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Foreword

The History of the United States Air Force is more than a tribute to the men
and women responsible for the advancement of military aviation. Individunal
heroes do emerge, air battles are recounted, and record-seiting flights described,
but the book also deals with the ideas and decisions that have made the U.S. Air
Force the professional military organization it is. Activity in the lecture hall and
on the flight line, in the corridors of government and in aeronautical research
facilities, and in both peacetime and during wars have helped shape the institu-
tion, influence its conduct, and fix its goals.

The Air Force continues to serve the country effectively and efficiently
because its men and women understand that experience provides the foundation
for progress. More than any other military organization, the U.S. Air Force
searches out and listens to the experience history offers. Few problems arise
from a void or occur without precedent; and while every challenge possesses its
unique aspects, the perspective of time and the careful consideration of what
already has succeeded or failed inevitably improves the effectiveness of today's
decisions and the quality of planning for the future.

History is therefore important to the Air Force; the recorded past is a
foundation for doctrine, policy, strategy, tactics, equipment development, or-
ganization, force structure, and virtually every other element of air power. This
volume, published in commemoration of the fiftieth anniversary of the Air
Force as an independent service, is especially valuable. Not only should it both
inspire and enlighten the members of the Air Force, it should also serve as a
convenient source of information for those outside the service who are
interested in the origin, growth, evolution and application of American air
pOWer.

RICHARD P. HALLION
Air Force Historian






Preface

Throughout its first century, military aviation helped advance the interests
of the United States. From a curiosity, fragile and of uncertain value, the
warplane has become a devastating weapon. Moreover, ballistic missiles and
surveillance satellites have joined aircraft in this aerial array. In these volumes,
we try to describe and analyze, in the context of national policy and inter-
national rivalries, the evolution of land-based air power since the United States
Army in 1907 established an Aeronautical Division responsible to the Chief
Signal Officer. This work, in addition tocommemorating the Air Force’s fiftieth
anniversary, also commemorates almost one hundred years of progress i the
design and use of aerial weaponry. By placing airmen and their machines in an
appropriate context, it provides a clearer understanding of the central role of the
Air Force in current American defense policy.

Early in the conceptualization of this work, we decided that a collaborative
effort would make the best use of whatever special skills or knowledge each of
us might possess. We knew, however, that successful collaboration requires a
plan, and the blueprint was the work of Warren A. Trest, then the chief of the
Histories Division, Office of Air Force History. He devised a basic outline for
the book, and after his transfer elsewhere in the Air Force history program,
Bernard C. Nalty saw the design through to its completion. Under the general
guidance of these two, we wrote, reviewed, and revised each chapter. A panel
of historians and military officers reviewed the manuscript, which then under-
went the final revisions that these distinguished individuals suggested.

The history is divided into two volumes. Volume I, containing the first 12
chapters, begins with balloons and the earliest heavier-than-air machines. It
carries the story through World War I to the establishment of the United States
Air Force as a service separate from, but equal to, the Army and the Navy.
Volume IT picks up the narrative at the Korean War, takes it through the War in
Southeast Asia, the Gulf War, to the drawdown following the end of the Cold
War.

A number of men and women helped produce the volume. Capt. Susan
Cober, USAF, and her successor as office librarian, Capt. LucindaM. Hackman,
USAF, obtained needed books from libraries throughout the Washington area.
RitaVictoria Gomez provided information on the role of women in military
aviation, and Edvuard M. Mark shared the results of his research on aerial
interdiction during World War II, the Korean conflict, and the Vietnam War,
The late Marcelle Size Knaack made available the information she had collected

vil
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for her research on Air Force transport aircraft. Panl Stillwell of the United
States Naval Institute gencrously gave access to certain oral histories done for
his organization. The Air Force command historians, present and former, who
commented on drafts of the chapters were Gerald T. Cantwell, Herbert P.
Carlin, John H. Cloe, Charles J. Gross, Bob W. Rush, David W. Shircliffe,
Robert J. Smith, Thomas S. Snyder, and Bernard J. Termena. The typists, word
processing specialists, and computer operators who struggled with the
scemingly endless succession of drafts and disks included Elaine Ahearn,
Fontella D. Worthington, SSgt. John Wyche, Sgt. James A. Branham, Sgt.
Glenn B. Reynolds, SrA. Rosalyn L. Culbertson, Amn. Terry R. Nance, and
Debra A, Moss.
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The Early and
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-1907-1939






Chapter 1

The Roots of
U.S. Military
Aviation

‘Alfred F. Hurley
William C. Heimdahl

hen military aviation had its first stirrings in the United States, the
\"/ balloon was the only practical tool of military aviation. In 1783, after
helping negotiate the Treaty of Paris that brought the American War
for Independence to a successful conclusion, Benjamin Franklin had observed
the hydrogen or hot air balloons that frequently ascended from the French city
and predicted that invading armies would someday use such craft to cross
enemy-dominated seas. Later, other American visionaries urged unsuccessful-
ly that balloons be sent aloft at night so that observers could locate Indian camp-
fires during campaigns against the Seminole tribes of Florida in the 1830s and
1840s and that balloons be employed to bomb the fortifications of Vera Cruz in
1847 during the war with Mexico. Although the United States failed to act, two
European nations attempted practical use of the balloon in war. France em-
ployed observation balloons at Maubeuge near the border with Belgium in
1794, and in 1849 Austrian forces tried unsuccessfully to attack Venice with un-
manned balloons loaded with explosives.
Not unti] the Civil War, however, did a suitable combination of factors come
together to introduce military ballooning into the United States. The struggle



- History of the United States Air Force

was so titanic and the stakes so high—nothing less than survival as a nation—
that both the federal government and the rebellious Confederate States of Amer-
ica eagerly accepted any innovation that might provide an advantage in battle.
In addition, a cadre of civilian balloonists, whether mere enthusiasts or profes-
sionals paid to make ascents before excited crowds, stood ready to offer their
services to the rival govemments.

