
Wing walking, 
a favorite barnstormer stunt
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“Ours is the commencement of the flying age, 
and I am happy to have popped into existence 
at a period so interesting.”



Bessie Coleman was an unlikely pioneer. 

She was one of 13 children born to a former slave 
in Texas sometime in the 1890s. Her father was part 
African-American and part Cherokee and Choctaw Indian.
Her mother, an African-American, didn’t know how to read.
But she had big ideas for her little girl. She made Bessie
want to “become somebody.”

It took a while, but Coleman figured it out. The “somebody”
she wanted to become was an airplane pilot.

Coleman managed to graduate from high school. She 
even had a semester of college in Oklahoma. She loved 
to read. One of the things she read about was aviation.
During World War I, she was living in Chicago, working 
as a manicurist. The newspapers were full of stories 
about the air war in Europe.

Coleman decided she didn’t want to remain on the 
ground. She didn’t want only to read about aviation. 
She wanted to fly. 

When she went to sign up for lessons, doors closed 
in her face. Yes, there were a few women pilots—
but a black woman? No one she talked to could imagine
such a thing.

But she had a powerful friend—Robert S. Abbott. He was
the editor of the Chicago Weekly Defender. His newspaper
had sponsored a contest to find the best manicurist in 
black Chicago. Coleman won that contest.
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Quick Write

• the barnstormers 

• the major contributions
of the barnstormers

• how the barnstormers
contributed to 
public awareness 
of aviation

Learn About. . . B

LESSON 1
The BarnstormersThe Barnstormers

If you’re trying to reach
a goal, it helps to have 
a supporter, as Bessie
Coleman did—someone
who has confidence 
in you and convinces
you that you can
achieve your dream.
Describe an experience
when you or someone
close to you got support
in reaching a goal.



So Coleman had an “in” with Abbott. She went to see 
him. He liked her idea of flight lessons. And he had 
an idea of his own. Go to Europe, he said. People there 
will be more accepting of you. He had another tip: 
Learn French before you go!

So Coleman went back to school—night school this time. 
She learned French and traveled to Europe. 

After a few months, she ran out of money. So she returned 
to the United States. She went back to work. She saved as
much money as she could. Finally she had enough to return 
to Europe. She looked for the best flight teacher she could
find. She ended up studying with the chief pilot for Anthony
Fokker, the famous aircraft manufacturer.

Fokker saw Coleman’s talent and
encouraged her. He became her mentor. 
A mentor is a trusted coach or guide.

On 15 June 1921, Bessie Coleman got 
her license. She was the first licensed 
black woman aviator in the world.
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• mentor 
• barnstormer
• spectator
• altitude
• aerodynamic
• enthusiast
• amphibian

Vocabulary B

BBEESSSSIIEE CCOOLLEEMMAANN

Bessie Coleman was the first 
black woman to get a pilot’s license. 

Courtesy of the Smithsonian Institution/Corbis
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The Barnstormers 

Bessie Coleman’s story is inspiring to anyone striving to make a dream come true.
Her story is also important because of the kind of aviator she was. Coleman earned 
fame as a barnstormer—a pilot who travels around the country giving exhibits of stunt
flying and parachuting. The term barnstorming comes from the time pilots would fly
over a small rural town to attract attention, then land at a local farm. In the 1920s,
the term became attached to stunt flying. Historians give stunt pilots like Bessie
Coleman credit for sustaining the aviation industry during its early years. 

Significance of the Barnstormers

Barnstorming shows drew crowds of spectators—people who come to see an event 
or show—during and after World War I. 

These daredevil pilots, along with the stuntmen and parachutists who worked 
with them, entertained people in the days before there were theme parks or
television. Some pilots worked in teams. Their acts were called “flying circuses.”
Once the war was over, these pilots became the public face of American aviation. 

The aircraft industry had boomed during the war. Britain, France, Germany, and
Italy produced tens of thousands of planes. And the United States was catching up.
By the war’s end, it had almost 4,000 planes and about 9,500 men in the air service.

But on 14 November 1918, three days after the war ended, the US government
canceled $100 million worth of airplane contracts. The country’s leaders didn’t 
yet see how important aircraft could be for national security in peacetime.

TTHHEE CCUURRTTIISSSS JJNN  44  ““JJEENNNNYY””  
The Curtiss “Jenny” became available as Army surplus 
after World War I and was popular with barnstormers.

Courtesy of the EAA/Jim Koepnick



Within three months, 175,000 workers in the aircraft industry lost their jobs.
Aircraft production dropped by 85 percent. The Army dumped its surplus 
warplanes onto the market. That was a big blow to the aircraft companies. 
Who would buy their new planes when Uncle Sam was selling old ones 
at bargain prices?

Commercial and private aviation did not exist. There were no regularly scheduled
flights for business or vacation travelers. Cars weren’t yet popular either. Most
people traveled from one city to another by train. In fact, even though aviation 
had been important during the war, by 1918 most Americans had still never 
seen an airplane.

The barnstormers changed that. Many of them were former Army pilots. Since
military aviation had been cut back, a large number lost their jobs. They leaped 
at the opportunity to keep flying. 

These pilots enjoyed showing off the skills they had mastered in combat. 
They excelled at tight turns and daring maneuvers. And they often flew 
the same aircraft—planes such as the Curtiss JN-4 (“Jenny”)—that they 
had trained on in wartime. 

Significant Barnstormers

Bessie Coleman was just one of 
several Americans who gained fame as
barnstormers and helped move aviation
into the public eye. Like the pilots 
of World War I, the barnstormers were 
a special breed.

For the barnstormers, flying was in 
some ways less risky than it had been 
for combat pilots. No enemy guns fired
on them as they performed maneuvers
over fields and county fairgrounds. But
flying, especially stunt flying, was still
dangerous. Many of the barnstormers
died in air accidents. Among them 
were Bessie Coleman and another pilot
named Lincoln Beachey.

Born in San Francisco, Beachey (1887–1915) was one of the top barnstormers. 
At one point, Orville Wright called him “the greatest pilot of all time.” In his 
Curtiss biplane, Beachey thrilled crowds with his dives. He could snatch a scarf 
or a handkerchief off the ground using the tips of his wings. For an exhibition 
at Niagara Falls, New York, he drew 150,000 spectators.
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LLIINNCCOOLLNN BBEEAACCHHEEYY

Courtesy of Corbis Images
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Someone on the ground 
would first notice it as a buzz 
or a whine. Much too loud 
for an insect, they said. 
It sounded like an engine. 
But what was an engine 
doing up in the sky? Could 
it be one of those newfangled
flying machines?

Or maybe a farmer would see 
a shadow fall across his field—
a shadow much too big to be
that of a bird. 

It’s an airplane! A barnstormer
had come to town! 

The pilot would typically circle
over a village or a small town 

to get people’s attention. Then he’d land in a nearby field. Word would spread.
People would gather to get a look at the aircraft. The pilot would offer rides.
Some hardy souls would volunteer to go up. They would typically get 
a five-minute flight for $5—the equivalent of about $50 today.

