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m This photograph of the first flight at Kitty
Hawk, North Carolina, on 17 December 1903
is one of the most recognized in the world.
With Orville Wright at the controls, lying prone
on the lower wing with his hips in the cradle
that operated the wing-warping mechanism,
the first successful powered flight took place.
Wilbur Wright, seen running alongside to bal-
ance the machine, has just released his hold
on the forward upright of the right wing. The
starting rail, the wing rest, a coil box, and
other items needed for flight preparation are
visible behind the machine. This flight was the
result of years of experiments and design by
the Wright brothers, who were operators of a
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bicycle repair shop and factory in Dayton,
Ohio. The brothers continued their flying
experiments in Ohio and in Fort Myer, Virginia,
and were granted a patent for the plane in
1906. In 1908 and 1909, they traveled to
Europe and drew attention to their invention
by flying in France, Italy, England, and Germany.
In 1909, they started a company to manufac-
ture Wright airplanes and began their suc-
cessful fight against patent suits by Glenn
Curtis and other competitors. Wilbur died of
typhoid fever in 1912, and Orville sold his
interest in the Wright Airplane Company in
1915. The Wright brothers were aware of the
important relationship of photography to their

work, both scientifically and historically.
Accordingly, they recorded their experiments
photographically and, later, on film. The
Wrights asked John T. Daniels of the Kill Devil
Hills Life Saving Station, who was among the
spectators, to snap the camera for them just
at the moment the machine had reached the
end of the takeoff rail and had risen two feet
into the air. Before attempting the flight,
Orville had placed the camera on a tripod,
aimed at a point he hoped the machine would
reach when it left the track. The shot was
successful, and the negative was developed
by Orville on his return to Dayton. (Courtesy of
the Library of Congress, Negative LC-W861-35)

Cover photo: Since 1915, the National Advisory Committee for Aeronautics (NACA), transformed into NASA in 1958,
has performed cutting-edge research to solve the problems of flight. Using a Grumman F4F-3 Wildcat during World
War I, NACA engineers at the Langley Aeronautical Laboratory (now Langley Research Center) in Hampton, Virginia,
used this aircraft to investigate the cuffs on the propeller blades to determine their efficiency. While not built to the full
production standard of other Grumman Wildcats, research on this aircraft, the second F4F-3, proved most successful
in advancing knowledge of the aerodynamics of this engine and propeller system. This photo shows a close-up of the
propeller blades with Curtiss Electric Propellers’ logo.
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King Etena of Babylonia was pictured on a coin, flying on
an eagle’s back.

An Inca Founder (Auca) was “winged and could fly.”

A man in Constantinople fashioned sail-like wings from a
fabric gathered into pleats and folds. He plummeted from
the top of a tower and died.

The Chinese invented kites that carried scouts on recon-

naissance missions.
June 4 Montgolfier brothers launched the first public
balloon flight.

November 21 Pilatre de Rozier and the Marquis D’Arlandes
were the first humans to fly in an untethered balloon.

Daedalus and Icarus

m The story of Daedalus and Icarus is the
most famous of all flight myths. Minos,
the King of Crete, hired the talented
craftsman Daedalus to design a Labyrinth,
or maze, in which to imprison the Minotaur,
a half-man, half-bull creature. Each year,
young people were sacrificed to appease
the monster. When Daedalus helped
Theseus, a young hero selected for the
sacrifice, to kill the Minotaur and escape,
Minos imprisoned the inventor and his son,
Icarus. Realizing that flight was the only
way in which he and Icarus could free
themselves, Daedalus fashioned wings
out of feathers and wax to carry them
across the sea, away from King Minos.
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Up, Up,
and Away...

® Human
beings have
dreamed of flight for
centuries, but the first

creatures to venture aloft
in a balloon were a duck,
a sheep, and a rooster. An
enormous crowd joined the King of
France, Louis XVI, his Queen, Marie
Antoinette, and their children at the
Versailles palace on 19 September
1783. The occasion was the flight of
these three hapless animal passengers
aboard a hot-air balloon constructed by
brothers Joseph and Etienne Montgolfier.
After an aerial voyage lasting only eight
minutes and covering some two miles,
the first three air travelers returned safely
to Earth, none the worse for wear.

The Montgolfier brothers, natives of
Annonay, in the south of France,

Daedalus carefully instructed
his son to fly “a middle
course,” safely between the
water that might weigh down
the feathers if it sprayed on
them and the Sun, which could
melt the wax that held the feath-
ers in place. Icarus, thrilled by the
freedom of his flight and curious to
explore the heavens above him,
soared higher and higher, until the
heat of the Sun destroyed his wings
and he plunged to his death in the
sea. The story of Icarus and Daedalus
was told and retold through the cen-
turies, inspiring human beings to fly and
cautioning those who dared to dream of
trespassing on the domain of the gods.

belonged to one of the leading paper-
making families of France. Fascinated by
new discoveries in science, Joseph
Montgolfier had begun to experiment
with paper and fabric bags filled with hot
air in the early 1780s. With his younger
brother Etienne, he launched a balloon
measuring ten feet in diameter from the
town square on 4 June 1783.

When news of what the two brothers
had achieved in distant Annonay reached
Paris, a prize was offered to the individ-
ual who could repeat the Montgolfier
experiment. Not sure how the brothers
had accomplished the feat, J. A. C. Charles,
a popular lecturer on scientific topics,
constructed the first balloon filled with
hydrogen, a gas very much lighter than
air. He launched the first gas balloon in

Paris on 27 August 1783, near

) 1 p the spot where the Eiffel Tower
'

now stands. Not to be out-
done, the Montgolfiers hur-
ried to the capital and
arranged the flight from
Versailles in September.

Hindu mythology tells of the bird
deity Garuda, often depicted in art
as having the body of a man but the

head and wings of an eagle. This
great and powerful flying god-bird lent
his body as a vehicle to the Hindu god
Vishnu, with whom he is worshiped.

Garuda’s image can be seen in sculpture,
paintings, and architecture, especially that of
royal residences.

©1993; image from the “WorldBank Collection CDROM,” by
Aztech New Media Corporation, in cooperation with BC Pictures




June 4 Elisabeth Thible was the first woman to make a
balloon flight.

June 24 In a tethered flight from Baltimore, Maryland,
thirteen-year-old Edward Warren was the first to fly in
a balloon from American soil.

With public enthusiasm approaching a
peak, the Montgolfier brothers designed
a large balloon that carried the first
human passengers aloft. On 21 November
1783, Pilatre de Rozier and the Marquis
d’Arlandes fed a fire of burning straw
that filled the canopy of the balloon with
hot air, lifting them about 330 feet into
the Paris skies. Their flight lasted under
30 minutes. J. A. C. Charles and a
companion, M. N. Robert Millbrook,
became the first people to fly aboard a
gas balloon on 1 December 1783.

Balloons captured the imagination of
Europeans and Americans alike. Peter
Carnes, a lawyer and tavern keeper in
Bladensburg, Maryland, sent the first
American, thirteen-year-old Edward
Warren, into the air on a tethered flight
from Baltimore, Maryland, in June 1784.
Early the following year, another
American, Dr. John Jeffries, accompa-
nied aeronaut Jean-Pierre Blanchard on
the first flight across the English Channel.

Gas balloons continued in use
throughout the nineteenth and twentieth
centuries, offering scientists a means of
exploring the upper atmosphere and pro-
viding military officers with an aerial
perch from which to observe the enemy.

January 7 Dr. John Jeffries, an
American physician living in London,
accompanied the French aeronaut
Jean-Pierre Blanchard on the first flight
across the English Channel.

Hot-air balloons
became popular once
again after World War I,
when the advent of new
materials and propane-
fired burners offered
sportsmen a new way to
venture aloft. In 1999, after
a twenty-day, nonstop flight,
Bertrand Piccard and Brian
Jones became the first balloonists
to complete a nonstop circumnaviga-
tion of the globe. The last solo balloon
hurdle was crossed in 2002 when Steve
Fossett circumnavigated the world by
balloon alone. Today, colorful hot-air bal-
loons of fanciful designs are seen float-
ing in the skies all over the world. Those
who see them might agree with Joseph
Montgolfier, who long ago instructed his
brother to prepare the materials for their
first balloon—"and you will see one of
the most incredible things in the world.”
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A Montgolfier-type balloon is depicted at,thsi’?
time of launch in Paris in 1783.
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A bird is an instrument working according to mathematical law . . . which it is within the capacity of man to reproduce. —Leonardo da Vinci 3




Aviation

June 26 The French used a tethered balloon to observe
a battlefield and direct artillery fire.

