget and personnel histories, the facilities, the details
of the NACA research process and its resulting reports, and a selection
of representative and significant documents. In appendixes, this infor-
mation is easier to find and does not clutter the text, which is a
comparatively brief, interpretative, and analytical survey of the Com-
mittee’s history directed at specialists and nonspecialists alike.

This history has been written primarily from the records of the
NACA headquarters, supplemented with extensive research in the
records of the NACA laboratories, in the records of other agencies and
institutions, and in the secondary literature, which is lamentably sparse.
But the primary perspective is that of headquarters. It was, after all, the
headquarters that ran the NACA, and it is in these records that the
course of NACA history can be traced most readily and fully. This
account might have benefited from further research in the records of
the laboratories and of the NACA'’s principal clients, the military serv-
ices and the aircraft manufacturers. But preliminary consultation of
these sources suggested that additional research would merely have
confirmed the broad conclusions reached here and would have comple-
mented, not altered, the story. Furthermore, one purpose of this book
was to serve as a guide to the records of the NACA, introducing them
to other researchers in related fields; that purpose was best served by
making the fullest possible use of the NACA material.

Only a handful of the major characters are mentioned in the text.
By design, the men and women of the NACA worked as a team,
collaborating freely across institutional and disciplinary boundaries and
editing each other’s work until the published reports were as uniform
and impersonal as a military training manual. By all reports, the people
of the NACA had as much humor and liveliness as any comparable
group, but it was not the kind of humor that comes across on paper, in
the few instances where it was allowed in print at all. It was instead an

Xv



MODEL RESEARCH

engineer’s humor, narrow, esoteric, almost sophomoric, evoking gales
of laughter from the initiate with punchlines like “. . . but he had
given him a screw with a lgft-handed thread.” Mostly, the record of the
NACA is dry, correct, impersonal, and colorless. The few personalities
that do emerge to influence the course of events are described in the
text. Other key people of the NACA are named in Appendix D.

Participants in the story have been quoted at length—even, at
times, without being identified—to give the reader an opportunity to
interpret some of the material for himself and to convey the flavor of
the literary style of the engineer, who writes with a safety factor of
three. As if building a bridge that can in theory support three times the
weight it is expected to bear, the typical engineer builds a sentence
with enough words to repeat his message twice. Aeronautical engineers
generally deal with a safety factor of 1.5 but their sentences tend to be
no less weighty than those of their civil and mechanical colleagues.

One of the author’s principal aims has been to keep the text brief,
nontechnical, and on course. Supplementary material—illustrative quo-
tations, historical asides, debating points, technical data, and comments
on the sources—may be found in the notes, along with the normal
documentation of the text. The specialist can consult the notes to
amplify topics of particular concern to him; the general reader also may
find the additional information interesting and rewarding. The NACA
was a long-standing house of many rooms, not all of which could be
fully explored in a text of this compass.

Finally, some home truths about the style and tone of this study.
One NACA veteran, commenting on the manuscript, guessed that “in
his heart of hearts Roland simply finds more interest and excitement in
NACA’s failings than in its successes.” There is more than a little truth
in that observation. In researching and writing this book, I was much
more alive to the NACA’s shortcomings than I was to its virtues.

I did not consciously plan to emphasize the negative; rather, that
pattern emerged from three separate but related causes. First, as a kept
historian in the employ of the agency about which I was writing, I set
out with a personal and professional interest in demonstrating that
official history need not be court history, that the agency historian (at
least in this agency) can be critical and independent, that he can
contradict the party line when the evidence warrants it without fear of
censorship or recrimination. This ambition may well have led me to be
overzealous in finding fault with the NACA. The good news is that I
have at least proved my point—perhaps at the expense of the NACA—
for NASA readily agreed to publish the manuscript, an excess of warts
notwithstanding.

Second, the headquarters records—the source on which I relied
most heavily—are enough to raise the hackles of even the most sympa-
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PREFACE

thetic historian. They are filled with myopic, self-serving, politically
motivated propaganda. I can appreciate that the NACA was forced into
this public posturing by the nature of pluralistic politics in Washington,
that all government agencies engage in such practices, and that work in
the laboratories was generally untainted with the grime of public rela-
tions. Still, one cannot immerse himself in those records for several
years without wanting to puncture the balloon of self-aggrandizement
that was inflated in the NACA headquarters.

Finally, I remain seriously concerned about the ability of the official
record to convey a critical picture of the NACA. Virtually all those in a
position to knowledgeably assess the Committee had a vested interest
in keeping their objections and misgivings to themselves. The NACA
was not anxious to air its dirty laundry, and I think the desire to
emphasize the positive finally produced an inability to acknowledge the
negative—at headquarters, certainly, and to a lesser degree in the
laboratories. Those in industry and the military services who relied on
the NACA had every reason to praise the Committee in public lest
their criticisms contribute to either a decline in the Committee’s
budget or a reluctance on the part of the Committee to do the work
they wanted. With the possible exception of academics, I can think of
no contemporary group likely to criticize the NACA freely and knowl-
edgeably. If my book seems overly critical, it is partly to correct this
imbalance in the public record.

In revising my manuscript for publication, I have sought to elimi-
nate the imbalances, both pro and con, that appeared in the work.
Some harsh judgments simply will not wash out; some bouquets are no
doubt sweeter than they should be. In sum, the NACA that appears in
these pages corresponds as closely as I could make it to the one I
found in the Committee’s files. Readers may decide for themselves to
what extent it was a model research organization.
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The Quest for a National Aeronautical
Laboratory: Progress, Preparedness, and
Progressivism, 1910-1915

Twelve years separated the first powered flight of the Wright
brothers in 1903 from the creation of the National Advisory Committee
for Aeronautics. Had Americans appreciated and understood the
Wright accomplishment more fully, they might have institutionalized
aeronautical research more quickly. Instead, Americans ignored and
then discounted the Wrights and their achievement, embroiled them in
a petty but far-reaching dispute with the Smithsonian Institution, and
allowed the Europeans to take the lead in aeronautical development.
When the NACA was finally created in 1915, it had to catch up with
the rest of the world.

Wilbur and Orville Wright had mastered flight in a wind tunnel
before they powered off the ground at Kitty Hawk in 1903. Their
achievement flowed as much from broad study and scientific method as
from their natural intuition and genius. But this was not widely known
at the time; instead, the Wrights were viewed by many as mere bicycle
mechanics, and their achievement as a fortuitous victory over their
nearest American rival, Samuel Pierpont Langley, secretary of the
Smithsonian Institution and scientist of flight. By extension, the Wright
success was a victory over science itself, or so it seemed. Langley had
studied the flight of birds for years and in the late 1890s had flown a
model of an “aerodrome’ almost a mile in powered heavier-than-air
flight. Nine days before the Wright brothers’ first flight, Langley
launched his full-scale aerodrome, with a pilot aboard, from a house-
boat in the Potomac River. It crashed ignominiously into the water.
Langley and his enterprise were roundly ridiculed in the press, over-

shadowing for a while the unheralded success of the Wrights a few days
later.?
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Not until 1908 was the achievement of the Wrights fully appreci-
ated, though even then not their method. In that “annus mirabilis in
aviation history,” a turning point from which heavier-than-air flight
followed a more or less straight course to the present, the Wrights
performed what they had been rehearsing and refining for almost five
years. They flew faster and farther, and with greater control, ease,
safety, and grace, than any of their awkward imitators and competitors.
Their achievement was consummate, its impact on the aviation world
overwhelming and definitive. In their wake, the memory of Langley’s
doused and discredited aerodrome seemed even more ridiculous. To a
public yet unaware of the Wrights’ scientific research, it appeared that
science had been bested by mechanics, scholarship and erudition hum-
bled by mere cleverness and inventiveness. Langley seemed to contem-
poraries ‘“‘a professor wandering in his dreams”; the Wrights were
“known merely as practical mechanics.’’2

That was the impression in the United States, at least. University
research in aeronautics was virtually nonexistent. No private contribu-
tors had come forward to endow laboratories. The government avoided
any more investments that might remind the public of the $50,000 it
had sunk in the Langley enterprise. Not even the Smithsonian Institu-
tion seemed willing to venture again into these troubled waters: Dr.
Langley’s laboratory was closed down, to stand behind the Castle
building on the Mall as a silent monument to the political hazards of
aeronautical research.

About the only island in the empty sea of American aeronautics
was the Aerial Equipment Association of Baddeck, Nova Scotia, and
Hammondsport, New York. Funded by Mrs. Alexander Graham Bell,
the A.E.A. was founded in 1907 to test the ideas of her husband and
four other aviation pioneers about how best ““to get into the air.” Bell’s
tetrahedral lifting body proved a disappointment, as did the other
experiments attempted by the association. The group disbanded in
1909, having contributed little to aeronautical progress beyond advanc-
ing the ideas and experiences of the executive officer and director of
experiments, Glenn H. Curtiss.3

Awiation in the United States fared as badly in its first five years as
did research into its principles. Not until 1907 did the military services
let their first contract for an airplane, and even when Orville Wright
flew one at Fort Myer the following year, meeting all the army’s
specifications, the government was slow to follow up. The first regular
appropriation in the services did not materialize until 1911, when the
navy received $25,000. Most other flying in the United States was
barnstorming and stunt-flying for show and profit, not the sort of thing
to advance the state of the art.
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The European experience in the decade after the Wrights’ first
flight differed dramatically from the American. The Europeans appreci-
ated the achievement of the Wrights and drew no distinction between
researches done in a bicycle shop in Dayton and those done in a
laboratory at the Smithsonian; they brought to aviation a strong scien-
tific tradition and a predisposition to institutionalize scientific endeav-
ors. They saw sooner than did the Americans that progress in aviation
flowed from aeronautical research, and they created a variety of institu-
tions to support this research. In some cases, they merely expanded
upon research institutions already in place.