Barnstormers liked to show what they could do wherever crowds gathered 
at places like county fairs and carnivals. Flying circuses, conducted by teams 
of pilots, became a popular form of entertainment. 

Pilots who weren’t part of the circuses often teamed up with stuntmen. 
The stuntmen had an amazing bag of tricks. “Wing walking,” for example, 
was a real crowd pleaser. 

With the pilot flying a biplane in a circle, the stuntman would leave the
cockpit. He or she would walk out on the edge of the lower wing, then 
climb to the upper wing and walk back toward the cockpit. To give viewers 
an extra thrill, some wing walkers would stand on their heads.

WWIINNGG--WWAALLKKIINNGG

Wing-walking was a favorite stunt barnstormers
performed to demonstrate to the public the 
thrill of flying.

Courtesy of Museum of Flight/Corbis

A Barnstormer Arrives



Even Charles A. Lindbergh, best known for his 1927 solo flight across the Atlantic
Ocean, was a barnstormer at the beginning of his career. (You’ll read more about
Lindbergh in the next lesson.)

As you read earlier, most barnstormers were former military aviators. But a number
of women also were taking to the skies. Among them was Phoebe Fairgrave Omlie.
She ran her own flying circus. She was the first woman in the United States 
to become a licensed transport pilot. In 1933, she also became the first woman
appointed to a federal government job in aviation—special assistant for air
intelligence for the National Advisory Committee for Aeronautics, the agency that
eventually became the National Aeronautics and Space Administration (NASA).
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PPHHOOEEBBEE FFAAIIRRGGRRAAVVEE OOMMLLIIEE

Courtesy of Underwood & Underwood/Corbis

Omlie’s Air Markers
In 1935, Phoebe Fairgrave Omlie made one of her biggest contributions 
to American aviation when she developed the “air marker” system. This was 
a network of black and orange navigational markers in which names of towns 
were painted in 12-foot letters on the roofs of buildings all across the country.
These markers identified the location, showed which direction was North, 
and indicated the distance and direction of the nearest airport. Eventually 
16,000 markers—one every 15 miles—guided pilots along every air route 
in the United States.

Skynotes
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Phoebe Fairgrave Omlie 
(center), special assistant 
to the intelligence division of 
the National Advisory Committee 
for Aeronautics, with Edna
Gardner, a leading speed pilot,
greet Elly Beinhorn, Germany’s
foremost woman flyer, in her 
low-wing monoplane.
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For pilots such as Coleman and Omlie, as well as for women across the nation, 
it was an exciting time. Opportunities were widening. With passage of the 19th
Amendment to the US Constitution, women won the right to vote. Many cast
ballots for the first time in the 1920 presidential election.

Margery Brown, another female barnstormer, wrote about why women wanted 
to fly: “Halfway between the Earth and sky one seems to be closer to God. There 
is a peace of mind and heart, a satisfaction that walls cannot give. When I see 
an airplane flying I just ache all over to be up there.”

The Barnstormers’ Major Contributions 

Historians call the years between 1919 and 1939 the “golden age of aviation.” 
Pilots set one record after another. They flew faster. They attained greater altitude—
the height above Earth’s surface. They served as test pilots. (It’s probably fair to say
that in those early days, every pilot was a test pilot.)

During this period airplanes evolved from slow-moving, cloth-and-wood structures 
to faster aircraft made of metal. These planes were more aerodynamic—designed 
with rounded edges to reduce wind drag.

Engines became more reliable. This was another key advance. Soon wealthy 
aviation enthusiasts—strong supporters or fans—began to offer prizes for the first 
pilot to achieve a certain goal. 

In 1911, for instance, newspaper owner William Randolph Hearst offered $50,000 
to the first pilot who could fly across the United States in 30 days or less. As you
read in Chapter 2, Calbraith Rodgers was the first to fly the distance. But he didn’t
win the prize. He took almost three weeks too long. Engine trouble, among other
problems, slowed him down. 

Another wealthy aviation enthusiast was Raymond Orteig. In the early 1920s 
he offered $25,000 for the first nonstop flight from New York to Paris. Again, 
the engines weren’t up to the task.

But within a few years, engines had improved enough to make transatlantic flight
possible. Some pilots then turned to a new challenge: polar exploration. 

From childhood, Rear Adm Richard E. Byrd had longed to explore the North and
South Poles. Trained as a flier, he advanced both aviation and polar exploration. 
In 1926 he and his pilot were the first to fly over the North Pole. Their aircraft 
was a Fokker monoplane with three Wright Whirlwind engines. 

In 1929 Byrd flew to the South Pole. His expedition included three Loening 
amphibian planes—aircraft designed to take off and land on either water or land.
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Flight Paths

Rear Adm Richard E. Byrd, Polar Aviator 
After World War I, barnstormers brought the magic of flight to the American
heartland. And beginning in the 1920s, Richard E. Byrd helped direct attention 
to the ends of the earth—the North and South Poles. 

Born in 1888 to a famous Virginia family, he
graduated from the United States Naval Academy 
in 1912. He was a naval aviator in World War I.
Eventually he rose to the rank of rear admiral in 
the US Navy. 

He developed plans and navigational aids for the
Navy’s first transatlantic flights. He also helped
Charles Lindbergh prepare for his solo flight across
the Atlantic Ocean.

Byrd’s polar adventures began with an assignment
in western Greenland, in the North Atlantic. On 
9 May 1926 he and his pilot, Warrant Officer Floyd
Bennett, were the first people to fly over the North
Pole. For their feat, both men received the Medal 
of Honor, not usually given in peacetime. Finally,
Byrd turned his attention south. For the next three
decades, he did more than anyone else to direct
exploration of Antarctica. 

On 28 November 1929, Byrd and his pilot Bernt Balchen flew to the South Pole. 
It was the first of many trips. The team carried out scientific research. They studied
meteors, cosmic rays, weather, and Earth’s magnetism.

In 1934 Byrd spent five months living alone in a hut 123 miles away from his 
main base. It was as far south as any human had ever lived.

He was a celebrity, and he liked being famous. He knew that interest in his
exploits helped build public support for scientific exploration. He raised a great
deal of money for research, too. 

By the 1950s he was the senior US government official in charge of South Pole
research. He was an active explorer until the last months of his life. He died 
in 1957 at the age of 68.

RRIICCHHAARRDD EE..  BBYYRRDD

Courtesy of George Silk/
Time Life Pictures/Getty Images
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How the Barnstormers Contributed 
to Public Awareness of Aviation 

Since most Americans had never even seen an airplane, whatever ideas they had
about flying probably included many fears. The barnstormers’ demonstrations 
didn’t do away with people’s fears. After all, spectators sometimes saw dreadful
accidents. But the barnstormers’ air shows certainly created an interest in flight,
even in rural areas and small towns. They publicized the airplane and brought
romance to flying. Some people believe that without the barnstormers, aviation
might have died altogether in the United States.