Sir George Cayley, England’s “father of aeronautics,” built
and flew the world’s first successful model glider.

Piloneers

m Sir George Cayley, a nineteenth-
century English baronet, richly deserves
to be remembered as the “father of
aeronautics.” His insatiable curiosity
led him to conduct the first real experi-
ments designed to uncover the basic
principles of flight. He discovered that
the arched shape of a bird’s wing was
one of the secrets of bird flight and
reasoned that a similar shape on a
fixed-wing machine might likewise
allow it to fly.

Cayley designed, built, and flew the
world’s first model glider in 1804. He
continued his experiments throughout
his long life and is said to have sent

Above: George Cayley’s sketches show a
variety of glider designs.

#73-9669

his coachman

on a short glide

across a shallow

valley near his

home, Brompton Hall,

in 1853. Legend has it that the fright-
ened servant resigned on the spot,
explaining that he had been hired to
drive, not to fly.

Sir George Cayley’s many contributions
to aviation include the understanding
that a successful heavier-than-air flying
machine would have to feature separate
systems for lift, propulsion, and control.
He explained the importance of stream-
lining, described the way in which stability
and control could be achieved, and
underscored the need for a lightweight
power plant. The first person to link the
evolving processes of science and engi-
neering with aviation, he opened the
door to the future.

Otto Lilienthal built on both the experi-
ments and information provided by Sir
George Cayley. He published the results
of his ground-based research, “Birdflight
as the Basis of Aviation,” in 1890; he
then began to apply what he had learned
to the design of the gliders with which he
would continue his work. Between 1890
and the time of his death in a glider
crash in August 1896, Lilienthal made as
many as 2,000 flights in eighteen differ-
ent designs, including both monoplanes
(single-wing) and biplanes. All his craft
were hang gliders, controlled in the air by
movements of the pilot’s body, which
hung beneath the machine. The work of
Otto Lilienthal provided the starting point
for the experimenters who would take
the final critical steps toward the inven-
tion of the airplane.




Matthew Boulton obtained a British patent on a design
for ailerons as control surfaces.

Bishop Wright gave his sons, Orville and Wilbur, a toy
helicopter.

o Fora
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Horatio Phillips of England designed a wing with a curved
airfoil shape.

May 6 Samuel P. Langley launched the first reasonably
large, steam-powered model aircraft.
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Above left: Lilienthal blueprint depicting the glider Lilienthal considered the most successful.
Above: Otto Lilienthal on one of his gliders. National Air and Space Museum ©2002 Smithsonian Institution

Octave Chanute, a self-taught American
engineer, became interested in aeronau-
tics in the 1870s. Corresponding with
flying machine experimenters around the
globe, he quickly emerged as the focal
point of an international community of
engineers who were attempting to fly. An
admirer of Lilienthal, Chanute sponsored
a series of glider trials on the sand
dunes at the southern tip of Lake
Michigan in the summer of 1896. The
trials produced a triplane/biplane hang
glider that represented a distinct
improvement over the Lilienthal designs.
A passionate promoter of aviation who
believed in the importance of collecting
information about the progress being

made in the field and then sharing it with
others who could carry on its develop-
ment, Chanute inspired and stimulated
other aviation experimenters, including a
pair of brothers from Dayton, Ohio.
Octave Chanute attracted the American
scientist Samuel P Langley to aeronautics.
Appointed Secretary of the Smithsonian
Institution in 1887, Langley conducted
extensive research into the principles of
flight, then began his design experiments
with small rubber-band-powered models
that he called “aerodromes.” In 1896,
Langley completed two flights of up to
4,200 feet with model steam-powered
aerodromes. While the aerodromes were
too small to carry a pilot and could not

May 30 Wilbur Wright wrote the Smithsonian Institution
and affirmed his belief that human flight was possible.

The Wright brothers flew their first of several gliders, a
biplane that soared for 300 feet.

be controlled, they were the first pow-
ered, significantly large models to fly.

The War Department then provided
Secretary Langley with $50,000 to
design and build a full-scale aerodrome
capable of carrying a pilot. He tested his
machine in October and December of
1903. On both occasions, the structure
collapsed when catapulted into the air
from a houseboat anchored in the
Potomac River. It flew, one reporter
observed, “like a handful of mortar.”
Pilot Charles Manly survived both trials,
but the aeronautical career of Samuel
Langley was at an end.

Samuel P. Langley flew the first
powered aerodrome models.

To invent an airplane is nothing. To build one is something. To fly is everything. —Otto Lilienthal 5




1901
Using existing aerodynamics tables, the Wright brothers
constructed new wings for a larger glider. However, its

flight was marginal, so they tested the tables by analyzing

model wings in a wind tunnel. The tables proved to be

wrong, and the Wrights painstakingly computed new ones.

1901 First transatlantic radio signal
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Using tables created in 1901, the Wrights built a glider
that had almost twice the efficiency of their previous
ones and made more than 1,000 flights that year at Kill
Devil Hills near Kitty Hawk, North Carolina.

I 1902 Aswan Dam in Egypt completed

m Orville Wright
once explained
that he and his
brother, Wilbur,

4 tannsy ank 8 were lucky to
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Above: Facsimile of the telegram sent by
Orville Wright on 17 December 1903,
reproduced in commemoration of the
ninetieth anniversary of piloted, controlled,
powered flight. Note the error in the spelling
of Orville Wright’'s name and the error in
listing the air time. The longest flight was
actually 59 seconds.

Success!

m The great moment arrived on a windy
winter morning on a North Carolina
beach, the result of the work of two
brothers with a passion for bicycling and
an insatiable curiosity. The Wright broth-
ers introduced the era of powered flight,
and men and women everywhere were
anxious to follow them into the air.
Steady improvements in the design of
engines and aircraft structures produced
a new generation of aircraft capable of
flying higher, faster, and farther.

there was always
much encourage-
ment to children to pursue intellectual
interests, to investigate whatever aroused
curiosity.” The sons of a church bishop
and his mechanically inclined wife, the
Wright boys first became interested in
flight as children when their father pre-
sented them with a rubber-band-powered
helicopter toy of the sort designed by
Alphonse Pénaud. Although neither of
them attended college, Wilbur and Orville
Wright were intellectual, intuitive, confi-
dent, and mechanically gifted. As young
men, they operated both a print shop
and a bicycle shop in their hometown
of Dayton, Ohio. Still, their curiosity and
technical skills drove them to pursue
other challenges. The death of Otto
Lilienthal reignited their boyhood passion
for wings.

The brothers launched their own aero-
nautical effort in 1899 after correspon-
ding with both the Smithsonian Institution
and Octave Chanute. They realized that
their first challenge was finding a way to
control a machine in the air. They tested
their notion of a wing-warping control
system on a small kite flown from a hill in
Dayton. Between 1900 and 1902, they
built three gliders, testing them over the
sands of Kill Devil Hills near Kitty Hawk,
North Carolina, a location that was ideal
because of its high winds and tall dunes,
with plenty of sand for soft landings.

1903
December 8 Samuel P. Langley’s man-carrying Great
Aerodrome collapsed right after takeoff.

December 17 The Wright brothers completed the first
powered, piloted, heavier-than-air, controlled flight.

1903 Ford Motor Company founded

Two Ordinary Men, One
Extraordinary Dream

Disappointed with the performance of
their early gliders, the brothers conducted
a series of wind tunnel tests in the bicycle
shop during the fall of 1901. On the
basis of those tests and their experience
with the gliders, they designed and built
their third full-scale glider in 1902 and
completed 1,000 flights with it, remaining
airborne for as long as 26 seconds and
covering distances of up to 622.5 feet.

