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Foreword

torical Division, recounts the development of aviation in the United States

Army from April 1861, when the Army first became interested in balloons as
a means of observation, to April 1917, when America entered World War 1. The
origins and organizations of the Army’s air arm are told in detail, with particular
empbhasis on early air force personnel, planes, and experiments. In the process the
monograph traces the early development of what today is The United States Air
Force.

Of necessity, the monograph tends strongly toward the chronological variety.
This is owing to several factors, the thinness of aviation activities for most of the
long period covered and an equal thinness in records being the principal factors.

Only a few books which deal with this early period of Army aviation have been
written, and all of them together do not cover the period. This, then, is the first
attempt to put the story into a single volume. Because the story of the air arm
from April 1917 to the beginning of World War 11 also has not been fully covered
it is expected that the present monograph will be the first of three, which, when
completed, will become the basis for a published history of the Army Air Arm,
1861-1939.

Like other Historical Division studies, this history is subject to revision, and ad-
ditional information or suggested corrections will be welcomed.

THIS MONOGRAPH, written by Mrs. Juliette A. Hennessy of the USAF His-

iii
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CHAPTER |

Balloons and Airships in the United States
Army, 1861-1913

BALLOONS IN THE CIVIL WAR

ILITARY AVIATION in the United States
began in the early days of the Civil War
when the Army for the first time employed bal-
loons for military purposes. Balloons had been
used for reconnaissance by the French Army as
early as 1794 and they were primarily utilized
by American balloonists for the same purpose.
On 19 April 1861, four days after Lincoln’s
initial call for troops, two members of the Rhode
Island 1st Regiment (State Militia), James Allen,
a veteran New England balloonist, and Dr. Wil-
liam H. Helme, a dentist and balloonist, carried
two of Allen’s balloons from Providence, Rhode
Island, to Washington. There, on 9 June, they
made the United States Army’s first trial captive
balloon ascent. The newspapers reported that
on the following day one balloon was moved
with the Rhode Island regiment to Harper’s Ferry
where for a week it continued ascents, but no
official confirmation of this report has been found.!
There is no furthér mention in the records of
Dr. Helme’s activities as an aeronaut, but it is
known that Allen left the army after the acci-
dental loss of both of his balloons in July 1861
at Falls Church, Virginia. He reentered the service
in March 1862, and remained until June 1863,
Despite the fact that his initial aeronautical
attempts were considered failures, he twice served
during the latter period as acting head of the
balloon corps, a position which he held when the
corps was disbanded in June 1863.2
Another balloonist, John Wise of Pennsyl-
vania, had also been contacted by the army soon
after the outbreak of hostilities. On 12 June

1861, Maj. Hartman Bache, acting chief of the
Topographic Engineers, requested Wise to submit
an estimate of the cost of constructing and operat-
ing a small balloon. Wise offered to build a
balloon for $300 and volunteered his services
free of charge. At the end of the month Major
Bache (probably after consulting with another
officer of the Topographic Engineers, Capt. A. W.
Whipple, under whose jurisdiction the aeronauts
were later placed) wired Wise for prices on a
larger, 20,000 cubic-foot, silk balloon. Wise offered
to have the larger balloon ready in two weeks
for $850. By early July he had been taken into
the government service as a military balloonist
and had been ordered to construct a large balloon.

On 21 July the balloon, the army’s first, was
completed, delivered to Washington, and detailed
to be used for observation in the Battle of Manas-
sas, then in progress. A ground crew walked the
balloon, already inflated, up Pennsylvania Ave-
nue to Georgetown, up the Chesapeake and Ohio
Canal, and across the Potomac to Fairfax Road,
where Maj. Albert J. Myer, Chief Signal Officer,
fastened it to a wagon and the trip was con-
tinued. As the party neared its objective, Major
Myer became impatient to reach the scene of
the battle; against the better judgment of Wise, he
ordered the driver to whip up the horses. Almost
immediately the balloon was snagged in the upper
branches of the roadside trees; when Myer tried:
to force it free, great holes were torn in the bag.
Actually, this was not the tragedy it then appeared
to be, for had the balloon arrived in time to be
of use, the Confederates very likely would have
captured it.?

Wise quickly repaired the balloon and on 24



Colonel William Small of the 26th Regiment, Pennsylvania volunteers, ascended in Lowe’s balloon on December 8, 1861, to make this sketch
looking westward across the Potomac about 25 miles south of Washington. National Archives photo.
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July made ascensions at Arlington, Virginia. Two
days later, while the balloon was being towed
to Ball’'s Crossroads, it was blown against tele-
graph wires, which cut the towropes, and the bal-
loon floated away toward the Confederate lines.
To prevent its capture by the enemy, Union troops
shot it down near the Lee mansion at Arlington.*

Neither the Allen nor the Wise balloon was
satisfactory, mainly because each had to be filled
with coal gas from the city mains and towed inflated
to the area in which it was to operate. Wise had
designed a portable hydrogen generator, which
would permit inflation in the field and would
widen the area of operations; he now urged the
army to construct such a unit. But the army
blamed him for the two disasters to his balloon
and abruptly terminated his connection with its
aeronautics. Wise returned to his home in Lan-
caster, raised a cavalry troop, and rejoined the
army, but after several months of service his
health failed and he was compelled to retire from
active duty.’

In May 1861 another aeronaut, John La
Mountain, twice offered his services, two balloons,
and a portable gas generator to the Union Army.
The War Department answered neither of his
letters, but on 5 June Maj. Gen. Benjamin F.
Butler, in command of the Department of Virginia
with headquarters at Fortress Monroe, offered
La Mountain a job as an aerial observer. La
Mountain became the only free-lance balloonist
ever to serve in the Union Army. He made his
first military captive ascent in his balloon Atlantic
at Hampton on 25 July, but a stiff wind made it
impossible to attain the altitude necessary for
observation. However, six days later he was able
to rise to 1,400 feet and observe the territory
within a radius of 30 miles around Hampton.
He reported that the Confederate forces were
much weaker at this point than had been
supposed.®

On 3 August La Mountain’s balloon was
moored to the transport Fanny and carried out
into the channel of the Potomac River from where
it made the Army’s first ascension from a boat.
Though succeeding ascents disclosed new Confed-
erate fortifications with guns trained on Fortress
Monroe and shipping in Hampton Roads, there
is no evidence that La Mountain observed Ma-
gruder’s advance which led to the burning of
Hampton on 7 August.”

After a trip north to get his larger balloon,
the Saratoga, La Mountain was transferred to the
Army of the Potomac. On 4 October he inaugu-
rated a series of free ascents from Brig. Gen.
W. B. Franklin’s headquarters at Cloud’s Mill.
These free ascensions were possible because of a
prevailing east wind, which would carry the balloon
over the Confederate forces located to the west of
the Union Army, and a west wind at higher alti-
tudes, which would return it. After completing his
observations, La Mountain would jettison some
of the ballast, letting the balloon rise until it
encountered the east-bound current of air which
would carry him back to his own lines; then he
would release gas until the balloon settled to
earth. The major difficulty which La Mountain en-
countered was lack of control in landing. On 18
October, after returning to the Union lines, he
descended in the midst of Brig. Gen. Louis
Blenker’s German Brigade, and was welcomed
with a volley of shots that riddled the lower part
of the balloon’s envelope.?

On 16 November the Saratoga was blown from
its moorings and lost over the Confederate lines,
leaving La Mountain with only the old Atlantic.
He tried unsuccessfully to get another balloon
from Thaddeus S. C. Lowe, a rival army balloonist
with whom he had quarreled. Finally, on 19
February 1862, General George B. McClellan dis-
missed La Mountain from the service.

Although his work was unappreciated by the
army, La Mountain had made a definite con-
tribution to military aeronautics. He was one of
the first men to make significant aerial observa-
tions for the Union Army. As a result of his
observations at Cloud’s Mill, the Confederate Gen-
eral Beauregard had ordered his division com-
mander, General Longstreet, to utilize camou-
flage,* since the deception of dummy guns could
no longer be assured under the eyes of the federal
balloons. Although his generator was never
usable, La Mountain’s two balloons, the Atlantic
and the Saratoga, had proved so satisfactory that
they had been bought by the army in October.?

The balloonist who was to become the most
important of the Civil War aeronauts was La Moun-
tain’s rival, Thaddeus S.C.Lowe. As a preliminary
to a planned transatlantic flight (which never

*Haydon also gives Lowe credit for making camouflage nec-
essary in the confederate lines. See F. S. Haydon, Aeronautics

in the Union and Confederate Armies (Baltimore, 1941), pp.
215-16.
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materialized), Lowe had made a trial flight on
20 Anril 1RA1 in hic hallaan Eutornsico talina

20 April 1861 in his balloon Enterprise, taking
off from Cincinnati and landing at Unionville, South
Carolina. Although the North and South already
were at war, Lowe, after some difficulties, was
permitted to return to Cincinnati by way of Colum-
bia, South Carolina, and Louisville, Kentucky. As
he traveled through the South he became increas-
ingly convinced that the war would be long and
arduous, and he determined to organize a balloon

corps in the Union Armv and to offer his services

L0 4 9y, iiy Feiv]

as a military aeronaut,?

The editor of the Cincinnati Commercial, Murat
Halstead, who had sponsored Lowe’s earlier
aerial activities, now used his influence to get
Lowe to Washington, where he was received by
President Lincoln on 11 June. The War Depart-

ment grdmcu Lowe QLDU with which to carry out

balloon demonstrations, the first of which took
nlar'e on 18 Tune at the orounds of the Columbian

2G2S 20 SRAIT &8 WAL pAVRAGES Bl e ikiivian

Armory in Washington, On this day Lowe trans-
mitted the first telegraphic message ever sent from
a balloon. A wire was connected from the key
in the balloon to the line between the Alexandria
telegraph office and the War Department, from
which a special line ran to the White House. The

ur st miessage was sént 1o rerlUCﬂ[ Lln(,()lll, UIHCI'S

were sent to the War Department. On the follow-
ing day the experiment was repeated. General

Irwrn McDowell, favorably impressed, requested
that Lowe be assigned to his Army of the Poto-
mac. After several delays Lowe and the Enter-
prise arrived at McDowell’s headquarters in
Arlington on 22 June. During the next three
or four days several ascensions were made, most
of them unsuccessful because of stiff Wulua but
one flight enabled Maj. Leyard Colburn to pro-
duce a very good map of the surrounding
countryside,!!

