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and clad First Flight commemorative
coins on or after August 1, 2003.

A portion of the proceeds from the
sale of these coins will go to the First

Flight Foundation for
purposes of repairing,
refurbishing, and
maintaining the
Wright Brothers
Monument on the Outer Banks of North

Carolina, and for purposes of expanding (or, if
necessary, replacing) and maintaining the visitor center

and other facilities at the Wright Brothers National Memorial
Park on the Outer Banks of North Caro-
lina, including providing educational
programs and exhibits for visitors.

The coins will be
offered in both
proof and uncircu-
lated condition.

Readers can visit
the U.S. Mint web site
(www.usmint.gov) for
announcements
regarding the on-sale
date.  (Click on “Mint
Programs” and then
“Commemoratives.”)

First Flight Commemoratives

$10 Gold Coin
Features a Wright

Brothers portrait on
the reverse side
(Ltd to 100,000)

$1 Silver Coin
Features a Wright
Brothers profile on
the reverse side
(Ltd to 500,000)

50¢ Clad Coin
Features the

Wright Brothers /
First Flight

Monument at Kitty
Hawk on the
reverse side

(Ltd to 750,000)
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In the course of
testing their
aviation
attempts, the
Wright Brothers
learned they
could no longer
rely on the
aeronautical
values derived
by others.
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including the actual First Flight took place.  Yet much of the concep-
tual work, development, and refinement occurred in the Wright
Brothers’ hometown of Dayton, Ohio.

Today, North Carolina is home to the Wright Brothers National
Memorial at Kill Devil Hills, and North Carolina is home to the First
Flight Society (See the Back Page).  Dayton is home to Wright State
University (and the Dayton Flyers), the National Aviation Hall of
Fame, and the Wright Brothers Museum of Pioneer Aviation.

So it came as no surprise that, when the U.S. Mint announced its
50-state commemorative quarter program, both
Ohio and North Carolina opted to highlight
the Wright Brothers with their commemora-
tive quarters.

North Carolina
The North Carolina quarter, released in

2001, highlights the famous 1903 photo-
graph of the Wright Brothers’ First Flight.

The N.C. Commemorative Coin Committee
solicited design ideas from the residents of North Carolina, and the
winning design is pictured here.

Which state is birthplace of flight?  Flip a Coin

O

T

hio and North Carolina have wrestled over the moniker
“Birthplace of Flight” for the past hundred years.  The
truth is, both have reasonable claims.  North Carolina is
where many of the critical events leading up to and

he US Postal Service issued a First Flight
commemorative stamp (37¢) on April
30th, and the US Mint will begin
issuing its series of three gold, silver

Some alternate design concepts suggested were the 1903 Flyer
superimposed over an outline of the state, the Hatteras Lighthouse
superimposed over an outline of the state, and the Hatteras Lighthouse
showing a dune and sea gulls.  On June 5, 2000, Gov. James Hunt was
provided with three final candidate designs.  The Committee and Gov.
Hunt then selected the First Flight theme for the official design.

Ohio
The Ohio quarter, released in 2002, is

inscribed: “Birthplace of Aviation Pioneers.”
The coin depicts an early aircraft and an
astronaut, superimposed as a group on the
outline of the state.

Astronauts Neil Armstrong and John
Glenn were both born in Ohio, as was Orville
Wright, co-inventor of the airplane.  Orville and
his brother, Wilbur Wright, also built and tested one of their early
aircraft, the 1905 Flyer III, in Ohio.

As in North Carolina, the Ohio Commemorative Coin Committee
solicited ideas from all Ohioans, and received 7,289 submissions.
The Committee’s six favorite candidates were posted on its web site
for a vote  Some 40,000 votes later, the top four concepts were
submitted, and Gov. Bob Taft selected the Birthplace of Aviation

Pioneers as Ohio’s theme.

W
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By W. Thad Adams III
’ve been in love with flying for as long as
I can remember.  As a small boy my
favorite Sunday afternoons were spent at
the Raleigh-Durham airport watching

planes, mostly DC-3’s, land and take off.  I
built scale-model plastic airplanes which I
displayed in my room, and which my little
sister occasionally “flew” against the wall.