Now they were ready to attempt a
piloted, powered flight. With assistance
from their machinist, Charles Taylor, they
designed and built the aircraft and a
four-cylinder internal combustion engine
that would deliver precisely the amount
of power required. They also built the
propellers, based on their wind tunnel
data, that proved to be the most efficient
of the time. Success came on the morn-
ing of 17 December 1903. Orville Wright
made the first flight at about 10:35 A.m.,
a bumpy and erratic 12 seconds in the
air. A few minutes later, Wilbur flew the
plane 175 feet—just a few feet shorter
than the wingspan of a Boeing 747.
Orville then flew again, a distance of
200 feet. During the final flight of the
day, piloted by Wilbur, the Wright Flyer
remained airborne for 59 seconds and
flew 852 feet.

These four flights marked the first time
that a powered, heavier-than-air machine
had made a sustained flight under the
complete control of the pilot. The Wright
brothers were not surprised by their suc-
cess, for they had meticulously calculated
how their machine would perform and
were confident that it would fly once they
had ironed out all the problems from
their previous tests.

Within a few days of these flights, the
Wright brothers were the subject of what




1904
Returning to Ohio, the Wright brothers experimented with
new planes and motors and flew an improved Flyer II.

1905
The Wrights’ Flyer Ill became the world’s first practical
airplane but attracted little attention.

1906
The Wrights were granted a patent for the airplane
control system.

1907

November 13 Paul Cornu, a French inventor, flew the
first helicopter. The flight lasted only 20 seconds and
hovered just 1 foot (30 cm) above the ground.

1908

The Wrights finally began to receive credit and attention
for their invention. Submitting a bid to the Army for a mil-
itary flying machine, Orville brought a Flyer to Fort Myer,
Virginia; passed the trials; and won a contract for the
world’s first military airplane. Later that year, the plane
crashed after a propeller failure, seriously injuring Orville
and killing his passenger, Lieutenant Thomas Selfridge.

were, for the most part, wild and inaccu-
rate reports on the front pages of major
newspapers from coast to coast. When
they did not follow up with public flights
in 1904, the press assumed that the Kitty
Hawk story had been an exaggeration, if
not a hoax.

Wilbur and Orville Wright pressed
ahead, moving their experiments closer to
their Dayton, Ohio, home. There, in 1904,
in a meadow called Huffman Prairie, they
built the Wright Flyer II, the first airplane
to fly a circle in the air. The Flyer IlI fol-
lowed in 1905, a plane that could stay
in the air for over half an
hour, turn, bank, and fly
figure eights. The
Wrights were deter-
mined not to fly in
public until they had
received the protec-
tion of a patent and

had signed contracts for the sale of their
machine. They ceased flying completely
in the fall of 1905 and concentrated on
finding buyers for their technology.

In 1908, the Wright brothers finally
received due acclaim when Wilbur made
public flights in Europe, amazing specta-
tors with his flying skill and the maneu-
verability of the Wright Model A biplane.
That same year, Orville took a plane to
Fort Myer, Virginia, where
he demonstrated the
Flyer. In 1909, they
returned to Fort Myer
and sold the world’s
first military plane.

Company was turning
out four planes a month,
making it the largest airplane

By 1909, the Wright

manufacturer in the world. They also
formed one of the earliest exhibition
teams, flying in various venues where they
could publicize and market their planes.
Orville continued to fly through 13 May
1918, six years after Wilbur’s death from
typhoid fever. He sold his interest in their
business in 1915 but remained actively
engaged in other related pursuits, among
them an ongoing disagreement with the
Smithsonian Institution over who had been
the first capable of flight, the Wrights or
Samuel Langley. The Smithsonian had
originally given the nod to Langley but
later acquiesced in favor of the Wright
brothers. When Orville Wright died in
1948, he had seen many of the advances
in aviation that were a direct result of the
work he and his brother had accomplished.

Left: Orville Wright; right: Wilbur Wright. nasa Langley Research Center.
Below: Wilbur Wright attempted the first powered flight on 14 December 1903.
National Air and Space Museum #A-38618A ©2002 Smithsonian Institution
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For some years | have been afflicted with the belief that flight is possible to man. —Wilbur Wright 7



1909
July 25 The first flight across the English Channel by
Louis Blériot.

The U.S. Army accepted delivery of the first military plane
and paid the Wright brothers $30,000 for it.

1909 NAACP founded

1911

September 29 Walter Brookins set American record by
flying 192 miles from Chicago to Springfield, lllinois,
making two stops.

December 10 Cal Rodgers completed the first trans-
continental flight in the Wright EX Vin Fiz.

1911 Ragtime popularized for mass audiences

1912
April 16 American Harriet Quimby became the first
female pilot to fly a plane across the English Channel.

May 30 Wilbur Wright died of typhoid fever.

1912 Girl Scouts chartered

World War |I:

m Only eleven years old in August 1914,
the fragile airplane in its role as an
observer contributed significantly to the
murderous carnage that characterized
combat in World War I.

The great killer of the war was artillery,
and aerial reconnaissance vastly increased
artillery’s effectiveness. Observation air-
craft photographed and mapped trenches

The Fokker was flown
by the “Red Baron.”

National Air and Space Museum
#00046729 ©2002
Smithsonian Institution

fhe Flying AceS

m French newsmen crowned Adolphe
Pégoud the first “flying ace” in 1915. In
France and England, the title came to
identify a pilot who had shot down five
enemy airplanes. The Germans adopted a
similar system that required ten victories.
In any case, the airmen, especially the
fighter pilots, quickly emerged as the
great heroes of an unheroic war. The
German airman Manfred von Richthofen,
the “Red Baron,” led the pack with a total
of 80 victories. The French ace René
Fonck survived the war with 75 victories.
With 58 victories, Edward “Mick”
Mannock was England’s most victorious
ace, despite an infection that had caused
him to experience temporary blindness
and subsequent trouble seeing out of his

left eye. Captain Edward Rickenbacker, a
Medal of Honor winner and America’s
“Ace of Aces,” scored 26 victories during
a relatively short career as a combat pilot
in 1918.

The First Air War

and military positions, reported transient
targets, and provided direct control for
artillery batteries. Further, aircraft photo-
graphs and reports enabled commanders
to identify the enemy’s position, deter-
mine his strength, surmise his intentions,
and organize their response to best
effect.

The need to protect one’s own obser-
vation aircraft or deny the air to the enemy
quickly led to a quest for control of the
air. In 1915, an asynchronization or
“interrupter” mechanism allowed machine
guns to fire through a spinning propeller,
enabling the pilot to aim the entire airplane.
This ability gave birth to the “pursuit” or
fighter. To gain superiority in the air, the
airplane now hunted other airplanes.
Over time, this new role demanded
more sophisticated machines and com-
bat techniques, and the men who flew
the machines, as well as the machines
themselves, became famous, dramatic
symbols of knightly combat.

Soon, the airplane was also used as
a bomber. Initially, pilots simply tossed
small, handheld bombs or even darts

from the cockpit. But the potential of
destruction from the air quickly led to larger,
more powerful, often multi-engine air-
planes designed specifically for bombing.
The size of the bombs themselves grew
rapidly, and mechanical sights enabled air-
craft to hit targets more accurately and
from higher altitudes. Most aerial bom-
bardment targeted enemy troops and
facilities along the front, but the airplane
also allowed the war to be carried to man-
ufacturing and population centers far behind
the lines. In 1915, Germany began Zeppelin
raids against England. The Zeppelins—large,
slow, rigid airships filled with explosive
hydrogen gas—ultimately proved vulner-
able to aerial defenses and were gradually
replaced by giant multi-engine strategic
bombers, the vanguard of future war.

By 11 November 1918, the end of the
war, commanders had explored almost
every role that the airplane would play in
the future except global air transport.
Although the airplane was not the deci-
sive weapon of World War I, it had
demonstrated its potential to change the
way wars were fought.

Britain’s Sopwith Camel, a single-seat fighter introduced in 1917, was armed with two guns and
could also carry four small bombs. The Camel scored more victories against German aircraft than

any other Allied plane in World War |. National Air & Space Museum #85-11071 ©2002 Smithsonian Institution




1914
January The St. Petersburg-Tampa Airboat Line became
the world’s first regularly scheduled airline service.

Two-way radio contact was accomplished between pilot
and ground control.

1914 Panama Canal opened

Flying the Mail

The Origins of Airmail in the United States

m One of the first federal agencies to
recognize the valuable role airplanes could
play was the U.S. Post Office. Faster malil
delivery and increased reliability were
becoming increasingly important to busi-
ness people across the country, and they
pressed the post office for the service.