Stanford University historian Joseph Corn describes the importance of the
barnstormers in his book, The Winged Gospel: 

Crowds assembled at the smallest airfield to watch planes take off and land, 
while the public voraciously consumed the many stories about aviation in
newspapers and magazines. . . . So central was the airplane in the American
imagination, in fact, that many people expected that they would soon take 
to the sky, flying their own family plane or helicopter. But more than 
anything, the airplane symbolized the promise of the future.

As the people around the world would soon find, that future was closer than 
most of them realized.

AA  11991199  NNEEWWSSPPAAPPEERR AADDVVEERRTTIISSEEMMEENNTT FFOORR AA BBAARRNNSSTTOORRMMEERR EEXXHHIIBBIITTIIOONN

Courtesy of the National Air and Space Museum, Smithsonian Institution (SI Neg. No. 85-12327)
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CHECKPOINTS

Lesson 1 Review 
Using complete sentences, answer the following questions 
on a sheet of paper.

1. How did Bessie Coleman learn about aviation?

2. Why did Robert Abbott suggest that Bessie Coleman 
go to Europe?

3. Why did aircraft manufacturers have a hard time after 
World War I ended?

4. What background did many barnstorming pilots share?

5. What was Phoebe Fairgrave Omlie’s “air marker” system?

6. What did wealthy aviation enthusiasts offer that advanced 
progress in flight?

7. What technical improvements in aircraft made possible 
Richard Byrd’s polar flights?

8. How did the barnstormers contribute to public awareness 
of aviation?

Applying Your Learning 

9. Why do you think the barnstormers’ air shows changed 
people’s ideas about aviation? 



Charles A. Lindbergh was one of many young men 
and women learning to fly in 1922.

He toured as a wing walker and parachutist in a barnstorming
act, and then a pilot. He joined the Army in 1924 and graduated
first in his flying class in 1925, but did not receive a regular
commission. He joined the Army Reserve and returned to civilian
life. He then spent a year as a pilot for the new airmail service.

In September 1926 he decided to try to fly across the Atlantic.
He had his eye on the Orteig prize—$25,000 for the first pilot
to fly solo nonstop from New York City to Paris, France.

Lindbergh knew that other pilots were after the same prize,
so he moved fast. He had $2,000 of his own savings, plus
$13,000 he’d collected from businessmen in St. Louis. He
struck a deal with Ryan Aircraft Inc. to build him a plane. 
He wanted a high-wing monoplane with a single air-cooled
220-horsepower Wright Whirlwind engine. 

Just 60 days after the contract was signed, Ryan delivered 
the aircraft. After a few weeks of test flights, Lindbergh was
ready. He named the aircraft the Spirit of St. Louis, in honor 
of the men who had supported him. 

On 10 May 1927, he flew nonstop from San Diego to St. Louis.
After a brief stop, he flew on to New York City. He made it 
in 21 hours and 20 minutes of flying time. No one had ever
flown across the country so fast. He had set a record before 
he even took off for Paris. On 20 May, after waiting a while
for the weather to clear, he took off from a rain-soaked
runway at Roosevelt Field. 

Lindbergh had no radio. He had only a compass to guide him
as he flew above the stormy skies over the North Atlantic. 
And he was alone. 
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Give some examples 
of the equipment 
aboard modern
transatlantic aircraft 
that Charles Lindbergh
did not have when 
he made his famous
New York-to-Paris flight.

Quick Write

• Charles Lindbergh’s
famous contribution 
to aviation 

• the significance of the
first transatlantic flight

• other significant
contributions 
that helped flight 
become mainstream

Learn About. . . B

LESSON 2
Flight Goes MainstreamFlight Goes Mainstream



But 27 hours after taking off, he saw a promising sight: 
the green western edge of the British Isles. Circling low, 
he spotted some boats in the water. He leaned out of his plane
and called down to the fishermen: “Which way is Ireland?”

He was on course. And he was ahead of schedule. He crossed 
the Irish Sea and the English Channel. Finally he entered 
the French skies. 

He touched down 21 May 1927 at Le Bourget Airport 
outside Paris. He’d flown 3,600 miles in 331/2 hours. He won
the Orteig prize for the first pilot to fly solo nonstop from 
New York to Paris.
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• milestone
• apprentice
• transcontinental
• autogiro
• circuit
• equator
• blind flight
• spatial disorientation
• mainstream
• flight simulator
• aerial refueling

Vocabulary B

Courtesy of Maps.com

THE NORTH ATLANTIC
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Charles Lindbergh’s Famous Contribution to Aviation 

The minute his plane touched down in Paris, Lindbergh became an international
hero. Newspapers and magazines around the world reported on his achievement.

The barnstormers had built public interest in aviation by giving farmers five-minute
spins over their cornfields. Lindbergh’s transatlantic flight opened people’s minds 
to larger possibilities of air travel. 

In July 1927, still piloting the Spirit of St. Louis, Lindbergh embarked on a tour of 
the country. A high-level kind of barnstorming, you might call it. In a little more
than three months, he flew 22,350 miles back and forth across the United States. 
He made speeches in 72 cities. Lindbergh encouraged people to get pilot training.
His efforts to promote civil aviation led to the construction of hundreds of airports.
He was a true goodwill ambassador for aviation.

In December Lindbergh capped off a historic year with a 3,200-mile all-American
tour. He began with a nonstop flight from Washington, D.C., to Mexico City. 
He then continued southward to a dozen other Latin American countries.

Over the next several years, Lindbergh and his wife, Anne Morrow Lindbergh,
worked in civil aviation. They made survey flights to determine the best routes 
for new airlines. 

The Significance of the First Transatlantic Solo Flight

In times past, travelers would often see big stones or slate tablets along the road.
These stones marked the distance to the next town. These were called milestones. 
Today people use the word milestone to describe an important event, such as 
a breakthrough in the advancement of knowledge in a field.

The Wright brothers’ flight on 17 December 1903 was a milestone flight. 
So was Lindbergh’s transatlantic solo flight, which opened the door to the daily
international air travel we enjoy today. In the early 20th century, the golden age 
of aviation, such milestone flights came one after another.

Today, jumbo jets fly from New York to Paris in less than one-third the time
Lindbergh took. But his flight—which demonstrated the potential of the airplane 
as a safe, reliable mode of transportation—still stands as one of the greatest
individual achievements of all time. 



Charles A. Lindbergh 
Charles Lindbergh—“Lucky Lindy”—appeared to lead a charmed life in many
ways, but his life was not without controversy or tragedy.

He and his wife suffered personal tragedy when their infant son was kidnapped
and murdered in 1932. The case was one of the most sensational crimes of 
the first half of the 20th century. Weary of life in the public eye, the Lindberghs 
moved to England. 

But Europe wasn’t all that peaceful in the 1930s. War was brewing. Lindbergh
assessed the strength of the air forces of different countries in Europe. As a result,
he called for the United States and its Allies to make an agreement with the
Germans that would end the war. He thought the Germans were too strong 
to defeat in battle.

Lindbergh returned to the United States in 1939 and made a survey for the 
War Department. He gave speeches for the America First Committee, a group 
that opposed the US entry into World War II. For this, some people branded 
him pro-Nazi, and he resigned his Army Reserve commission.