As soon as I could, I got my pilot’s license.
Recently, I went back and looked at my pilot
logbook.  The entry for 29 Jan ’77 reads:

“I certify that I have given Thad
Adams flight instruction in the pilot
operations outlined in 61.107(a) of
FAR and find him competent to
perform each of these operations as a
private pilot in airplanes.

Robert R. Bash CFII 1978476.”
Competent?  Maybe.  But in any event, the

next day, in a Piper PA-28-181 “8380 Charlie”
my instructor, Paul Wike, issued my license.
One of my biggest thrills was doing a “cross-

hy Kitty Hawk?
Why would two bicycle builders from Dayton, Ohio,
travel all the way to the remotest part of North
Carolina’s Outer Banks to fly an airplane?

Bill Tate, sold the Wrights on Kitty Hawk, and on September 23, 1900,
the Wrights made their first trip – to Elizabeth City by train, then to
Roanoke Island by boat, and then on to Kitty Hawk by sail boat.

Kitty Hawk in 1900 was exceedingly remote, with little more than a
few primitive houses and a Lifesaving Station.  The Wrights accepted
these hardships with grace.  The Wright’s glider was assembled on site
with the use of the Tate’s sewing machine, which was used to stitch the

Flyer perfected, flown at Outer Banks
Carolina coast offers Wright Brothers right conditions: wind, seclusion

The answer lies in the fact that the Wright Brothers started their
experiments in aviation by flying kites, and as everyone knows, the
secret to flying a kite is to find a reliable source of steady wind.  In
1899 Wilbur and Orville began to construct a bi-wing kite which
incorporated a way of banking the kite left and right by twisting, or
“warping”, the wings in a controlled manner.

But why not take their experiment to nearby Chicago, which was
then as now called the “windy city?”

The Wrights needed privacy.  The Wrights were collaborating with
another aviation researcher named Octave Chanute, who advised them
to be wary of all the publicity that was likely to result from testing the
kite near a large, urban area.

By seeking information from the Weather Bureau, they learned that
Kitty Hawk, North Carolina, had the sixth-highest average wind
velocity in the United States, and was closer than other areas, such as
Florida and California.  A warm invitation from a Kitty Hawk resident,
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country” with Paul to “First Flight”, the airport
next to the Wright Brothers Memorial at Kitty
Hawk, and landing near where the Wrights had
started and ended the first powered flight 74
years earlier.

First Flight Centennial
In December, the First Flight Society will

lead the world in commemorating the centen-
nial of Orville and Wilbur Wright’s historic
first flight, a
12-second
journey that
launched the
world into a
jetstream of
change.

In the
past 100
years, we
have gone from being an earthbound species to
one which flies around the world as a matter of
routine.  We have traveled to the moon, and

Wilbur and Orville
Wright began their
annual pilgrimage to
the N.C. Outer Banks in
1900.  In designing the
world’s first powered-
airplane, the Wrights
tested their
aeronautical concepts
with bi-wing kites.

(See ‘Jetstream’ on page 4)

The First Flight Society
The First Flight Society is the legacy of one of aviation’s oldest organizations.  Originally
known as the Kill Devil Hills Memorial Association, the Society was formed in 1926 by a
forward-thinking group of North Carolina Outer Bankers.  The
group dedicated themselves to preserving the original site
of the Wright Brothers’ first flights of December 17, 1903.
The sandy stretch of dunes near Kitty Hawk was acquired
and construction of the now-famous landmark
monument began in 1928.

By 1932, the land was deeded to the new U.S. Parks
Service with the establishment of the Wright Brothers
National Memorial.  Each December 17th, solemn
ceremonies have been held in remembrance of the Wrights’
achievements.

The First Flight Shrine
In 1966, the association was rekindled as the newly incorporated First Flight Society.  A
keystone of the society’s work today is the close support it offers the Park Service at the
Wright Brothers’ National Memorial.  The Society established the First Flight Shrine, a portrait

gallery which surrounds the Wright Flyer replica
displayed in the park’s Visitor Center and which
honors those individuals and groups that have
achieved significant firsts in aviation’s
development.  A new member of the First Flight
Shrine has been inducted during the December
17th ceremonies every year since 1966.