On 15 May 1918, the first official
airmail flight in the U.S. left Washington,
DC, heading for New York with 140 pounds
of mail on board. Although the flight was
not flawless, it proved the concept.

Within two years, a growing structure
connected cities along the Atlantic seaboard
with Pittsburgh, Cleveland, and Chicago,
thereby developing a relatively efficient air-
mail system in the eastern United States.
In 1921, a transcontinental airmail route
between San Francisco and New York
was also established.

Although these flights between cities
occurred routinely, the pilots, flying in
open-cockpit aircraft, faced not only diffi-
cult weather conditions, but also narrow
mountain passes and rugged terrain. They
needed to climb thousands of feet above
sea level, heights at which sudden snow-
storms, erratic winds, subzero temperatures,

1915

March 3 The National Advisory Committee for Aeronautics
(NACA), the first U.S. government-sponsored organization in
support of aviation research and development, was formed.

Orville Wright sold his interest in the Wright Company,
then retired.

1916 Lincoln Logs invented

o

and mountain peaks meant that
only the most diligent of pilots
would prevail.

While it may sound romantic,
even exciting, this was a very ineffi-
cient way to deliver the mail, and
by the mid-1920s, with the advent of
effective navigational aids, better and
more reliable communications and
weather reporting systems, and enclosed
aircraft with greater ceilings and all-
weather capability, things began to
change. The emphasis was on safety and
reliability as well as expansion as the
postal service worked to increase effi-
ciency. Their next step was to undertake
night operations, which required special
searchlights to guide pilots, aircraft wingtip
flares for forced landings, landing fields
large enough to ensure adequate room for
landings, searchlights actually mounted on
airmail airplanes, and radio communica-
tions and other flight instruments. By 1924,
the first coast-to-coast, day-and-night
airmail service had been established.

In 1930, Congress passed legislation
that allowed President Herbert Hoover’s
Postmaster General, Walter Folger

WNITE

Airmail stamps.

1918

May The United States
Post Office inaugurated
airmail service from
the Polo Grounds,
Washington, DC.

1917 U.S. entered World War |
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Brown, to reshape
the air routes.
Exercising near-dic- |/
tatorial powers,
Brown engineered the
merger of several carriers to
create a national air system. From these
mergers, the four major U.S. airlines—
TWA, American Airlines, United Airlines,
and Northwest Airlines—emerged and
established an integrated transcontinen-
tal route system.

Income from airmail contracts breathed
life into the country’s fledgling commer-
cial aviation industry in the 1920s and
1930s. Despite the Great Depression,
the expansion continued through the
World War Il era, partly as a result of
technological improvements in aircraft
that allowed more economical operations.

Today, airmail is still an important market
for the air transport industry, and airliners
continue to carry mail as part of their cargo.

Airmail was an impractical sort of fad and had no place in the serious job of postal transportation. —Col. Paul Henderson, U.S. 2nd Asst. Postmaster General, 1919 9




1921

June 15 Bessie Coleman became the first African
American woman to receive a Fédération Aéronautique
Internationale (FAI) pilot’s license.

1920
February 22 The first transcontinental mail service
arrived in New York from San Francisco.

The Spirit of . ' i
St. Louis. r Y ., = by

.
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1923

May 2-3 First nonstop coast-to-coast airplane flight
took place between New York and San Diego—26 hours,
50 minutes.

June 27 First in-flight refueling occurred over
San Diego, California.

Lindbergh and his exploits inspired movies,
books, plays, musical compositions, and all
manner of other memorabilia. Poems were
written, and hundreds of songs such as
“Lucky Lindy” became popular.

Bella Landauer Sheet Music Collection, SIL7-1-023a
National Air and Space Museum ©2002 Smithsonian Institution

m Once airplanes became an accepted L I n d b e rg h

part of both the American and the
European landscapes, appreciated
primarily for what they could do, a
different kind of flying fever began to
spread. The focus shifted to practical
uses for airplanes. As adventurous men
and women soon learned, planes could
accomplish a lot of things.

Planes could be very entertaining. They
could spin, dive, and fly upside down.
Daredevil men and women walked on
their wings and hung from underneath
them, tempting fate and thrilling specta-
tors who watched, amazed, from the
grandstands. The skepticism so prevalent
just a few years earlier was over, and the
race was on.

Competitions offered cash prizes and
trophies for speed, distance, and altitude.
World records were set and broken, often
by women competing not just against each
other but also against men. A number of
these men and women were made famous
by their flying exploits—Charles Lindbergh,
Amelia Earhart, Wiley Post, Jimmy Doolittle,
and Jacqueline “Jackie” Cochran.

This new love affair with flying even
inspired songs, poems, posters, and
(later) movies. Everyone, it seemed,
was caught up in the excitement.

It was also an era of more firsts.
Planes were now flying coast to coast,
across the Atlantic, over the North Pole,
then the South Pole, then around the
world—a world that was getting smaller
with each fantastic feat. During its golden
age, aviation gleamed as brightly as
anyone could have imagined, and the
airplane had become as versatile as it
was indispensable.

their Wright Flyer off the ground at Kill
Devil Hills, North Carolina. That event

later, Lindbergh forever changed avia-

when he became the first person to fly
solo nonstop across the Atlantic Ocean.
When he made the 3,600-mile flight
from New York to Paris, the young man

He landed his high-wing monoplane, the
Spirit of St. Louis, in Paris on 21 May
1927 to the cheers of 100,000 people.
Blessed with movie-star good looks,
resolute courage, and a passion
for aviation, Lindbergh captured
the world’s imagination. His
love for flying was infectious,
and its impact on popular
culture was legendary.
Lindbergh and his exploits
inspired everything from
clocks and lamps to movies,
books, plays, musical compo-
sitions, tapestries, and
all manner of other
memorabilia. A popular
dance called the “Lindy
Hop” was also named
after him.

There is no doubt
about Lindbergh’s
instant fame. Following

10

shaped Lindbergh’s life. Twenty-four years

tion—and the world’s passion for flying—

from Minnesota became an instant hero.

Charles A. Lindbergh, the “Lone
Eagle,” set records and affected
popular culture as no other flyer did.

An American Eagle

m Charles Lindbergh was only 22 months
old in 1903 when the Wright brothers lifted

his flight, Lindbergh chose to use his
newfound fame to promote what he was
most passionate about—aviation. After
returning from Paris, he flew the Spirit of
St. Louis across the United States for
three months to promote aviation and
inspire support for its development.

Later that year, he toured Central and
South America for Pan American Airways
with the same mission; while in Mexico,
he met his future wife, Anne Morrow.

In the mid-1930s, the U.S. govern-
ment asked Lindbergh to travel to
Germany to learn about German air
power, and the famed aviator sent back

detailed information.
During World War II, he
was a technical advisor
in the South Pacific.
While there, he also
flew in a number of
combat missions and
conducted training ses-
sions for Marine pilots.
After the war,

Lindbergh became a

consultant to several

commercial airlines and
aided in the develop-
ment of commercial
aviation. Later, in

Europe, he examined

enemy aircraft.

|l

National Air and Space Museum #89-10
©2002 Smithsonian Institution

Right: Collier trophy.




1924

September 28 The first round-the-world flight was com-
pleted in Seattle, Washington, by three two-seat Douglas
World Cruisers of the U.S. Army Air Service.

1924 First Winter Olympics

For the Greatest
Achievement:

m The Collier Trophy was established in
1911 by Robert J. Collier, publisher and
early president of the Aero Club of America.
The trophy is awarded annually for “the
greatest achievement in aeronautics or
astronautics in America, with respect to
improving the performance, efficiency, and
safety of air or space vehicles, the value of
which has been thoroughly demonstrated
by actual use during the preceding year.”
It represents the most prestigious award
offered in the United States for excellence
in aerospace research and development
and is administered by the National
Aeronautic Association. It is named after
Robert J. Collier, who stated, “The flying
machine should be unselfishly and rapidly
developed to its potential for America’s
economic advancement.” As a demonstra-
tion of his belief, he was the first person
to purchase an airplane for private use
from the Wright brothers. The first
winner of the trophy was Glenn

Curtiss, followed by the top indi-

viduals and organizations in the
aerospace industry. NACA
received its first trophy in 1929

for its research and develop-

ment of a new cowling.