Most of Europe’s early aeronautical laboratories were in France,
but by the opening of the twentieth century such institutions existed
throughout the continent. Work at the Central Establishment for Mili-
tary Aeronautics at Chalais-Meudon near Paris was complemented by
the researches of Gustave Eiffel, working at his famous tower between
1902 and 1906, then in laboratories at the Champ de Mars and in
Auteull, and after 1912 at the privately endowed Aerotechnical Insti-
tute of the University of Paris located at St. Cyr. Like similar organiza-
tions to follow, the Institute had a director supported by an advisory
committee composed of scientific and aeronautical experts from the
University of Paris, the Aero Club of France, and government depart-
ments concerned with aviation. A similar privately owned university-
connected laboratory was established in Russia in 1904 when the Aero-
dynamic Institute of Koutchino was appended to the University of
Moscow. The aerodynamical laboratory of the University of Gottingen,
established in the year of Wilbur Wright’s first European flights, was
also funded from external sources, including government, industry, and
private associations, and was directed by Professor Ludwig Prandtl,
with the advice of prominent scientists and engineers.4

The laboratory that was to reflect most clearly the impact of Wilbur
Wright’s demonstration of 1908 and to influence most directly the
National Advisory Committee for Aeronautics was the British Royal
Aircraft Factory, formed in 1909 as an adjunct to the National Physical
Laboratory. Prime Minister Herbert Asquith announced before the
House of Commons 5 May 1909 the creation of this research center,
describing it as one step in a major policy initiative “looking toward
placing [the government’s] organization for aerial navigation on a more
satisfactory footing.”® In short, the British planned to keep pace with
the Americans and continental Europeans by officially sponsoring aero-
nautical research of their own.

The last step taken by the British in the spring offensive of 1909
was the appointment of an Advisory Committee for Aeronautics “‘for
the superintendence of the investigations at the National Physical Lab-
oratory and for general advice on the scientific problems arising in
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connection with the work of the Admiralty and War Office in aerial
construction and navigation.” Distinguished scientists and engineers
from public and private life were appointed to the committee, which
included representatives of the armed services, the Meteorological
Office, and the National Physical Laboratory, the government agencies
most directly concerned with aeronautics. While many European
powers were institutionalizing aeronautical research, the British were
characteristically superimposing a central committee on an existing
network of institutions.

Advances in aviation came quickly. In July 1909 Louis Bleriot flew
across the English Channel and added national security to the other
rationales for Britain’s new aviation policy. The following month, the
Rheims aviation week provided, as historian Charles H. Gibbs-Smith
has observed, “the greatest technical stimulus to aviation,” contributing
to the emergence of aircraft types distinguishable from, and in some
ways superior to, the Wright flyers. Bleriots, Farmans, and Antoinettes
became familiar sights in the skies over Europe. Inherent stability,
monoplane design, and ailerons began to win acceptance over the
Wright characteristics. Competition among scores of serious designers
and manufacturers spurred a rate of progress faster than that in the
United States, where only Glenn Curtiss seriously challenged the pre-
eminence of the Wrights.®

LikE-MINDED MEN

A small group of like-minded men in the United States found it a
national embarrassment—not to say a danger—that the country where
aviation began should trail so far behind the Europeans. They saw
aviation as an infant Hercules with boundless potential for national
defense, commerce, and even melioration of the human predicament.
They were what Eric Hoffer would call true believers: enthusiasts and
visionaries deeply committed to a cause in which they believed passion-
ately, at time irrationally. They wanted to see the United States lead in
every phase of aviation, and they believed with Langley and the Wright
brothers (as well as with the Europeans then funding laboratories and
institutes) that the advance of aeronautics would come with scientific
research. Though they also wanted to see larger budgets for military
aviation, the encouragement of commercial aviation, and the nurturing
of an aircraft-manufacturing industry, they wanted first and foremost a
national aeronautical research laboratory to rival those of Europe.

The campaign of the enthusiasts for a national aeronautical labora-
tory first captured public attention early in 1911, when their club, the
Aeronautical Society, announced that at its first annual banquet (to be
held in April) it planned “to announce definite arrangements for the
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establishment of a national aeronautical laboratory.”” President Taft
was to lend his prestige and unofficial approval to this enterprise by
heading the list of distinguished guests at the dinner. The secretary of
the navy, the commissioner of patents, the chief of the Weather
Bureau, the chairman of the House Committee on Appropriations, the
secretary of the Smithsonian Institution, and the chancellor of New
York University were among the public officials, academics, business-
men, and aviators who would vote by their presence at the banquet for
the advancement of aeronautics in the United States. The Aeronautical
Society was only one among many such clubs forming at the time to
enlist public and private support for aviation. Though the character of
these groups was business, and their principal goal was the fostering of
commercial aviation, they were alive to the importance of military
aviation as well. Their aim was to take flying out of the hands of
barnstormers and stunt men who were giving it a bad name and an
alarming safety record, and place it instead in the hands of serious
businessmen, sportsmen, and public officials who would give it the
support and regulation it needed to catch up with European achieve-
ments.® These were earnest, well-to-do, public-spirited men of estab-
lished position and reliable views, men with whom President Taft could
dine in comfort and congeniality. Their endorsement of a national
aeronautical laboratory, especially if the announcement were made by
Taft himself as was expected, would give the project a promising
future.

But the endorsement never came. On 10 April, the Washington Star
reported that the proposed laboratory was to be administered by the
Smithsonian Institution and located at the National Bureau of Stand-
ards. This scoop set off a bureaucratic struggle in Washington that
doomed what might have been an easy birth for a national aeronautical
laboratory. The opening salvo was fired by Rear Admiral R.M. Watt,
chief of the navy’s Bureau of Construction and Repair. A week before
the date of the Aeronautical Society banquet, he protested to the
secretary of the navy that the establishment of a laboratory under
Smithsonian control at the Bureau of Standards would result in a
duplication of work and organization of the type recently denounced by
the president’s own Commission on Economy and Efficiency in Gov-
ernment. The experimental model basin at the Washington Navy Yard,
Admiral Watt argued, was already equipped to investigate “‘a consider-
able portion of the phenomena associated with aeronautics” because
“the character of motion, the effect of variation in stream lines, and the
theory and mathematics of the motions are almost identical whether in
water or air.”’® This single objection, no doubt brought to President
Taft’s attention by Navy Secretary George Meyer, who was also to
attend the Aeronautical Society banquet, seems to have dissuaded Taft
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from making the-expected announcement. Instead, the issue remained
in Washington, where it encountered still more bureaucratic opposi-
tion. The Bureau of Engineering added its objection to that of the
Bureau of Construction and Repair, noting that the Engineering Exper-
iment Station at Annapolis was also capable of aeronautical research.
The secretary of the navy then proposed that, in lieu of establishing a
laboratory under the control of the Smithsonian Institution and the
Bureau of Standards, the government assign responsibility for all “lab-
oratory investigations of aeronautical matters” to the navy.'® That, of
course, was unsatisfactory to the army. The secretary of war replied
that, in spite of the possible duplication involved, the army would have
to conduct its own aeronautical research. At this juncture the dispute
was referred to the Commission on Economy and Efficiency in Govern-
ment, where, not surprisingly, it died.!!

THE CHAMBERS REPORT

The forces behind the original Aeronautical Society proposal were
not easily deterred. Two men were especially important in the next
stage of the struggle. Captain W. Irving Chambers, since 1910 the
secretary of the navy’s special adviser on aviation matters, had been
author of the first proposal for a laboratory under the Smithsonian and
the Bureau of Standards, and it had been in fact his independent and
irascible nature that had touched off opposition to the plan within the
navy. His attachment to the European scheme of organizing laborato-
ries and his disregard of the jealously guarded prerogatives of the
navy’s Bureaus of Engineering and of Construction and Repair had
frustrated the first attempt to establish a laboratory. But he was noth-
ing if not stubborn. He believed a laboratory was essential not only to
the navy but also to the entire country, and he meant to secure one, if
not through the Aeronautical Society, then some other way. In his
second attempt he was joined by Albert F. Zahm, a man of many
accomplishments: professor of mechanics at Catholic University, aero-
dynamic researcher of note, secretary of the Aero Club of Washington,
governor of the Aero Club of America, consulting editor of the Aero
Club of America Bulletin, and consultant to the National Bureau of Stand-
ards. Like Chambers, Zahm was a true believer in aviation. Like Cham-
bers, he wanted to see an aeronautical laboratory on the European
model established in the United States. Unlike Chambers, he was poli-
tic and deferential, unburdened by service rivalry, graced with the
mantle of academic impartiality.

Together the two men led a spirited campaign in 1912 to revive
the idea of a national laboratory under the Smithsonian Institution.
Zahm used the Aero Club Bulletin to spread the gospel. In the February
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issue, for instance, he contrasted the “symmetrical, rapid, and continu-
ous” aeronautical progress being made in Europe with the “halting,
haphazard, and fostuitous” advances in the United States. The differ-
ence, he claimed, was ‘“‘systematic development.” The United States
needed ‘““at least one broadly planned aeronautical institute or labora-
tory possessing ample endowment and equipment, a wise and devoted
directorate, an able and a highly trained technical staff.”” Without men-
tioning the Smithsonian by name, he made clear where and how he
thought the lab should be established:

Wherever an appropriation for an aeronautical establishment may
be placed, it is of cardinal importance that the directorate and per-
sonnel, as well as the endowment, shall be of the same high character
as those found in the leading European countries, if not directly
modeled after them, and it would doubtless enhance the prestige and
efficiency of the institute to have it connected with an established
institution having a reputation in the prosecution of theoretical and
applied science.12

The following month, Zahm made clear what the product of this
laboratory might be and how it might be used. The “staff of trained
specialists,” he wrote, ““shall furnish physical constants, laws, formulas,
and empirical data of substantial and permanent value to the engineer,
the inventor, the manufacturer, whose energies should remain free to
employ such knowledge to the advancement of important industrial
arts.” In other words, this lab was to be an aid to American business,
to the manufacture and operation of American aircraft, to what Zahm
called (in the typically inflated rhetoric of these enthusiasts) “the early
and complete commercial realization of a direct, rapid, and universal
system of transportation.”13

Men from other circles joined the campaign. Professor A. Lawrence
Rotch, a meteorologist, seconded Zahm’s views and noted that “the
establishment of aerodynamical laboratories . . . marks the entrance of
aeronautics into the domain of engineering,”” where “theoretical knowl-
edge based on experiments” would be the foundation of progress. At
the request of the Aero Club of America, Rotch served on a committee
on aerodynamics chaired by Zahm ‘“‘to consider the most feasible
method of organizing and maintaining an aeronautical laboratory,” and
he agreed with the committee recommendation that a civilian labora-
tory be established in the United States under the auspices of the
Smithsonian Institution, even though it might duplicate in some re-
spects the research activities planned by the armed services.!* Richard
C. Maclaurin, president of the Massachusetts Institute of Technology,
added his endorsement to this campaign, noting that “a knowledge of
similar branches of applied science should make it clear that having
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reached our present level, we can go higher only by attacking the
problems that remain with the patience and persistence of the scientific
spirit.” Although Maclaurin affirmed the need for a laboratory, he
suggested that it might well be “an enormous advantage to have such
experimentation conducted at an institution where there are experts in
all departments of science and engineering that have any bearing on
aviation.” !5 (Like MIT, perhaps.)