On 26 June, Lowe was asked to submit a report
on his proposed operations and an estimate of
the cost of constructing another balloon. Soon aft-
erwards, however, the order for a government bal-
loon was given to Wise who underbid Lowe by
ment, Lowe contmued to give demonstranons on
the grounds of the Smithsonian Institution. Mean-
while, General McDowell, preparing to advance
into Virginia, was expecting Wise to appear with
his ballooon; and when on July 17 he had not
reported, Lowe was ordered by Captain Whipple

to join McDowell’s Army of the Potomac. While

T awa wac inflating hic hallaan Wica arrivad in
LOWE Was lnadiig 11S 0aulOil wise arrived i

Washington and his balloon was sent forward
instead of Lowe’s. Subsequently, when Lowe
learned that Wise’s balloon had been damaged
and had failed to reach McDowell’s army, he
started to the front with his own balloon. Before
he could get there, McDowell had been defeated;
on the afternoon of 21 Jjuiy Lowe met the re-
treating Union Army and returned with it to
Arlinoton

SALIANI G WL

On the 24th Lowe made the Union Army’s
first free ascent, going up from Fort Corcoran to
investigate rumors of a march on Washington by
the victorious Confederate Army. He helped to
calm the fears at the Capital by his report that no
large Confederate force was approaching On his

return to his own lines he had the dubious honor

of becoming the first American airman to be fired
on hv frlpndlv troops. 12

Before the Battle of Manassas President Lin-
coln had sent Lowe to see General Winfield Scott,
commander in chief of the Union Armies. It seems
doubtful, however, that Lowe saw Scott, since he
made no ascents during the battle and subsequent
events indicated that the General was not kindly
disposed toward military aeronautics. After the
battle Lowe was summoned for another inter-
view with the President, who thought that balloon
reconnaissance might have saved the day at
Manassas. He asked Lowe to have another talk
with General Scott and wrote on a card: “Will
Lieut. Genl. Scott please see Professor Lowe once
more about his balloon? A. Lincoln 25 July
1861.”1% On the following day Lowe made four
attemipts to sece General Scott, who for onic reason
or another, was not available. Angered by these
rebuffs, Lowe went back to the President. Lin-
coln then personally escorted him to Scott’s head-
quarters, and the General promised to take official
action on the establishment of a balloon corps.!*

The President’s intercession was effective, and
on 29 July, Lowe received a telegram from
Captain Whipple offering him employment with
lhc auu_y al $3\l pei' da_y IUL UVFLy uay lllb bauuuu
was used. Although the salary was tempting
this arrangement did not appeal to Lowe, who
wanted regular service with the army, hoping
that such an arrangement would lead to the for-
mation of an organized balloon corps. He refused

the offer and made a counterproposal that the
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government authorize him to build a balloon,
pay for the material, and pay him at the rate of
$10 per day for regular service and $5 a day
during construction of the balloon. Professor
Joseph Henry, Secretary of the Smithsonian Insti-
tution, supported Lowe, and on 2 August 1861
Lowe became a military aeronaut with official
status and was commissioned to build a balloon.!5

Lowe promptly left Washington for Philadel-
phia, where he constructed the Union, a new
25,000 cubic-foot balloon, made of India silk,
with linen rigging and cordage. He returned to
the Capital with the Union and made his first
ascension at Arlington on 29 August. He was
aloft for an hour or more; during the flight a
Confederate battery opened fire on the balloon but
failed to damage it.'¢ On 24 September, Lowe
established an American “first” when he directed
artillery fire from a balloon by telegraph. A sys-
tem of visual flag signals was used for communicat-
ing the observer’s findings to the gunners.*

Although Lowe’s artillery direction was suc-
cessful the main function of balloons continued to
be reconnaissance, and during the fall and winter
of 1861 he made numerous observations which
have since been proved by official Confederate
documents to have been very accurate. Even
though Lowe’s reports did not reveal informa-
tion of any particular note, the constant surveil-
lance of enemy lines was important, if for no
other reason than that it caused considerable con-
cern in the Confederate ranks. By moving his
balloons from place to place near Washington
without damage to them, Lowe also demon-
strated that a well-trained ground crew could avoid
such accidents as had happened earlier to the
balloons of Allen and Wise.!?

A number of general officers made ascensions
with Lowe, among them his staunchest sup-
porter, Brig. Gen. Fitz John Porter, who is credited
with at least 100 ascents. Probably the most
exciting of these occurred on 17 April 1862, when
the General went up alone to make observations.
The balloon’s mooring line broke and he was
carried over the Confederate lines where he had
an excellent, if uneasy, view of the enemy’s
positions. The balloon continued to rise, en-

*The following year, on 25 and 26 March, the same sys-
tem was used at Island No. 10 in the Mississippi near Cairo,
Illinois, where the fire of a Navy mortar division was success-
fully directed by John H. Steiner, one of Lowe’s assistants,
cooperating with Commodore Andrew H. Foote.

countered a current of air flowing in the opposite
direction, and the General was carried back to
his own lines, where he landed safely.

From the beginning, General Porter had been
convinced of the importance of military aeronau-
tics and had done everything in his power to
further Lowe’s advancement. On 15 September
1861 he had asked the aeronaut to submit a
statement of material necessary to make more
frequent ascensions and to conduct simultaneous
observations from different points along the lines.
Lowe advised that two additional balloons be
constructed and urged that a portable gas gen-
erator be manufactured.’® On 25 September
the Quartermaster General informed Lowe that
‘“upon recommendation of Major General Mc-
Clellan, the Secretary of War has directed that
four additional balloons be at once constructed
under your direction, together with such inflating
apparatus as may be necessary for them and the
one now in use. It is desirable that they be
completed with the least possible delay.”® Both
Wise and La Mountain had experimented unsuc-
cessfully with a field hydrogen generator designed
on the water decomposition principle. Lowe had
designed a mobile generator which, using the
sulphuric acid and iron process, was capable of
producing enough hydrogen to fill a balloon
within a few hours. A machine built to Lowe’s
specifications by the Washington Navy Yard at a
cost of about $500 became the first successful
portable generator ever used by an American
army in the field*.20 The letter from the Quar-
termaster General, which had given Lowe more
than he had asked, was to become the initial step
in the creation of the first balloon corps in Ameri-
can history, the end toward which Lowe had been
working.

By the first of November Lowe had completed
one balloon and shipped it to Washington along
with the newly overhauled Union. About a week
later the remaining three were finished. Some
three weeks after this, Lowe requested permission
to build two more balloons of smaller size, stating
that the interests of this new branch of the
Army (the balloon corps) required additional
equipment immediately. McClellan approved the
request and the two smaller balloons were com-
pleted shortly after the first of January 1862,

17;"1I‘he French apparently had used a portable generator in



6 — THE UNITED STATES ARMY AIR ARM

Balloons and Airships in the United States Army, 1861-1913

bringing the number of Lowe’s balloons to seven.
The Union and the Intrepid—the Union Army’s
two largest balloons—each cost approximately
$1,500. Next in size were the Constitution and
the United States, each of which was built for
about $1,200, as was the smaller Washington.
The two latest additions, the Eagle and the Ex-
celsior, were the smallest of all, costing $1,000
apiece. Thus the initial outlay for balloons in
the corps totaled about $8,600.%!

Manufacturing problems now gave way to those
of manipulation. It has been found that ascen-
sions from the Potomac River and its tributaries
had many advantages over ascensions from the
land. With the new equipment it was possible to
expand the scope of aerial operations by establish-
ing widely separated observation stations along
the river. In order to supply these stations, the
USS George Washington Parke Custis, an eight-
year old navy coal barge, was turned over to the
balloon corps in November 1861 and became the
first “aircraft carrier” in history.* The boat had
no engines and was towed by a tug, except when
it was used in shallow waters where large oars
or heavy poles were used to propel it. Under the
direction of Lowe, the ship became a “flattop”
that could be maneuvered into positions of ad-
vantage for observation; furthermore, its large
hold was capable of carrying materiel and equip-
ment to the various balloon stations.22

Lowe also had to recruit aeronauts for his new
balloons. Professional jealousies and antagonisms
eliminated the services of his two best known
contemporaries, Wise and La Mountain. Never-
theless, Lowe was able to hire nine aeronauts,
some of whom rendered valuable service; others
were less satisfactory. William Paullin was the
first to receive an appointment—in October 1861
—but, because he started a business on the side
in order to supplement his army pay, he was
dismissed by Lowe on 31 January 1862 for neglect
of duty. Lowe also employed John R. Dickinson
in October of 1861, but there is only one other
mention of him in the records. Ebenezer Seaver
was added to the roll in November 1861 but
was dismissed from the service when he refused
to work until he was paid. John Starkweather
joined the corps in November and served with the

*As noted earlier, La Mountain had made ascensions from
the ship Fanny prior to this, but the Fanny was merely a trans-

port with a balloon moored to it, while Lowe’s vessel was a
specially converted balloon boat.