1926
May 9 Commander Richard E. Byrd and pilot Floyd
Bennett announced the first flight over the North Pole.

March 16 Robert Goddard built and flew the world’s first
liquid propellant rocket near Worcester, Massachusetts.

1926 First Winnie-the-Pooh book published

Alr
Racing:
Flying’s
Golden
Age

m Rheims, France, provided the setting
for the first international aviation meet in
1909, a competition that attracted
numerous flyers from Europe and one
American entry, Glenn Curtiss, who had
his eye on the Gordon Bennett Trophy.

In his Rheims Racer, Curtiss set a new
world record, making his speed run at
46.5 miles per hour. By beating his clos-
est competition, Frenchman Louis Blériot,
by a mere six seconds, Curtiss won the
trophy he desired.

Other air races and trophies beckoned
other pilots. In 1913, the Schneider
Trophy lured high-speed seaplanes to
a course that covered 350 kilometers.
With an average speed of 46 miles per
hour, France won the first of these races.
American Jimmy Doolittle won in 1925
with a speed of 233 miles per hour. When
Great Britain won the trophy in 1931, the
average speed had increased to 340
miles per hour. The drive to win helped
propel technical improvements and the
development of sleeker, faster aircraft.

The Pulitzer races of the 1920s were a
showcase for the U.S. Armed Forces, but
it was the Bendix races in the 1930s that
gave female aviators their chance to shine
and, in some cases, to outshine their

Tickets and programs like
these were prized by
aviation fans throughout
the 1920s and 1930s.
National Air and Space Museum

#93-15838, #2000-2373
©2002 Smithsonian Institution

Bendix Trophy.

National Air and Space Museum
#93-5512 ©2002 Smithsonian Institution

1927
May 20-21 Charles Lindbergh made the first solo flight
across the Atlantic aboard the Spirit of St. Louis.

1928

May 31-June 9 Charles Kingsford Smith and
Charles T. P UIm made the first trans-Pacific flight
from California to Australia.

1927 Television invented

Thompson Trophy.

National Air and Space Museum
#93-5513 ©2002 Smithsonian Institution

male competitors. In 1936, Louise
Thaden flew between Los Angeles and
Cleveland in just under 15 hours to take
the prize. Jackie Cochran won the race in
1938, beating nine men.

Between 1929 and 1949, the
Cleveland Air Races attracted such
names as Charles Lindbergh, Jimmy
Doolittle, Jackie Cochran, Amelia Earhart,
and Wiley Post to the skies over this
Ohio city’s airport. There, giants of the air
competed for the Thompson and Bendix
trophies, thrilling the crowds and helping
to define aviation during its golden age.
Air races are still held throughout the
world today.
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| don’t believe in taking foolish chances, but nothing can be accomplished without taking any chance at all. —Charles A. Lindbergh, after his transatlantic flight 1 1




1928
June 28-29 Albert Hegenberger and Lester Maitland

accomplished the first nonstop crossing of the Pacific.

1929
November 28-29 Commander Richard E. Byrd completed
the first flight over the South Pole.

1928 First scheduled television broadcast

U.S. government accepted the Wright aircraft in
1909. © Wright State University

Origins of the
U.S. Air Force

m U.S. Army leaders were never as back-
ward about accepting aviation as tradition
claims. Many, in fact, had long maintained
an interest in lighter-than-air and heavier-
than-air craft. The Signal Corps established
a balloon section in 1892 and deployed a
balloon to Cuba in 1898 during the
Spanish-American War. Signal Corps bal-
loonists competed in contests and set
records. Notably, Lieutenant Frank Lahm
won the first Gordon Bennett balloon race
in 1906. The Army also developed semi-
rigid dirigibles beginning with Signal Corps
Dirigible No. 1 in 1908.

As for heavier-than-air craft, Army lead-
ers gave Samuel P Langley $50,000 for
construction of a full-sized “aerodrome” in
1898. Langley failed to fly, but Army inter-
est in aviation continued. Its leaders began
correspondence with the Wright brothers in
May 1907, established an Aeronautical
Division in August, and prepared require-
ments for a military airplane in December.
The Army accepted the Wrights’ bid in
February 1908. Trials began later in the
year, but a crash delayed the results. The
U.S. Army ultimately accepted Signal Corps
No. 1 on 2 August 1909.

Today’s global U.S. Air Force grew from
the Aeronautical Division and this first air-
plane, but the road to independence was
tortuous. The U.S. Army established the Air
Service in May 1918, and in 1926, the Air
Service became the U.S. Army Air Corps.
Creation of the U.S. Army Air Forces in
1941 provided the autonomy necessary for
victory during World War Il. The U.S. Air
Force achieved full independence on 18
September 1947.

12

1929
Fritz von Opel of Germany flew the first rocket-powered
plane for 1 minute, 15 seconds.

William Green developed the first automatic pilot used on
an airliner.

1929 Great Depression began with stock market crash

First Ladies
of Flight

m The role women have played in the
progress of aviation is punctuated by the
achievements, many of them “firsts,” of
hundreds of brave and determined aero-
nautical pioneers.

These pioneers included women like
Juanita Pritchard Bailey, the first woman
to fly a plane solo from the United States
to Panama, and Evelyn “Bobbi” Trout,
who, in 1929, became the first woman
to complete an all-night flight.

The following year, Amy Johnson, con-
sidered by many to be Britain’s most
famous female pilot, became the first
woman to fly alone from England to
Australia. In 1931, Anne Morrow
Lindbergh, wife of Charles Lindbergh,

1931
June 23-July 1 Wiley Post and Harold Gatty completed
the first circumnavigation of the world by a lone aircraft.

1932
May 20-21 Amelia Earhart became the first woman to
fly solo across the Atlantic.

1931 Empire State Building completed

became the first woman to receive a
glider pilot’s license.

But even before the considerable
accomplishments of these women,
Alabama-born Katherine Stinson was
well on her way to a series of “firsts”
all her own. In 1912, Stinson became
the fourth woman to be issued a pilot’s
license. In 1913, she became the first
woman to carry the U.S. mail; in 1915,
she became the first woman to perform
an aerial loop-the-loop. That same
year, Stinson became the first woman
to skywrite.

The honor of being the first woman to
fly across the Atlantic belongs to Amelia
Earhart, although on the first trip, she
was a passenger. In 1932, however, she
was at the controls and became the first
woman to make the trip solo. Later, she
was also the first woman to earn the
Distinguished Flying Cross.

Amelia Earhart, nicknamed “Lady Lindy,” proved her skill by becoming the first woman to fly solo
across the Atlantic. National Air and Space Museum #381-1431 ©2002 Smithsonian Institution
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1935

November 22 Pan American Airways made the first
Pacific mail service route, leaving San Francisco with
111,000 letters.

1935 Watson Watt built RADAR device

1935
December The first Douglas DC-3 flew. By 1938, it car-
ried the bulk of American air traffic.

December 1 The first airway traffic control center went
into operation.

1936 Margaret Mitchell wrote Gone with the Wind

1939
June 28 Pan American Airways flew the first transatlantic
passenger service.

1939 World War Il began

In 1937, Earhart
embarked upon a jour-
ney that, had it been
successful, would have
given her the distinction
of being the first woman
to fly around the world.
The mystery of her dis-
appearance during that
flight, along with that of
her navigator and plane,
remains to this day a
matter of debate. It was
Geraldine Mock who, in
1964, flying a single-engine Cessna 180,
completed this circumnavigation, becom-
ing the first woman to do so.

Amelia Earhart also has the distinction
of being the first president of The Ninety-
Nines, an organization that was formed in
1929 and still exists today. The name
comes from the total number of the group’s
charter members, licensed female pilots
who came together to create an entity
that would help advance aviation and pro-
vide a vehicle for female pilots to support
each other. Today, The Ninety-Nines, Inc.,
boasts over 6,500 members worldwide.

Jackie Cochran, a former beautician
from Florida, served as president of the
Ninety-Nines between 1941 and 1943.
She was also the first female pilot to ferry
a bomber across the Atlantic, and in
1943, she was appointed director of the
Women'’s Airforce Service Pilots (WASPSs).
The WASPs were approximately 1,000
civilian women who, as the United States
entered World War I, delivered aircraft to
combat areas all over the world. Though
the program was deactivated only sixteen
months after its inception, it was and still
is considered a success. Cochran was
awarded the Distinguished Service Medal
and the USAF Legion of Merit for her service.