The most experienced of the balloonists remained loyal to the United States.
As a result, the Confederacy was abie to construct just three balloons that were
used for reconnaissance principally in defense of Richmond, Virginia, and
Charleston, South Carolina, The first was made of cotton and kept aloft by the
heat of pine knots burned by the acronaut in a furnace within the basket. The
other two were inflated with gas and made of varicolored silk. A legend arose
that belles of the Confederacy had donated silk dresses to fashion the envelopes;
in fact, the builders had purchasad bolts of that scarce material intended for sale
to dressmakers. The result was a pair of gaudy balloons that seemed more ap-
propriate for a carnival than for a war.

. Because of their fame and long experience, the two most prominent aero-
nauts in the North, John La Mountain and Thaddeus S. C. Lowe, became bitter
rivals for an appointment as chief of the Union Army’s balloon corps. Lowe pre-
vailed, taking charge of the organization’s eight aeronauts and seven balloons,
but he was denied the military rank that he thought should go with the office.
Indeed, all the balloonists who served the Union cause remained civilians paid
by the day, and their influence depended on the receptiveness of the general to
whom they were atiached. Despite their anomalous status, the acronauts proved
they could gather important information when the battle lines were stable or
changing slowly.

The first Union general to employ a balloonist for systematic reconnaissance
was Benjamin F. Butler of Massachusetts, before the war an investor and politi-
cian but now exercising an independent command in Virginia, who relied on
John La Mountain to help maintain surveillance over the approaches to Fortress
Monroe, which served as Butler’s headquarters. When Butler left for another as-
signment, his successor saw no need for balloons. La Mountain therefore took
his equipment to Washington and conducted reconnaissance of the Confederate
positions in nearby northern Virginia.

During an unsuccessful advance on Richmond in 1862, Lowe and his assis-
tants stirred the enthusiasm of Generals George B. McClellan and Fitz-John
Porter, so much so that Porter ascended for a personal look at rebel dispositions
near Yorkiown, Virginia, a flight that almost resulted in his capture. On that oc-
casion, with the general alone in the basket, the tether broke, and Porter drifted
over Confederate lines until he chanced on winds that carried him to safety.
Another officer who ventured aloft, though he insisted on the company of a
trained aeronaut, was a future general, George Armstrong Custer, then a lieu-
tenant of cavalry. ‘

4



Roots of U.S. Military Aviation

Civil War balloon filling from hydrogen-generating equipment on left.

Despite ils popularity with some commanders, the balloon had grave disad-
vantages. When ascending or descending, it attracted hostile fire, and it required
horses and road-bound wagons for transport, gas generators in which sulfuric
acid was poured over iron filings to produce hydrogen, ropes for tethering, and
trained men for operation and maintenance. The cost of operation and the like-
lihood of arousing the wrath of enemy gunners could have been endured, but the
lack of mobility proved an insurmountable handicap when the conflict became
a war of movement. Because the balloon corps dealt with the transmittal of in-
formation, along with intelligence and map making, it was transferred in the
summer of 1863 to the signal officer of the Army of the Potomac, Col. Albert J.
Myer. Although the aeronauts had concentrated on observation, the code they
devised for transmitting the information they gathered was cumbersome and not
especially useful, a failing that caught the attention of an officer who special-
ized in cormmunication. No wonder that Myer, who would become Chief Signal
Officer of the postwar Army, decided to disband the balloon organization, after
about two years of service, on the grounds that, as the war became more mobile,
aenal reconnaissance could produce little useful intelligence and would cost
more than it was worth.

After the war, the Signal Corps remained in contact with several balloonists,
prevailing on them to record meteorological observations during their ascents,
for at the tlime the Corps operated the nation’s weather service. Merely accept-
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ing a record of wind currents and temperatures from civilian aeronauts or send-
ing a soldier along as a passenger to record the data did not satisfy the new Chief
Signal Officer, Adolphus W. Greely, who took over the corps in 1887. A friend
of many of the leading scientists of the day, he was convinced that aeronautics
had a place in the Signal Corps. His goal was to convert the balloon into a de-
pendable vehicle for gathering and transmitting battlefield intelligence by com-
bining it with the telegraph to ensure the rapid transmission of information from
the fighting front to a headquarters some miles in the rear. General Greely’s ef-
forts resulted in the purchase of a balloon manufactured in Paris and ironically
christened General Myer after the officer who, while a colonel, had disbanded
the aercnantical unit during the Civil War.

The officer who had purchased the General Myer, 1st Lt. William A.
Glassford, recruited Sgt. Ivy Baldwin to care for the craft. Born William vy, the
sergeant had been a circus aerialist when he met “Captain” Thomas S. Baldwin,
who ran a show that featured balloon ascensions and parachute jumps.
Advancing from the ranks of the parachutists and trapeze performers, Ivy learned
the art of ballooning from his employer, whorn he so admired that he changed his
name to Ivy Baldwin. The sergeant took charge of the General Myerin 1894, two
years after it entered service, trained ground crews, and supervised maintenance,
but not even his skill could prevent deterioration of the balloon, which had to be
stored in an improvised shed at Camp Logan, Colorado. In 1896 the envelope
burst while being inflated at the Colorado installation.