Southern Department under General Thomas W.
Sherman. He was ignored and not allowed to
operate his balloon until General Benham suc-
ceeded General Sherman. One of the more color-
ful characters among the aeronauts was John H.
Steiner, a German enrolled in December 1861.
He resigned a year later because of the continual
delays in receiving his pay and the enforced in-
activity and ill treatment he was accorded while
serving under General John Pope at Cairo, Illinois.
Ebenezer Locke Mason, Jr., served from Decem-
ber 1861 until the spring of 1862 when he was
dismissed by Lowe for refusing to perform his
duties until he was paid. Jacob C. Freno, Lowe’s
poorest choice,* joined the service in January 1862.
James Allen, whose early attempts at inde-
pendent service with the 1st Rhode Island Regi-
ment had proved ineffective, enrolled in the corps
in March of 1862 in response to an invitation
from Lowe. In the same year his brother Ezra
Allen also entered the service of the corps, and
both served until the close of its operations in 1863.
Although there was a total of nine aeronauts,
the greatest number employed in the field at any
one time seems to have been seven. From the
Fredericksburg Campaign (December 1862) until
near the end of the Chancellorsville Campaign
(May 1863) Lowe and the two Allens were the
only aeronauts left in the balloon corps, and Lowe
left the corps in May 1863.23

None of the aeronauts or their assistants, of
whom there were several, ever received military
status. Lowe was paid $10 per day, or slightly
more than the pay of a full colonel. Starkweather,
Steiner, and Seaver each received $5.75 per day,
James Allen was paid $4.75, and the others
$3.75 each. In addition to the civilian aeronauts
and their assistants, enlisted men from various
regiments served in numerous capacities—some
of them remained permanently with the balloon

*Freno, who had been allowed to resign from the army in
disgrace for cowardice, convinced Lowe he had resigned vol-
untarily to join the balloon corps. Since the man had been a
former employee of Lowe's, he was hired in good faith.
Freno's work was good for several months, but afterward he
became a problem and was finally dismissed for being re-
peatedly absent without leave, expressing disloyal sentiments,
opening a faro bank for gambling, and demoralizing his sub-
ordinates. Following his dismissal Freno obtained entrance
to the building where the balloon Constitution was stored and
deliberately damaged it by ripping a piece from the envelope.
He also wrote a malicious letter directed against Lowe to the
Provost Marshal of the District of Washington. Freno’s
charges were refuted by Lowe to the satisfaction of his su-
periors.
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Inflation of the balloon Intrepid during Battle of Fair Oaks
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First “aircraft carrier,” the George Washington Parke Custis
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corps and trained the constantly changing ground
crews.24
Throughout the period of his service Lowe op-
erated under all sorts of other difficulties, the chief
of which were lack of supplies and transportation,
Because of army red tape he was forced on nu-
merous occasions to pay for supplies and services
from his own pocket. Many of these bills were
not honored by the government, so that in the
end Lowe had spent about $500 of his own
money. The Quartermaster Corps from time to
time would take the wagons and teams that had
been issued to the balloon corps, leaving it
stranded. This happened before the Battle of
Antietam, so that it was impossible for the corps
to accompany the army in time to be of service.
Food and tents frequently were not available.
There was always trouble over pay; even the
teamsters were not paid for one period of four
months during which Lowe was ill. One enlisted
man who had been ordered to permanent duty
with the balloon corps and who was faithfully
carrying out his orders was reported as a deserter,
another was erroneously reported missing, and
all had difficulty with their pay and rations. If
Lowe had been an officer, many of these difficulties
would never have arisen.2®
Apparently the air service was never given an
official designation during the Civil War, nor Lowe
an official title, although he did appropriate various
titles to himself. In his first communication to
the army, on 29 July 1861, he signed himself
“Aeronaut.”” In March 1862, after his balloons
had been delivered to the government and all his
aeronauts hired, he signed his reports “Chief Aero-
naut.” By the end of the year, in his official
correspondence he was calling himself “Chief of
Aeronautics, Army of the Potomac.” But in his
final report to the Secretary of War, Lowe re-
verted to his original signature of “Aeronaut.”26
By the late spring of 1863 General Daniel
Butterfield, who was in charge of the operations
of the aeronauts, had decided that the balloons
had been of no value. On the other hand, General
John Sedgwick, a corps commander in the Chan-
cellorsville campaign, wrote Lowe that his observa-
tions had furnished full and frequent reports of
enemy movements, valuable information that
could not have been obtained in any other way.
He stated that the importance of careful balloon
“~~nnaissance and accurate reports obtained

thereby could not be overestimated. The Confed-

erates also had a great deal of respect for the
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Union Army balloons. General E. P. Alexander
wrote: “Even if the observer [Professor Lowe]
never saw anything, his balloons would have
been worth all they cost, trying to keep our move-
ments out of sight.”?" It is evident that Lowe’s
observations made a definite contribution to the
Army of the United States in the Civil War, as did
those of his rival, La Mountain. Yet despite
these contributions, balloons were never popularly
accepted by the military.* Only a few of the
generals, such as McClellan and Porter, were con-
vinced of the value of balloon operations. But
when these officers were relieved of their commands
and replaced by others who were not balloon-
minded, the corps was doomed, and in June 1863
it was disbanded, having made its last ascensions
during the Chancellorsville Campaign a month
earlier.

During its existence the balloon corps (or de-
partment) was under the jurisdiction of three dif-
ferent branches of the service. The Topographic
Engineers of the Army—which in 1861 had be-
gun to study balloons—had exercised administra-
tive jurisdiction over the military aeronauts be-
ginning with the first Allen ascent on 19 June
1861;t the Quartermaster had furnished supplies.
The Topographic Engineers also had exercised
tactical control, although various commanders or-
dered individual operations from time to time.
On 31 March 1862 the balloon corps was put
under administrative control of the Quartermaster
and became subject to the direction of Lt. Col.
Rufus Ingalls, Chief Quartermaster of the Army of
the Potomac. It remained under his jurisdiction
until 25 May 1862, when Brig. Gen. Andrew A.
Humphreys, Chief Topographic Engineer on Gen-
eral McClellan’s staff, assumed tactical control.28
After the Peninsular Campaign, Humphreys was
transferred, and the balloon corps was returned to
Ingalls for administration and supply. On 7
April 1863 the balloon department was trans-
ferred to the Corps of Engineers and put under
the direction of Capt. Cyrus B. Comstock, Chief
Engineer of the Army of the Potomac. One of

*For example, Generals Sherman and Pope, in the West,

never permitted their balloonists, Starkweather and Steiner,
to operate.

tFor one day during this period, the Signal Corps exercised
control over the balloon. On 21 July 1861, the Wise balloon
was operated under the orders of Maj. A. J. Myer of the Sig-
nal Corps. See above, p. 2.
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Comstock’s first acts was to inform Lowe on 12
April that his earlier agreement with the Army
was abrogated and that his pay henceforth would
be only S$6 a day instead of $10. Lowe protested
and then resigned but offered to stay in the
service until the end of the battles then in prog-
ress; he remained until 7 May although his pay
had stopped one month earlier. Shortly before
disbandment of the ballosn corps in June 1863,
command fell to Brig. Gen. Gouverneur K. War-
ren. One final change was attempted toward the
end of June when Col. Albert J. Myer, Signal
Corps, was ordered by General Joseph Hooker to
take over the balloon department, but the Colonel
insisted that he had neither the men nor the
appropriation to take care of it, whereupon the
balloon train was ordered back to Washington,
and the corps was disbanded 23 months before the
end of the war.?® For the next 30 years there
was no military aeronautics in the United States
Army.

There are various reports, most of them un-
confirmed, of the use of balloons by the Confeder-
ate Army. The first use of a Confederate balloon
may have been about the 23d and 24th of July
1861, at which time several correspondents re-
ported that the Confederates had raised an obser-
vation balloon near Fairfax, Virginia. Whether this
was a Confederate balloon or one of Lowe’s has
never been determined, but it was very probably
Lowe’s, which on 24 July, while making observa-
tions between Manassas and Fairfax, was fired on
by Union troops and reported as a Confederate bal-
loon. Three Richmond papers noted that several
aeronauts had offered their services to the Sauthern
government as early as May 1861.3° General
Beauregard was said to have obtained from pri-
vate sources a balloon which was reported hover-
ing over Munson’s Hill in Virginia on 4 September
1861, but which, because of defective construc-
tion, never operated successfully.*' Early in
November 1861 a Confederate balloon was re-
ported over Leesburg.32

Shortly before the withdrawal of the Confed-
erates from Yorktown early in May 1862, a
balloon appeared behind their lines. According
to the Confederate aeronaut, Capt. E. P. Bryan, it
was made of varnished cotton and was inflated
with hot air produced by a fire of pine knots and
turpentine. Bryan recounted both day and night
operations, his observations in daytime being re-

ported by flag signals. His balloon’s cable was
secured to a tree, then coiled on the ground, and
after passing around a windlass, was attached to
a number of ropes coming down from the balloon.
On one occasion when he was subjected to par-
ticularly heavy artillery fire and wished to expedite
his descent. the cable was hitched to a team of
artillery horses which were put into a gallop and
soon had the balloon on the ground.33

Lowe reported that a Confederate balloon op-
erated during the Peninsular Campaign. His
account agrees with that of General Longstreet,
who wrote: 3+

The Federals had been using balloons in examining our
positions, and we watched with envious eyes their beau-
tiful observations as they floated high up in the air, well
out of range of our guns. While we were longing for the
balloons that poverty denied us, a genius arose for the
occasion and suggested that we send out and gather silk
dresses in the Confederacy and make a balloon. It was
done, and soon we had a great patchwork ship of many
and varied hues which was ready for use in the Seven
Days’ Campaign.

We had no gas except in Richmond, and it was the
custom to inflate the balloon there, tie it securely to an
engine, and run it down the York River Railroad to any
point at which we desired to send it up. One day it was on
a steamer down the James when the tide went out and
left the vessel and balloon high and dry on a sand bar.
The Federals gathered it in, and with it the last silk dress
in the Confederacy. This capture was the meanest trick
of the war and one 1 have never yet forgiven.

Lowe stated that this episode ended the attempt
of the Confederacy to compete with the Union
Army in balloon operations.3°

The interest in air machines for military use
during the Civil War was not limited to balloons.
There were attempts by both sides to design
what is now known as a helicopter. The idea for
a helicopter seems first to have been proposed in
November 1861, to General Ormsby M. Mitchell
of the Union Army’s Tenth Corps at Port Royal,
but the originator of that idea cannot be deter-
mined. The unknown inventor had developed a
tin model that was wound up with a string; when
the string was pulled the toy spun like a top, then
rose vertically 2 hundred feet or more, according
to the force exerted upon it, and would Ilift a
bullet or two if the string was pulled with sufficient
force. Nothing was done with the idea until June
1864, three years later, when the Union Army no
longer had a balloon corps. Then the Tenth Corps,
which had moved to Virginia and was attacking
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Petersburg, found itself in need of information

about the Confederate forces. The tin toy was

brought out, experiments were conducted, and a
4-inch fan was spun up to an elevation of over
a hundred feet. After seeing what the toy could
do, Maj. Gen. B. F. Butler, who was commanding
the Army of the James (which included the Tenth
Corps), expressed the belief that a machine could
be made that would navigate the air. He ordered
Edward W. Serrell, an engineer, to report officially
upon the matter.