But in 1941, when the United
States entered World War II, 
he offered his services to the
Army Air Force. Later, he went 
on several missions as a civilian
consultant to the Ford Motor
Company and the United Aircraft
Corporation. Although officially 
an “observer,” he flew 50 combat
missions during a tour of duty 
in the Pacific.

In 1954, President Eisenhower 
and the US Senate returned
Lindbergh to the Air Force Reserve
as a brigadier general. Lindbergh
died in 1974. 

Flight Paths

CHARLES A. LINDBERGH

Courtesy of AP Photo

E
x

p
lorin

g
 F

lig
h

t

LESSON 2 || Flight Goes Mainstream 95



CHAPTER 3 || Expanding the Horizon96

Anne Morrow Lindbergh—
Aviator and Writer
In 1927 Anne Morrow was in Mexico City
when Charles Lindbergh showed up for
Christmas dinner at her parents’ house. 

He was on the goodwill tour of Latin
American countries that he made after
his historic transatlantic flight. Anne’s
father, Dwight Morrow, was the US
ambassador to Mexico. Lindbergh had
stopped to spend the holiday with him
and his family.

Anne and Charles fell in love, and 
in 1929 they married. They formed 
a remarkable partnership. She learned 

to fly. The sky was the one place they could be alone together, away from 
hero-worshipping crowds.

She referred to herself as “Charles’s faithful page.” Her husband said of her, 
“No woman exists or has existed who is her equal.”

As an aviator, Anne Lindbergh is best known for her 1931 flight to China via 
the “Great Circle Route.” She accompanied her husband, serving as his copilot,
navigator, and radio operator. The Lindberghs showed it was possible to reach
Asia from the United States by flying over Canada and the North Pole, rather 
than across an ocean.

She wrote about the trip in a book called North to the Orient. Writing was 
a way for her to establish her own identity and to step out of her husband’s
shadow. She also wrote Listen: The Wind and Gift from the Sea. 

ANNE MORROW LINDBERGH

Courtesy of the National Air and Space Museum,
Smithsonian Institution (SI Neg. No. 80-438)

Flight Paths
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Amelia Earhart’s Record Flights 
Amelia Earhart also made two milestone flights across the Atlantic. The story 
of her achievement sheds light on the state of aviation at the time.

Lindbergh’s historic solo crossing did not lead to routine air travel right away. 
Flying was still dangerous. In 1927, the year Lindbergh achieved fame, 19 men 
and women died in unsuccessful attempts to fly across the Atlantic.

Amelia Earhart was the first woman to fly across the Atlantic. But she went 
as a passenger, not a pilot. She’d had some flight training. But Earhart hadn’t yet
devoted her life to aviation. 

In April 1928, however, aviator Wilmer Stultz asked her a favor. He and his
navigator, Louis Gordon, wanted Earhart to accompany them as they crossed the
Atlantic. They were seeking a prize offered by Pittsburgh heiress Amy Phipps Guest.
She wanted to get a woman across the ocean in the air—even if only as a passenger.

The plane Stultz, Gordon, and Earhart flew was the Friendship—a Fokker C-2
trimotor with a gold and flame-red paint job. It was a long, cold, dangerous trip.
They lost radio contact on the way. They had only a gallon of fuel left when 
they landed. And they landed in the wrong country—Wales instead of Ireland. 
But they made it across the Atlantic. 

Stultz got a $20,000 award. Gordon got $5,000. Earhart received no money. 
After all, she had gone along, as she later indicated in the title of her autobiography,
“for the fun of it.”

But the flight was a great opportunity for her to be an apprentice—a person who
works with a skilled master to learn by practical experience.

Stultz was one of the best pilots of that day. And Earhart, even though wedged
between two gas tanks for most of the trip, didn’t miss a thing. She watched 
every move Stultz made. She saw how he maneuvered through fog and storms. 
And she got it all down in her notebook. 

The press hailed her as “Lady Lindy.” Like Lindbergh, Earhart gained fame
overnight. And like him, she toured the country. 

But not everyone accepted Earhart as a hero. Some critics said she’d gotten a free ride.
They said she’d depended on the luck and the skill of her male pilot. She struggled
with self-doubt. But finally she proved her courage: she made more milestone flights. 
She set the altitude record for an autogiro, an early, helicopter-like aircraft, reaching
18,415 feet. Then she became the first woman, and second person, to make 
a transcontinental—coast-to-coast—flight in an autogiro.

But Earhart still wasn’t content. For her, the milestone that mattered most was 
a solo crossing of the Atlantic. She wanted to be the first woman to do it.

On 20 May 1932 she took off in her Lockheed Vega from Harbour Grace,
Newfoundland. It was the fifth anniversary of Lindbergh’s famous flight.
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Amelia Earhart—Aviation Pioneer
Amelia Earhart (1897–1937) is one of the most 
outstanding women in aviation. Had she lived longer, 
she probably would have accomplished even more. 
Sadly, she disappeared at the peak of her career.

She was born in Kansas. She learned to fly, but didn’t have
a clear career goal. She was a teacher and social worker 
in Massachusetts. She thought about becoming a doctor.

But after becoming the first woman to fly across the
Atlantic, she knew what she wanted to do with her life: 
she wanted to be an aviator.

Earhart encouraged other women pilots. Like some other 
early aviators, she was also a writer. She published two books
and even married her publisher, George Putnam, in 1931. 
She continued her career under her own name, however.

Earhart disappeared two-thirds of the way into 
an around-the-world flight in 1937. How she met 
her fate in the South Pacific remains a mystery.

AMELIA EARHART

Courtesy of Topham Picturepoint/
The Image Works
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Fifteen hours later, she touched down at a farm outside Londonderry in Northern
Ireland. She had covered 2,065 miles, braving storms, heavy clouds, and strong
winds. She had coped with iced-up wings, instrument problems, and a broken 
weld in the exhaust system.

But she made it. No free ride this time. She proved she was a skilled and brave aviator. 

Earhart reached another milestone in 1935 as the first pilot to fly from Honolulu 
to Oakland, California. That trip took 18 hours and 16 minutes.

At that point, she felt the only goal left was a “true” round-the-world flight. 
Other pilots had flown around the world by that time. But they’d made their 
circuits in the northern hemisphere, where there is more land. A circuit is a route
that passes through one or more points and then returns to the starting point. Pilots 
could make a circuit of the globe by “island hopping”—making periodic stops 
to refuel. Earhart’s goal was to circle the globe as close as possible to the equator—
the imaginary circle that divides Earth into northern and southern halves.

Earhart took off 2 June 1937. With her was copilot Frederick Noonan. All went 
well for 40 days. They racked up 22,000 miles. But on the longest leg of the trip,
from Lae, New Guinea, to Howland Island in the Pacific, the plane disappeared.
President Franklin D. Roosevelt ordered a massive search. It was not successful. 
On 18 July 1937, the US Navy declared Earhart and Noonan lost at sea.
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Other Significant Contributions 
That Helped Flight Become Mainstream 

1st Lt James Harold Doolittle made another milestone flight on 24 September 
1929. His milestone was the first successful blind flight—the act of taking off 
and landing relying solely on instruments inside the cockpit for guidance. He took off,
flew five miles, and landed safely—all without looking out of the plane. Because 
of his work, manufacturers started equipping planes with instruments and 
two-way radios. 