The Society is nearing the culmination of its
ambitious 10-year effort in promoting the 100th
anniversary of power flight.  We invite readers to
tour the Society’s web site (www.firstflight.org).  In

addition to profiles of all First Flight Shrine inductees, the site’s calendar of First Flight
commemorative events is especially busy these days, as we approach the December 17th

centennial of the Wright Brothers’ First Flight.

Join the First Flight Society
For more information, contact the First Flight Society
at dec17@firstflight.org, or write to:

First Flight Society
P.O. Box 1903
Kitty Hawk, North Carolina  27549
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cracking one of the skids.  For the first time
in history a heavier-than-air plane had taken
off from level ground, propelled itself
forward and landed at a point as high as the
takeoff point.

Several more flights were made that day,
the longest one being 852 feet and lasting
59 seconds.

The story continues.  The Wrights
successfully designed larger and better
planes.  Much testing was carried out back in
Dayton, where attitude control and steering
was improved.  Their aircraft was carried to
Europe and flown extensively, particularly in
France.  At first reluctant, the U.S. Army
ultimately ordered a Wright plane in 1909 for
testing.  However, 1914 and the beginning of
the Great War in Europe quickly proved the
merit of airborne reconnaissance.  The rest,
as they say, is history.

rocket to distant planets with little fanfare.
Remember that before airplane travel

became practical, long trips, whether by
wagon, automobile, ship or train, were
exhausting, time-consuming and often
dangerous.

No other event in modern history shifted
man’s view of the future’s unlimited possibili-
ties as radically as powered flight.  Powered
flight was, in that regard, the mother of
modern paradigm shifts.

Many of the other improvements in life we
have experienced in the past century are
available to us only because of the ability to

(Continued from Page 1)

(Continued from Page 3)

Persistence, documentation pay off

Wrights launched era of progress
1948 Berlin Airlift
1954 Boeing’s First Jet Airliners
1955 U2 Spy Plane Tested
1957 Sputnik 1 (USSR) orbits Earth
1958 NASA founded
1959 X-15 Sets New Speed Record
1959 Luna 2 (USSR) lands on moon
1961 Trident Introduced
1961 First man in space (USSR

Cosmonaut Yuri Gargarin)
1961 First American in space (Alan

Shepard)
1963 First 3-engine jet (Boeing 727)
1965 DC-9 Flies
1965 First space walk (USSR)
1966 First spacecraft to reach

another planet - Venus (USSR)
1967 First space fatality (USSR)
1969 First 747 flown
1969 First man on the moon (Neil

Armstrong & Edwin Aldrin)
1969 Maiden Flight of Concorde
1973 Pioneer flies to Jupiter, Saturn
1974 SR-71 Sets Atlantic Record
1975 B-1 Bomber Debuts
1976 Viking 2 lands on Mars
1981 Boeing Introduces 767
1982 Airbus 310 Introduced
1982 Boeing 757 Takes Off
1982 Space Shuttle Columbia
1986 Space Shuttle Challenger

disaster stymies space program
1988 Stealth Fighter Unveiled
1990 Hubble Space Telescope
2003 Space Shuttle Columbia disaster
2003 Concorde ceases to be used

FIRST FLIGHT CENTENNIAL
UPCOMING EVENTS

Aug 10-11 Commemoration of the
Wright Brothers’ 1902
Glider Flights
Nags Head, NC

Aug 19 National Aviation Day
& Orville Wright’s birthday
Fly-bys, Vintage displays,
Historical reenactments
Kill Devil Hills, NC

Sept 27 Monument  Unveiling:
“A Century of Flight”
Kitty Hawk, NC

Dec 12-17 Centennial Celebration
Daily events scheduled
Kill Devil Hills, NC

Visit www.FirstFlight.org for details
about these and many other First

Flight Centennial events.

A CHRONOLOGY OF FLIGHT

space unlocked the ability to do great things
in many other fields.

In fact, the scientific progress man has
recorded in the 100 years since flight opened
our eyes is phenomenal.

I encourage you to scan through our
Timeline of Flight on Pages 2 & 4, and notice
how quickly advances were made in the field
of aviation.