Serrell used the little toy as a model, adding
gliding planes to it. Extant drawings of the ap-
paratus show four fans for lift—two above the
engine, two below—and two fans to propel and
steer—one in front and one behind. The rear
fan was on a shaft which could be moved in a
horizontal segment to change the direction of push,
thus making the fan not only a propeller but
also a rudder. Across the machine there was a
horizontal shaft, at either side of which were glid-
ing planes and automatic balancing balls which
were to slide in and out to maintain the equilib-
rium. The length of the machine was 52 feet
and from wingtip to wingtip it measured a little
more. The body, shaped like a thick cigar, was
to contain fuel, water, and a high-pressure boiler
and engine. A weight that could be raised or
lowered was to be suspended from the middle of
the body; it was designed to act both as do the
legs of a bird in flight and as a balance comparable
to the tail on a kite. The weight was also to
extend or draw in the balancing balls after the
manner of the balancing pole used by a tightrope

walker.36
N 3 A
General Butler was so impressed with the draw-

ings and the explanation that he ordered the ma-
chine to be built at once under the supervision of
Serrell. No appropriation and no tools were avail-
able, but a group of wealthy and patriotic oil men
agreed to pay the bills. A sheetiron screw 32
feet in diameter was built; it could lift some 500
pounds, which was more than its own weight.
Maj. Gen. Quiney A. Gillmore, engineer officer,

13 : ”»
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engine proved to be the stumbling block. Finally,
the firm of Bennett and Risley of New York
undertook to build a high-pressure steam engine,
but it had not been produced when Lee sur-
rendered at Appomattox.3?

The Confederacy also worked on a helicopter,

which was to be used as a bomber rather than for
The blockade of Southern ports hv

observation
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the Union Navy prevented the South from receiv-
ing much needed supplies from abroad. Attacks
on Northern ships by the ironclad C.S.S. Merrimac
in 1862 and the submarine Hundley in 1864
might have broken the blockade, for both were
locally successful; but the Merrimac failed to
WIllP UIC IVl()nllUf dIlU IldU io UC bbuluCU 'v'v'uEu
Norfolk fell, and the Hundley was destroyed
during its initial attack and went down with its
victim. At some time during this period, William
C. Powers of Mobile, Alabama, conceived the
idea that an aircraft capable of dropping bombs
might break the blockade, and he constructed a
model bomber which he intended to equip with
a steam engine The engine was to rotate a shaft
and gears and drive two pairs of rotors or air-
screws, one pair to raise the craft vertically, the
other pair to drive it horizontally. A rudder
was provided for steering and a rolling weight for
balancing the craft fore and aft. After completing
his design, Powers considered building a full-size
machine, but the South’s limited facilities for
manufacturing stopped him. Fearing that the
North might get its hands on his invention and
kﬂO'w"lﬂg that its much targer industrial resources
would enable it to reproduce the machine in far
greater quantities than could the South, he de-
cided to keep his design a secret, for he believed
that if it were used against the South it would
destroy the Confederacy. Although his design did
contain several features of the modern helicopter,
Powers’ machine would not have been successful
because of the inefficient design of its airscrews

Na avidanca of anv

and it Limitad nowar 38 No evidence of any
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other heavier-than-air craft designs or models in
the Civil War period for either army has been
found.

RICAN WAR BALLOON

THE SPANISH-AME
In the period from 1863 to 1890 there were
no military balloon operations in the United

States, although by 1884 a number of other
conntrioe__FEn nd Franca (larmany Crnain
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Russia, Italy, and Japan—had established balloon
corps as a part of their armed forces. On 1 Octo-
ber 1890 Congress gave to the Signal Corps the
duty of collecting and transmitting information for
the army, a duty which the Chief Signal Officer,
Brig. Gen. Adolphus V. Greely, interpreted to in-
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Model of the Confederate helicopter

clude aerial navigation; in 1891 Greely asked for
appropriations to develop a balloon corps and in
1892 a balloon section was established in the
Signal Corps.*

In 1891, Lt. William A. Glassford had been
sent to Europe for a year to study the latest
*Although the establishment in 1907 of the Aeronautical
Division, Office of the Chief Signal Officer, marks the birth of

the present-day United States Air Force, the USAF is a direct
descendant of the balloon section of 1892,

balloon developments; while there, he had pur-
chased a small balloon from the French. This
bailoon, named the General Myer, was exhibited
at the Chicago World’s Fair in 1893. During the
ascensions, of which there were several hundred,
a telephone was used to communicate between the
balloon and the ground.* After the fair the bal-

*This was probably the first time a telephone was used for
such a purpose in the United States.
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loon was sent to the Signal Corps School at Fort
Riley, Kansas, and from there to Fort Logan,
Colorado; at Fort Logan Glassford (now a Cap-
tain) developed a balloon section as part of a
Signal Corps telegraph train; there, too, in 1897 a
balloon park was established. The General Myer
was destroyed in a windstorm during its inflation,*
and Glassford had Sgt. William Ivy (better
known as Ivy Baldwin, the stunt balloonist) build
a new one. This balloon, made of silk by Ivy
and his wife in 1896 at Fort Logan, was the only
one which the Army had at the opening of the
Spanish-American War.??

At the outbreak of the war the balloon was
shipped to New York under the direction of Lt.
Col. Joseph E. Maxfield of the Signal Corps. Max-
field left New York for Tampa, Florida, with the
balloon on 31 May 1898; upon arriving he was
informed that one balloon train was to go imme-
diately to Santiago, Cuba. At that time he did not
have even one officer or enlisted man under his
command, and none of his equipment, which was
scattered all over the railway yard, had been
unloaded. Although three officers and 24 enlisted
men were assigned to his command and the equip-
ment was unloaded, the balloon train sailed for
Santiago only partially equipped and entirely
unarmed.*®

The troops arrived at Santiago on 22 June but
the balloon corps was not allowed to disembark
until the 28th. Even then, they went ashore with-
out their generator, acid, and iron filings, so that
it was necessary to use tubes of hydrogen to fill
the balloon, a procedure which permitted only
one inflation. Because of the rugged terrain the
unit did not reach headquarters until 29 June;
bogholes had made necessary repeated unload-
ings and reloadings of the seven wagons in
which the equipment was carried. When the bal-
loon was unpacked, it was found that the extreme
heat had softened the varnish so that the two sides
of the envelope were stuck together and portions
of it had disintegrated. After the tears were
sewed and covered with adhesive plaster, it was
possible to make ascensions, although under ordi-
nary circumstances the balloon would have been

*Ivy Baldwin, in a letter to E. L. Jones dated 20 April 1950,
says that the gas used in the General Myer had not been
washed and dried properly before using it in the balloon and
the hot gas had rotted the goldbeater skin when the balloon
arrived at Fort Logan. He so informed Captain Glassford who
?rﬁe{eg him to fill the balloon with cold air; when it was half
ull, it burst.

considered unsafe. An added difficulty was the
inexperienced crew; the detachment, with the sin-
gle exception of Sergeant Ivy, had never seen
an ascension, much less handled a balloon.*!

Despite these problems, three ascensions were
made on 30 June: the first was made by Sergeant
Ivy and Lieutenant Colonel Maxfield; the next by
Maxfield and Lt. Col. George M. Derby; and the
third by Lt. W. S. Volkmar and General Castillo,
the latter a member of the Cuban Army. Their
observations confirmed the presence of the Spanish
fleet in the harbor at Santiago. Enthusiastic re-
ports of the ascensions were transmitted by Derby
to General William R. Shafter, who was in com-
mand of the expedition.42

On the following day, during the Battle of San
Juan Hill, one ascension was made from a point
which Derby decided was too far from the battle
area to permit effective observation. Against Max-
field’s advice, he ordered the balloon forward to
within 650 yards of the Spanish infantry trenches
and a second ascension was made. The observers
discovered a new trail, the use of which relieved
congestion on the main road and made it possible
to deploy two advancing forces against the enemy
instead of one. Also at the suggestion of the
observers, artillery fire from El Pozo Hill was
directed against the San Juan Hill trenches. These
actions may have been the determining factor in
the capture of San Juan Hill. Although the results
seem to have justified the move forward, the
balloon was so badly riddled by continuous enemy
fire that it could not be repaired in the field.*3

The loss of the balloon ended aerial activities
in the Spanish-American War. A second company,
equipped with two new balloons, was organized
at Tampa, but the war ended before it could be
moved to Cuba.*4

BALLOONING IN THE UNITED STATES
ARMY, 1902-1913

In his annual reports between 1892 and 1898,
General Greely, citing European aeronautical
achievements and advances, urged appropriations
that would enable the War Department to make a
start in aeronautics. But the only action taken by
Congress was the inclusion in the Deficiency Act of
9 February 1900 of $18,500 for a balloon house
and administration and instruction buildings at
Fort Myer, Virginia.

In May 1902, a new balloon detachment, com-
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posed initially of 12 enlisted men and later of
22, was organized under Lt. A. T. Clifton at Fort
Myer, where all balloon equipment had been
assembled since 1900. This equipment consisted
of a German kite balloon, bought by Captain
Glassford in 1898 for use in the Spanish-American
War,* three French silk balloons, five small cotton
signal balloons, five baskets, three nets, cotton fill-
ing hose, steel tubes, sandbags, a gas compressor,
and a hydrogen generating tank.

Soon after it was organized the balloon detach-
ment was ordered to take part in Army-Navy ma-
neuvers which were planned for the Atlantic coast
during the summer of 1903. Because the equip-
ment, not in use for two years, had deteriorated
in storage, it was necessary to hire a civilian balloon
expert to repair it, and additional equipment
had to be supplied il the balloons were to take
part in the manecvers.4s In the fall of 1902,
Maj. Samuel Reber and a detachment from the
Signal Service Balloon Corps composed of Lieu-
tenant Clifton and Sergeant Bledsoe of Fort Myer
were stationed at Frankfort, New York, to super-
vise the construction of captive hydrogen gas bal-
loons by “Professor” Carl Myers, who later di-
rected the practical balloon work of the Signal
Corps during the maneuvers.4¢

During the next few years little ballooning was
done in the Army because neither officers nor men
were available and because it was impossible to
get compressed hydrogen. General Greely urged
the army to build a plant of its own for com-
pressing hydrogen,*” but it was not until 1906
that so much as an adequate supply of hydrogen
tubes was obtained,t although several balloons had
been purchased in the meantime.*8 In August
1906 theoretical and practical instructions, which
had been inaugurated at Fort Myer in September
1902, were required at the three service schools
at Fort Leavenworth, but actual instruction was
limited to theory because of lack of suitable
equipment.?