Doolittle’s blind flight built on the work of Sgt William C. Ocker, the third 
enlisted man in the Army to become a pilot.

Ocker worked with Capt David A. Myers, the flight surgeon at Crissy Field, 
California, to solve the problem of spatial disorientation. Spatial disorientation 
is a condition in which a person’s sense of direction does not agree with reality. 
A pilot who is spatially disoriented literally doesn’t know which end is up. 

In the early days, even experienced pilots could get confused when visibility 
was poor. They sometimes thought they were banking left when they were 
banking right. This happened because they’d lost sight of the horizon, which 
they used to orient themselves.

FIGURE 2.1  1ST LT DOOLITTLE’S BLIND FLIGHT ROUTE

1. TOOK OFF

Marker Beacon

Marker Beacon

Consolidated NY-2

2. FLEW 5 MILES STRAIGHT AHEAD

3. MADE 180˚ TURN

4. FLEW TOWARD MARKER BEACON5. FLEW 4 MORE MILES

6. MADE 180˚ TURN

7. LINED UP WITH
LOCALIZER BEAM

Vertical Marker
Beam

8. DESCENDED

9. LANDED



Flight Paths

Lt Gen James “Jimmy” Doolittle—
Versatile Aviator
Lt Gen James Harold “Jimmy” Doolittle (1896–1993)
was one of the most versatile figures in American
aviation. Despite his name, this famous aviator could 
do just about anything. 

He was born in Alameda, California. He attended 
the University of California and the Massachusetts
Institute of Technology. He got flight training during
World War I. 

He made the first successful blind takeoff and landing 
in 1929. He left the Army Air Corps in 1930 and entered
private business, But first and foremost a Soldier, 
he returned to the Air Corps in 1940. 

Early in WW II, Doolittle led a surprise raid on Tokyo,
Japan’s capital, on 18 April 1942. It involved 16 twin-
engine B-25 bombers. For this daring raid, the planes
took off from the aircraft carrier USS Hornet. He won 
the Medal of Honor for his role in this raid.

Later, he served in North Africa and Europe. He became a lieutenant general in 1944.
When the war ended in 1945, he returned to private business. In 1989, President 
Ronald Reagan awarded him a Presidential Medal of Freedom.

LT GEN JAMES “JIMMY” DOOLITTLE

Courtesy of Bettmann/Corbis

This problem had to be solved if aviation was 
to be part of the mainstream—the current of most
people’s life and activities. If airlines were to be 
a part of the nation’s commerce and transportation,
planes needed to be able to fly at night. They also
had to be able to fly during fog and storms as well
as in good weather.

Ocker knew about spatial disorientation. 
He’d struggled with it himself. For years he had
used a turn-and-bank indicator, a device created 
by his friend Elmer Sperry, to help him stay
oriented while flying. But the device never seemed
to work in bad weather. At such times, it often 
gave a reading at odds with what Ocker’s instincts
were telling him.

TURN AND BANK INDICATOR

Courtesy of the National Air and 
Space Museum, Smithsonian Institution 
(SI Neg. No. 83-7649)
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Flight Paths

Katherine Sui Fun Cheung—
First Asian-American Woman Pilot
Katherine Sui Fung Cheung (1904–2003) left China 
at 17 to study music in Los Angeles. At age 26, she
started flying lessons. She made her first solo flight
after only 121/2 hours of instruction. She became 
the first licensed Asian-American woman pilot 
in the United States. A member of the exclusive
“Ninety-Nines” club—an organization of 99 women
pilots, such as Amelia Earhart and Phoebe Fairgrave
Omlie, who worked to further women’s interest 
in aviation and aviation in general—she took part 
in air shows and air races. (The Ninety-Nines
organization continues today.) Cheung amazed 
crowds with her rolls and loops in the air. 

Cheung planned to go to China to train pilots there. 
But a tragic crash that killed her cousin ended those
plans. At 38, she promised her dying father she would
give up flying. She kept her promise and in later years
went into the flower business. 

KATHERINE SUI FUN CHEUNG

Courtesy of the Los Angeles Public Library

Ocker’s “lightbulb” moment came when he realized that the times when 
the indicator seemed wrong were exactly the times when he needed it most.
When he was disoriented, the indicator was correct.

Ocker failed an orientation test when Capt Myers spun him around in a special
chair designed to simulate the conditions that gave pilots so much trouble. 
But Ocker passed when he brought along and used his trusty turn-and-bank
indicator. 

Many early pilots took pride in their ability to “fly by the seat of their pants.”
But Ocker and Myers realized that pilots of the future would have to rely more
heavily on instruments. Their work led to Doolittle’s successful blind flight. 

Ocker developed a number of devices that became critical to pilot training 
and aviation in general. These inventions are forerunners of today’s flight
simulators. A flight simulator is a training device that simulates, or imitates, 
the experience and sensation of flight. It lets pilots train without having to go 
up in the air.
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Sgt William C. Ocker—
A Flying Hero Moves Up
Through the Ranks
When William Charles Ocker enlisted in the 
US Army in 1898, most Soldiers were still on 
the ground. Ocker helped give the Army wings.

He became an excellent pilot. When he took 
the test for his license, the examiner wrote, 
“It was the most remarkable series of landings
ever made by a student flying for a pilot’s
license. Ocker’s mastery of the machine was
superb. . . .” He got his license on 29 April 1914.

But his great achievements were in laying the foundation for blind flight and
developing testing and training equipment.

Ocker was born in Philadelphia. He left school at the end of seventh grade. 
He enlisted during the Spanish-American War. He saw action in that conflict 
and the Philippine Insurrection as well. 

On guard duty in Fort Myer, Virginia, in 1909,
he’d seen the Wright brothers demonstrate
their aircraft. From then on, he knew he
wanted to fly. He became the third enlisted
man allowed to serve as a pilot.

Later Ocker became an officer. Among 
his many aviation inventions was 
the 1938 development of a new type 
of airplane propeller that made less noise
and vibrated less. This meant less stress 
on the propeller blades.

His ambition, he often said, was to be not
the best pilot, but the oldest pilot. He was
indeed one of the oldest pilots in time of
service in the Army Air Corps. He retired 
as a colonel and died in 1942 at age 62. 
His contributions to aviation safety helped
countless aviators live longer, saving many 
lives during World War II. In 1955, the 
Air Force presented the Legion of Merit 
medal to his widow, Doris Ocker. 