Rightfully called America’s leading
female pilot, Cochran is also remembered

(mission STS-93).

as the first woman to
break the sound barrier;
she did that in 1953.
Years before this, in
1921, Bessie Coleman
broke the color barrier
and became the first
African American female pilot. Texas-born
Coleman, who had grown up amidst
poverty and discrimination, overcame two
major hurdles in her goal to become a
pilot: she was a woman and she was
African American. Undeterred, she went
to France, where a more liberal outlook
prevailed. In 1921, the Fédération Aéro-
nautique Internationale awarded her the
pilot’s license she had dreamed about.
For Earhart, Cochran, Coleman, and
the many other women who achieved
so0 much in aerospace—from Valentina
Tereshkova, the first woman in space, to
Eileen Collins, the first female pilot and
commander of the Space Shuttle—per-
haps it is Harriet Quimby to whom they
all owe a debt of gratitude. In 1911,
Quimby became the first American
woman to receive a pilot’s
license. In 1912, she
was the first woman
to fly across the
English Channel, a
trip she made in
just over an hour.
Today, of the
approximately 635,000
pilots in the United States, over
37,000 of them are women, enthusiasti-

Jackie Cochran was awarded medals for her work with the WASPs. Referring to her | |
experience with the group, she said, “We landed planes like the Hurricane and the ' | g

' Left: Bessie Coleman became the first African American female pilot when she
. received her pilot’s license from the Fédération Aéronautique Internationale.
National Air and Space Museum #80-12873 ©2002 Smithsonian Institution

. Right: Eileen Collins was the first female pilot of the Space Shuttle (missions
STS-63 and STS-84) and the first female commander of the Space Shuttle

cally taking up the
challenges to
which Harriet
Quimby opened
the door. Each of
them has helped
prove what
President
Roosevelt said in
1935 when Amelia
Earhart became -
the first woman to successfully fly from
Hawaii to California: “Aviation is a sci-
ence which cannot be limited to men
only.” And it hasn’t been.

]
Spitfire in fields where | wouldn’t land my Lodestar today if | could avoid it.” .—.__._
L

National Air and Space Museum #80-16081 ©2002 Smithsonian Institution

Flying might not be all plain sailing, but the fun of it is worth the price. —Amelia Earhart 13




General Motors
FM-1 Wildcat.
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- Tokyo Raiders:
The Doolittle Raid

m After the surprise attack on Pearl Harbor,
War Department planners hit upon the idea

of bombing Japan by launching B-25
bombers from an aircraft carrier. In April

1942, as flight crews boarded the carrier
USS Hornet, planes were being lashed to

the decks. When Navy radar spotted
Japanese ships ahead of the carrier,
Lieutenant Colonel Jimmy Doolittle was
ordered to launch even though the ship

was 700 miles from Japan, instead of the

planned 400.

The mission successfully hit targets in
Tokyo, Yokohama, Kobe, and Nagoya
before turning toward landing fields in

m Air power played a crucial role in almost
every aspect of World War Il. Germany’s
air force, the Luftwaffe, supported the Nazi
ground forces early in the war as they dev-
astated western Europe. The scream of
Stuka dive-bombers heralded Blitzkrieg,
which dominated the early war conflict.
The Luftwaffe was ill-equipped to fight
England, however, and the tide began to
turn when Britain’s Royal Air Force (RAF)
defeated it during the now-famous Battle
of Britain. “Achtung, Spitfire!” became ter-
rible words for German pilots.

The United States entered World War |l
on 7 December 1941, when the Japanese
conducted a surprise air attack on the
American naval base at Pearl Harbor,
Hawaii. However, although the Japanese
drew the U.S. into the war, early planning
made Germany the primary foe.

1941

June 20 The United States Army Air Forces were formed.

The Tuskegee Airmen, the first Black fighter squadron in
the United States Armed Forces, was formed. Until that
time, Blacks had been forbidden to receive pilot training.

1941 Cheerios invented

Alr Power In
World War Il

attacked the Third Reich, with B-17s, B-
24s, and RAF Lancasters and Wellingtons
pounding Germany’s industry, transporta-
tion, and communications around the
clock. The strategic bombing campaign
devastated the Nazi transportation system
and cut the enemy’s ail production. In
February 1944, during “Big Week,” the
Luftwaffe contested the European skies,
and as a result, the American escort
fighters took a heavy toll on the German
Air Force—a turning point in the air war
over Europe.

Moreover, allied strategic and tactical
air forces, as Supreme Commander
Dwight D. Eisenhower emphasized, made
safe the invasion of the Continent on
6 June 1944 by defeating the Luftwaffe
prior to D-Day and by reducing the
enemy’s ability to reinforce the battlefield.

China. With low fuel reserves and strong

head winds, the crews knew they wouldn’t
reach the designated landing fields. Fifteen
of the sixteen planes crashed or ditched at

In his words, “Unless we had faith in air
power as a fighting arm to intervene and
make safe that landing, it would have

The RAF began with a bombing cam-
paign conducted mostly at night against
German cities. It was soon joined by the

sea with one diverting to Russia. Of the

eighty fliers, three died in landings, eight

were captured by the Japanese,
and the crew that landed in
Russia was interned before
eventually escaping. All the oth-
ers bailed out over China and
eventually found their way to safe
haven in Chungking.

America had hit back. News
reports stateside flashed word that
Doolittle and his Raiders had
struck Tokyo, and morale started
rocketing upward.

T VEREINTEW KR

mighty Eighth Air Force of the U.S. Army
Air Forces (USAAF),
which specialized in
high-altitude, daylight
LN LLE  attacks on German
. industrial targets. Over
e the skies of northwest
Europe, great bomber
el fleets of the Combined

; é Bomber Offensive
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been more than fantastic, it would have
been criminal.”

In addition to the strategic bombing
campaign, the Allied tactical air forces
made a major contribution to the European
victory through their enormous support of
the ground forces as they fought their way
eastward into Germany. Victory in Europe
on 8 May 1945 was in so many ways a
victory for air power.

Not all bombs that fell from airplanes during the war were destructive.
One in particular, the “Monroe Bomb,” named after its inventor, U.S.
Army Air Force Captain James Monroe, employed the weapons of psy-
chological warfare—propaganda leaflets—dropping hundreds of thou-
sands of them over broad areas from planes like the B-17 and B24.

hFTE.H “By Day and by Night, with United Strength,” from the World War Il propaganda leaflet collection
of Hans Moonen; see http://www.cobweb.nl/jmoonen/



1942

July 19 The Messerschmitt 262, the world’s first opera-
tional jet-powered fighter, took to the air with Fritz
Wendel at the controls.

1942 Electronic computer developed in U.S.

Although outnumbered in the early
months of the war in the Pacific, American
airmen of the USAAF and U.S. Navy
fought gallantly against the Japanese in
the Philippines and the Southwest Pacific.
On 18 April 1942, the U.S. struck back
when Lieutenant Colonel Jimmy Doolittle
led sixteen USAAF B-25s from the deck
of an aircraft carrier and bombed Japan.
Meanwhile, in China, the American
Volunteer Group, the “Flying Tigers,”
under General Claire Chennault, flying
shark-mouthed Curtiss P-40s, bested
the Japanese air force. It was in China,
too, that U.S. transport aircraft flew “the
Hump” over the highest mountains of the
world, keeping China in the war and
dramatizing the importance of global air
transport, perhaps the greatest develop-
ment of air power during the war. In June
1942, the Japanese suffered a key
defeat in the Battle of Midway Island, in
which U.S. Navy dive bombers sank four
Japanese aircraft carriers. The Battle of
Midway and subsequent fighting at
Guadalcanal, which broke the back of
Japanese air power, proved decisive.

During the first
week of March
1943, Japan was
dealt a crushing blow
in the Battle of the Bismarck Sea,
when aircraft of General George Kenney’s
Fifth Air Force destroyed an entire
Japanese convoy. The Japanese never
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the Sky

m During World

War Il, the air-
craft spotter
provided an
invaluable serv-
ice on the
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1943

January Franklin D. Roosevelt boarded a Boeing 314 fly-
ing boat in Miami, Florida, and became the first chief
executive to make a wartime flight while in office.