In the meantime the advent of sport balloon-
ing in Europe had inspired the organization of
the Aero Club of America in 1905, and this
group, which in years to come would play a major
role in American aviation, helped to further aero-
nautics in the United States, especially in the

*Sergeant Ivy stated that the German balloon was never used

while he was in the service. He left the army in 1900.
1The Signal Corps had some hydrogen tubes in 1898,

Army. Too, several young Army officers, among
them Capt. Charles deForest Chandler and Lt.
Frank P. Lahm,* had become interested in aero-
nautics while in Europe. While on leave of ab-
sence in 1905, Chandler went to London and
studied the British balloon facilities at Farnsbor-
ough. Three years later the information obtained
on this trip was to prove most useful when new
equipment was ordered for the Signal Corps bal-
loon station at Fort Omaha where Chandler was
commanding officer. In 1906, Lahm, on leave in
France, competed in the first international balloon
race. He and Maj. Henry B. Hersey, of “Rough
Rider” fame, piloted the balloon United States
from Paris to Flying Dales, England, to win the
Gordon Bennett trophy. In October of the same
year, Captain Chandler and Major Reber officially
represented the War Department in a free balloon
ascent in Massachusetts, which was sponsored by
the Aero Club of America.?®

Only eight balloons had been acquired by the
Signal Corps during the period from the end of the
Civil War to 1907 but two more were obtained
in that year. In the spring the Signal Corps or-
dered from Louis Godard of Paris, its balloon
No. 9, a rubberized-silk hydrogen balloon of
10,500 cubic-foot capacity with a two-place cupola
to be used by officers in obtaining their Federation
Acronautique Internationalet (FAI) balloon pilot
certificates. Signal Corps No. 10, a 76,000 cubic-
foot cotton balloon, was acquired in 1907 from A.
Leo Stevens. In this balloon in June, Stevens,
James C. McCoy, a pioneer member of the Aero
Club, and Captain Chandler, as government ob-
server, made the first army balloon ascent of the
year from Washington, D.C. The trip, which cov-
ered a distance of 104 miles, ended in Harrisburg,
Pennsylvania, after the trio had been in the air for
four and one-half hours.’! In the same balloon
on 17 October, Chandler and McCoy won the
Lahm Cup by bettering the record which Lieuten-
ant Lahm had established in the Gordon Bennett
international contest of 1906,52

On 2 July 1907, Corporal Edward Ward and
Private Joseph E. Barrett, both of the Signal Corps,

*Lieutenant Lahm’s interest in balloons had been furthered
by his father, Frank S. Lahm, who was a member of the French
Aero Club, an older organization than the American club.
gﬁrgnam Lahm had made several balloon ascensions with his

TTl';e Aero Club of America was a member of this interna-

tional organization which set up standards for balloon, dirigi-
ble, and airplane pilots,



Balloons and Airships in the United States Army, 1861-1913

THE UNITED STATES ARMY AIR ARM — 15

were detailed from Fort Wood on Bedloe Island,
New York, for instruction in balloon manufac-
ture at Leo Stevens’ plant in New York City.5?
The two men formed the nucleus of the Aero-
nautical Division, which was set up in the Office
of the Chief Signal Officer on 1 August 1907 with
Captain Chandler in command.* (Private Barrett,
evidently not fond of ballooning, deserted soon
thereafter.”*) The new division, forerunner of
the present day air force, had charge of “all mat-
ters pertaining to military ballooning, air ma-
chines, and kindred subjects.”

In the fall a detachment of enlisted men was
ordered to the Jamestown Exposition, where they
assisted J. C. “Bud” Mars with his passenger-
carrying captive balloon and Israel Ludlow with
the construction of a man-carrying kite. Eight
other enlisted men were added to the detach-
mentt before it returned to Washington for train-
ing in aeronautics under Chandler and ground
handling of balloons under Stevens.5?

In 1908 the Signal Corps opened a balloon plant
at Fort Omaha, Nebraska. On 13 May, Captain
Chandler became commanding officer of the new
plant; Lieutenant Lahm was assigned as chief of
the Aeronautical Division in Washington during
Chandler’s absence.®® All of the balloon and
hydrogen equipment, including 368 steel cylinders
for compressed hydrogen, which previously had
been assembled at the Signal Corps post, Fort
Myer, had been shipped to Fort Omaha. Orders
were placed for the installation of electrolytic
cells and electrical machinery for making hydro-
gen,”” and the first gas was produced there on 9
September 1908.58

In addition to its other activities in 1907 and
1908 the Signal Corps renewed its experiments in
balloon photography, which had been started in
1893. In 1908 experiments were also conducted
with radio receivers in balloons, and messages
were received at altitudes varying between 300
and 3,000 feet from ground stations at the Wash-
ington Navy Yard and Annapolis.*?

For several years before and after the Spanish-
American War the Signal Corps had urged the pur-

*See App. 1.

TPfc. Vernon L. Burge of this detachment remained in aero-
nautics, became the first enlisted airplane pilot, and retired in
1941 as a Lieutenant Colonel. The others were: Pvts. John
H. Cratty, Eldred O. Eldred, Harry T. Settle, Stewart K.
Rosenberger, and Pfcs. Benjamin Schmidt, Cecil R. Coile and

Wic{ligm E. McConnell; later in 1907 Pvt. Charles De Kim was
added.

chase of an airship,* citing in its arguments the
increasing number of dirigibles in use in the
military services of Germany, France, England,
Italy, and Russia. It was believed in Europe
that the mission of the airship was not only
reconnaissance but also speedy transport of
“high-rank” officers and couriers; in some quarters
far-sighted men believed that the dirigible could
even be used for strategic bombing. Despite
the European sentiment and the fact that the
American officers who had qualified as balloon
pilots were anxious to go on with their training
in a balloon that had an engine and steering
controls, no funds were made available to the
Signal Corps to purchase a dirigible.

If the Signal Corps had no dirigible, at least
there was no lack of small airships constructed by
private individuals for exhibition purposes at fairs.
One of these people, Thomas S. Baldwin, who
made his living performing such spectacular
stunts as parachute jumps from balloons, had
constructed a small dirigible in 1904, Later he
built a somewhat larger airship propelled by a 2-
cylinder Curtiss motorcycle engine. But this engine
was not entirely satisfactory, and Baldwin secured
from Glenn H. Curtiss a 2-cylinder lightweight
engine especially designed for use in a dirigible.
Brig. Gen. James Allen,t Chief Signal Officer, at-
tended the St. Louis air meet where Baldwin flew
his dirigible in October 1907 and was so impressed
that he discussed with Baldwin the practicability
of building a nonrigid airship for the Signal Corps.8°

Since no funds had been allotted for this pur-
pose, the immediate problem was to get the
money to pay for such a craft. The agency respon-
sible for investigating new military devices was
the Board of Ordnance and Fortification of the
War Department, whose annual appropriation
usually allowed it to purchase samples of new
weapons. General Allen applied to the board for
an allotment of $25,000, “or so much thereof
as may be necessary” to purchase an experi-
mental nonrigid dirigible balloon, and his re-
quest was approved on 7 November 1907.61

Baldwin discussed plans for the army dirigible

*The airship or dirigible is a steerable lighter-than-air craft
powered with an engine. There are two main classes of dirigi-
bles: rigid, in which the form of the envelope is maintained
by a rigid structure contained within it; and nonrigid, in which
the form of the envelope is maintained by the pressure of the
gas inside it. Although a few balloons in the early 1900’s were
steerable after a fashion, none of them had engines.

tNot to be confused with the Civil War aeronaut, James
Allen. See above, pp. 1 fl.
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with officers of :he Signal Corps and it was decided
that rubber:zed silx would be the most serviceable
material for the envelope. This fabric was used
in Europe bu: was not being made in America.
The Hodgman Rubber Company, however, was
able to produce a satisfactory fabric of two-ply
rubberized silk. Specifications giving the minimum
flight requirements desired and providing that the
government would furnish the material for the
envelope then were prepared and published. The
bids in response to this advertisement were
opened on 15 January 1908, but complaints from
nearly all the bidders against the proposed rub-
berized silk, a material new to them, caused all
the proposals to be rejected. A new advertise-
ment with revised specifications (Signal Corps No.
483)* was issued on 21 January. It provided that
the manufacturer would supply the envelope fab-
ric, but that it was not to be of varnished material,
and specified that the airship must be capable of
a speed of 20 miles an hour and be delivered
within 150 days. The proposals received in re-
sponse were opened on 15 February 1908,
and on 24 February General Allen awarded
the contract to Baldwin whose bid of $6,750 was
the lowest.

The dirigible, delivered at Fort Meyer on 20
July, weighed 253 pounds and had a capacity of
about 20,000 cubic feet of gas. The envelope was
made of two layers of Japanese silk with a layer
of rubber between them. The air ballonet, inside
of the main envelope, had a capacity of 2,800
cubic feet; its function was to maintain the pressure
in the envelope. The car in which the two pilots
rode was 66 feet in length by 244 feet in width
and in height; it was composed of four longitu-
dinal spars of Oregon spruce separated by small
struts and held together by brace wires. The
dirigible was equipped with a new type light-
weight Curtiss engine designed especially for it.
The water-cooled engine with four cylinders ar-
ranged in a vertical line, generated somewhere
between 20 and 30 horsepower.®> Mounted
about one-third the length of the car from the
front, it drove a tubular steel shaft, 22 feet in
length, on the front end of which was a single
wooden propeller designed by Lt. Thomas E.
Selfridge.

At the rear of the car was a fixed stabilizing

*For a brief of Specification No. 483, see App. 3.

surface, back of which was located the vertical
rudder for directional steering. Sitting in a can-
vas seat about two-thirds of the distance from
the front of the car, the rear pilot operated the
rudder; the forward pilot, seated immediately
behind the engine, operated the altitude control
with a fore-and-aft rod which, by changing its
angle, controlled hinged superimposed planes rest-
ing on the car. The car was attached just below
the bottom of the envelope by short suspension
ropes, and a rope net of square mesh over the
entire envelope supported the car.®3

In its official speed test on 14 August 1908,
the airship averaged only 19.61 miles an, hour,
so that, in accordance with the specifications,
which required a speed of 20 miles per hour, 15
percent was deducted from the original price
of $6,750. More than fulfilling his contract re-
quirements which called'for the training of only
two officers, “Captain” Baldwin taught Lieutenants
Lahm, B. D. Foulois, and Selfridge to pilot the
craft. The airship officially became Signal Corps
Dirigible No. 1 when it was formally accepted
on 28 August 1908 by a board composed of Maj.
George O. Squier, Maj. Charles McK. Saltzman,
Capt. Charles S. Wallace and Lieutenants Lahm,
Foulois, and Selfridge, all of whom were on duty
in the office of the Chief Signal Officer. *%¢

The dirigible was sent to Fort Omaha for use
in instruction of servicemen. On 26 May 1909,
Lahm and Foulois made their first ascent and
became the airship’s first army pilots.®> Their
first flight lasted only nine minutes because of a
break in the gasoline supply pipe, but on 31
May they made a more successful test flight.
Lahm was issued FAI Dirigible Balloon Pilot Cer-
tificate No. 2 in 1908; Foulois, although eligible
for certificate No. 1, did not get a certificate.t
Three student officers, 2d Lieutenants John G.
Winter, Raymond S. Bamburger, and Oliver Dick-
inson, later qualified as airship pilots but made no
attempt to get FAI certificates,5® probably be-

#*During the period of the assembly and trial flights of Diri-
gible No. 1, the ground crews were increased by the addition
of a number of enlisted men. Those who remained in aviation
for any length of time, were Cpl. Thomas L. Chadwick, Pfcs.
Stephen J. Idzorek, Glen R. Madole, and Herbert Marcus; the
others were Pfcs. William H. Donney, O. H. Dennigher, Sam-
uel H. Elliott, George Jones, John A. Joyce, Ernest Cote, Paul
Heppel, Charles F. Moore, Albert Payton and Pvt. Hersley
T. Hyde.