Captain Chambers also used the Aero Club of America Bulletin to
broadcast his message and make peace with the Burcaus of Engineer-
ing and of Construction and Repair. Citing the fine contributions
already made by the navy’s model basin, Chambers suggested that
revival of the Langley laboratory at the Smithsonian might provide “an
ideal institution which will coordinate the work, not only for the best
interests of commerce and business, but for the best interests of the
army and navy.”'® The advocates of a national laboratory were casting
their nets ever wider in an attempt to appease their opponents and
establish a proposal acceptable to all.

Chambers capped this activity in September 1912 with the most
elaborate and detailed proposal yet made for a national aeronautical
laboratory, one that seemed to answer the needs of all the participants
to date: the businessmen, enthusiasts, aviators, academics, and military
men. In his annual “Report on Aviation” to the Bureau of Navigation,
published as appendix 1 to the Annual Report of the Secretary of the Navy
for 1912, Chambers opened with the following summary of the “status
of aviation’:

The work of established aerodynamic laboratories has trans-
ported aeronautics generally into the domain of engineering, in con-
sequence of which aviation has reached a stage of development
wherein the methods of scientific engineers have replaced the crude
efforts of the pioneer inventors.!?

This veiled allusion to Langley and the Wrights was prelude to a
proposal for “A National Aerodynamical Laboratory.” Contrasting the
sorry record of American naval aviation with the progress being made
in the major European countries, Chambers attributed the American
shortcomings to lack of appropriations and the absence of an aeronau-
tical laboratory. He proposed a national laboratory in Washington to
perform ‘“‘experimental verification,” i.e. tests, for ‘“manufacturers,
clubs, independent investigators, and other interested parties,” and
“experimental research,” i.e., “‘systematic, thorough, and precise inves-
tigation of new ideas, or of old ideas with new applications, with the
specific intention of discovering laws and formulas for advancing the
progress of aerial navigation.” He recommended that the work of the
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laboratory be selected and supervised by ““a council or board, which in
England is called the ‘advisory committee’ ™ that “should be represent-
ative of other Government departments” and “independent of the
director and his administrative staff.”

As to the composition of the board, Chambers felt: “The council
should not be a large body, but should be composed mostly of special-
ists of unquestioned ability, men interested in the sane development of
aerial navigation in various branches of the Government and in its
useful and safe adaptation to commerce and sport.”

He wanted to see this laboratory located in Washington, because
that city was centrally located; it already harbored similar research at
the navy yard and elsewhere; it had the interested government agen-
cies, libraries, and other resources—the Langley laboratory, room for
an adequate flying field, and a suitable climate for year-round flying;
and it was “‘a mecca for business people.” Eventually, he hoped, “some
philanthropic patriot of wealth and scientific interest”” would endow the
laboratory, as had happened in Europe and as he and many of his
fellow enthusiasts had long been expecting would happen here. In the
meantime, he estimated that $200,000 would be enough to start the
laboratory—provided, that is, that use could be made of the buildings
already available at the Smithsonian Institution. Otherwise, “the cost
could be considerably more.”

Here, in fifteen tightly worded pages, were the rationale and the
blueprint for the National Advisory Committee for Aeronautics. The
proposal came from a military officer alive to the military and commer-
cial potential of aviation. He was a true believer in aviation, and he saw
scientific research as the key to its development. He looked to Europe
and saw there a model of what should be done, and a warning of the
hazards of delay. Leading a group of supporters from business, govern-
ment, and academia, and seasoned by an initial failure, Chambers
couched his proposal in the broadest possible terms and was careful to
leave to established powers the domains they considered peculiarly
theirs. The purpose of the lab, as evidenced by its name, was aerody-
namics, a subtle but important change from the aeronautical laboratory
of earlier proposals. And there was never any doubt that the laboratory
itself was the heart of the proposal. The advisory council was simply a
mechanism for ensuring that the work of the lab would be well chosen
and properly executed. Establishing it within the Smithsonian Institu-
tion would ensure that the small lab had proper protection, would
provide access to the Langley facilities lying dormant there, and would
lend scientific respectability to an undertaking particularly susceptible
to commercialism and amateurism. It would also memorialize and
revive the scientific achievements of Langley, and thus rescue the sci-
ence of flight from “the crude efforts of the pioneer inventors.”
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Chambers’s proposal died aborning, but its principal ideas sur-
vived. Tracing what had to be abandoned and what retained will dis-
close the forces most actively at work in the creation of the NACA,
forces that imprinted themselves indelibly on the Committee’s history
and thereby changed its course.

THE WooDWARD COMMISSION DEBACLE

At the end of his 1912 “Report on Aviation,” Chambers recom-
mended that a commission be appointed to report to the president “on
the necessity or desirability for the establishment of a national aerody-
namical laboratory.” Before President Taft acted on that recommenda-
tion, he suffered a humiliating defeat in the bitterly contested election
of 1912, finishing third, behind Woodrow Wilson and (more painful
still) his former benefactor Theodore Roosevelt. Furthermore, the elec-
tion delivered both houses of Congress to the Democrats and revealed
that “the country was now overwhelmingly progressive in temper.”!8
The “sinister special interests” popularly viewed as exploiting the fed-
eral government through ties to sympathetic Republicans were to be
displaced by a dynamic new government committed to a more Demo-
cratic ethic. Chambers and other members of the Aero Club of America
had only the remaining four months of a lame-duck administration and
Congress to achieve their goals before a new set of officials with a new
political philosophy would take office. Working under this pressure,
they were at once too hasty and too late.

On 16 December 1912, Secretary of the Navy Meyer recommended
to Taft the appointment of the commission suggested by Chambers.
Three days later (soon enough to suggest a prior agreement) Taft
appointed a 19-man National Aerodynamical Laboratory Commission
chaired by Robert S. Woodward, president of the Carnegie Institute of
Washington. Chambers was one of the seven members representing
government: two each from the army and navy, one each from the
Smithsonian Institution, the National Bureau of Standards, and the
Weather Bureau. Zahm was among the twelve members from private
life: four from aeronautical clubs, four from academic posts, and four
whose principal qualification seems to have been membership in the
Republican party.!®

President Taft could appoint such a commission but, if he wanted
public funds to defray its expenses, he needed congressional approval.
In 1909, Congress had taken exception to President Roosevelt’s use of
executive orders to create such presidential satellites as the Uplft
Commission of the People of the United States and the Council of Fine
Arts, orders which appeared to circumvent Congress and to usurp
legislative function. A rider to the 1910 Civil Sundry Act required
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congressional sanction before public funds could be expended or gov-
ernment employees could serve on such bodies.2° To meet the require-
ments of this law, congressmen sympathetic to aviation and the pur-
poses of the Woodward commission introduced legislation in both
houses early in January 1913 to approve the commission and provide
$5000 to meet its expenses. The Senate bill passed the day after the
House Committee on Naval Affairs reported favorably on the House
version. Final passage appeared imminent. The commission held its
first meeting five days later.2?

Agreement was so complete among the members of the commis-
sion that the body went about its work with remarkable dispatch. At the
first meeting 23 January, a proposal for ‘‘the establishment of a
national aeronautical laboratory in the District of Columbia for the
scientific study of the problems of aeronautics with a view to their
practical solution” led quickly to the appointment of a subcommittee to
draft legislation. The resulting proposal was forwarded the next day. In
most respects it followed up the proposal for a laboratory contained in
Chambers’ 1912 “Report on Aviation.” Apparently in imitation of the
Woodward commission itself, the draft called for an advisory commit-
tee of 16 members, 6 government and 10 private. Only one feature of
the bill was strikingly new: the laboratory was to be “an independent
establishment of the government,” not an appendage of the Smithso-
nian Institution or the National Bureau of Standards.22

The following day, 25 January, the entire Woodward commission
met, endorsed the proposal, and appointed one of its members (a
former congressman) to draft legislation. The bill he circulated 29
January differed from the earlier version only in that it omitted the
provision that the laboratory be independent. That single omission was
critical: when a quorum of 10 commission members met 5 February to
endorse the draft, seven of them came prepared to change it at the last
minute to place the laboratory once more “under the direction of the
Board of Regents of the Smithsonian Institution” as Chambers had
wanted all along. Opponents cried foul. Naval Constructor David W.
Taylor, director of the Bureau of Construction and Repair’s model
basin at the Washington navy yard, led the opposition. Taylor had
been a principal in the navy’s thwarting of Chambers’s 1912 plan to
have Taft establish an aeronautical laboratory in the Smithsonian, and
he was not about to have the same proposition slipped past him with
this bit of procedural trickery.23

The ensuing dispute between Chambers and Taylor was more than
a mere bureaucratic squabble; they differed over the nature of aeronau-
tical research. Chambers’s constant model was Europe, especially the
British Advisory Committee for Aeronautics. That body had described
its purpose as the scientific study of the problems of flight, a phrase
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Chambers adopted almost verbatim for his proposal.2* Such scientific
research had been the work of Professor Langley, and its natural home
seemed to be the Smithsonian, the one body in Washington (the
National Academy of Sciences being currently moribund) most closely
associated with science. In fact, Chambers’s preference for the term
“aerodynamical laboratory” reflected his concern for the aspect of
aeronautics most closely associated with Langley and most nearly allied
to the traditional sciences of physics and fluid mechanics. Had Langley,
and science, not been so discredited by the success of the Wrights,
Chambers might have been less intent on honoring them by his choice
of words and institutions.