Since funds were not available for a new balloon, Glassford purchased silk,
from which Sergeant Baldwin and his wife fashioned a new envelope. The re-
placement was ready when the United States and Spain went to warin 1898. As
a result, the expedition dispatched to liberate Cuba, a Spanish colony, included
the handmmade observation balloon, for the occasion christened the Santiago. The
vehicle, which bobbed about on its tether above the troops advancing on the de-
fenses of Santiago de Cuba, proved better at attracting than directing fire. Before
shell fragments punctured the envelope and the balloon settled to earth, it had
served as a handy point of reference for Spanish gunners aiming at the American
column on the road below. The casualties suffered by American troops in the
vicinity of the Santiage obscured the fact that it had produced useful intelligence
on the local road network during the time that Sergeant Baldwin and his men
managed to keep it aloft. The craft had been valuable enough to inspire the Signal
Corps to retain its aeronautical component, which by December 1899 totaled
four spherical balloons and one sausage-shaped kite balloon. Despite this ex-
pansion of the program, lvy Baldwin would soon decide against reenlisting and
briefly revive his high-wire act before returning to an aeronautical career,

Meanwhile, spurmed by work like that of the Brtish pioneer Sir George
- Cayley, interest was growing in the development of a heavier-than-air flying
machine sturdier than the balloon and not subject to the vagaries of the wind. By
1896, not yet fifty vears after Cayley's experiments in gliding, one of General
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Greely’s friends, Samuel P. Langley, the Secretary of the Smithsonian
Institution, seemed on the verge of perfecting just such an invention. Progress
toward this goal had been rapid during the last half of the nineteenth century, as
Cayley and others converted the ancient kite into the wing and planned to use
the windmill as the model for a propeller to drive the craft through the sky.
Designs for airplanes appeared in some profusion during the period. As many
as three steam-driven prototypes lunged briefly into the air, either rising direct-
ly from the ground or employing an inclined ramp, but none was capable of sus-
tained or controlled flight. The various inventors lacked a lightweight power-
plant, and until one became available, the glider remained the best vehicle for
their experiments. Langley, however, seemed likely to obtain such an engine,
bringing the objective of sustained and controlled flight within his reach.

As the ascent of a hydrogen-filled balloon had moved Benjamin Franklin to
think in terms of military tactics, the sight of a steam-powered model of
Langley’s invention inspired Alexander Graham Bell, the inventor of the tele-
phene and a friend of both Greely and Langley, to predict that the new device
would make armies “‘an impertinence” and “our $4,000,000 battleships so much
junk.” The Spanish-American War had begun before Secretary of War Russell
A. Alger accepted the favorable report of an investigating committee, which in-
cluded Bell, and arranged a $50,000 grant in return for rights to Langley’s
so-called Aerodrome.

To the embarrassment of the War Department, the investment failed to pro-
duce a workable flying machine. In October 1903, during an experiment on the
Potomac River near Washington, D.C., the full-scale Aerodrome became entan-
gled in the launching mechanism on board a houseboat and toppled into the
water. A second attempt at powered flight, on December 8 of that year, saw the
Aerodrome begin breaking up as it left the catapult, and it again crashed into the
river.

On December 17, 1903, just nine days after the second crash of the
Aerodrome, Orville and Wilbur Wright made four successful flights in a biplane
powered by a gasoline engine. The scene of their triumph was Kill Devil Hill,
near the village of Kitty Hawk on the outer banks of North Carolina. Qver the
previous four years, they had built a series of experimental gliders, developed a
method of control, and finally perfected the lightweight engine needed to power
the Wright Flyer. Their work was based on whatever theoretical data they could
obtain from current literature, including reports issued by the Smithsonian
Institution. Of great value were the ideas of Octave Chanute, an American aero-
nautical experimenter. Since 1875, Chanute had been gathering and circulating
data concerning flight, information that he incorporated in the gliders he de-
signed and built during the 1890s.

Langley’s failure, exposed as it was to public view, stirred the press to criti-
cize and even ridicule both the inventor and the War Department that sponsored
him. In contrast, the success of the Wright brothers on the isolated outer banks
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Langley’s Aerodrome breaking up as it leaves the househoat catapult.

of North Carolina passed almost unnoticed in the newspapers, a result of the re-
mote location, the reticence of the two men, and the fact that the collapse of the
Aerodrome had conditioned the press to expeet failure. Stung by the treatment
of Langiey’s efforts in the newspapers, the War Department was reluctant to ap-
proach the Wrights, fearing yet another failure after the two crashes of
Langley’s machine. Finally, the Wright brothers decided to market the invention
themselves. In 1905, after concluding that, except for wealthy sportsmen, the
Army would be the only major user of their airplane, they tried to persuade the
War Department to buy it. Despite help from their congressman, they could not
gain the endorsement of the Board of Crdnance and Fortification, the agency
that evaluated new weapons for the Army. To be fair, difficulties existed on both
sides. The Wrights were apprehensive about revealing their secrets before they
had obtained patents, which were granted in 1906. Indeed the Wright brothers
were s0 secretive about their achievement that the board may never have real-
ized that the two men had flown repeatedly in perfecting their airplane during
1904 and 1905. Unaware of the true measure of their accomplishment, the board
kept reminding the brothers of its policy, adopted after the failure of the Langley
Aerodrome, to invest only in a proven machine.

While the two inventors and the War Department tried in vain to reach anun-
derstanding, Europeans were demonstrating a renewed interest in lighter-than-
air craft. In the hands of Count Ferdinand von Zeppelin, the dirigible had be-
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come a practical aerial vehicle, and his success inspired imitators elsewhere. In
1904 Thomas Baldwin, who had inspired William Ivy to become Ivy Baldwin
and had advised the Signal Corps on many balloon projects, introduced the first
practical dirigible into the United States with his California Arrow, which had
arigid keel slung beneath an envelope with a volume of 6,000 cubic feet. The
keel accommodated two crewmen, one of whom manipulated the control sur-

. faces while the other tended an engine built by Glenn Curtiss, who was in the
process of abandoning motorcycle racing for a career in aviation.