Since it is a direct descendant of aviation,
our timeline includes several late-century
milestones in space flight as well.  We could
(and may in the future) devote an entire issue
to the world of space travel – but our purpose
with this issue is to commemorate the first

century of flight, beginning with
the Wright Brothers’s historic
first powered flight.

Preliminary development of
the Wright Brothers’ first flight
can be traced to their home state
of Ohio, though virtually all of
the critical events in their
successful journey – including
the actual First Flight – occurred

right here in North Carolina on a remote
barrier island at a place called Kitty Hawk
and nearby Kill Devil Hills.

As we recount the events surrounding that
momentous day in history, I am reminded of
the excitement I still feel when I fly – even
when I think of flying – and hope that this
issue conveys an appreciation of how much our
lives have changed for the better because of our
ability to fly through the air.

The Wright Brothers created the single
greatest cultural force since the invention
of writing. The airplane became the first
World Wide Web, bringing people,
languages, ideas, and values together.”

— Bill Gates
CEO, Microsoft Corporation

move people and things rapidly and safely
around the world.

No one needs to tell a patent attorney that
this century has seen an explosion of
development and progress in almost every
field of human endeavor.  Improvements in
medicine and health, communications, and
the many things we enjoy as a part of daily
life are so commonplace that they are no
longer noticed.  Developments in aviation and

After eight weeks of testing and
glider flights, the Wrights doubted
they would ever return to Kill Devil
Hills.
Nevertheless, they carefully filed
patents on their various ideas – a
strategy that was to result in a huge
payoff later.

Above: Orville’s successful First Flight, with
Wilbur looking on.

Once they successfully resolved the principal
aeronautical obstacles of lift and control, the Wrights

still needed to invent a lightweight engine for
powered flight to become possible.

They turned to Charlie Taylor, a mechanic who
worked in their Dayton bicycle shop.  Taylor

designed a four-cylinder, aluminum-block engine –
with no spark plugs, no carburetor and no fuel pump

– to generate the necessary horsepower.

Insights learned from failures
sateen wing coverings.  During October of

1900 the Wrights flew the glider as a kite –
tethered on cords.  They got off to a rocky
start, and shortly after their testing began, the
glider was wrecked.  However, the first year of
glider testing gave the Wrights insights into
the many problems left to be solved.  They
tested and proved the viability of their wing
warping concept.  Their first tests ended at
Kill Devil Hills with a three- to four-
hundred foot glide, using an elevator
they designed to maintain altitude
at about five feet.  When their
testing was completed, the
Wrights gave the 1900 glider
to the Tates, and the wing
fabric was used by Mrs.
Tate to make dresses for
her daughters.

The Wrights returned
to the North Carolina
coast in July 1901,
setting up a permanent
camp at Kill Devil Hills.
The primitive living
condition they faced is
testimony to their
determination.  Mosqui-
toes were a constant
torment, along with sand
flies, blowing sand, salt
spray, lack of basic
sanitation and fresh food.
They lived in what
amounted to a garage,
with tent outbuildings.

However, they were optimistic.  The 1901
craft had a much larger wing surface area with
a deeper camber based upon air pressure
tables prepared by another early aviator, Otto
Lilienthal.  The Wrights had hopes that this
glider would permit much longer flights.
Surprisingly, though, the 1901 craft didn’t fly
as well as the 1900 version, and had a

propensity to “stall” when the front of the craft
was raised.  In addition, the wing warping
arrangement also caused problems.  When
they left Kill Devil Hills after eight weeks of
testing and glider flights, the Wrights doubted
they would ever return.  Nevertheless, the
Wrights carefully filed patents on their various
ideas – a strategy that was to result in a huge
payoff later on.

practical wind tunnels and used it to conduct
hundreds of experiments on wing sections in
order to determine the proper shapes, angles

and curves.
The Wrights

returned to Kill Devil
Hills in August,
1902.  They spent
eleven days reestab-
lishing camp,
including dealing
with an infestation of
mice and repeatedly
driving free-running
hogs from camp.
After assembling
their new glider, they

began flying it on a tether and occasionally
trying a “free” flight.  Within several weeks,
the craft was gliding upwards of 500 feet.
Turning was still a problem.  Their glider had
two fixed vertical tails, on the theory that the
tails would be presented to the wind during a
turn and would increase the drag on the inside
wing during a turn until it matched the drag on