The Women's Airforce Service Pilots (WASP) was formed
to ferry military planes and perform other noncombat
operations for the U.S. military in World War I1.

1943 Slinky toy invented

really recovered from this defeat.
Subsequently, General Kenney’s Allied Air
Forces, under theater commander General
Douglas MacArthur, supported the drive
north and westward along the north coast
of New Guinea and then played a major
role in the invasion of the Philippines.

This was the famous “island-hopping”
campaign, which left substantial Japanese
forces isolated on islands, only to “wither
on the vine.”

The final act was the bombing of the
Japanese homeland by B-29 Super-
fortresses, a strategic offensive that, along
with the naval blockade, brought Japan to
the brink of catastrophe in the summer of
1945. With the dropping of atomic bombs

by B-29s on Hiroshima and
Nagasaki, Japan was forced to sur-
render on

2 September 1945, thereby writing

a final, dramatic chapter to World
War Il.
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ground. These volunteer civilians kept a
close watch for enemy aircraft that might
appear in the skies overhead, skies that
were sometimes filled with planes flying
from one point to another on training
missions or to and from bases. It was an
important aspect of defense to be able to
distinguish quickly and accurately
between friendly and enemy aircraft.
Spotters used “spotter cards” to help
them do the job.

. - =J

The Hawker Hurricane is a
British fighter plane.

£ N
The Tuskegee Airmen

m In July 1941, the Army Air Corps began
a program to train Black Americans as mil-
itary pilots. The military selected Tuskegee
Institute to train pilots because of its com-
mitment to aeronautical training. The pro-
gram was titled the “Tuskegee Experiment.”
Once a cadet completed primary training,
he was sent to nearby Tuskegee Army Air
Field to complete flight training and transi-
tion to combat-type aircraft. “Tuskegee
Airmen” included pilots, navigators, bom-
bardiers, maintenance and support staff,
instructors, and all the personnel who kept
the planes in the air.

The Tuskegee Airmen exemplified
courage, skill, and dedication in combat.
They flew more than 15,000 sorties, com-
pleting over 1,500 missions during the
war. Equipped with their red-tailed P51
Mustangs, the pilots of the 332nd Fighter
Group never lost an escorted bomber to
enemy fighters—a record only the
Tuskegee Airmen can claim.

American bomber crews reverently
referred to them as “The Black Redtalil
Angels” because of the identifying red
paint on their tail assemblies. Feared and
respected by the Germans, the Airmen
were known as the “Schwartze
Vogelmenschen”—Black Birdmen.

At the end of the war, the Tuskegee
Airmen returned home with numerous
awards for gallantry. Their heroics in the air
and dignity on the ground won them the
highest honors.

Because spotters never knew from
which direction airplanes would come,
they were trained to quickly look for the
shape of the wing, the number of
engines, the forward profile, and any
other markings on the plane that would
enable them to quickly identify it.

Each spotter card showed several per-
spectives of the plane it represented,
along with the plane’s markings.

Air power is like poker. A second-best hand is like none at all—it will cost you dough and win you nothing. —General George Kenney 15




1944

V-2 rocket first used in combat.

1945
August 6 B-29 Enola Gay dropped an atomic bomb
on Hiroshima.

F86-Sabre.

Into the
Jet Age

m With the advent of jet technology, the
world of aviation was again on the edge of
change. This time, the changes would rev-
olutionize military as well as civilian air-
craft and turn the business of passenger
transport into a race to see which airline
could carry the most people the greatest
distance in the least amount of time.

Both the Allies and the Germans were
engaged in building jets as World War II
was drawing to a close; by the time the
Korean conflict began in 1950, the speed
of jet fighters was considered a necessity
to win air combat engagements.

Engineers continually worked to modify
these planes, each change allowing the
aircraft to fly higher and faster while also
improving its stability and maneuverability.
These developments eventually led to
supersonic bombers like the B-58 and
wide-body cargo planes with the capacity
to carry troops, tanks, and tons of sup-
plies into battle.

One of the greatest beneficiaries of jet
development was commercial aviation,

and by the 1960s, passenger jets were
eclipsing ships and trains as the dominant
mode of passenger transport.

1947

September 18 United States Air Force formed as a

separate service.

October 14 Captain Charles E. Yeager flew faster than

the speed of sound for the first time in the rocket-

powered Bell X-1.

1945 World War Il ended
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m No matter what nickname they go by,
modern helicopters are amazingly versa-
tile aircraft with the ability to lift directly
off the ground and fly without the need

for a runway.

The concept of vertical flight can be
traced to the Chinese top, a toy first
used around 400 B.C. By the mid-
1500s, Leonardo da Vinci was sketching
helicopter-like machines.

In 1907, French engineer Paul Cornu
managed to lift a helicopter he designed
into the air for 20 seconds. Though not a
long flight, it was enough to stimulate
other designers, who made great
advances in helicopter design.

It was not until 1939 that the first suc-
cessful helicopter flight took place in the

1948
The Berlin Blockade and airlift proved the power of air-
planes to help resolve diplomatic crises.

1949
March 2 Lucky Lady II: This Boeing B-50A made the first
nonstop around-the-world flight.

1950 Korean War began

Choppers. :
Copters.
Whirlybirds.

United States. Igor Sikorsky, a Russian-
born U.S. citizen who is known as the
“Father of the Helicopter,” flew his VS-
300 and launched a lucrative business
that provided helicopters for World War 11,
Korea, and Vietnam.

Today, helicopters are used for trans-
porting accident victims, crop seeding,
traffic reports, aerial photography, fighting
forest fires, rescues at sea, lifting heavy
construction materials for skyscraper con-
struction, and hundreds of other practical
applications. This fascinating machine
that can take off and land vertically;
hover in midair; and fly forward, back-
ward, sideways, or straight up and down
is as indispensable as it is versatile.

In 1939, the first successful flight of a helicopter was accomplished in the United States by Igor Sikorsky.
National Air and Space Museum #00089138 ©2002 Smithsonian Institution
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1953
November 20 Scott Crossfield became the first pilot to
fly at Mach 2 in the D-558 research plane.

Jackie Cochran became the first woman to fly faster
than sound.

1953 Color television introduced in the U.S.

Passenger
Jets

m Through the 1940s, the
U.S. led the passenger transport busi-
ness; however, in 1952, British Airways
challenged that lead with the introduction
of the world’s first jet airliner.

The Comet was designed to fly at
35,000 feet and higher, thus dramatically
reducing fuel consumption. But at these
altitudes, there was another problem to
be solved: creating a pressurized cabin in
which passengers could breathe without
oxygen masks. Once the issue of cabin
pressurization was resolved, the Comet
was ready to be introduced to the public,
and they loved it. The original Comet’s
lifespan was cut short because of struc-
tural problems.

The Boeing 707, based on a jet tanker
design built for the U.S. Air Force, followed

1954

The U.S. Air Force Academy was created.
July 15 The Boeing “Dash 80” (prototype of 707) first

test flight occurred. |

1955

August 4 The U-2 reconnaissance prototype first flew.

1955 Disneyland opened in California

the Comet in 1954, not only
addressing the structural problems that
doomed the first jetliner, but also boast-
ing a newly designed airframe that offered
a smoother, faster ride with room for
more passengers. This airliner sparked
Douglas Aircraft to produce the DC-8, a
plane with greater range and more cabin
width, which allowed an extra passenger
seat in each row.

With a seating capacity of up to 550
passengers, Boeing’s 747 was the
world’s first and largest commercial
jumbo jet, a plane over 230 feet long
with a wingspan of almost 200 feet.

1957
January 15-18 A jet flew around the world for the
first time.

October 4 The Russians launched Sputnik I, the first
artificial Earth satellite.

Boeing 757 aircraft.

The Lockheed L-1011, McDonnell
Douglas DC-10, and Airbus A300 followed.
The Boeing 777 is the most recent
entrant into the wide-body aircraft market.

The Concorde supersonic transport was
the result of a partnership between the
French and British governments. Only 16
Concordes were built, but given its ability
to travel at Mach 2.2 (over twice the
speed of sound) at an altitude of 50,000
feet, flying the Concorde became an
incredible experience for its passengers.

Today, aircraft manufacturers continue
to adapt their machines to the market’s
desire to get there faster, more efficiently,
and more comfortably.