At this time of rapid advances in acronautics, the Signal Corps lost its most
persistent advocate of experimentation with aerial flight when Adolphus Greely
retired after nineteen years as Chief Signal Officer. Offsetting this loss was the
organization, only a few months before his retirement, of the Aero Club of
America, made up of industrialists, businessmen, and sportsmen interested in
promoting aviation. In quest of its stated objective, “the promotion and devel-
opment of the science of aerial navigation,” the club functioned as the American
representative of the Federation Aeronautique Internationale, which licensed
balloon pilots and (as it does today} certified records for such things as distance
and altitude. Under its sponsorship, balloon racing gained popularity as a new
sport in which the Army actively participated.

Among the pilots who represented the Aero Club in balloon competition was
1st Lt. Frank Lahm, a 1903 graduate of West Point and a cavalryman. In Sep-
tember 1906, he became the first American to win an international balloon com-
petition when he triumphed in the first James Gordon Bennett race, a distance
event that Bennett, the publisher of the New York Herald, sponsored and named
for himself. Lahm, during an earlier visit to France, had taken up the sport under
the instruction of his father and replaced him in the race as one of the represen-
tatives of the Aero Club of America. Lahm and his copilot, Henry B. Hersey,
flew 400 miles from Paris to the vicinity of Hull in the British Isles. Although
ballooning attracted civilian sportsmen, the James Gordon Bennett competition
of 1906 had definite military overtones, for officers were pilots or observers on
most of the sixteen balloons from the seven participating countries,

The Aero Club also influenced two others in the small group of enthusiasts
who promoted aeronautics within the Signal Corps. Maj. Samuel Reber and
Capt. Charles deForest Chandler were guests on another Aero Club balloon
flight in Massachusetts, a month after Lahm’s success. Reber had supervised a
Signal Corps balloon during maneuvers in the summer of 1902. Chandler, a vol-
unteer Signal Corps officer during the war with Spain, had written a promotion
thesis on methods of generating gas for balloons and, while on leave of absence
in 1905, had studied the balloon organization at Farnborough, England, the cen-
ter for lighter-than-air development in Britain. Reber and Chandler’s report to
the War Department about their Aero Club of America flight prompted the
Signal Corps to order its largest balloon ever, a 76,000-cubic-foot vehicle man-
ufactured in France and intended for training aeronauts.
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Brig. Gen. James Allen,
Chief Signal Cfficer,
August 1907-February 1913.

While Lahm, Reber, and Chandler engaged in active ballooning, Maj.
George O. Squier directed the theoretical study of aeronautics at Fort Leaven-
worth, Kansas, where he commanded the newly relocated Signal School.
Squier, an 1887 West Point graduate, was the only Ph.D. in the Army. After
completing his doctorate in physics at Johns Hopkins in 1893, he earned an in-
ternational reputation in the fields of electrical engineering and radio. Through
his contacts with the scientific community, he was able to lecture at the school
on the performance characteristics of the Wright machine at least a year before
the War Department entered into serious negotiations for the purchase of one.

Among Squier’s assistant instructors was Capt. William “Billy” Mitchell
who joined the Volunteer Signa! Corps in 1898 and became a regular officer
when the Army expanded in 1901. Mitchell lectured on the uses of the balloon
and dirigible in reconnaissance and bombardment. Like Squier, he lacked prac-
tical experience, but he had studied aeronautical theory at Fort Myer in the old
Signal School and again while preparing for the examination that qualified him
- for promotion to captain. Years later when he had become one of the proponents
of American air power, he would recall that it was General Greely who made
him and all his colleagues conscious of acronautics.

In July 1907, Major Squier went to Washington as executive officer to Brig.
Gen. James Allen, Greely’s successor as Chief Signal Officer. Squier had bare-
ly settled into his new duties when he convinced Allen to put Chandler and two
enlisted men into a separate division. On August 1, the new Aeronautical
Division took “charge of all matters pertaining to military ballooning, air ma-
chines, and all kindred subjects,”! thus becoming the progenitor of today’s
United States Air Force. The creation of this office satisfied, without undue ex-
pense, those civilians, many of them members of the Aero Club, who were urg-
ing that the War Department become more actively involved in aviation. _

As the chief of the new section, Chandler directed the instruction of his ex-
panding group of enlisted men in the techniques of lighter-than-air flight so that

10
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they could conduct exercises with the balloon recently purchased in France.
Even as the captain drilled his balloon unit, General Allen and Major Squier
began noticing the success of dirigibles in Europe, notably the German
Zeppelin. This craft, named after the aerial pioneer who had perfected it, con-
sisted of one or more gasbags enclosed within a fabric-covered, lightweight
metal frame. Engines powered the vehicle, which could be maneuvered by
means of control surfaces at the stern. While Squier pressed military intelli-
gence for the latest information on German airships, General Allen requested
Lahm, victor in the 1906 James Gordon Bennett race, to make a study of
European dirigibles.

Although the early negotiations with the Wright brothers proved fruitless, the
Army remained interested in heavier-than-air flight. Indeed, a recent graduate
of the Military Academy, 1st Lt. Thomas E. Selfridge, had obtained permission
to participate in the work of the Aerial Experimentation Association, headed by
Alexander Graham Bell. The group, which included Glenn Curtiss, conducted
its first experiments at Bell's estate in Nova Scotia. Like the Wrights, Bell and
his associates combed the existing literature and took a scientific approach to
the problem of mechanical flight, with Selfridge pasticipating in the work.
Initially, Bell had hoped to proceed from the man-lifting kite to the powered air-
plane, much as the Wright brothers had advanced by means of the glider.
Selfridge earned the honor of piloting a cellular kite towed aloft from the sur-
face of a lake, but the craft, which resembled a huge honeycomb, crashed when
the wind suddenly shifted. As a result, Selfridge recommended abandoning
manned kites and following the example of the Wrights—start with a glider
based on Chanute’s research, devise a control system, and finally install an en-
gine. During the early summer of 1908 Selfridge learned to fly two of the se-
ries of powered biplanes developed by Bell’s group, thus becoming the first
Army officer to pilot a heavier-than-air machine.