Taylor, on the other hand, viewed aeronautics as an engineering
problem more properly the concern of the military services, surely out
of the domain of the Smithsonian Institution. As he wrote to Professor
William F. Durand, another member of the Woodward commission and
a distinguished engineer at Stanford University:

This is a matter primarily and fundamentally of engineering re-
search. It may, or may not, be of sufficient importance to warrant an
independent establishment for the purpose of following this branch
of engineering research. If it is of sufficient importance there should
be an independent establishment. The Smithsonian so far as I am
aware, has not to any extent entered the field of engineering re-
search. There are at least three departments interested in this matter
who are already in the field of engineering research and must neces-
sarily remain therein and if this branch of engineering research is not
of sufficient importance to warrant an independent establishment it
should undoubtedly be under the direction of some department
which is already engaged in this line rather than appropriate money
to set up the Smithsonian in duplication of present governmental
activities. 25

No one who would inflict such a paragraph on a friend should
criticize others for duplication. Still, the point was of considerable
importance. Before taking on the job of aeronautical research, the
federal government needed to know just what it was and to which
disciplines and functions it was allied. Richard Maclaurin, for example,
sided with Taylor, but for somewhat different reasons. President of
MIT, member of the Woodward commission as a representative of
academia, and himself an engineer, Maclaurin felt that the laboratory
should be located near an institution of higher education—presumably
one like MIT. “The problems of aeronautics,” said Maclaurin, “are
engineering problems, and a national aeronautical laboratory should be
developed under the stimulus of engineers,” echoing a contention he
had made earlier in the year in the Adero Club of America Bulletin.2® While
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admitting the Smithsonian to be “an admirable institution,” he found it
“not well adapted to exercise the particular functions that the Bill
assigns to it.”’

At the 5 February meeting of the Woodward commission, the
Smithsonian advocates won approval of the draft bill. Three of the ten
members present—Taylor, General James Allen (author of the original
language of an “independent establishment”), and Charles D. Walcott,
secretary of the Smithsonian Institution—abstained. Walcott’s absten-
tion seems to have been mere decorum, for Taylor considered him to
be behind the whole scheme, an empire builder for whom Chambers
was a mere “catspaw.” Others, though, were strongly opposed to the
draft bill and intent on acting. Taylor insisted upon and was granted a
final meeting at which all the members would be allowed to vote on
the language of the report, and file minority reports if necessary.
Another member of the commission—Dr. Samuel W. Stratton, director
of the National Bureau of Standards and likewise an engineer, who
would soon succeed Maclaurin as president of MIT—expressed himself
the next day as “very indignant and intending to fight,” reportedly
because he wanted to see the proposed laboratory set up in his own
National Bureau of Standards. Taylor considered Stratton’s opposition
alone enough to kill the proposal within the commission.27

Realizing that the proposed bill would fail in a vote before the full
commission, the friends of the Smithsonian scheme tried two more
ploys to have their plan approved. Chambers gave copies of the draft
legislation to friendly members of Congress, who introduced it in both
houses on 7 February.2® Five days later, Zahm circulated copies of the
proposed legislation to members of the Woodward commission for
their approval as part of a final report to the president. This version
retained the objectionable provision to establish the laboratory under
the Smithsonian, but changed the membership of the proposed advi-
sory committee to six government members and only seven private
members.2% If the advocates of the Smithsonian scheme thought this
alteration would make the rest of the bill palatable either to the major-
ity of the Woodward commission or to Congress, they were soon
disappointed. Their actions had served only to make the matter public
and to air the “animus” that had developed within the commission.

Maclaurin filed a minority report. Taylor demanded another meet-
ing of the commission. Charges and countercharges of empire-building
and personal misconduct spread from the private correspondence of
the commissioners into the newspapers. The participants saw in each
other’s behavior a petty struggling for place. Naval officers reportedly
opposed the bill because it had the support of the Weather Bureau,
which was trying to take the Hydrographic Office from them, and the
Smithsonian Institution, which was trying to take the Naval Observa-
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Samuel W. Stratton, director of the Na-
tional Bureau of Standards and member of
the NACA, 1915-1931, showing the stern
resolve that he brought to bear in the
Woodward commission of 1913. (LaRC)

tory.39 All this, of course, lent more heat than light, and in the wran-
gling the real issue was largely lost to view. The only exception was a
brief notice in the Army and Navy Register, reporting that some officers
suspected an attempt by the Smithsonian Institution to lay the ground-
work for a cabinet-level department of science. Whether Walcott and
the friends of the Smithsonian had so grand a plot afoot, or were
simply trying to restore the prestige of Langley and the good name of
science, the fundamental issue was: what were to be the rcspC(me
roles of science and engineering in the federal hierarchy, and in which
camp was aeronautics to be located? 3! Because the debate was never
carried on in those terms, the issue was never resolved.

The idea of an aeronautical laboratory suffered even more griev-
ously at the hands of Congress, which would not pass even a simple
resolution to provide funds for the Woodward commission. When it
was introduced on the floor of the House for unanimous consent, the
powerful majority leader (James R. Mann of Illinois) objected on the
grounds that the president had “violated the law” in appointing the
commission in the first place, and that the legislative course of the
authorizing resolution so far—i.e., through the friendly Committee on
Naval Affairs—would give that committee “practically exclusive juris-
diction of the subject of air navigation in the House.” Another con-
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gressman added the ironic objection that the need for an aeronautical
laboratory seemed a foregone conclusion; he would vote for a labora-
tory, but not for a commission to determine the need for one.32 The
resolution authorizing the Woodward commission failed.

So did the bill authorizing a laboratory, when it was introduced
four days later. As Aerial Age summarized the issue: “While Congress
almost as a whole admits the need of such a laboratory, there are
questions of ‘peanut politics’ to be settled and various warring factions
of the government to be consulted before it finally comes to a vote.” 33
The main obstacle in the House seems to have been Majority Leader
Mann, reportedly indignant over the manner in which the whole ques-
tion had been handled—especially Chambers’s attempt to locate the
laboratory in the Smithsonian against the will of the Woodward com-
mission, an effort he considered “‘impertinent and impudent” and
grounds for court-martial and dismissal from the service. Mann was a
close friend of Samuel Stratton, avowed enemy of the bill, and he was
“always on the job and able to block any legislation which he [was]
strongly opposing.” 3¢ Although Chambers and his allies had per-
suaded the secretaries of the army, the navy, and the Smithsonian
Institution to endorse the legislation (perhaps without telling them that
the Woodward commission had not officially endorsed it), equally pow-
erful men were contesting it. Stratton had Mann’s ear, and Maclaurin
was writing from MIT to key senators.35

Considering time to be their enemy and seeing that the 62nd
Congress would expire on 4 March before considering their bill, the
Chambers forces tried attaching a rider to the Sundry Civil Bill to get
some aeronautical research funds for the Smithsonian in the current
session. But that plan failed as badly as the bill had; the problem was
not time, but lack of support. The Smithsonian advocates had too many
enemies and not enough friends in the 62nd Congress. The gap wid-
ened in the 63rd. The same bills, reintroduced the following month in
the new Congress, died in committee.36

THE SMITHSONIAN TRY

After the failure of the Woodward commission and the Chambers
proposals for a laboratory, the leadership of the movement changed.
Chambers was transferred to other duties in the navy, and Zahm re-
ceded into the background. In their place emerged Charles D. Walcott,
the powerful and influential secretary of the Smithsonian Institution
who was believed (by Captain Taylor at least) to have been the force
behind the movement all along.

Walcott was a remarkable man with a remarkable career already
behind him in 1913. Leaving school at age 18 without even the equiva-
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Charles D. Walcott, secretary of the Smith-
sonian  Institution (1907-1927) and
chairman of the National Aduvisory Com-
mittee  for Aeronautics (1919-1927).
(NASA History Archives)

lent of a high school diploma, Walcott had followed a natural interest
in and talent for paleontology that led him through an assistantship
with the state geologist of New York and into the United States Geo-
logical Survey, which he joined in 1879. When he left the survey 28
years later to become secretary of the Smithsonian, he had established
a worldwide reputation for original research, had published widely, and
since 1892 had headed the entire survey, a position given him because
of his recognized abilities to get along with people (especially congress-
men) and his gift for explaining and justifying scientific research to
laymen. These same gifts made him an ideal secretary for the Smithso-
nian, and from this post he increased the scope of his already catholic
activities in behalf of the advancement of science in the United States.
He was, for example, instrumental in founding the National Park Serv-
ice and the Carnegie Institute, in the rejuvenation of the National
Academy of Sciences, and less successfully in numerous attempts over
the years to arouse interest in a department of science within the
federal government.37 His association in the minds of many with the
latter movement made his activities in the field of aeronautics some-
what suspect, but his unparalleled political gifts more than overcame
that handicap. In sum, he was just the man to guide the aeronautical-
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laboratory movement through the labyrinth of bureaucratic intrigue
and congressional politics.

Walcott began his campaign early in 1913 by unilaterally reopening
the Langley Aerodynamical Laboratory within the Smithsonian Institu-
tion. For this he needed only the approval of the Smithsonian board of
regents, which was quickly forthcoming.3® One of the immediate pur-
poses of this move was to honor Langley and his cherished research in
“aerodromics,” but there was more to it than that. Walcott and the
Smithsonian had grandiose plans afoot and the reopening of the lab-
oratory was only the first step. Walcott was so anxious to proceed
auspiciously and correctly that he even got President Wilson to endorse
the scheme beforehand.3®

The laboratory activated by Walcott looked remarkably like the one
proposed by Chambers. It was to be run by a director, who would be a
member of an advisory committee composed of representatives of gov-
ernment agencies concerned with aviation and private interests “ac-
quainted with the needs of aeronautics,” the total membership not to
exceed 14. The advisory committee would be assisted by subcommit-
tees whose chairmen would be drawn from the main committee,
though the other members need not be. These subcommittees would
supervise and direct the work of the laboratory in conducting and
reporting on aeronautical research.

In two respects this laboratory differed from the one envisioned by
Chambers. First, it was intended to be merely a nucleus to which would
be added “other laboratories and other essential agencies” leading at
last to a “‘Bureau of Aerodromics.” 4© Walcott was empowered by the
Smithsonian’s board of regents to use $10,000 of the institution’s
Hodgkins Fund to reopen the laboratory, to use $5000 a year for five
years thereafter to operate it, and to request from Congress $50,000
“for the continuation of aerodromical [aeronautical] investigations
under the direction of the Smithsonian Institution.”