SGT WILLIAM CHARLES OCKER

Courtesy of the Airmen Memorial Museum

Flight Paths

PVT WILLIAM C. OCKER AS A CAVALRYMAN

Courtesy of the Airmen Memorial Museum
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REFUELING THE QQUUEESSTTIIOONN MMAARRKK

Courtesy of the US Air Force

The First Air Refueling of the Question Mark
Another hurdle to mainstream aviation was providing enough fuel for 
long-distance runs. Pilots needed a system for aerial refueling, which is taking 
on more fuel in flight. Two Army lieutenants, 1st Lt Lowell H. Smith and 
1st Lt J. P. Richter, achieved this in 1923. They tanked up by running a 50-foot
hose from a supply aircraft to a plane making a long trip. They could pump
about 50 gallons of fuel each time. They were able to stay aloft for 37 hours
and 15 minutes.

On New Year’s Day 1929, Maj Carl Spaatz took off in the Question Mark, 
a Fokker C-2 Trimotor. By the time he landed—almost a week later—he had 
set an endurance record. Spaatz and his crew—Capt Ira C. Eaker, 1st Lt Harry 
A. Halverson, 2d Lt Elwood R. Quesada, and SSgt Roy W. Hooe—stayed up 
150 hours, 40 minutes, and 15 seconds. They had refueled 37 times. 

Two Douglas C-1 aircraft, each with a three-man crew, provided the fuel 
for the Question Mark. Capt Ross G. Hoyt, 1st Lt Auby C. Strickland, and 
2d Lt Irvin A. Woodring served as one tanker crew. Members of the second 
crew were 1st Lt Odas Moon, 2d Lt Andrew F. Solter, and 2d Lt Joseph 
G. Hopkins. Their feat demonstrated the practicality of in-flight refueling.
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The Birth of Airmail and Airlines

Aerial refueling was important for the Army. But other, everyday things brought
aviation into the mainstream for most Americans. Two of the most important 
were airmail service and commercial airlines.

The Post Office Department started the first airmail service on 15 May 1918. 
It used a few planes borrowed from the Army. Regular airmail service started 
1 July 1924.

Airmail not only sped up mail delivery—it contributed a great deal to the
development of the airlines. The Airmail Act of 1925 allowed private companies 
to carry mail under contract with the US government. This was a big boost for 
the aviation industry. Government contracts ensured a steady flow of money 
to the new airlines. In fact, the money from carrying the mail was so good for 
the airlines that their planes often had hardly any room for people. Most mail
planes carried only two or three passengers.

That changed with the passage of the Air Commerce Act on 20 May 1926. 
The act provided for the first federal safety regulation of aviation for pilots 
and aircraft. It also sparked the growth of commercial airlines. 

In 1934 Congress passed another airmail act. It separated the air-transport
companies from the aircraft manufacturers. It also set the stage for a well-organized
air-transport system using government payments for carrying mail by air. 
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CHECKPOINTS

Lesson 2 Review 
Using complete sentences, answer the following questions 
on a sheet of paper.

1. Why did Lindbergh want his plane built quickly?

2. Where did Lindbergh get the money for the plane?

3. What record did Lindbergh set before he took off for Paris?

4. What record did Lindbergh set when he landed in Paris?

5. What milestone did Earhart achieve on the five-year anniversary 
of Lindbergh’s record?

6. Why was blind flight important to aviation?

7. Why does a pilot want to see the horizon?

8. Who was the first licensed Asian-American woman pilot 
in the United States?

9. What was the importance of refueling the Question Mark in the air?

10. Why was airmail service important?

Applying Your Learning 

11. What were the roles of heroes such as Lindbergh and Earhart 
in developing aviation? What was the role of the US government?
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Unlike most other pioneers of flight,
William E. Boeing came to aviation as a businessman. 
He was the son of a wealthy Detroit businessman. 
He left Yale University in 1903 to start a timber business 
in the Pacific Northwest. 

A few years later, Boeing saw a public exhibition of 
flying in Los Angeles. He became fascinated with aviation. 
He made his first flight in 1914. He decided he wanted 
to build his own planes. He thought he could build better
planes than those in use at the time. 

He hired his friend George Conrad Westervelt, an engineer, 
to design and build a twin-float seaplane. A twin-float 
is an airplane with floats for landing on or taking off 
from a body of water. 

It was a success. Boeing launched the Boeing Airplane
Company, later called Boeing Air Transport. In 1917 
he sold the US Navy 50 of his Model C seaplanes for use 
in World War I.

Like other airplane builders, Boeing lost his government
contracts at the end of the war. He kept his business 
going by making furniture, cabinets, and boats. 

CHAPTER 3 || Expanding the Horizon106

Describe some 
of William Boeing’s
contributions to aviation.

Quick Write

• early developments 
in commercial flight

• the use of the airplane
in delivering mail

• the development 
and use of helicopters

Learn About. . . B
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But Boeing didn’t lose interest in aircraft. Soon he built 
the Boeing-1, or B-1, a commercial biplane. On 3 March
1919, he and his pilot, Eddie Hubbard, opened the first
international airmail route. They flew between Seattle,
Washington, and Vancouver, British Columbia. A one-way
trip was 140 miles.

Soon Boeing won the contract for the San Francisco–Chicago
airmail route. He served the route with a Boeing 40-A 
mail plane. Air, not water, kept the plane’s engine cool. 
This made the plane hundreds of pounds lighter. Boeing 
40-As, he said, were designed to carry mail and people, 
not radiators. 

In 1934 Congress made it illegal for airmail 
carriers and aircraft builders to be part 
of the same company. Boeing had to break
up his firm. But his reputation was assured.
In that same year, he won the Guggenheim
Medal for his contributions to aviation.

• twin-float 
• subsidy
• incentive
• stressed skin
• retractable
• cowling
• scheduled airlines
• amendment
• tail rotor
• outrigger
• tethered flight

Vocabulary B

William E. Boeing 
was a businessman
who became fascinated
with aviation. WILLIAM E. BOEING

Courtesy of Getty Images
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Early Developments in Commercial Flight

As you read in Lesson 1 of this chapter, many aircraft companies fell on hard times
when the government canceled their contracts at the end of World War I. William
Boeing owned one such company. Despite the setback, he saw a future in aviation.
He kept his company going. As a result, Boeing was in a good position when the
government began to support aviation again.

This time, opportunity came in the form of the new airmail service. In 1925 the
government decided to let private firms carry the mail. New companies sprang 
up to do the job. To help these firms, the government offered subsidies. A subsidy 
is government money paid to a person or company that serves the public.

After a few years, the rules changed again. The government began to support 
passenger service, too. New rules gave airlines an incentive—a motivating reward—
to fly larger planes with more passenger space. The rules also encouraged the use 
of planes that could fly in all types of weather.

Soon Boeing Air Transport won a contract to build a two-engine aircraft for 
United Airlines. In 1933 Boeing rolled out the Boeing 247. 

The Boeing 247 was the first all-metal airliner. Its wings were placed low on the 
plane’s body. It had a stressed skin—an outer covering that can stand up to the push-
and-pull forces of flight. Its landing gear was retractable—it folded into the aircraft. 
Each of its two engines had a cowling—a covering to protect and streamline the engine. 