+Foulois did not attach any significance to obtaining an
FAI pilot certificate for either dirigible or airplane. It was
not until later that the military became interested in obtaining

such certificates. For FAI dirigible pilot requirements, see
App. No. 4.
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cause they were relieved from duty with the
Aeronautics Division on 29 October 1909. The
airship, a miniature in comparison with those in
France, Germany, and Britain, continued to be
used for exhibition and instruction purposes for
four years.

Although several classes from the Fort Leaven-
worth Signal School visited the Fort Omaha Air
Station in 1909 and 1910 for practical instruction
in ballooning as a part of the aeronautics course,5’
it is not until May 1911 that an account of the
station’s activities is available. At that time two
instructors and twelve student officers were sent
to the station from the Army Signal School for
training in ballooning.%® Practical instruction
began when the large Signal Corps balloon No. 11
was used for a free ascension by Captain Chandler,
who was attending the signal school after having
been succeeded as chief of the Aeronautical Divi-
sion by Capt. A. S. Cowan.* His passengers were:
Capt. J. F. Janda, Lts. Ira F. Fravel, Leonard J.
Mygatt, and William N. Mitchel.f After 51 min-
utes in the air they landed near Woodbine, Iowa,
35 miles from Fort Omaha. A radio receiving
set was carried and operated by Fravel, who re-
ported that the signals were clear over the whole
distance. On the same day Signal Corps balloon
No. 12 was laid out and inflated by the students
under the direction of Chandler. On the following
day the balloon, attached to a gasoline engine
winch wagon, was used as a captive by Chan-
dler, who took up two passengers at a time in
spite of a high wind. The class also made a
thorough inspection of the hydrogen generating
plant.?® On 7 June 1911, Chandler was relieved
from duty at Fort Leavenworth and ordered back
to Washington.?

On 10 July 1911 the National Balloon Race
to select the American team for the Gordon Bennett

*Chandler and Lahm put this in 1910, but according to

other sources (cited in the footnote) it was 1911.
1Not to be confused with Billy Mitchell.

international contest was won by Lieutenant Lahm
and Lt. J. F. Hart, the latter of the Missouri
National Guard. They flew a distance of 480
miles in 22 hours and 26 minutes, However, in
October at Kansas City, Germany won the Gordon
Bennett competition for the second time. After the
contest Captain Chandler, Major Reber, and Maj.
Edgar Russel went to Fort Omaha where all made
balloon ascensions and Reber qualified as FAI
spherical balloon pilot No. 43.7*

By 1911 Dirigible No. 1 was in such bad
shape that brief flights were possible only by
selecting an engineer of exceptionally light weight;
it finally became necessary to fly without the
engineer. By 1912 the airship had so deteriorated
that its prospective usefulness was not considered
sufficient to warrant rebuilding it.”2 Furthermore,
the Army’s interest in aeronautics was now fo-
cused on the airplane. On 4 October 1913 Fort
Omaha was abandoned as an active post, and
all balloon school facilities were consolidated at
Fort Leavenworth, Kansas. The plant at Fort
Omaha was subsequently used by the Weather
Bureau until 1916, Interest in balloons and
dirigibles in the United States Army was not
aroused again until just before the country entered
World War 1.78

Meanwhile Europe had continued to use bal-
loons. Count von Zeppelin, the German dirigible
designer, who had become interested in balloons
while serving as an observer with the Union Army
during the Civil War, had developed the airship
that bears his name. Shortly after the outbreak
of World War I the Germans began to use Zeppe-
lins for bombing. All the belligerents found bal-
loons to be very useful for observation purposes.
After the United States realized that it might be
brought into the conflict, a balloon school was es-
tablished at Fort Omaha in December 1916. But
during the intervening years nothing was done by
the Army with lighter-than-air craft.™

»*



CHAPTER 11

Early American Planes and Their Inventors

HE NINETEENTH CENTURY inventors

who attempted to solve the riddle of me-
chanical flight may be divided into two groups:
those who first built and learned to control a
glider before trying to apply power, and those
who initially attempted to build a machine
equipped with an engine. Among the experi-
menters of the first group were Otto Lilienthal of
Germany, Jean Marie Le Bris and L. P. Mouillard
of France, Percy S. Pilcher of England, and Octave
Chanute and John Montgomery of the United
States. Although none of these men advanced be-
yond the glider stage in their experiments, their
efforts promoted interest in aeronautics all over
the world. The Wright brothers, who were mem-
bers of this group, were influenced and aided
materially by the findings of these early experi-
menters. In the second and larger group were
such inventors as Sir Hiram Maxim and John
Stringfellow of England, Alphonse Penaud and
Clement Ader of France, Lawrence Hargrave
of Australia, and Samuel P. Langley of the
United States.?

THE LANGLEY PLANE

Dr. Samuel Pierpont Langley was one of the
first Americans to attempt to build a flying ma-
chine equipped with a motor. Professor Langley
began experiments in aerodynamics while at Al-
legheny Observatory in 1885, working first with
small models driven by rubber bands. When he
became Secretary of the Smithsonian Institu-
tion in 1887, he received from William Thaw, a
Pittsburgh philanthropist, a gift of $5,000, most
of which he used to construct a whirling arm de-
vice for the measurement of air pressures against
moving surfaces. In 1891 he published his Ex-
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periments in Aerondynamics and in 1893 produced
The Internal Work of the Wind. In 1890 he had
started the construction of a steam-driven model
airplane. In 1892 he had built two models driven
by carbonic-acid gas and air, and the following
year had constructed two more steam models. In
all Langley built nine models. His efforts to
develop a launching device for these planes
lagged, and it was not until 1894 that he had a
satisfactory launching system. On 6 May 1896,
his Model No. 5 flew a half mile over the Potomac
River, and on 28 November of the same year
Model No. 6 flew three-quarters of a mile.

On 31 March 1898 a joint board of army and
navy officers was appointed to examine Langley’s
models. Their report, on 29 April, recommended
that Langley be given $50,000 with which to
continue his experiments. Shortly thereafter he
appeared before the Board of Ordnance and
Fortification to explain his invention, and on 9
November 1898, the board submitted a report
recommending an allotment of $25,000 to be used
by Langley for further investigation. The recom-
mendation was approved by the Secretary of War,
and President McKinley asked the inventor to
construct a test machine. The $25,000 was trans-
ferred to the Chief Signal Officer who was to make
the actual expenditures when so requested by
Langley. A second allotment of $25,000 was
made by the board a month later on 9 December.?

Langley designed and constructed in the shop
of the Smithsonian Institution a large aircraft
called “Aerodrome A.”* It was a tandem mono-
plane 62 feet long with a span of 48 feet, which,
in spite of its size, weighed only 830 pounds.

*The word “aerodrome’ was later used to refer to an airfield
rather than to an airplane.



Early American Planes and Their Inventors

THE UNITED STATES ARMY AIR ARM — 21

The wings were composed of four wood frame
panels, each 22 feet long and 12 feet wide,
ribbed and covered with linen, arranged in tandem
pairs on either side of a tubular metal framework.
Two pusher counter-rotating propellers were lo-
cated at either side of the fuselage and behind
the front wings. The blades, consisting of a tri-
angular framework of three tubes covered with
fabric, were 2 feet wide at their outer ends. A
vertical rudder placed below and to the rear of the
fuselage was controlled by cables connected to a
small handwheel mounted on the right side of
the frame. The wheel was to be operated by the
pilot, who sat in an egg-shaped nacelle, 6 feet
long and 2 feet wide, with sides 18 inches high.
At the rear of the nacelle, which occupied the space
between the lower engine section and the for-
ward quadrilateral frame, was the large carburetor
for the engine. Elevation was controlled by ma-
nipulation of the 15-foot tail, composed of four
vanes arranged in the form of a cross, each 4 feet
long and covered by fabric. Although the tail
operated automatically to maintain longitudinal
stability, it could be moved on a vertical axis by
a control wheel mounted on the fuselage frame
adjacent to the vertical rudder control wheel. Be-
cause the wings were set at a dihedral angle, the
plane had an inherent lateral balance which was
only under the control of the pilot to the extent
that he could influence it by the use of the vertical
rudder. The machine was to be launched by a
spring-operated catapult mounted on a houseboat.
Small hollow metal tanks were distributed about
the fuselage frame to float the machine which
could land only on water.?

After an unsuccessful attempt to find an
American manufacturer who could make an air-
plane engine, Langley hired Charles M. Manly, an
engineering student at Cornell University, to take
over what was then the only aeronautical en-
gineering job in the country. Manly left school
before graduation in order to take the position;
his diploma was granted in absentia after he had
reported to Langley on 1 June 1898. Manly
assisted in building the aerodrome and later de-
signed a S-cylinder fixed-radial, water-cooled en-
gine that developed 52.4 horsepower for 125
pounds of weight, one of the most efficient gasoline
engines produced up to World War I1.4

Manly served as the operator on the two trials
of the full-sized Langley machine. The first trial

took place on 7 October 1903 when the plane
was launched from a houseboat on the Potomac
River at Widewater, Virginia, 30 miles southeast
of Washington. The trial was a failure. The
engine performed well, but at the moment of
launching, the front guy post caught on the launch-
ing car, causing the front of the plane to be dragged
down so that it plunged into the water about 50
yards in front of the boat. On 8 December an-
other attempt was made to fly the plane, this
time at the junction of the Anacostia and Potomac
rivers. Again the launching was unsuccessful.
The rear wings and rudder were wrecked before
the machine was clear of the launching device,
and it fell into the water a few feet in front of the
boat.