The most marked difference, however, between Walcott’s scheme
and the one proposed by Chambers the previous year was a heightened
concern for the Progressive ethic recently affirmed by election of
Wilson and a Democratic Congress. While the laboratory would con-
duct such research “as may serve to increase the safety and effective-
ness of aerial locomotion for the purposes of commerce, national
defense, and the welfare of man,” it was in no way to ‘“promote
patented devices, furnish capital to inventors, or manufacture commer-
cially, or give regular courses of instruction for aeronautical pilots or
engineers.” It was to “‘exercise its function for the military and civil
departments of the Government of the United States, and also for any
individual, firm, association, or corporation within the United States
provided, however, that such department, individual, firm, association,
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or corporation shall defray the cost of all material used and of all
services of persons employed in the exercise of such functions.” In
sum, the laboratory would use and complement the resources of the
federal government for the advancement of aviation in general, scrupu-
lously avoiding the kind of favoritism to special interests that had
besmirched the record of Taft and his Republican predecessors in the
age of the trusts and the robber barons. Finally, the composition of the
advisory committee was modified again from the original Chambers
proposal: now, half the members would be from government, the other
half from either government or private life. Walcott had in mind even-
tual government funding for this laboratory, and he clearly wanted its
organization and purpose described in terms of the national interest to
free it from the taint of Aero Club commercialism and partiality.

The advisory committee met three times, in May, June, and Decem-
ber. It consisted of 11 men: seven government representatives, and
four private.#! Virtually all of its work was divided among 16 subcom-
mittees, ranging from Publication and Dissemination of Aeronautical
Information to Applied Aerodynamics. All the subcommittees but one
were chaired by government members of the advisory committee; the
ratio of government to private membership of the subcommittees was
about two to one, roughly the same as that of the advisory committee
itself.#2

The group’s first year was devoted almost entirely to surveying the
state of the art. Subcommittees in each branch of aeronautics deter-
mined what work needed to be done and how it might best be accom-
plished. Most notably, the full committee sent its recorder, Albert F.
Zahm, on a survey of Europe’s aeronautical laboratories. Zahm traveled
to all the important research establishments in the company of Jerome
C. Hunsaker, a young naval officer who went along to prepare himself
for teaching a new course in aeronautics at MIT that fall. The two men
were greatly impressed with what they saw, and on their return com-
municated their enthusiasm in reports that reinforced the sentiment
within the American aeronautical community favoring a national lab-
oratory.43

But, before this impact could be felt, a new crisis arose. In Decem-
ber 1913, after the third meeting of the advisory committee, Walcott
discovered that the same law that had made the Woodward commission
technically illegal applied also to the Smithsonian advisory committee.
Government members were not allowed to sit on any such committee
without congressional approval. Walcott brought this to the attention
of the Smithsonian board of regents at their December meeting and
was directed by them to take the matter before Congress. Specifically,
he was empowered to request of Congress $50,000 to support the work
of the laboratory.#* Should such a request be granted, it would have
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Jerome C. Hunsaker was to be a member of - }
the NACA from 1922 to 1923 and again ;
Srom 1938 until the Committee’s demise in
1958; he would chair the Main Committee
Sfrom 1941 to 1956. (LaRC)

the dual effect of supplementing the limited moneys the Smithsonian
was able to supply through the Hodgkins Fund and of giving tacit
congressional approval to the committee, thereby resolving the legal
technicality that had brought down the Woodward commission.

Walcott took his proposal before Congress in March 1914, arguing
before the House Committee on Appropriations  that funding the
Aerodynamical Laboratory would be in the best interests of the govern-
ment. It would, he said, help foster commercial aviation in the United
States, bringing the U.S. abreast of the Europeans and encouraging an
important new means of transportation and communication. At least
one of the members of the committee, however, saw in this the nose of
the camel: Would not Walcott’s laboratory grow into a great new
bureau with ever-increasing budgets and scores of new government
buildings to fill up the District of Columbia? ** Since the original
resolution of the Smithsonian board of regents empowering Walcott to
establish the advisory committee had specifically directed the secretary
to look to the addition of other agencies and the grouping of them into
a “Bureau organization,” he could hardly deny the congressman’s
charge. The current enthusiasm in Washington was for efficiency and
streamlining; the prospect of another new agency, perhaps even a
“Bureau of Aerodromics,” worried some on Capitol Hill more than did
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the prospect of a lagging and uncoordinated industry. The proposal
never got out of committee. In May, Walcott wrote the comptroller
general for confirmation of his belief that the advisory committee was
illegal. It was confirmed.* So Walcott disbanded the Committee and
once again deactivated the Langley Laboratory. Another attempt to
establish a national aeronautical research establishment had died
aborning.

CAESARIAN SECTION BY DR. WaALcOTT

Walcott took up the cause again the following December. In the
intervening months, Europe had embarked upon a war that threatened
to draw in the United States. President Wilson was determined to
remain neutral, but advocates of preparedness insisted that the United
States must be ready for war should it come. Although the election of
1914 had endorsed Wilson’s neutrality and marked something of a
turning away, at least temporarily, from the Progressive enthusiasms
that had elected Wilson two years before, still there was in the air in
late 1914 enough residual Progressivism and active preparedness to
make the aeronautical laboratory idea more appealing to Congress than
ever.

If Walcott was to succeed with his project now, he had to avoid the
pitfalls fatal to earlier attempts. Bureaucratic objections about duplica-
tion of work and infringement of jurisdiction must be answered. The
appearance of commercialism or control by private interests, so easy to
associate with early Aero Club sponsorship, must be avoided. Congress
must not be offended by any show of circumventing congressional
intent by unilateral appointment of commissions or committees. A
friendly forum must be found on the Hill for introducing the legisla-
tion and getting a committee endorsement before bringing it to the
floor. Finally, any suspicion entertained by the appropriations commit-
tee the previous year that sponsoring a laboratory would inevitably lead
to a large new establishment must be dispelled.

The sorry record of past attempts to establish a national aeronauti-
cal laboratory may have led Walcott to conclude that his best proce-
dure in 1914 was to propose formation of a modest committee,
perhaps on the European model. It should be independent of the
Smithsonian Institution, to allay the fear of the military services that
empire-building was afoot. Members drawn from private life should not
outnumber government members. The armed services should endorse
the proposal in draft, and it should then be submitted through friendly
congressmen to equally friendly congressional committees, perhaps
those on military or naval affairs, where the preparedness fever was at
its height.
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The more fundamental issue—whether aeronautics was properly in
the realm of science or of engineering—would be skirted altogether. In
the year since the second closing of the Langley laboratory, Walcott
had done everything in his power to restore the reputation of Langley
at the expense of the Wright brothers because he was unaware that
their use of and respect for science were as great as Langley’s. Glenn
Curtiss and other Langley supporters had taken the 1903 aerodrome
from the Smithsonian to Hammondsport, New York, where they re-
paired it, altered it, and flew it, proving to their own satisfaction (and
for their own purposes) that Langley, as the Smithsonian’s Annual
Report for 1914 put it, “had succeeded in building the first aeroplane
capable of sustained free flight with a man.”*” This episode would
return to haunt Walcott and his successor, but in 1914 it left the
secretary secure in his convictions and free to ignore the comparative
ranking of science and engineering in the laboratory he was planning.

Whether or not Walcott consciously considered all the factors at
work, his subsequent actions avoided most of the mistakes of the past.
In December 1914 he went once again to his board of regents with the
idea of establishing a laboratory. The regents empowered him to form
a committee with four of their members, including one representative
and one senator, to work out a proposal to present to Congress. By the
time this committee met in the Capitol on 30 January 1915, all the
groundwork had been laid. Walcott had drafted a memorandum outlin-
ing the history of the Smithsonian Advisory Committee for Aeronau-
tics, the advances being made in Europe, and the advantages the
government might expect from similar activities in the U.S., especially a
rationalization and coordination of the aeronautical research already
being conducted by the federal government within the armed services
and the National Bureau of Standards. This memorandum, which
served as the basis of the proposal to Congress, left the laboratory in
the background and put the primary focus on the advisory committee.
The stated aim was prevention of duplication. The model was the
British Advisory Committee for Aeronautics, the European establish-
ment that had most impressed Zahm and Hunsaker in the summer of
1913. The proposal was modest. There was no mention of a “Bureau
organization.” %8

When Walcott presented this proposal to the regents’ committee
on 30 January 1915, it was quickly and wholeheartedly endorsed. In
fact, so greased were the rails that the Senate joint resolution had
already been introduced by Benjamin R. Tillman, chairman of the
Committee on Naval Affairs. The day after Walcott’s presentation, one
of the members of the regents’ committee, Congressman Ernest W.
Roberts, introduced an identical resolution in the House. A slightly
modified copy of Walcott’s memorandum accompanied each bill.*
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The two resolutions were remarkable for their modesty and sim-
plicity.®® Hardly anything in them was controversial. Five short para-
graphs gave the rationale of the legislation: The United States, where
aviation began, was lagging in aeronautical development behind Euro-
pean nations that were pursuing aeronautical research under govern-
ment auspices, while aeronautical research in the United States re-
mained scattered, uncoordinated, and wasteful for lack of a central
body to provide continuity and prevent duplication. The recommended
advisory committee was to consist of 14 members: two each from the
War and Navy Departments; one each from the Weather Bureau, the
Bureau of Standards, and the Smithsonian Institution; and ‘‘not more
than seven additional persons who shall be acquainted with the needs
of aeronautical science, either civil or military, or skilled in aeronautical
engineering or its allied science.” The purpose of the committee was
“to supervise and direct the scientific study of the problems of flight
with a view to their practical solution, and to determine the problems
which should be experimentally attacked and to discuss their solution
and their application to practical questions.” The first half of this
formulation was lifted verbatim from the British Advisory Committee
for Aeronautics; the second half was a paraphrase of what the British
had outlined for themselves. The British had required that their com-
mittee “‘research and experiment into these subjects in a properly
equipped laboratory, with a trained staff.”’®" That sounded too much
like the “Burcau organization” that had raised objections the previous
year; the only reference to a laboratory in the 1915 resolution was the
proviso that “in the event of a laboratory or laboratories either in
whole or in part being placed under the direction of the committee, the
committee may direct and conduct research and experiment in aero-
nautics in such laboratory or laboratories.” As if to emphasize the
modest role envisioned for this committee, and to eliminate any fears
of its being the foundation of a new empire in Washington, the resolu-
tion asked for funding of “$5000 a year, or so much thereof as may be
necessary, for five years.” Gone were the $200,000 and the $100,000
figures bandied about the Smithsonian in earlier years; gone even was
the $50,000 Walcott had requested in 1914. This was not a proposal
for a national aeronautical laboratory but a modest arrangement for
supervising and coordinating the conduct of aeronautical research al-
ready being carried out at existing institutions.