1783 First Balloon Flight
1799 Sir George Cayley designs fixed-

wing aircraft with flappers & tail
(first design to address lift &
thrust)

1843 William Henson first to design
propeller-driven aircraft

1853 First Manned Glider (Cayley)
1896 Model Airplane Flown
1900 Wright Brothers Fly Glider
1903 Wright Brothers Fly
1904 Wrights Fly in Circle
1905 First Flight in Europe
1907 First Helicopter Flight
1908 First Passenger Killed
1909 US Army Orders Wright Flyer
1911 First Landing on Ship
1911 First Coast to Coast Flight
1911 First Air Raid
1911 First Woman Aviator Dies
1914 First Scheduled Service
1914 WWI – Aerial Reconnaissance

Proves Useful
1914 WWI – First Plane Downed
1916 Boeing Aircraft Established
1918 Air Mail Service Begun
1919 Atlantic Crossed
1921 Battleship Sunk By Aircraft
1922 First US Aircraft Carrier

Launched
1923 Coast to Coast Non-Stop
1924 Around-the-World Flight
1927 Lindbergh Crosses Atlantic

Non-Stop
1933 DC-1 Unveiled (First Commercial

Passenger Plane)
1934 Earhart Crosses Pacific
1935 Hughes Smashes World Speed

Record
1937 Hindenburg Explodes
1937 Earhart Lost
1938 Stratoliner Unveiled
1939 Passenger Service Across Atlantic
1939 Germans Test Jet Aircraft
1941 Pearl Harbor
1942 First American Jet
1942 Doolittle Bombs Tokyo
1945 Kamikaze Attacks
1945 B-29 Drops Atomic Bomb on

Japan
1945 F1 Phantom
1947 Sound Barrier Broken (Chuck

Yeager flies supersonic)
1947 Gigantic “Spruce Goose”

A CHRONOLOGY OF FLIGHT Wrights build first wind tunnel
Asymptote Review Asymptote Review
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Early versions used a weight dropped from a scaffold (left) to assist takeoff.

(Continued from Page 1)

Back in the Dayton bicycle shop, Orville
and Wilbur realized that many of the basic
assumptions on which they based their designs
were likely wrong.  Understanding that they
could no longer rely on aeronautical values
derived by others.  They used a bicycle wheel
to compare resistance and lift of various
wings.  They developed one of the first

(Continued on Page 3) (Continued on next page)

Here is a reprint of the first page of the original
Wright Brothers patent, the one which disclosed the
concept of warping the wings to bank the plane to
the left or right.

than usual in 1903.  Their first flights were
unpowered glides.  During testing the
propeller shafts were damaged, and had to be
sent all the way back to Dayton for repair.

While they waited, the Wrights ran low on
food, and the weather was unusually cold.
The Wrights had a classification system which
categorized the cold nights as 1-, 2-, 3-, and 5-
blanket nights, plus quilts, a fire, and hot-
water bottle as the weather got even colder.
To make matters even worse, the Wrights were
anxiously following the efforts of Samuel
Langley to fly his own powered plane over the
Potomac River.  Langley’s plane crashed on
December 8, however, leaving the Wrights
with a clear field.

Final preparations
included rigging a
rail along which the
plane would slide on
takeoff, and install-
ing the new propeller
shafts.  On December
14, the brothers
flipped a coin and
Wilbur won.  With
the help of several
men from the nearby
lifesaving station to
balance the craft by steadying the wing tips,
the plane left the rail within about 40 feet and
climbed to 15 feet off of the ground about 60
feet out.  This climb was too steep, and the
plane stalled and broke some of the parts of
the elevator upon hitting the ground.  The
Wrights themselves did not consider this the
“first” flight.