Breaking the Sound Barrier

m Air Force Test Pilot Captain Charles E.
“Chuck” Yeager broke the “sound barrier”
for the first time by flying Mach 1.06 on
14 October 1947. This first supersonic, or
above Mach 1, flight occurred at 43,000
feet above California’s Mojave Desert in
the bright orange air-launched,
rocket-powered Bell X-1 aircraft

named Glamorous Glennis

in honor of his wife. __
Mach is the ratio of

the speed of an object to
the speed of sound. The speed

—

The flying machines will eventually be fast; they will be used in sport, but they should not be thought of as commercial carriers. —Octave Chanute, 1910

of sound varies with pressure and
temperature, so at sea level, Mach
1 is about 760 miles per hour,
and at 35,000 feet, it is about
660 miles per hour.
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1958

January 31 Explorer 1 successfully orbited Earth.
October 1 NASA was established.

December 19 First voice radio broadcast from
space occurred.

1958 Public schools integrated in Little Rock, Arkansas

Dawn of the
Space Age

m The National Aeronautics and Space
Administration (NASA) was formed with
President Dwight D. Eisenhower’s signing
of the National Aeronautics and Space Act
of 1958. The NACA and parts of other
agencies formed its core; its purpose was
research and development for the explo-
ration of space. NASA also emerged in
some measure because of the pressures
of national defense during the Cold War
with the Soviet Union, a broad contest
over the ideologies and allegiances of the
nonaligned nations of the world in which
space exploration emerged as a major
area of contest.

The space age actually began before the
creation of NASA. From the latter 1940s,
the Department of Defense pursued
research, rocketry, and upper atmospheric
sciences as a means of ensuring American
leadership in technology. A major step
forward came when President Eisenhower
approved a plan to orbit a scientific satellite
as part of the International Geophysical
Year (IGY), a cooperative effort to gather
scientific data about Earth, for an eighteen-
month period from 1957 to 1958. The
Soviet Union quickly followed suit,
announcing plans to orbit its own satellite.

The Naval Research Laboratory’s Project
Vanguard was chosen on 9 September
1955 to support the IGY effort, largely
because it did not interfere with high-priority
ballistic missile development programs,
while an Army proposal to use the
Redstone ballistic missile as the launch
vehicle waited in the wings. The technologi-
cal demands upon the Vanguard program
were too great and the funding levels too
small to ensure success.

A full-scale crisis resulted when the
Soviets launched Sputnik 1, the world’s first
artificial satellite, on 4 October 1957. This
had a dramatic effect on American public
opinion, creating an illusion of a technological

18

The X-15 rocket-powered aircraft under the
wing of a B-52, waiting to be air-launched.
This photo was taken from an observa-
tion window in the B-52 shortly

before dropping the X-15. . l

gap, and provided the impetus for
increased spending for aerospace endeav-
ors, technical and scientific educational
programs, and the chartering of new fed-
eral agencies to manage research and
development.

The United States launched its first
Earth satellite on 31 January 1958, when
Explorer 1, launched atop a modified
Redstone, documented the existence of
radiation zones encircling Earth. These
zones, shaped by Earth’s magnetic field,
came to be called the Van Allen Radiation
Belt. This mission began a series of flights
to the Moon and planets.

JPL Director William Pickering, astrophysicist
James Van Allen, and rocketeer Wernher von
Braun hold up a mock-up of Explorer 1.
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The X-15:
Bridging the Gap

m In the X-15 program, the Air Force,
NASA, Navy, and North American Aviation
embarked upon a new frontier—exploring
the possibilities of a piloted, rocket-
powered, air-launched aircraft capable

of speeds about five times that of sound.

Between 1959 and 1969, in 199 flights,
the X-15 program demonstrated the human
desire to fly higher, faster, and beyond
Earth’s atmosphere. On 22 August 1963,
the X-15 set an altitude record of
354,200 feet (67 miles). Four years later,
the aircraft set a speed record of Mach
6.7 (4,520 miles per hour).

The vehicle provided the platform for
many scientific and technological studies.
With an exterior skin of a nickel-chrome
alloy that could withstand extreme heat,
(over 1,000°F) and a structure specially
designed for the harsh unknown environ-
ment encountered at hypersonic speeds,
the vehicle was able to carry out scientific
research and survive. This research helped
prove that a pilot could master the skills
required for flight into space, even the
ability to function in a weightless environ-
ment. The program also resulted in the
first full-pressure suit to protect pilots in
space, metal alloys that could survive high
temperatures, new electronic and control
methods including a reaction control sys-
tem to effect maneuvering in the thin
atmospheres of near space, and knowl-
edge of high-speed flight.






1960
April 1 Tiros | was the first weather satellite launched.

1961

April 12 The first human being to travel in space
(Major Yuri Gagarin) completed one full orbit of Earth.

May 5 Alan Shepard was the first American in space.

1961 DNA molecule structure determined
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USAF test pilot school in the 1950s. (USAF)

Test Pilot School

m The U.S. Air Force Test Pilot School at
Edwards Air Force Base in the Mojave
Desert was established to improve weapon
systems testing. The fundamental key to
success in aerospace flight testing and
evaluation is the capability, knowledge, and
skill of the flight test pilot. Without him—
and, increasingly, her—the work of the Air
Force Flight Test Center would be impossible.

It is through flight testing that test pilots
determine whether an aircraft will be suit-
able for its intended mission. The school
teaches flight test techniques for evaluat-
ing aircraft performance, flying qualities,
and systems characteristics. Today’s test
pilots are responsible for determining the
viability of a new generation of extremely
sophisticated aircraft weapon systems that
include lasers capable of destroying mis-
siles, unpiloted craft that drop bombs and
eavesdrop inside enemy lines, and air-
craft that fly like cargo planes but take
off like helicopters.

As part of their training, pilots and engi-
neers fly about twenty different aircraft.
Graduates will fly the newest prototype
Air Force aircraft and weapon systems,
including fighter, attack, bomber, recon-
naissance, cargo, and helicopter aircraft.
Some alumni become NASA astronauts.
The U.S. Navy operates a similar school
in Maryland.
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1963 President Kennedy assassinated

1963
August 22 The X-15 aircraft set an altitude record of
67 miles.

1966
March 16-17 Neil Armstrong and David Scott performed
the first orbital docking.

To the Moon:
Apollo

m As an effort to offset world perception
of Soviet leadership in space and technol-
ogy, President John F. Kennedy made a
public commitment on 25 May 1961 to
land an American on the Moon by the end
of the decade. Following the devastating
Apollo 1 capsule fire in January 1967, the
first Apollo mission of public significance
was the circumlunar flight of Apollo 8.

As that mission orbited the Moon on
Christmas Eve 1968, the nation united as
one, if only for a few moments, to witness
this epochal event.

The flight of Apollo 11, lifting off on 16
July 1969, made the epic voyage to land
on the Moon. On 20 July 1969, the
Lunar Module, with astronauts Neil A.
Armstrong and Buzz Aldrin aboard, landed
on the lunar surface while Michael Collins
orbited overhead in the Apollo command
module. These astro-
nauts were the first - =
humans ever to reach |
another world. Armstrong
was first to set foot on

1967

Astronauts Gus Grissom, Roger Chaffee, and Ed White
died in the Apollo 1 capsule fire during a ground test in
preparation for their launch.

1968
December Apollo 8 circumnavigated the Moon.

1968 Civil rights activist Martin Luther King assassinated

the surface, telling millions on Earth who
saw and heard him that it was “one small
step for [a] man—one giant leap for
mankind.” Aldrin soon followed him out,
and the two plodded around the landing
site in the lunar gravity (*/s of Earth’s) and
planted an American flag.

Five more landing missions followed at
approximately six-month intervals through
December 1972 (in addition to the aborted
Apollo 13 flight), each of them spending
an increasing amount of time on the
Moon. The scientific experiments placed
on the Moon and the lunar soil samples
returned have provided grist for scientific
investigations ever since.

Apollo left several important legacies:
it accomplished its political goals; it was
a triumph of management in meeting the
enormously difficult systems engineering
and technological integration requirements;
and it enabled the people of the world,
for the first time, to see their home from
afar—a tiny, lovely, and fragile “blue marble”
hanging in the blackness of space.

Buzz Aldrin on the Moon
during the Apollo 11
mission, July 1969.