There is little evidence of opposition to this seemingly innocuous
piece of legislation, at least not within the friendly naval affairs commit-
tee to which it was referred. The real problem was time. Would there
be enough time to pass the bill before the 63rd Congress expired on 4
March? The major effort was concentrated on the House, where earlier

22




THE QUEST, 1910-1915

attempts to pass such legislation had been stalled. Two steps were
required.

First, approval had to be obtained from the navy. This was forth-
coming on 12 February, when Acting Secretary Franklin D. Roosevelt
wrote to the chairman of the House Committee on Naval Affairs that
he “heartily [endorsed] the principle” on which the legislation was
based, though he had two caveats.52 First, he asked for deletion of a
section of the resolution lamenting the dearth of aeronautical research
carried on by the government, for he believed the navy had ‘“‘done a
great deal to develop the art and the science of aeronautics.” ‘“How-
ever,” he continued, “we will be only too pleased to have an advisory
committee that will bring about the cooperation of the private activi-
ties,” an interpretation of the committee’s role considerably less gran-
diose than Walcott and other enthusiasts seem to have had in mind.
Roosevelt went on to suggest reduction of the total committee mem-
bership to ten, with only three unspecified members joining the seven
government representatives identified in the original draft. Said Roose-
velt:

The departments of the Government most interested in the de-
velopment of aeronautics will be the ones that will be coordinated by
the advice of this committee, individually carry out the work required,
and be responsible for the expenditures of money appropriated by
Congress. Therefore, the representatives of the Government should
always have the controlling interest in the activities of this proposed
committee. The interests of private parties must be more or less
commercial and influenced by such considerations. We should guard

against even any suspicion that the work of this committee is thus
influenced.

Besides restating his concept of the modest role the advisory commit-
tee was to play, Roosevelt’s qualified endorsement was also good Pro-
gressive doctrine. It clearly demanded that the committee place the
interests of the government foremost and that its primary function be
coordination (i.e., improving efficiency through elimination of duplica-
tion and waste).

The second hurdle the joint resolution had to face in the House
was Walcott’s testifying before the Naval Affairs Committee. He ap-
peared on 19 February, just two weeks before the termination of the
63rd Congress and just one week after Roosevelt’s letter was sent to
the committee.5® The letter was one of the topics Walcott was asked to
address, and he and Congressman Roberts, sponsor of the House
resolution and one of the Smithsonian regents, quickly dispensed with
the membership issue in what now looks like a prearranged compro-
mise. Walcott said he agreed with the Navy Department that the com-
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mittee ‘“‘should be controlled by the people in connection with the
Government who are interested so as to have the Government actually
in control of the committee,” and that he was not particularly set on
having the seven at-large members proposed in the original draft.
When Roberts suggested that they compromise at five members from
private life to serve with the seven government members, Walcott
quickly agreed. All else in Walcott’s appearance before the committee
was harmony and cordiality. The committee made a few minor changes
in wording and sent the draft legislation to the full House the same
day.5%

By that time, however, chances of passage before the termination
of the Congress appeared slight. The crush of business was simply too
great. Once more, there was little opposition to the bill, but many
doubted that it was important enough to win space on the crowded
calendar.5% So Walcott used a tactic he had learned in the Geological
Survey in the 1880s, “a period when legislation normally got through
only by stealthily clinging to appropnation bills”;3¢ he suggested
adding the advisory-committee resolution to the naval appropriations
bill, a piece of legislation assured of passage, what with the war in
Europe and the bipartisan support then abounding for a strong navy.
Chambers had tried this expedient in 1913 and Walcott himself had
attempted it in 1914; the difference now was that the Naval Affairs
Committees of the two houses had already seen the advisory-committee
legislation and were generally in favor of it. They were the two bodies
with the opportunity—and the power—to amend the naval appropria-
tions bill and see the amendment through to passage. That is just what
they did. The naval appropriations bill, containing the joint resolution
on an advisory committee for aeronautics, passed both House and
Senate on 3 March 1915. President Wilson signed it into law the same
day, thus formally creating the Advisory Committee for Aeronautics, as
it was called in the legislation, on the last day of the 63rd Congress.>?

What, in retrospect, can be said about congressional intent? Not
much, except that it differed from the intent of the enthusiasts who had
been promoting the legislation for more than four years. Those men
wanted to establish an aeronautical research capability in the United
States to rival those in Europe and restore the birthplace of modern
aviation to a preeminent position. They clearly wanted to create a
government laboratory. Most of them wanted to see it established in
the name of and on the site of the old Langley laboratory at the
Smithsonian Institution, fitting tribute to a man they felt had played a
critical role in the advance of American aviation. Others of their
number, while willing to involve the United States more actively in
aeronautical research, would have preferred to expand existing labora-
tories like those at the Washington Navy Yard or the Bureau of Stand-
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ards. They, like the other enthusiasts, considered it essential to have
- aeronautical research funded by the government and conducted in
government laboratories.

Nothing in the history of the 1915 legislation suggests that a
majority of congressmen shared this view. What Congress approved
was a five-year lease on life for a small advisory and coordinating body,
whose purpose was modeled on that of the British Advisory Committee
for Aeronautics and whose goal seems to have been that of keeping up
with the Europeans. No more than a handful of congressmen, most of
them in the two committees on naval affairs, really knew much about
the purpose or intent of the amendment to the Naval Appropriations
Act. The wording was vague and general, silent on where the advisory
committee might go and what it might do. The section about a labora-
tory seemed an afterthought, and no funds were provided for its
operation.

The factors responsible for passage of the legislation were the
persistent and enthusiastic sponsorship of a small group of true believ-
ers in aviation, the backing of scientists and engineers associated with
aeronautics but uncertain how to divide the field between themselves,
the good offices of the Smithsonian Institution (which wanted in part,
at least, to memorialize the work of Langley), the skillful political
maneuvering of Secretary Walcott, the assistance of a few well-placed
congressmen, the war in Europe that aroused concern for American
preparedness, the Progressive enthusiasm for efficiency and distrust of
special interests, and the modest scope and general language of the
legislation.

The NACA’s organic legislation was not a mandate but an
opportunity.
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War Business: A Laboratory and Licensing;
Committees and Engines, 1915-1918

If the men responsible for creating the NACA had a goal when
they set out, the Committee’s organic legislation failed to make clear
Just what that goal was or how they might achieve it. The legislation, in
fact, contributed to the confusion surrounding American aviation and
added yet another agency to the number of government and private
institutions struggling to penetrate the chaos. More than a year after
the NACA was created, Charles Walcott could still lament ““that things
are very uncertain about aeronautics . . . ; in fact, that we are almost
ignorant of what aviation means.”’!

WHAT To Do

This uncertainty and lack of direction was evident when the NACA
met for the first time 23 April 1915 in the office of the secretary of
war. Brig. Gen. George P. Scriven, chief signal officer of the army and
ex officio head of army aviation, was elected temporary chairman,
apparently because the meeting place was an army office and Walcott
happened to be absent. Also, Scriven had presented to the Committee*
a long letter outlining a proposed system of organization and suggest-
ing that the Committee use its influence to support requests by the
military services for increased aviation budgets. As if to balance the
services within the NACA, Naval Constructor Holden C. Richardson
was elected secretary. With these officers installed, the Committee took
its first official action: adding the word National to its name, filling out
the acronym NACA by which it was thereafter known and distinguish-

* The proliferation of committees and subcommittees within the NACA, itself a committee,
creates some problems of terminology. The capitalized term ‘‘Committee” will be used synony-
mously with the NACA as an agency throughout this study, and *‘committee” will refer to what-
ever committee is being discussed. The *“Main Committee” (i.e., the NACA) and “Executive Com-
mittee”” will be so identified where necessary.
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Brig. Gen. George P. Scriven, chief signal
officer of the army and first chairman of
the NACA. (LaRC)

ing itself from the British Advisory Committee for Aeronautics after
which it was modeled and named.?

The first substantive business was to approve a set of operating
rules, which had been called for in the organic legislation, drafted by
Walcott, and circulated in his absence. The Committee readily agreed
to meet twice a year, in October and April, and at such other special
meetings as the chairman might call. The members also agreed that a
seven-man Executive Committee elected by and from the membership
of the Main Committee ‘“shall control the administration of the affairs
of the Committee, and shall have general supervision of all arrange-
ments for research, and other matters undertaken or promoted by the
Advisory Committee,” acting, of course, “in accordance with the gen-
eral instructions of the Advisory Committee.” As Walcott put it some
years later, the Executive Committee was to be “‘the working organiza-
tion.” 3

All this was structural; nothing functional was accomplished at this
first meeting. Rather, the NACA followed the path it would take
throughout its history when faced with a problem: it formed a commit-
tee. It elected an Executive Committee, instructing the members “‘to
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consider a program of investigation and procedure which shall be
intended to carry into practical effect the purposes of the Act creating
the Advisory Committee and to report the same with recommenda-
tions.” The Executive Committee met the same afternoon, chose
Walcott chairman in absentia, and adjourned until he could be
present.*

<

The National Advisory Committee for Aeronautics had its first meeting in the office of the
secretary of war, 23 April 1915. Seated, left to right: Professor William F. Durand, Stan-
Jord University; Dr. S.W. Stratton, director, National Bureau of Standards; Brig. Gen.
George P. Scriven, chief signal officer, War Department; Dr. Charles P. Marvin, chief,
United States Weather Bureau; Professor Michael I. Pupin, Columbia University. Stand-
ing: Naval Constructor Holden C. Richardson; Professor John F. Hayford, Northwestern
Urniversily; Captain Mark L. Brisiol, direcior of naval aeronautics; Li. Col. Samuel
Reber, Army Signal Corps, in charge of aviation section. Also present but not in the pic-
ture were Professor Joseph S. Ames, Johns Hopkins University, and the Honorable Byron
R. Newton, assistant secretary of the Treasury. Absent was Charles D. Walcott, secretary of
the Smithsonian Institution. (LaRC)

Even before Walcott chaired his first Executive Committee meet-
ing, he began to make his presence felt. The Main Committee had
deleted from the draft of rules and regulations sent to President
Wilson the original suggestion by Walcott that the NACA should ap-
point subcommittees, chaired by members of the Main Committee but
including outsiders as well. Scriven had been opposed to having any
subcommittees at all, feeling that they were “apt to lead to confusion
and lack of progress.” He wanted to see the Main Committee subdi-
vided into an administrative board of government members, a science
board of private members, and an executive council of three members
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to run the organization day-to-day. It was apparently at his urging that
Walcott’s provision for subcommittees was dropped from the rules and
regulations. Learning of this action, Walcott appealed directly to Presi-
dent Wilson, at whose request the provision was restored.5 This alter-
ation, of little immediate significance beyond demonstrating where the
real power in the Committee lay, in later years would open the NACA
to thousands of men from all walks of American aeronautics who would
serve on NACA technical committees. Probably no provision in the
original rules and regulations would be more important than this one.