By December 17 the elevator had been
repaired.  It was bitterly cold and the wind was
blowing about 20 knots.  A “crowd” assembled,
including several helpers, a local fortune teller
and some passersby.  Several lifesaving
crewmen watched from their stations through
spyglasses.  A flat location was selected for the
takeoff.  Orville got his chance, having lost the
toss on the 14th.  A camera was carefully set up
and someone who had never snapped a picture
before was given a impromptu lesson on how to
trip the shutter.  The plane left the ground after
45 feet, flew 120 feet and landed hard,

Orville Wright stands next to their
upended glider after one failed

(Continued from Page 2)

Orville Wright

Wilbur Wright

the outside wing.  It didn’t work.  On the
evening of October 2, Orville, kept awake by
drinking too much coffee, had a brainstorm
which in a single stroke solved one of the
major remaining problems – using a moveable
vertical rudder working in combination with
the wing warping to “balance” the turns.
Wilbur suggested actually connecting the wing
warping cables and the rudder cables so that
they worked in unison.  The Wright’s 1902
glider thus equipped became the first aircraft
in history to be controlled in all three axes of
flight – pitch, roll and yaw.  Hundreds of
flights were made with the new design.  By
the onset of winter, two of the three require-
ments for powered flight, wings capable of
lifting the craft and a control system for
permitting altitude and directional control,
were now mastered.

The third requirement, a light and powerful
motor, did not exist.  Marine engines were
(and still are) heavy.  And though water may
support a heavy engine and boat, the Wrights
needed a much lighter engine. So their bicycle
shop mechanic, Charlie Taylor, designed a
four-cylinder, aluminum block engine with no

spark plugs, no carbure-
tor and no fuel pump
which generated the
necessary horsepower.

But what about the
propellers?  Theory had
it that a propeller was
like a screw that augered
through the air like a
marine propeller through
water.  Here again, the
Wrights had an insight
no one else had ever
had:  A propeller was
nothing more than a set
of wings being flung
about their axes,
thereby generating thrust
as the higher pressure on
the back side of the
propeller urges the
propeller forward.

The Wrights
ultimately arrived at a
formula which powered
two narrow, eight-foot
long propellers off of a
chain drive from the
single engine.  They
rotated the propellers in
opposite directions to
cancel out the torque.
They were ready to fly.

The Wrights went to
Kill Devil Hills later
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cracking one of the skids.  For the first time
in history a heavier-than-air plane had taken
off from level ground, propelled itself
forward and landed at a point as high as the
takeoff point.

Several more flights were made that day,
the longest one being 852 feet and lasting
59 seconds.

The story continues.  The Wrights
successfully designed larger and better
planes.  Much testing was carried out back in
Dayton, where attitude control and steering
was improved.  Their aircraft was carried to
Europe and flown extensively, particularly in
France.  At first reluctant, the U.S. Army
ultimately ordered a Wright plane in 1909 for
testing.  However, 1914 and the beginning of
the Great War in Europe quickly proved the
merit of airborne reconnaissance.  The rest,
as they say, is history.

rocket to distant planets with little fanfare.
Remember that before airplane travel

became practical, long trips, whether by
wagon, automobile, ship or train, were
exhausting, time-consuming and often
dangerous.

No other event in modern history shifted
man’s view of the future’s unlimited possibili-
ties as radically as powered flight.  Powered
flight was, in that regard, the mother of
modern paradigm shifts.

Many of the other improvements in life we
have experienced in the past century are
available to us only because of the ability to

(Continued from Page 1)

(Continued from Page 3)

Persistence, documentation pay off
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1954 Boeing’s First Jet Airliners
1955 U2 Spy Plane Tested
1957 Sputnik 1 (USSR) orbits Earth
1958 NASA founded
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1959 Luna 2 (USSR) lands on moon
1961 Trident Introduced
1961 First man in space (USSR

Cosmonaut Yuri Gargarin)
1961 First American in space (Alan

Shepard)
1963 First 3-engine jet (Boeing 727)
1965 DC-9 Flies
1965 First space walk (USSR)
1966 First spacecraft to reach

another planet - Venus (USSR)
1967 First space fatality (USSR)
1969 First 747 flown
1969 First man on the moon (Neil