While Bell and his colleagues were conducting their experiments in Nova
Scotia and later at Hammondsport, New York, the Aero Club mounted a cam-
paign to persuade the War Department to invest in the Wright airplane. The pres-
ident of the organization, the wealthy aviation enthusiast Cortlandt F. Bishop,
asked his brother-in-law, Congressman Herbert Parsons, to intercede with the
Army on behalf of the Wright brothers. Parsons, a New York Republican, went
to President Theodore Roosevelt, who set the acquisition machinery in motion.
Negotiations between the Wrights and the Army got under way by mail, with the
two brothers holding out for $100,000 from the War Department and behaving
as though time were on their side. Their confidence stemmed from a belief, er-
roneous as Curtiss would demonstrate in 1909 at the controls of his own airplane,
that they were five years ahead of any other aircraft designer.

Even as the War Department dickered with the Wright brothers, General
Allen and the new A eronautical Division continued to recommend research into
the military uses of the dirigible. As late as 1907, Allen and Chandler were ar-

11
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Baldwin’s airship at Ft. Myer, July 1908.

guing that the dirigible, with its greater range and lifting power, could carry out
reconnaissance and bombardment better than an airplane; and they persuaded
the Army to spend up to $25,000 to purchase one of the new airships. War
Department specifications for the craft called for a nonrigid dirigible with a
metal or wooden keel, with webbing rather than a lattice framework attaching
the keel to the gas bag. The new airship had to carry two persons, fuei, and bal-
last—a total load of 450 pounds—and attain a speed of 20 miles per hour. The
winning bidder was also required to teach two Army men how to fly the dirigi-
ble. Since the proposed craft closely resembled the Califernia Arrow, Thomas
Baldwin submitted an unrealistically low bid of $6,750, for he was willing to
lose money on what he hoped would be the first of several sales either to the
government or to private citizens.

As confident of their aircraft as Baldwin was of his, the Wright brothers
agreed to accept a basic payment of $25,000 if their airplanc satistied the re-
quirements established by the War Department. A successful machine had to
carry two persons with a combined weight of 350 pounds and fuel enongh to fly
125 miles. The desired speed was 40 miles per hour, with a minimum require-
ment of at least 36 miles per hour. The builder would incur penalties for each
mile-per-hour below 40 and win a bonus for every one above that goal. The de-
sirable characteristics included easy disassembly for transport by wagon and the
ability “to ascend in any country which may be encountered in field service.”?
In short, the Army’s airplane had to be faster than the dirigible and more easily
portable, though it could carry slightly less. In July 1908, before the Wright
brothers were ready to demonstrate their airplane, Baldwin delivered a satis-
factory dirigible. The veteran balloonist and his engine builder, Glenn Curtiss,

12
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formed a crew that met every specification except one, for their speed was a
fraction short of the required 20 miles per hour.

During August, Baldwin trained three officers (o fly the new dirigible, one
more than the contract stipulated. The three pilots—Lahm, Selfridge, and 1stLt.
Benjamin D. Foulois—had different aeronautical experience. Lahm had -
demonstrated his skill as a balloonist in the James Gordon Bennelt race;
Selfridge had flown Bell's airplanes, his longest flight lasting ninety seconds
and reaching an altitude of seventy-five feet; and Foulois was an infantryman re-
cently detailed to the Signal Corps. He had run away from his job as a steam fit-
ter’s and plumber’s apprentice to enlist in the Army when the war with Spain
began. He received a commission as a result of the Army’s expansion of 1901;
and in 1906 and 1907 he attended the Signal School, where he encountered the
recently instituted course on the theory of military aeronautics. For his gradua-
tion thesis he chose (0 write on “the tattical and strategic value of the aerody-
namical flying machine.”® He came to believe that his assignment o learn to fly
the dirigible was a result of his choice of a topic, along with his weight of just
126 pounds in a field where weight was an important consideration.

The group of dirigible pilots—Lahm, Selfridge, and Foulois—began break-
ing up almost as soon as it was formed. President Roosevelt agreed to send the
new airship to St. Joseph, Missouri, where just two of the pilots would stage ex-
hibition flights at a state fair. Foulois supervised the dismantling of the dirigible
and with a detachment of enlisted men departed for Missouri, where Selfridge
was to join him.

By this time, the Wright machine was ready. Selfridge, who had flown both
a dirigible and an airplane, obtained an appointment as an official observer at
the tests, which were scheduled for September 1908 at Fort Myer, located
across the Potomac River from Washington, D. C., and named for the officer
who had disbanded the balloon contingent as the Civil War drew to an end. Only
Orville Wright was on hand to demonstrate the airplane, for Wilbur was in
France, flying exhibitions with a similar machine. Frank Lahm, a friend of the
Wrights, flew first, and Squier, chairman of the acceptance committee, went
later. Several test flights lasted close to an hour, and on September 13, Orville
and a passenger remained in the air for seventy minutes.