After the second failure the Board of Ordnance
and Fortification refused to make further appro-
priations, especially since Congress was displeased
with the lack of results from the money already
spent. (In addition to the money allotted by ‘the
Board of Ordnance and Fortification, $20,000 from
a private source had also been expended on this
project.) Langley did no further work on his
plane, which was put in the Smithsonian Institu-
tion and labeled “the first heavier-than-air ma-
chine capable of flight.” Obviously, the statement
was open to question, for the plane as originally
built never flew. In 1914 Glenn Curtiss flew it,
but only after he had made a number of struc-
tural changes. The label on the Langley machine
was subsequently changed, the statement that it
was capable of flight being omitted, and finally the
Smithsonian publicly announced that the 1914
flights of the rebuilt Langley machine did not
prove it could have flown in 1903.5

THE WRIGHT BROTHERS’' PLANE

The Wright brothers, Orville and Wilbur, fol-
lowed the precepts of Chanute, Lilienthal, Pilcher,
and others by experimenting with kites and gliders
before building a powered plane. In 1899 they
began construction of a glider in their bicycle shop
at Dayton, Ohio. After determining from the
Weather Bureau that steady winds were likely
to prevail at Kitty Hawk, North Carolina, they took
time off from their business in September 1900
and began their glider operations in North Caro-
lina. For the next three years they divided their
time between Kitty Hawk and Dayton.

The Wrights went about their work scientif-



Langley hydroplane as reconstructed and flown by Glenn Curtiss at Hammondsport, N.Y .. in 1914
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ically, even designing (in 1901) a wind tunnel
equipped with balances for measuring the magni-
tude and direction of forces on airplane wings.*
They made useful measurements of lift and drag
and of the travel of the center of pressure, and
compiled tables of statistics which would aid in
designing an airplane capable of flight.6

In 1902 the brothers, by then highly proficient
in handling a glider, had built their third one.
Its construction was based on the results of their
own wind tunnel measurements, the accuracy of
which convinced them that they were ready to
build a machine equipped with an engine. The
first powered Wright plane was a biplane with a
wingspan of 40 feet, 4 inches, length of 21 feet,
and height of 8 feet; it weighed 605 pounds. The
wings were constructed of spars and ribs covered
on top and bottom with unbleached and un-
treated muslin cut on the bias. The outer wing
extremities could be warped for lateral balance.
Behind the wings were two propellers which ro-
tated in opposite directions. They were made of
two layers of spruce glued together, each layer
one and three-quarters inches thick. The ribs and
undercarriage were of second growth ash and the
spars and struts were of spruce. In front, mounted
on outriggers, was the elevator with 48 square
feet of fabric surfaces, movable for vertical steer-
ing. In the rear was a rudder with a fabric area
of 20 square feet. The whole was mounted on a
pair of skids which formed the landing gear. The
pilot, who lay prone on the lower wing, operated
the front elevator by rocking a small lever with
his left hand; he controlled the warping of the
wings and rudder, which were interconnected, by
moving his body from side to side so as to shift
the control cradle on which his hips lay. His posi-
tion on the lower wing slightly left of center bal-
anced the weight of the engine which was fastened
to the wing beams.?

It was impossible to get an engine from Ameri-
can manufacturers, so the Wrights, who had built
an engine to power their tool shop, in six weeks
constructed orte of their own. They were aided in
this project by Charles E. Taylor, a machinist in
their employ. Their joint efforts produced a 4-
cylinder engine with a 4-inch bore and stroke
developing nearly 12 horsepower.28

*This was necessary because they had discovered that exist-
ing tables were inaccurate.

The airframe* and engine were shipped to
Kitty Hawk in September 1903. There were
delays and difficulties with the equipment, but on
14 December everything was ready for a test
flight. The plane, facing into the wind, was
mounted on a dolly, which rode on the 60-foot
launching track laid out on level ground. On
the toss of a coin Wilbur Wright won the first
chance to pilot the plane. It rose from the track
but turned up at too great an angle, stalled, and
fell, breaking a skid and other small parts, but
leaving Wilbur unhurt. Repairs were quickly
made, and on 17 December, a cold and windy
day, another try was made, this time with Orville
Wright at the controls. After traveling 40 feet,
with Wilbur running alongside to steady the end
of one wing, the plane rose from the ground
and traveled 120 feet against a 22-27-mile-per-
hour wind; it had remained in the air for 12
seconds. Thus Orville Wright was the first man
to achieve flight in a power-driven heavier-than-
air machine. The brothers took turns piloting
the plane, and on the fourth and last flight of
the day Wilbur had the plane in the air for 59
seconds, covering a distance of 852 feet. A rough
landing broke the skids and braces of the front
elevator and while the brothers were standing
nearby discussing the flight, a sudden strong gust
of wind upset the plane, turning it over several
times and damaging it so extensively that imme-
diate repairs could not be made. The brothers sent
a telegram from Kitty Hawk to their father, Bishop
Milton Wright, telling him of their success and
asking him to inform the press. Flights were
discontinued at Kitty Hawk and the damaged ma-
chine was shipped back to Dayton.?

In 1916 the Wrights’ first airplane, the Kirty
Hawk, was restored, using as many of the
original parts as possible. Later it appeared in
several exhibitions. In 1928 Orville Wright (Wil-
bur had died in 1912), still offended at the Smith-
sonian’s labelling of the Langley plane, sent his
plane to the Science Museum, South Kensington,
London, England. Orville seems to have had his
vanity assuaged when the Smithsonian removed
the old label from the Langley Machine, for at a
dinner in Washington on 17 December 1943,
celebrating the 40th anniversary of the Wright’s
first flight, President Roosevelt, at Orville’s re-

*What is now called an air frame was referred to at that time
as an airplane.
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quest, announced that the Kitty Hawk would be
brought back from England and placed in the
Smithsonian. Because of the war the transfer
was delayed; meanwhile Orville Wright had died
on 30 January 1948. The transfer was arranged
by the executors of the Wright estate, and on 22
November 1948, the plane arrived in Washing-
ton. The return was officially celebrated on 17
December 1948, the 45th anniversary of the first
flight.1°

Early in 1904 the Wrights constructed another
plane and engine, and resumed their private fly-
ing experiments in Huffman’s pasture near Simms
Station, about eight miles from Dayton. During
these flights the Wrights continued to gain knowl-
edge about flying. They constructed a derrick
catapult for getting the plane off the ground faster
and made a number of changes in the machine
itself, and by the end of the year had made two
flights of five-minutes’ duration each. In May
1905 they began assembling another airplane, all
new with the exception of the engine and the
propeller-driving mechanism. On 5 October the
new plane made a flight of 24-14 miles in 38
minutes 3 seconds.

Up to this time little or no attempt had been
made by the Wrights to keep their operations
secret. In fact it would have been impossible to
do so since an interurban car line and two highways
passed the field they used for flying; certainly,
their flights were witnessed by some of their close
friends and by farmers living nearby. The
Wrights had even invited the newspapers to send
out reporters to watch them fly on 23 May 1904.
About 12 newspapermen came but atmospheric
conditions prevented flying. The newspapermen
were invited back the next day and given an
invitation to come anytime in the future that suited
them, and two or three did return on the 24th.
This time the plane rose five or six feet from the
ground and traveled about 60 feet before it came
down with only three cylinders working. The re-
porters (who, incidentally, never returned) evi-
dently were disappointed, because the articles
they wrote about the flight were unimpressive and
varied considerably in content. In October 1905
the flights were discontinued for almost three
years because the Wrights had not received their
patent and they thought it prudent to stop before
the details of the machine’s construction became
popular knowledge.!!

Late in 1904 the Wrights had been approached
by representatives from Great Britain and asked
to state the price of their airplane. The brothers,
preferring that the United States Government
have priority, on 18 January 1905 wrote to Con-
gressman R. M. Nevin of the Dayton district
informing him of their accomplishments and of-
fering their invention to the United States. Nevin
contacted the Board of Ordnance and Fortifica-
tions, which had the responsibility for investigating
new weapons of war. Maj. Gen. G. L. Gillespie,
president of the Board, replied to Nevin with a
form letter stating that the Board did not grant
financial assistance to inventors. Apparently the
Board members did not believe that the Wrights
had achieved mechanical flight; probably, too,
they remembered that the $50,000 given to Dr.
Langley had not produced a plane that would
fly. Friends of the Wrights convinced them that
they should try once more; on 9 October 1905, in
a letter to the Secretary of War they repeated
their offer and restated their plane’s accomplish-
ments. They received from Maj. Gen. J. B. Bates,
then president of the Board of Ordnance and
Fortification, a communication practically identical
to the earlier one which Congressman Nevin had
received. The Wrights replied that they did not
want financial assistance and asked what perform-
ance requirements the Board would require for a
flying machine. But the Board recorded in its
minutes of 24 October 1905 that it did not care
to formulate any requirements or take any ac-
tion until a machine was produced which would
fly and carry an operator.* For the next 18 months
no further communications were received from the
United States Government. In the meantime both
the British and French governments had sent rep-
resentatives to investigate the Wrights’ claims and
to negotiate with them.