The B-247 could carry 10 passengers and 400 pounds of mail. It could cruise at 189
miles an hour (mph). “Same-day” service between New York and San Francisco was
now possible. Modern airline service had begun.
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THE BOEING 247
With the Boeing 247, same-day service from San Francisco to New York became possible.
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The First Airlines

By the late 1920s, Charles
Lindbergh’s vision of civil
aviation was taking form.
Within a year of his 1927 
flight, the number of licensed
pilots in the country grew 
from 1,500 to 11,000. The
number of licensed planes 
also rose sharply. Building 
and flying airplanes became 
the country’s most profitable
business. By 1929 there were 
44 scheduled airlines. These 
are airlines that have flights that
depart and arrive at set times. 

Competing for passengers, the
airlines worked with aircraft
companies to build them better
and better planes. Shortly after
United introduced the B-247, 
a second airline got into the act.

Transcontinental and Western Airlines (TWA) signed a contract with Douglas
Aircraft of Santa Monica, California, to build an even bigger plane. 

The result was the Douglas Commercial-2, or DC-2. It came out in May 1934. 
It cruised at 192 mph. It could carry 14 passengers and several thousand pounds 
of mail up to 900 miles.

Meanwhile, a third airline—American Airways—was flying foreign-built aircraft.
American was also losing money. It asked Douglas Aircraft to improve on the DC-2.
The result was the DC-3. The DC-3 could carry 24 passengers, or 5,000 pounds 
of cargo, a distance of 1,200 miles.

American Airways rolled out the first DC-3 in June 1936. It became one of the 
most successful planes ever built. By 1938 it was carrying 95 percent of all
commercial traffic in the United States. A year later, 90 percent of all commercial
traffic worldwide was flying the DC-3. 

Later, during World War II, Douglas developed a military version of the DC-3—the
C-47. Douglas built some 10,000 of these planes for the Army Air Force. The C-47’s
official name was the Skytrain. But pilots called it the Gooney Bird. (“Gooney bird” 
is another name for albatross, a large sea bird. Albatrosses are superb fliers. They 
can fly long distances without tiring.) Some C-47s are still in use.
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THE C-47
The government ordered 10,000 
of these planes during World War II.
Courtesy of the EAA/Jim Koepnick



Another important advance was Pan
American Airways’ seaplane Clippers. 
The Clippers came to represent a way 
of traveling in style and luxury. But 
they also marked a major step forward 
in aircraft development.

Pan Am started out in 1927. It flew 
the first airmail route between Key West,
Florida, and Havana, Cuba. In time the
route extended down the Atlantic coast 
of South America. 

Pan Am pilots soon found themselves
flying over water more often than over
land. And in remote areas, seaplane bases
were easier to build than land airports 
for ordinary airplanes. 

So Pan Am decided that the kind of 
“bigger and better” plane it needed was 
an advanced seaplane. The company 
hired Igor Sikorsky. (He later won fame 
for helicopter design, as you’ll soon read.)
Sikorsky designed a four-engine “flying
boat”—the S-40. It could fly 125 mph and
carry 40 passengers. Pan Am used the S-42,
a successor to the S-40, for survey flights 
to find routes across the Pacific.

Other airplane makers got into the flying-boat business. In 1934 Pan Am received 
a larger boat, the Martin 130, built by the Glenn L. Martin Company. The airline
called it the China Clipper. On 29 November 1935, the China Clipper completed 
the first airmail flight between San Francisco and Manila, in the Philippines. By
1937 the route went all the way to Hong Kong. By that time, Pan Am was flying 
a round trip across the Pacific every seven days. 

Regular passenger and airmail service across the Atlantic began on 20 May 1939
with the Boeing 314. Many considered this the “ultimate flying boat.” 

There were only about two dozen seaplane Clippers. But they defined an era in 
air travel. They had an excellent safety record during their six and a half years 
in service. Pan Am used the name “Clipper” for other aircraft until the company
went out of business in 1991. The name of its famous aircraft lives on because 
some other companies have adopted it.

The era of passenger-carrying seaplanes was short. During World War II, aircraft
design made great strides. Four-engine land planes improved. New runways
appeared around the world. As a result, seaplanes lost their competitive edge. 
They gave way to new types of land-based aircraft. 
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THE PAN AMERICAN CLIPPERS

The Pan American Clippers were named
for the swift sailing ships of the 19th
century. Their crews wore naval-style
uniforms and bore naval ranks. 
Courtesy of the National Air and Space Museum,
Smithsonian Institute (SI Neg. No. 89-1216)
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The first airmail pilots in the 1920s had a tough 
job. They flew in rebuilt warplanes with open
cockpits. They flew through rain, fog, and high
winds. They had no radios, weather stations,
instruments, or beacons.

One of the most important early airmail routes went
between New York and Chicago. These planes flew
over the Allegheny Mountains. The route was so
dangerous that pilots called it “the graveyard run.”

What’s more, the airmail service wasn’t holding its
own against the railroads. The trains, after all, rolled
on day and night. To meet the competition, postal
authorities introduced night flights.

At first, Post Office staff, farmers, and other people
built bonfires to light the pilots’ way at night. Then
came electric beacons. These were powerful rotating
lights mounted on 50-foot towers. Towers were built every 10 to 15 miles along 
a cross-country route. Emergency landing fields were built about every 30 miles. Lights
for landing and navigation were soon added to planes as another safety feature. 

The government launched regular airmail service on 1 July 1924. At that time, the
United States had the world’s first regular night service on a lighted airway. The route
ran between New York City and the West Coast. From this “trunk” airway, branch
lines grew all over the country. This was a major advance in aviation.

BONFIRES AND ELECTRIC BEACONS

During the early days of airmail service,
bonfires lit the way for pilots. Electric
beacons soon replaced the bonfires. 

Lighting the Way for the Mail

The Use of the Airplane in Delivering Mail

As you have read, the need to deliver mail by air led to many changes in aviation.
During the 1920s and 1930s, Congress passed several laws on civil aviation. The 
first was the Air Mail Act of 1925, also known as the Kelly Act. It let private airlines
carry mail. The Air Commerce Act of 1926 provided the first safety regulation 
for pilots and aircraft. 

In 1930 Postmaster General Arthur F. Brown got Congress to pass the McNary-
Watres Act. This act was an amendment—a revision or change—to the Air Mail Act 
of 1925.The McNary-Watres Act led to United’s contract to build the B-247 and
other aircraft. Such contracts played an important role in air service across the 
seas as well. The seaplanes Pan Am needed to fly the mail over water led to regular
passenger service across the Atlantic and Pacific oceans. The act also encouraged
airlines to fly bigger planes that held more passengers.
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The Air Mail Act of 1934 made air carriers responsible to three federal agencies. 
The Post Office Department awarded airmail contracts and set routes. The 
Bureau of Air Commerce, within the Department of Commerce, was in charge 
of operating airways. It also regulated the licensing of planes and pilots. And 
the Interstate Commerce Commission’s Bureau of Air Mail set the rates for 
payments to mail carriers.