On September 17, since the time was approaching for Selfridge to depart for
St. Joseph, the Army lieutenant asked to go aloft before his scheduled turn,
When one of the two official Navy observers, Lieutenant George Sweet, gave
up his place, Wright agreed. A few minutes into the flight, one of the new pro-
pellers installed for that day’s flying came loose, struck a wire brace, and threw
the machine into a dive from which Orville Wright was only beginning to re-
cover when the airplane hit the ground. Selfridge died that night from head in-
juries suffered in the crash; thus ended the career of one of the few officers of
his time to combine theoretical research with practical experience in designing
and flying aircraft, Wright’s injuries, although not fatal, hospitalized him for
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several months. Despite the accident, the impressive performance of the air-
plane persuaded the War Department to postpone the trials until another Wright
aircraft was available.

In June 1909 the Wrights brought an improved aircraft to Fort Myer, spent a
month assembling and tuning it, and resumed the flights begun the previous
year. Both Lahm, who had replaced Selfridge at the Missouri fair, and Foulois
served as observers. On July 27, Orville Wright, with Lahm again as passenger,
fulfilled the requirement to stay aloft more than an hour and established a
world’s record for a flight with a passenger on board. Three days later an excit-
ed crowd, which included President William Howard Taft, watched the plane re-
turn from a ten-mile cross-country speed trial between Fort Myer and
Alexandria, Virginia. Accompanied by Foulois, Orville Wright averaged 42.5
miles per hour, enough to win a bonus of $3,000 above the contract price of
$25,000. The Army accepted the Wright airplane on August 2.

Now that it had an airplane, the Signal Corps needed pilots. The agreement
for purchase of the airplane required that the Wrights instruct two officers to op-
erate the machine, just as Baldwin had trained crewmen for his dirigible. In
October 1909, using an airfield at College Park, Maryland, near the present site
of the state university, Wilbur Wright taught Lahm and 2d Lt. Frederic E.
Humpbhreys to fly, the latter a last-minute replacement for Foulois, who received
orders to attend an aviation congress in Europe. Lahm and Huomphreys com-
pleted some three hours of instruction and soloed on October 26; Foulois had
time for part of the training but not enough to solo. On November 5, Lahm and
Humphreys, seated side by side as pilot and passenger at the forward edge of the
lower wing, crashed the Army’s only airplane. Neither was hurt, but the Signal
Corps lost them both shortly afterward when they returned to their normal as-
signments. Lahm went back to the cavalry, a victim of the so-called Manchu
Law, which restricted line officers to four consecutive years of detached duty.
This policy was part of the unsuccessful battle within the Army to prevent the
creation of a true general staff, which would have required the long-term ser-
vices of officers detached from the branches in which they held commissions.
Humphreys rejoined the engineers; in 1910 he left the service, but returned to
the Army and to aviation during World War . Foulois, though not fully trained,
became the Army’s only pilot. His first task after returning to the United States
was to repair the damaged Wright machine at College Park; then, in January
1910, the Chief Signal Officer sent him and a few enlisted men to display the
airplane at an exposition in Chicago.

Meanwhile, the Army’s lighter-than-air program withered away at Fort
Omaha, Nebraska, despite General Allen’s abiding interest in balloons and di-
rigibles. Lahm was to some extent responsible for this atrophy, since he had re-
turned from Europe prior to the first test of the Wright military airplane with re-
ports of the difficulties that airmen and ground crews experienced in handling
dirigibles in high wind. The innate weakness of the fabric-covered gasbag was
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an even more serious failing; as if to prove this, the Baldwin dirigible gradual-
ly fell apart because of the corrosive effects of weather and hydrogen gas. By
1911, the dirigible’s envelope had become so porous that it could lift no more
than one individual at a time; the following year the Baldwin airship was con-
demned and sold at auction. Although dirigible technology continued to im-
prove in Europe, the Signal Corps embarked on no more lighter-than-air pro-
jects until the revival of interest in tethered observation balloons just before the
United States entered World War I.

With the coming of winter at College Park, the focus of the Army’s heav-
ier-than-air activity shifted early in 1910 to Fort Sam Houston, Texas. When
Foulois completed his assignment at Chicago, he boarded a train for the Texas
post where he and his detachment erected a hangar on the drill ground in the
northwestern part of the reservation. The men then overhauled the Wright bi-
plane; and on March 2, 1910, Foulois made the first flight in the state of Texas.
He described it as his “first solo, landing, takeoff, and crash. ™ Other flights fol-
lowed, but wind gusts, an underpowered engine, the awkward landing skids,
and his lack of experience produced crashes and extensive repair work. Foulois
escaped injury, but to keep the plane flying, he had to spend his own money for
spare parts after the funds allotted for that purpose ran out. Using ingenuity
rather than cash, he improved the aircraft by salvaging some wheels from a farm
cultivator for a tricycle landing gear and obtaining a cinch strap from the sad-
dlery to fashion a safety belt. Also, on advice from the Wright brothers, he re-
moved the two elevator surfaces from the front, moving one to the rear, cor-
recting the airplane’s tendency to buck when headed into gusty winds.

As the spartan conditions at Fort Sam Houston and the deterioration of the
balloon at Fort Omaha demonstrated, the Signal Corps had neither the money
nor the manpower to maintain its aviation program. Congress did provide funds
for other military and naval projects; but only those that gave real protection,
like a battle fleet, or those, like infantrymen and engineers, that helped maintain
order or itnprove living conditions in the recently acquired Philippines. Flying
machines could neither rival the warship as a weapon nor help administer a new
American empire. Even in the best of times, therefore, acronautics occupied a
place far down in budgetary priorities, and times were bad. The financial panic
of 1907 and resulting depression reduced federal revenues and imperiled many
military and naval projects of greater immediate value than Army aviation.