When Walcott finally did take the chair of the Executive Commit-
tee, his personal influence was usually less pronounced. The Commit-
tee devoted most of the first year’s budget to subsidizing research at
private institutions, the reports of which came to be published as
addenda to the Committee’s annual report to Congress. The Commit-
tee sought headquarters more suitable than the temporary office pro-
vided by the army, beginning a long series of moves into a variety of
public and private buildings around Washington, but never far from
the army or the navy. At the Committee’s direction, the secretary
conducted a survey of aeronautical activity in the United States, con-
firming what was already suspected: there was precious little activity,
and it was in a sorry state compared to the progress being made in
Europe.®

The aeronautical survey entailed correspondence with 112 universi-
ties, 22 aero clubs, 10 manufacturers, and 8 government departments,
a mailing that prompted the hiring of the first employee of the NACA:
a clerk. John F. Victory—already secretary to Holden C. Richardson,
officer in charge of the navy’s aeronautical laboratory and now secre-
tary of the NACA—was a natural choice for the new post when it
appeared. Skilled at shorthand and typing and familiar with the oper-
ations of government agencies, Victory had galloping ambition, an
enormous appetite for work, a need to succeed (to contribute to the
support of his orphaned younger sisters), and a punctiliousness equal
to the demands of the bureaucratic career on which he was embarking.
Like the Committee he was joining, he was young and lean and looking
for the main chance. He and the Committee grew together, mirrors of
each other and inseparable from each other’s history.”

The Committee’s great work of 1915 was the promotion of a
laboratory. Beginning with the Aero Club scheme of 1911, and through
all its reincarnations in the locality of the Smithsonian Institution, the
idea of a research laboratory had been at the heart of the enthusiasm
for a national aeronautical research establishment. Neither the vague
wording nor the lack of funding for such a laboratory in the NACA
organic legislation was going to deter the true believers on the Com-
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mittee from achieving the goal that had always been foremost in their
minds. Within six months of the Committee’s creation, while the
method and direction of the Committee’s activities were still being
debated, the issue of a laboratory was officially raised.

Curiously, it seems to have been interservice rivalry that first
brought the issue into the open. In September 1915, Secretary of the
Navy Josephus Daniels had asked his newly appointed Naval Consulting
Board for advice on setting up “an experimental and research labora-
tory,” which he had been told was “now considered an essential part of
every great manufacturing establishment.” General Scriven cited this
letter in recommending to the NACA in October that the Committee
“make an urgent appeal for money for the purpose of establishing an
aerodynamical laboratory.”® It is not clear whether he was simply
seconding the proposal of Daniels or was trying to keep the navy from
establishing a monopoly of government-sponsored aeronautical re- .
search. Certain aspects of subsequent jockeying over a laboratory site
suggest the latter; whatever the motive, Scriven’s letter brought the
issue out of the shadows.

Within two weeks the question came before a special meeting of
the NACA, where a budget request of $85,000 for fiscal 1917 was
discussed and approved. It included $53,580 for a laboratory, close to
the figure of $50,000 proposed by Scriven in April. There was some
talk of hiring a director for the laboratory, but the budget contained no
funds for such a salary. At this stage the Committee requested only two
more clerks, two technical assistants, two draftsmen, two laborers, and
three mechanics. This proposal was forwarded to Secretary of the Navy
Daniels for inclusion in the navy’s budget, of which the NACA’s $5000-
per-year allotment was still a part.®

Daniels would have none of it. As he explained to President Wilson
in a letter the following month:

The Advisory Committee has sent over estimates for next year to
the amount of $85,000.00, and requested me to include them this
year in the Navy Bill. The increase in our estimates is so large that I
hesitate to include them because this Advisory Committee was
effected for the development of aviation generally, and not particu-
larly for the Navy. It seems to me they are asking for a very large
sum, and that in-as-much as I am asking money for the Naval Con-
sulting Board I ought not to ask for this as well in the Naval Bill.
They maintain that this is the only way their appropriation can be
obtained. Undoubtedly this Advisory Board can do important work,
but it seems to me that when they ask for buildings and equipment they are
getting outside of their position as advisors merely, and are beginning a new
establishment. 1° [Italics added.}
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3

‘. . . Beginning a new establishment” had been the very objection
raised when Walcott tried to get $50,000 in 1914 to fund the Langley
laboratory. Whether Daniels was looking to his own interests here,
reserving aeronautical research to the navy, or merely concerned about
an increase that might endanger his already substantial budget request,
he was surely voicing a reservation not new in Washington. Wilson
replied that he was in complete agreement. He said: “I think the
committee would make a great mistake in extending its expenses as
proposed and might imperil the success of the whole plan of advice.”!!

This was a job for Walcott. When the proposal came back from
Daniels rejected, Walcott was appointed with Stratton, the influential
head of the National Bureau of Standards, “to take the necessary
actions.” By the time the Executive Committee met again, Walcott was
able to report that he had “had interviews” with the secretary of the
navy and the president, testified before the same House Committee on
Naval Affairs that had approved the NACA legislation the previous
year, and submitted detailed estimates of the Committee’s proposed
expenditures for fiscal year 1917. Walcott’s papers contain no record
of any meeting at all with President Wilson during this period, nor do
they reveal the substance of the conversation Walcott and Stratton had
with Secretary Daniels when they called on him on 17 February. The
result of these activities, however, was unmistakable. The full amount
of $85,000 was appropriated by Congress on 29 August 1916 and
quickly signed into law by President Wilson. Within two months the
masterful Walcott was chairing a new subcommittee to select a site for
the laboratory.12

The clarity of vision exhibited by the Committee in pursuit of a
laboratory contrasted sharply with the lack of purpose and direction
that marked its other activities in 1915 and 1916. Like the Smithsonian
advisory committee before it, the NACA in 1916 took to covering every
problem with a subcommittee, so that the list of subcommittees consti-
tutes at once a catalog of the perceived problems in aeronautics and a
guide to the NACA'’s territory. In the 1916 Annual Report, for example,
the list of ten subcommittees corresponds readily to the ‘“General
Problems” outlined by the Committee on the very next page. Some of
these subcommittees, like Motive Power, were to see long and impor-
tant service; others, like Radiator Design, proved unnecessary and
shortlived. Three of the subcommittees had only two members; the rest
had no more than six, at least three of whom were members of the
Main Committee.!3

No doubt the NACA was using this mechanism to find its way in
uncharted waters, and some of the silliness that went on in those early
days reveals just how little was known about aeronautics at the time,
and how many basic decisions and discoveries had to be made before
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the Committee could shape a rational course.!* For instance, the sub-
committees on Standardization and Investigation of Materials and No-
menclature for Aeronautics were both at a loss to define a right-hand
engine. The NACA sought the counsel of the Society of Automotive
Engineers, but even with that assistance it took 17 years and 6 technical
reports to finally settle on a definition. No agreement could be reached
on whether to use the term engine or motor in aeronautics, until General
Squier observed that engines could be shipped at a lower freight rate
than motors; engines it became.!> A two-man committee was ap-
pointed to determine what kind of paper the annual report should be
printed on. As chairman of the subcommittee on Governmental Rela-
tions, Walcott investigated whether a hangar should be constructed on
the Mall below the Capitol to accommodate transient aviators. The
Superintendent of Public Buildings and Grounds did not think highly
of that idea, suggesting instead that the military services might be able
to provide a landing field and hangar. So Walcott added a navy and an
army representative to his subcommittee, and continued his inquiry.16

Meanwhile, however, some important work was also being accom-
plished. The survey of aeronautical activities, the hiring of Victory, and
the funding of the laboratory are clear examples. There were others as
well. John H. DeKlyn, an engineer with the Curtiss Aeroplane & Motor
Corporation, was hired as a draftsman, the first technical employee of
the NACA. The Office of Aeronautical Intelligence was formed to serve
as the Committee’s clearinghouse of aeronautical information, pub-
lished and unpublished, from all over the world. As early as 1916, the
Main Committee met with a representative of the Post Office Depart-
ment and thereafter enthusiastically supported government subsidy and
encouragement-of airmail service. In another landmark action the Com-
mittee laid down a publication policy: All reports of the NACA would
be published as addenda to the annual report, and there would be no
prior publication. Work done or funded by the NACA would appear
under the NACA banner before being published or copied else-
where.17

Until its laboratory was constructed, the Committee continued to
rely on contracts for aeronautical research. Most of the contracts were
with - academic institutions; by far the largest was with William F.
Durand of Stanford, for experimentation with propellers. As Durand
was a member of the Main Committee, contracts with him would today
be called a clear conflict of interest. He participated actively in the
process that selected him for the job, and the contracts were let to him
personally, not just to his institution. Yet the Committee members
seem to have harbored no notion of a conflict at the time, although
they were keenly aware of the need to keep business representatives off
the Committee lest they influence the NACA’s work to their own
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benefit and win for themselves what the Progressives would call “spe-
cial privileges.” Perhaps the Committee members simply felt that since
Durand was the best man for the job—he probably was—there was no
reason not to contract with him. That he happened also to be a
member of the Committee was simply a natural consequence of his
standing in the field. After all, the NACA wanted the best members
they could get and the best contractors as well; small wonder if they
turned out to be the same person. If the members thought this way
about Durand, they were indulging the rationalization that would one
day see representatives of business and industry win places at the
NACA conference table even while their companies were seeking use of
NACA facilities and performing contractual work for the federal gov-
ernment.!8

Important as these early steps were, none was to have a greater
impact on American aviation in World War I than the work the NACA
did with engines. Engines drew the NACA into its first major associa-
tion with industry, and that association put the NACA in a position to
resolve the great patent dispute of 1916 and 1917.