The patent on the Wright plane (No. 821,393)
was issued by the United States Patent Office on
22 May 1906. In the spring of the same year the
Aero Club of America printed a bulletin on the
1904-1905 flights of the Wrights which listed a
number of witnesses, and the following year promi-
nent members of the Club brought the invention to
the attention of President Theodore Roosevelt.
The President ordered Secretary of War Taft to
investigate, and he in turn passed the President’s

*For a file of this correspondence, see App. 5
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instructions on to the Board of Ordnance and
Fortification. Correspondence with the Wrights
was reopened in May 1907 and continued through
the summer. The Wrights offered the Government
“a dirigible [sic] flying machine” and the instruc-
tion of an operator for $100,000. The proposal
did not include any particular period of time
during which the use of the invention would be-
long exclusively to the United States since recent
negotiations with the French precluded the offer
of such a right. They also reserved the right to
exploit their invention in any manner they thought
proper. The Board, which did not have $100,000
and could not get such a sum except from Con-
gress, referred the correspondence to the Chief
Signal Officer, Brig. Gen. James Allen, for his
views. After reviewing the letters, General Allen
reported that he did not think that the Wrights’
flying machine was suitable for military use and
recommended a helicopter-type plane.3

Orville and Wilbur Wright had spent the sum-
mer of 1907 in Europe, visiting France, England,
and Germany for the purpose of starting nego-
tiations to establish a European Wright company.!4
The project did not materialize until March of
1908, when they closed a contract with Lazare
Weiller, a wealthy Frenchman, to form a French
syndicate. When Wilbur returned from France,
shortly before Thanksgiving, 1907, he had a talk
with General Crozier and Major Fuller of the
Ordnance Department and General Allen of the
Signal Corps,'® and on 5 December, he appeared
before the Board of Ordnance and Fortification
and explained to its members the capabilities of the
Wright plane. He also stated that the original
price of $100,000 had included “the disposal of
certain secrets” but that he and Orville now were
prepared to produce for $25,000 a plane capable
of carrying two persons. The price would include
the instruction of one operator. If a number of
planes were purchased by the government, they
could be furnished for $10,000 apiece. The Board
was convinced of the reliability of Wilbur Wright’s
statements and asked General Allen to issue speci-
fications based on statements of the Wright
brothers and any other airplane designers. On 23
December 1907, General Allen issued Specifica-
tion No. 486* and asked for bids. After the Board
gave its approval, a copy of the specification was

*For a brief of Specification No. 486, see App. No. 6.

sent to the Wrights on 3 January 1908, together
with the notice that it might be modified so as to
permit any bidder to reserve as confidential any of
his machine’s features which he wished to keep
secret.!®

Signal Corps Specification No. 486 required that
the flying machine should have a speed of 40
miles per hour; that it be capable of carrying two
people, whose combined weight would equal about
350 pounds, in addition to sufficient fuel for a non-
stop flight of 125 miles; that it be controllable in
flight in any direction; that it be capable of an
endurance flight of one hour; and that it land at
its take-off point without damage so that the
flight could be resumed immediately. It was con-
sidered desirable that the machine be so designed
that it could be taken apart and packed in army-
wagons, with a reassembly time of about one
hour. The starting device had to be simple and
transportable. The plane had to be capable of
landing in a field without requiring a specially
prepared spot and without damage to its structure.
The bidder was to quote prices for the various
speeds from 36 to 40 miles per hour; any plane
with a speed less than 36 miles per hour was
to be rejected. There were to be three trials for
speed and the average of these would determine
the price paid for the machine.

In order to discourage irresponsible bidders,
Specification No. 486 required that each bid be
accompanied by a certified check for 10 percent of
the 40 miles-per-hour price. This did not mean
that in case of failure qn the part of the con-
tractor to fulfill the terms of the contract the bond
would be absolutely forfeited, but rather that the
bondsman would be liable only for the damage
done the government by such failure. In case a
machine was rejected, it would be totally rejected
and the certified check received from the bidder
would be held until an award was made, at which
time the bidders whose proposals had been re-
jected would have their checks returned while the
successful bidder would be required to furnish
bond in an amount equal to the price bid. Two
operators were to be furnished instruction by the
bidder at no extra cost to the government. Finally,
the plane was to be delivered at Fort Myer,
Virginia, within the time specified by the bidder.}”

Although the Wrights had conducted their early
experiments and flights without much regard to
secrecy, after October 1905 their concern over
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their patent rights had made them increasingly
reluctant to allow the public to view their activi-
ties. Representatives of foreign countries visited
them in absolute secrecy. Even so, news of a
flyable airplane was bound to leak out, but when
it did it was received with considerable skepticism.
For example, in November 1906, at the request
of the Paris Herald, the New York Herald sent a
reporter to Dayton to get information about the
Wrights® flights, The reporter wrote some excel-
lent articles for the New York Herald, which in-
cluded eyewitness accounts of the flights, but the
Paris Herald was not entirely convinced even
though it printed parts of these reports on 22 and
23 November 1906. In the issue of 28 November
the Paris paper carried an editorial which stated
that in Europe curiosity about the machine was
“clouded with skepticism owing to the fact that
information regarding the invention is so small
while the results which its inventors claim to have
achieved are so colossal.”

It was not surprising then that when the speci-
fications for the Signal Corps airplane were pub-
lished the general public was amazed that the
government should expect so much. The War
Department immediately became the subject of
editorial attacks by the newspapers. The New York
Globe said,

Nothing in any way approaching such a machine has even
been constructed (the Wright brothers’ claims still await
public confirmation), and the man who has achieved such
a success would have, or at least should have, no need of
competing in a contest where the successful bidder might
be given his trial because his offer was a few hundred or
a thousand dollars lower than that of someone else.

The American Magazine of Aeronautics in Janu-
ary 1908 criticized the army officials for prescribing
flight performances that could not possibly be
fulfilled and predicted that there would be no
bids entered.!®

In spite of such predictions, forty-one proposals
were received by the Equipment Board of the
Signal Office by the closing date of 1 February
1908, but only three of the bidders complied with
the specifications: the Wrights, who offered to
produce a plane for $25,000 within 200 days;
Mr. A. M. Herring of New York City, who bid
$20,000 and asked for 180 days; and Mr. J. F.
Scott of Chicago, who bid $1,000 and asked for
185 days. The three bids were turned over to the
Board of Ordnance and Fortifications. It can be

assumed that the Board would have preferred to
accept the Wrights’ proposal because of the evi-
dence of their successful flights and because the
specifications had been written around their plane,
the only one known to be capable of flight at the
time; but unfortunately their bid was the highest
of the three. Herring had assisted Octave Chanute
in his experiments; the Wrights had built and flown
a machine; Scott’s price was the lowest and his
plane looked promising; therefore it appeared de-
sirable to accept all three bids. But the total
price of the three proposed planes amounted to
$46,000, which was more money than the Board
had available for the current year. The best that
it could do was to allot $21,000 to the Signal
Corps for contracts with the two lowest bidders—
which left out the Wrights. After the Signal Corps
officers had racked their brains for some way to
include the Wright bid, someone remembered
that the President had at his disposal a small
appropriation made by Congress during the war
with Spain; there was no limitation on the use of
the sum and it could be spent for whatever pur-
pose the President desired. The Secretary of
War approved a request for $25,000 from this
special fund to be used to pay for the third
airplane in the event that all three bidders made
delivery, and General Allen, accompanied by
Captain Chandler, Chief of the Aeronautical Divi-
sion, and Lieutenant Lahm, called personally upon
the President to ask his approval, which was
granted immediately.?

Shortly thereafter contracts were sent to the
three bidders. Soon after receiving his contract,
Scott notified the board that he was not in a
position to construct a machine and asked to be
relieved from all obligation. He had not learned
of the government’s advertisement of 23 Decem-
ber 1907 until 20 January 1908, which only gave
him ten days in which to draft his plans and submit
a bid; although he knew the cost of building an
airplane would far exceed his bid of $1,000 he
had only the $100 required for the ten-percent
deposit and was unable to get additional funds.
His request for relief was approved. Herring
signed his contract but was unable to finish his
plane by 13 August 1908, the date on which his
180 days expired. The War Department granted
him a time extension and on 12 October 1908 he
arrived at Fort Meyer with a 22-pound, 5-cylin-
der, air-cooled radial engine of 24 horsepower
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and the center section of a small biplane equipped
with skids. After he explained that he had
wrecked his machine on Long Island, the Signal
Corps accepted “technical delivery” and he was
again granted additional time. On 1 August 1909,
Herring requested still another extension, but
asked that the War Department cancel his con-
tract if they could not accede to his request for
further time. The extension of time was not
approved and his contract was canceled, leaving
only the Wrights in the running.2°

The formal contract between the government
and the Wright brothers had been signed on 10
February 1908, by Capt. Charles S. Wallace on be-
half of the Signal Corps, and by Orville Wright for
himself and his brother. Three months later the
Wrights began flying again at Kitty Hawk, using
the same airplane employed in their flights at
Dayton in September and October of 1905. The
plane had been modified, however. The type of
control remained the same, but the position of the
elevator lever and the combined rudder and
warping lever, and the direction of movement,
were altered in order to permit the operator to
take a sitting position instead of lying prone on
the lower wing. A passenger’s seat was added
between the pilot’s seat and the engine, and the
controls could be operated from either seat. One
lever to the right and the other to the left of the
two pilots’ seats operated the elevator; one of
two levers located between the two seats con-
trolled the wing warping; the other lever operated
the rudder. The plane was equipped with a new
engine, which had 4 cylinders placed vertically
and was 2%2 times more powerful than the 1903
engine. A larger fuel tank and radiator had also
been installed.

On 14 May, on the first flight of the day,
Wilbur Wright and Charles Furnas, an employee of
the Wrights, flew together very briefly on the
first airplane passenger flight in history. Then
Furnas flew with Orville for nearly three min-
utes. The last flight of the day, made by Wilbur
Wright, ended in an accident after he inadvertently
pulled the wrong lever. Since repairs to the
machine would have taken a week and since the
brothers could spare no more time, the flights
were ended for the time being.?!

As the Wrights were the only bidders known to
have flown successfully, their flights in May 1908
were covered by the still doubtful press. D. B.

Salley, a free lance reporter, from Norfolk, Vir-
ginia, was the first to arrive, and his wires to
several papers brought more correspondents to
the scene. The New York Herald sent its star
reporter Byron R. Newton, who predicted, after
seeing the flights, that Congress would erect a
monument to the Wrights at Kitty Hawk.* The
New. York American had William Hoster there,
and the London Daily Mail sent P. H. McGowan.
Among the last to arrive were Arthur Ruhl and
J. H. Hare, photographer, both from Collier’s
Weekly magazine. The reporters, thinking the
Wrights preferred privacy, hid in the pine woods
near the Wright camp and watched the flying
through field glasses. At first their stories were
doubted by the editors of the various newspapers
and it was thought best by some of them to print
the information on some obscure inner page. The
Collier’s article appeared with pictures, and Ruhl
told how the correspondents had informed the
world that man could fly. Despite the publicity,
the public was still not entirely convinced.22

The Wright army plane was delivered at Fort
Myer, Virginia, on 20- August 1908 within the
contract time limit. Since Wilbur was abroad giv-
ing demonstrations, Orville Wright was the pilot
for the preliminary tests. Less than a thousand
people were present for the first flight on 3 Sep-
tember