Military aviation in the United States had been blessed by its intimate con-
nection with the creators of the first practical aircraft, the Wright brothers, and
its home in a populous, technically ingenious, industrialized and resource-rich
country. During its first decade, however, the Army air arm’s progress was ex-
cruciatingly slow, plagued by miserly funding, an indifferent Army, contentious
manufacturers, and no serious threat to national security to spur development.
The first direct appropriation for military aviation did not come until 1911. With
the economic horizon brightening, James Mann, a congressman from Illinois,
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In 1903, the Wright hrolhers’ plane flew at Kitty
Hawk (top), but they learned to fly in gliders
{nght). A 191[ test of a reconfigured aircraft
(below), shows wing warping. At the bottomn, a
Wright aircraft sits on the rail before launch.
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The Wright machine moves
to the field at Ft. Myer in a
cart in 1908 (top left). Lt.
Selfridge and Orville wait
for takeoff (top right), a
flight that ended in disaster
(left). In 1909, Orville and
Lt. Lahm wait for the
launch of the endurance
ftight (below), and the air-
craft banks into a turn dur-
ing a successtul flight (bot-
tom left).
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backed by the Smithsonian Institution, the Aero Club, and other components of
arapidly forming aviation lobby, attached a rider to an Army appropriations bill
covering the fiscal year beginning in July 1911 that was being hurriedly debat-
ed in an end-of-session rush to adjourn. Despite the tendency of Congress to ap-
- prove legislation with a minimum of change as adjournment nears, his original
proposal for $250,000 was cut in half, an indication of both the lowly status of
military aviation and the weakness of the aviation lobby.

Meanwhile, Foulois was facing a more practical problem in the spring of
191 1—how to make his much modified Wright Flyer, already earmarked to be-
come an exhibit at the Smithsonian, serve as the eyes of the maneuver division,
aunit formed by massing in Texas almost the entire Regular Army. This unusu-
al concentration of force, the largest body of troops incorporated in a single
command since the War with Spain, was a waming to revolution-torn Mexico
that the United States would, if necessary, intervene to protect American lives
or property. Although intervention did not prove necessary, Foulois flew some
aerial reconnaissance missions, though not in his obsolete airplane, which was
in such poor condition that the Signal Corps had to use a newer Wright biplane
rented for one dollar from Robert F. Collier, owner of Collier’s Weekly maga-
zine. During their first surveillance flight, from Eagle Pass to Laredo, Texas,
Foulois and Phil Parmalee, a civilian pilot for the Wright company, could detect
no sign of hostile activity. On their second mission, the engine was inadver-
tently cut off, and the airplane glided to a crash landing in the Rio Grande, tem-
porarily depriving the maneuver division of its rented air support.

Although the Wrights sought an interpretation of their patents to humble him,
a rival had appeared to challenge their dominance of American aviation. Glenn
Curtiss, formerly an associate of Bell, Selfridge, and Thomas Baldwin, was of-
fering strong competition in the construction of aircraft and the training of pilots.
In January 1911, before Foulois reported to the maneuver division, Curtiss in-
vited the Army and Navy to enroll students in his new flying school at San Diego,
California. He had already worked with the Army, supplying a pilot and airplane
in August of the previous year when 2d Lt. Jacob E. Fickel fired a rifle from the
air, placing two of four bullets in a three-foot by five-foot target.

When seeking trainees for the new Curtiss school in California, the Adjutant
General of the Army established the principle that only volunteers would enter
flight training. His instruction to commanders specified that only those who de-
sired such duty would be selected. During 1911 three volunteers learned to fly
at San Diego—1st Lt. Paul W. Beck and 2d Lts. John C. Walker, Jr., and George
M. Kelly. Before beginning his instruction, Beck had experimented with a
bombsight and 1st Lt. Myron Crissy, an artillery officer stationed in California,
had developed an aerial bomb that was released by hand; but bomb and bomb-
sight were never used together by Curtiss or his students.

Unlike the Wright machine, in which pilot and student sat side by side, the
Curtiss airplane of 1911 had a single seat, which meant that the fledgling pilot
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Lt. Fickel tests firing a rifle from an aircrafl, Sheepshead Bay, August 1910,

had to fly it by himself, learning by the “grass cutting” or “short hop” method.
First he learned to operate the conirols. Next, with the foot throttle tied back to
limit the speed to fifteen miles per hour, too slow to become airborne, the stu-
dent began taxiing in as straight a line as he could. When he reached the edge
of the airfield, he got out of the airplane, picked up the front end, swung it
around, and taxied in the opposite direction. The first flight, to an altitude of
about ten feet, had to be solo as did all subsequent ones.

After receiving introductory training from the Curtiss instructors at San
Diego, Beck, Walker, and Kelly joined the aviation detachment at Fort Sam
Houslon, which had just received a new Curtiss biplane to replace the Wright
machine that Foulois had been flying for more than a year. When a new Wright
Flyer arrived shortly afterward, the aviators forrned two different sections, each
flying only one type of airplane because of the distinctive control techniques in-
volved, The Curtiss had a control wheel to activate the elevator and rudder, as
well as a shoulder harness that enabled the pilot to operate the ailerons, which
controlled rolling movements, simply by leaning in the desired direction. In
contrast, the pilot of a Wright product sat between two levers, one of which con-
trolled the elevator and the other the rudder and a system of cables that warped
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the wings, increasing camber and lift on the right or left and causing the aircraft
to tilt in the opposite direction. (By 1917 the Army had adopted a standard
method of control in which the pilot rotated a control stick or a control wheel
mounted on a movable column with his hands, thus manipulating both the ele-
vator and ailerons, and used his feet to move a bar that controlled the rudder.) .