ENGINES AND INDUSTRY

Industry representatives may have been excluded from NACA
membership, but the NACA was not deaf to their needs. On the
contrary, the members of the NACA believed to a man that the future
of aviation in the United States depended on a healthy and prosperous
aircraft-manufacturing industry, and that it was the NACA’s duty to
help where it could. From the outset, the NACA was an industry
booster limited only by its need to be fair and impartial in disbursing
favors and assistance. The first clear evidence of this boosterism was its
handling of the aircraft-engine problem in 1916.

At the ume, automobile manufacturers were the principal builders
of aeronautical engines. Without the stimulus of war, which was pre-
cipitating such great advances in Europe, American manufacturers were
falling increasingly behind the Europeans. As the possibility of U.S.
entry into the war grew larger, this situation grew more perilous.
Everyone was dissatisfied, but no one could provide the coordination
necessary to get manufacturers and government officials together.

Into this breach stepped the NACA. The Committee called a public
meeting of the Executive Committee for 8 June 1916, inviting repre-
sentatives of all the major aeronautical-engine manufacturers and the
heads of the military aviation procurement offices. The meeting was an
overt attempt to bring together the consumers and the producers, to
identify what was holding back engine production in the United States,
and perhaps to decide on a remedy. Chairman Walcott stated the
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problem bluntly in his opening remarks: “There is not a good Ameri-
can motor made.” It was, he said, up to the people in that room of the
Smithsonian building to correct the deficiency.1?

Soon enough the need for such a meeting became evident. Howard
E. Coffin, the most emphatic and critical industry spokesman, lamented
the red tape and confusion in Washington that kept manufacturers
from cooperating more fully with the government. An executive of the
Hudson Motor Company and a member of the Naval Consulting
Board, Coffin had seen the problem from both sides. To him, the
solution was clear: rely on engineering instead of bureaucracy; imitate
the cooperation that had been achieved between the automobile indus-
try and the Society of Automotive Engineers. “There is no question
whatever,” he maintained, “but that the whole development of the
motor car art, not only in an engineering line, but in a commercial way,
is based absolutely on the work of the engineers.” The same solution
could work for the aviation industry, he said, for “the problems con-
fronting the aircraft industry are wonderfully simple compared with
those of the automobile industry.” What was wanted, in fact, was a
“merging of the gas engine interests in this country in one strong
central organization” modeled on the SAE. Such an organization could
create the cooperation and coordination within industry necessary to
produce the aircraft engines wanted in Washington.2°

Another problem, however, was less tractable. Attempts by Coffin
to coordinate the work of the producer (the aircraft-engine industry)
with that of the consumer (the military aviation branches) had collided
with the same 1909 law that had scuttled President Taft’s Woodward
commission in 1912 and the Smithsonian’s Langley Laboratory Advi-
sory Committee in 1914. Efforts to bring together manufacturers and
the military services had failed, said Coffin, because some government
representatives claimed they were not at liberty to serve on boards and
committees without congressional approval. Some of the NACA mem-
bers tried to tell Coffin that he had ‘“‘the wrong idea” about the
limitations on cooperation, and the exchange got a little heated. When
Coffin told Captain Mark L. Bristol that he [Bristol] could not attend a
meeting of the Naval Consulting Board if invited, Bristol replied curtly
“Oh, yes, I could.” Samuel W. Stratton told Coffin that what he was
reporting was absurd; Coffin was quick to agree, but insisted that all he
was doing was quoting the law. He asked that the exchange be incorpo-
rated in the record of the meeting.2?

Before the conversation could deteriorate further, Chairman
Walcott intervened to review the NACA’s sad experience with the law
that had been thwarting Coffin, and to observe that the NACA en-
abling legislation was intended in part to get around just that bureau-
cratic obstacle. “One of the strong arguments for the organization of
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this committee,” Walcott noted, “‘was to bring together all the agencies
of the Government, and any outside agencies we could get to cooper-
ate. That was the fundamental thought in the organization of the
committee.”

To this, Coffin replied with all the pent-up frustration of half a
year:

That is one of the worst features of dealing with the Government
down here. I have been dealing rather intimately now for six months
with nearly every Department. It keeps one lying awake nights to
determine the channels through which one should handle certain
lines of work. Patriotism is all right, but when one has been bandied
from one department to another for a while, patriotism ceases to be a
very potent influence. This is exactly the condition that most civilian
activities are up against when they try to cooperate with the Govern-
ment. The Naval Consulting Board has gotten around it because we
have refused to be insulted, but that situation does exist. Therefore, 1
think that any act that you gentlemen may take which will definitely
and for all time establish the channel of contact between the aeronau-
tical interests of the Government and the civilian aeronautic interests,
will be a long step in the right direction. 22

It was becoming increasingly clear why the United States had no satis-
factory airplane engine, and why an organization like the NACA could
be of real service.

Failure to get an engine, however, had not been due to lack of
government interest, as Captain Mark Bristol took pains to make clear.
Emerging as the most forceful and insistent government representative
at the meeting, something of an official counterpart of Coffin, Bristol
repeated over and over again: “We want a motor!” Replying to criti-
cism from another industry representative that ““the one cry”’ common
to everyone in the industry who had tried to deal with Washington was
“lack of interest and cooperation,” Bristol said to the whole group: “I
want to get one idea in the minds of you gentlemen—get a motor, no
matter what it costs!”’23

The meeting was dissolving into a rite of blame-laying. The indus-
try representatives felt they knew how to cooperate among them-
selves—witness the automobile industry from which most of them
came—but they lacked clear direction from Washington about what was
wanted. The government officials professed a willingness to allow
handsome profits to any company that would step into the breach and
make the engines they needed. These veiled accusations were laced
with appropriate niceties characterizing this meeting as a new and
promising departure in government-industry relations, but a stiffness
and rancor in the room boded ill for any real progress.
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To break the ice, Chairman Walcott had sent word to his wife to
prepare one of her elegant lunches in the dining room at the Smithso-
nian. When everyone at the morning session had had his say, Walcott
suggested that they resume discussion in the afternoon and recess for
luncheon. By the time they returned, the whole tenor of the meeting
had changed.?* The byword now was cooperation, or (as Coffin came to
call it) “a committee of co-operation,” 2% a mechanism that would
overcome the obstacles to the industry’s designing and building the
aircraft engine the government wanted. The mechanism was to be the
NACA’s Committee on Motive Power, a forum where representatives of
industry and government could work out the specifications of the
engine and the procedures for producing and marketing it.

Summarizing the philosophy behind the agreed plan of action, a
consulting engineer to the War Department stated how all such engi-
neering problems should be handled, and how the NACA might act:

We get together the producer, the consumer, and the neutral, if
there be any neutrals. Those interests must take up any problem—I
don’t care what it is, even if it is the establishment of a lock washer as
standard. We must have all our fights in committee. What is the
result? The combined knowledge of everybody concerned is brought
out. All the gobbies are killed—evaporated—thrown overboard, and
the result is a boiled down, engineering piece of construction that is
beyond criticism at the moment of its adoption.?® [Italics added.]

He concluded on an optimistic note reflecting the tone taken on by the
entire meeting as it drew to a close: “Cooperation as suggested here
today will lead to a motor in a year, as good as can be produced in a
short time by any method.” That is a fair description of the Liberty
engine which in fact resulted from the cooperation established at this
meeting.

THE CROSS-LICENSING AGREEMENT

In view of the NACA'’s successful intervention in the aircraft-engine
problem, it was natural for the services to turn to the Committee again
when the next dispute with industry occurred. Within the same year a
new and more serious problem appeared that threatened to shut down
all aircraft manufacture in the United States just as involvement in
World War I seemed imminent. The NACA'’s role in this second issue
was its finest hour in the Great War; it was also a source of controversy
and unpleasantness that would darken the Committee’s history for
many years to come.

The problem arose from the same issues that had sparked the
Wright-Smithsonian controversy of earlier years, a controversy that
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had yet to run its course. In 1903 the Wright brothers had patented a
“wing-warping”’ technique of lateral control in which the wings were
actually twisted in opposite directions to create a differential lifting
force, the same result achieved later by ailerons.

In a series of patent lawsuits the courts had generally sided with
the Wrights, agreeing that this creation of a differential lifting force
was a unique contribution to flying. Glenn Curtiss, who became the
Wrights’ principal antagonist, disagreed, claiming the the aileron used
on his many planes was fundamentally different from the Wright broth-
ers’ wing-warping technique and independent from it. Unable to win
his case in court, Curtiss in 1914 refurbished the Langley aerodrome
for the Smithsonian Institution as a means of trying to prove ‘‘prior
art,” L.e., to show that manned heavier-than-air flight had been possible
before the introduction of the Wright invention.27

After Wilbur’s untimely death in 1912, Orville made few original
contributions to aviation; but he continued to defend tenaciously what
he considered to be the rights and the precedence he and his brother
had earned. Even after selling his interest in the pivotal patent, Orville
continued to defend his reputation and that of his brother.

The Wright-Martin Company that bought him out, however, was
primarily interested in recovering the more than $1,000,000 it had paid
for the rights to the patent. In December 1916, the company notified
other aircraft manufacturers that they would have to pay a royalty of
five percent on each aircraft sold, with a minimum annual royalty of
$10,000 per manufacturer. Wright-Martin demanded this royalty on all
aircraft, whether they achieved differential lifting by the wing-warping
technique of the Wrights or the far more popular ailerons employed by
Curtiss. This was the final straw. Lawsuits and threats of suits had
already frightened many manufacturers out of the field. The patent
royalties that Curtiss was demanding for his numerous inventions—
partly, no doubt, in retaliation against the Wright patents—were al-
ready making aircraft prices prohibitive. And now came the Wright-
Martin demand. Just when the services wanted more airplanes than
ever before, when it looked as if the United States would inevitably be
drawn into the war in Europe, the nascent American aircraft industry
faced an impasse.

The armed services turned once again to the NACA. In January
1917, Acting Secretary of the Navy Franklin D. Roosevelt and Acting
Secretary of War W.M. Ingraham asked for the good offices of the
Committee in arriving at some equitable solution. The first response
considered by the Committee was confiscation. As the minutes of the
11 January meeting of the Executive Committee recorded it:
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Professor Pupin suggested that the time is ripe and the concrete
case exists in this instance to recommend to Congress a change in the
patent law to effect compulsory license.28

That was tough talk, not the type of thing these sober a