Through the Air Mail Act of 1938, Congress created the Civil Aeronautics 
Authority. This law moved civil aviation responsibility from the Commerce
Department. It increased government control over the airline industry. It limited
competition between airlines and protected the routes of established carriers.

The Development and Use of Helicopters

The Wright brothers get most of the credit for developing the airplane. Developing
the helicopter was another story. It involved several inventors in different countries
and even in different centuries. 

As you read earlier, Leonardo da Vinci (1452–1519) designed a rotary flying
machine. In 1842 W. H. Phillips built a model of a steam-powered helicopter. 
But many improvements were needed to create a practical helicopter. 

Rotary flight is different from fixed-wing flight. The early inventors didn’t
understand the forces facing the helicopter. They didn’t know how to design 
devices to address these forces. 

Some inventors who experimented with helicopters early in the 20th century 
gave up on them for a time. But 9 January 1923 marked another milestone flight.
On that day, a Spanish Army pilot made the first successful flight in an autogiro.
Juan de la Cierva of Spain built this aircraft. It looked like an airplane but had an
overhead rotor instead of wings. An engine and a propeller made the autogiro move. 

But Cierva’s machine had serious drawbacks. For example, it couldn’t move in 
all directions. So during the 1930s, Cierva and other designers in Spain, France, 
and Germany continued to experiment. 

Frenchman Louis Bréguet was one experimenter. He’d turned away from helicopters,
despite some early success. But by the early 1930s, he was thinking about them
again. He established the Syndicate for Gyroplane Studies and hired a young
engineer named René Dorand. 

Bréguet didn’t want to get people’s hopes up too soon. He named his new aircraft
the Gyroplane-Laboratoire. Using the French word for laboratory, he thought, would
let people understand that the helicopter was experimental. His was another
attempt to solve the problems of stability and control.



The Problem of Control 

The early experimenters struggled with how to control the helicopter in flight. 
As you read in Chapter 2, Lesson 2, their challenge was to find a way to overcome
the torque of the rotor blade. 

A helicopter gets lift from its rotor’s spinning blades. But when the rotor turns, 
the rest of the machine tends to spin in the opposite direction.

One way to overcome torque is to have two rotors that move in opposite directions. 
Another way is to use a tail rotor, a small propeller at the end of a long tail boom. 
The small propeller’s thrust offsets the main rotor’s torque.

The first helicopter a pilot could completely control was the Focke-Achgelis (FA-61).
A German, Dr. Heinrich Focke, built it in 1937. Its two rotors were mounted side 
by side on outriggers from the fuselage. An outrigger is a frame extending laterally
beyond the main structure of an aircraft. It stabilizes the structure.

The world’s first female helicopter pilot, Hanna Reitsch, demonstrated the FA-61 
in 1938. She flew it inside a stadium in Berlin, Germany. She was able to hover 
and make 360-degree turns. She could fly backward, forward, and sideways. 

The first practical helicopter, however, was Igor Sikorsky’s VS-300. It was equipped
with one main rotor and a tail rotor. It made its first vertical takeoffs and landings
in September 1939. The helicopter could carry a useful load and perform work. 
The pilot could control it well. The early experiments were tethered flight, or flights
in which the aircraft was tied to the ground by cables. The helicopter’s first free flight
was 13 May 1940. Its top speed was 50 mph. It weighed 1,150 pounds. 

Sikorsky worked hard to overcome problems with vibration and control. At first, 
his helicopter flew “like a bucking bronco,” according to an Army project officer.
Nevertheless, all later Sikorsky helicopters have been refinements of the VS-300. From
this small aircraft, the helicopter has developed into the workhorse of the skies. 
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THE VS-300, Sikorsky’s first successful helicopter
Courtesy of Bettmann/Corbis
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Military and Civilian Use of Helicopters 

The military first used helicopters in World War II. But the helicopter came into 
its own during the Korean and Vietnam Wars. In both wars the US military used 
it to carry the wounded and rescue downed pilots. It was well suited for the jungle
warfare of Vietnam. There, the military used helicopters to place ground troops in
battle areas and to outmaneuver enemy ground forces. Since that time, helicopters
have been an important part of US military tactics.

In civilian life, helicopters are crucial to search-and-rescue work. The US Coast
Guard relies on them to save fishermen and sailors in distress at sea. In the floods
after Hurricane Katrina that hit the Gulf Coast in 2005, the Coast Guard and other
agencies used helicopters to rescue more than 30,000 people. 

Helicopters are used for medical transport, civilian police work, and to broadcast
news and highway-traffic reports. Helicopters also play important roles in other
sectors, such as the construction, timber, and offshore oil industries.

Igor Sikorsky and the First Practical Helicopter
A Russian who moved to France before settling in the United States, Igor Sikorsky (1889–1972)
is best known as the man who developed the first practical helicopter. But that wasn’t
Sikorsky’s first claim to fame. He’d already made two other contributions to aviation.

A mosquito—yes, an insect—led to Sikorsky’s first breakthrough. While a young flyer 
in the Russian Army, he produced a plane—the S-6A—that won the highest award in 
the Moscow air show. But on a later flight, a mosquito got caught in the fuel line, causing
the engine to fail. Sikorsky had to make an emergency landing. That experience gave him
the idea for an aircraft with more than one engine. This led him to build and fly the first
successful four-engine aircraft, Le Grand (See Chapter 2, Lesson 2).

Sikorsky left his native country in 1918, after the Russian Revolution. In France, he won 
a contract to build a bomber for the Allies. But World War I ended soon after that. His
bomber was not needed.

Sikorsky arrived in New York City in 1919. Unable to find a job in aviation, he lectured for 
a while. Then some friends and students who knew of his work in aviation pooled their
funds to launch him in business. He formed the Sikorsky Aero Engineering Corporation.

Within a few years Sikorsky made his second major achievement. As you read earlier, 
he designed a flying boat for mail service.

But Sikorsky still cherished a lifelong dream: to build a helicopter. When Igor was a child 
in Kiev, Ukraine (then part of Russia), his mother told him about Leonardo da Vinci’s
helicopter designs. He became fascinated by the idea of rotary-wing flight. People told 
him it was an impossible dream. Some of his own staff called it “Igor’s nightmare.”

In 1940 he achieved his dream. Today, the name Sikorsky stands for excellence in helicopters.
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CHECKPOINTS

Lesson 3 Review 
Using complete sentences, answer the following questions 
on a sheet of paper.

1. What development saved hundreds of pounds on Boeing’s 
40-A mail plane?

2. How successful was the DC-3?

3. Why did Pan American Airways need a new type of 
advanced seaplane?

4. What brought the era of the Pan Am Clippers to an end?

5. Why did manufacturers start building planes with more 
passenger space after 1930?

6. In the early days of airmail service, what prompted postal
authorities to add night flights?

7. How did Igor Sikorsky solve the problem of control with 
his helicopter?

8. How are helicopters used today in civilian life?

9. A mosquito led to which important development in aviation? 

Applying Your Learning 

10. Describe how competition among airlines and among 
manufacturers led to new developments in aircraft.
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