Lieutenant Beck assumed command of the flying unit; and Foulois, now the
most experienced of the airmen, wrote “Provisional Aeroplane Regulations”
and “Flying Safety Rules,” general guides to help standardize maintenance and
flight techniques. Unfortunately, no manual could take all the risk out of flying.
On one occasion Walker landed a Curtiss so hard that he refused to fly again. In
May 1911, Kelly's machine dived suddenly during a tight turn at low altitude,
and he died in the resulting crash. Following Kelly’s death, the commander of
the maneuver division banned further flying at Fort Sam Houston, and the
Provisional Aero Company moved from Texas to the newly reopened aviation
school at College Park, Maryland, where Wilbur Wright had instructed Lahm
and Humphreys and, briefly, Foulois.

With Captain Chandler serving as commander (and for a second time as head
of the Aeronautical Division), the school officially opened on July 3, 1911,
Chandler sent two of the prospective pilots, 2d Lts. Thomas DeWitt Milling and
Henry H. “Hap™ Arnold, to Dayton, Ohio, to learn to fly at the Wright factory,
after which they became instructors-at College Park. Their first pupils were
Chandler and 1st Lt. Roy 8. Kirtland, the adjutant of the school and the officer
in charge of its construction. Chandler, a veteran balloonist and qualified dirigi-
ble pilot, received a brief indoctrination from Arnold and then went to Dayton
where, during further training, he demonstrated a maturity and soundness of
judgment that impressed the Wright brothers. Although Arnold, set free from the
infantry, introduced Chandler to the intricacies of the Wright airplane, Milling
was considered the most skillful of the Army’s aviators and was the only one of
this group to master the differing control systems of the Curtiss and Wright ma-
chines. Milling, who enjoyed serving in the cavalry as much as Arnold had de-
tested the infantry, received an invitation from Capt. Arthur S. Cowan to apply
for aeronautical training in the Signal Corps. Arnold had impressed Cowan in the
Jjungles of Luzon, and Milling had demonstrated a flair for horsemanship at Fort
Leavenworth, Kansas, that, in Cowan’s opinion, revealed the kind of reflexes re-
quired of a pilot. Impressed by the sight of Lieutenant Lahm flying the Army di-
rigible and of a Curtiss biplane in action, Milling decided that aviation meant ex-
citement, applied for detail to the Signal Corps, and was accepted.

The students at College Park included 2d Lts. Leighton W. Hazelhurst, Ir.,
William C. Sherman, and Harry Graham, and Capt. Frederick B. Hennessy. The
first National Guardsman to undergo pilot training at College Park (and the sec-
ond pilot in the National Guard of any state) was Lt. Col. Charles B. Winder, who
used the instruction (o embark on a career as an exhibition pilot. Beckwith
Havens, a member of the Curtiss exhibition team, had enlisted as a private in the
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Airfield at College Park, Maryland, with two Wright and two Curtiss aircraft.

New York National Guard before Winder completed his training and edged out
Winder as the first aviator in the National Guard. The Signal Corps tried to re-
cruit ten to twenty volunteers from the other branches of the service, but a short-
age of officers forced the War Department to set a limit of just ten. Nor were com-
manders in the other branches at all eager to help, for they could not expect re-
placements for any of their officers who volunteered for pilot training.

The purpose of the course at College Park was to qualify the pilot trainees for
a license issued by the Federarion Aeronautique Internationale, which set the
standards for pilots of heavier-than-air machines as well as for halloonists. As the
representative of the Aero Club of America, Chandler administered the test, re-
quiring the candidate to make three different, closed-circuit flights of about three
miles at an unspecified altitude. After each flight, the trainee had to stop the en-
gine and glide to a landing within 150 feet of a designated point.

Once airplanes and engines became more dependable, the Signal Corps began
demanding greater skill from its pilots than was required by the aviation federa-
tion. Eventually, the federation’s test became only the first step in a logical pro-
gression to the ratings of Junior Military Aviator and Military Aviator. By the fall
of 1912, the Signal Corps began to send pilot trainees to factory schools to qual-
ify for the basic license and then to College Park for the additional instruction
needed to meet War Department standards. Besides introducing the pilot to the
techniques of flight, the factory schools afforded better instruction in the main-
tenance and repair of engines and airframes than was available at College Park.

Ags pilot instruction became systematized, so too did maintenance proce-
dures. In 1911, while training at Dayton, Amold prepared the first set of detailed
instructions on how to care for the airplane. In addition, while training at the
Wright factory, he and Milling photographed all the components of the Wright
airplane, labeling each one to simplify the instruction of mechanics and the
stocking and ordering of new parts.

The airmen stationed at College Park believed that the airplane could do
more than serve as a vehicle for aerial reconnaissance. With the approval of their
superiors in the Signal Corps, they conducted a variety of experiments to define
the uses of military aircraft, Foulois, who was assigned to nonflying duty with
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the Militia Bureau, occasionally appeared at the airfield, for instance, taking
part in the test of an airborne radio that could send but not receive Morse code.
Riley Scott, a former Army officer, worked briefly on his experimental bomb-
sight, with which he could drop an 18-pound missile accurately from an altitude
of 400 feet. Since the Air Corps did not want the sight, Scott sold the French an
improved model that could attain fair accuracy from 2,000 feet. Isaac W, Lewis
evoked considerable interest in his machinegun, which was light and compact

. enough to be fired from the observer’s seat on the lower wing of the Wright bi-
plane, but the Army Ordnance Department decided against large-scale procure-
ment because it already had a standard machinegun, the Benet-Mercier.
Unfortunately, this weapon, fed from the side by a long clip, proved too bulky
for use in the airplane, in contrast to the Lewis, which served for years as a stan-
dard weapon of British airmen.

The Chief Signal Officer, General Allen, who had retained direct control over
the College Park facility, hoped to conduct training there year-round. During the
early months of 1912, however, unusually heavy snowfall, followed 