Armstrong & Edwin Aldrin)
1969 Maiden Flight of Concorde
1973 Pioneer flies to Jupiter, Saturn
1974 SR-71 Sets Atlantic Record
1975 B-1 Bomber Debuts
1976 Viking 2 lands on Mars
1981 Boeing Introduces 767
1982 Airbus 310 Introduced
1982 Boeing 757 Takes Off
1982 Space Shuttle Columbia
1986 Space Shuttle Challenger

disaster stymies space program
1988 Stealth Fighter Unveiled
1990 Hubble Space Telescope
2003 Space Shuttle Columbia disaster
2003 Concorde ceases to be used

FIRST FLIGHT CENTENNIAL
UPCOMING EVENTS

Aug 10-11 Commemoration of the
Wright Brothers’ 1902
Glider Flights
Nags Head, NC

Aug 19 National Aviation Day
& Orville Wright’s birthday
Fly-bys, Vintage displays,
Historical reenactments
Kill Devil Hills, NC

Sept 27 Monument  Unveiling:
“A Century of Flight”
Kitty Hawk, NC

Dec 12-17 Centennial Celebration
Daily events scheduled
Kill Devil Hills, NC

Visit www.FirstFlight.org for details
about these and many other First

Flight Centennial events.

A CHRONOLOGY OF FLIGHT

space unlocked the ability to do great things
in many other fields.

In fact, the scientific progress man has
recorded in the 100 years since flight opened
our eyes is phenomenal.

I encourage you to scan through our
Timeline of Flight on Pages 2 & 4, and notice
how quickly advances were made in the field
of aviation.

Since it is a direct descendant of aviation,
our timeline includes several late-century
milestones in space flight as well.  We could
(and may in the future) devote an entire issue
to the world of space travel – but our purpose
with this issue is to commemorate the first

century of flight, beginning with
the Wright Brothers’s historic
first powered flight.

Preliminary development of
the Wright Brothers’ first flight
can be traced to their home state
of Ohio, though virtually all of
the critical events in their
successful journey – including
the actual First Flight – occurred

right here in North Carolina on a remote
barrier island at a place called Kitty Hawk
and nearby Kill Devil Hills.

As we recount the events surrounding that
momentous day in history, I am reminded of
the excitement I still feel when I fly – even
when I think of flying – and hope that this
issue conveys an appreciation of how much our
lives have changed for the better because of our
ability to fly through the air.

The Wright Brothers created the single
greatest cultural force since the invention
of writing. The airplane became the first
World Wide Web, bringing people,
languages, ideas, and values together.”

— Bill Gates
CEO, Microsoft Corporation

move people and things rapidly and safely
around the world.

No one needs to tell a patent attorney that
this century has seen an explosion of
development and progress in almost every
field of human endeavor.  Improvements in
medicine and health, communications, and
the many things we enjoy as a part of daily
life are so commonplace that they are no
longer noticed.  Developments in aviation and

After eight weeks of testing and
glider flights, the Wrights doubted
they would ever return to Kill Devil
Hills.
Nevertheless, they carefully filed
patents on their various ideas – a
strategy that was to result in a huge
payoff later.

Above: Orville’s successful First Flight, with
Wilbur looking on.

Once they successfully resolved the principal
aeronautical obstacles of lift and control, the Wrights

still needed to invent a lightweight engine for
powered flight to become possible.

They turned to Charlie Taylor, a mechanic who
worked in their Dayton bicycle shop.  Taylor

designed a four-cylinder, aluminum-block engine –
with no spark plugs, no carburetor and no fuel pump

– to generate the necessary horsepower.

Insights learned from failures
sateen wing coverings.  During October of

1900 the Wrights flew the glider as a kite –
tethered on cords.  They got off to a rocky
start, and shortly after their testing began, the
glider was wrecked.  However, the first year of
glider testing gave the Wrights insights into
the many problems left to be solved.  They
tested and proved the viability of their wing
warping concept.  Their first tests ended at
Kill Devil Hills with a three- to four-
hundred foot glide, using an elevator
they designed to maintain altitude
at about five feet.  When their
testing was completed, the
Wrights gave the 1900 glider
to the Tates, and the wing
fabric was used by Mrs.
Tate to make dresses for
her daughters.

The Wrights returned
to the North Carolina
coast in July 1901,
setting up a permanent
camp at Kill Devil Hills.
The primitive living
condition they faced is
testimony to their
determination.  Mosqui-
toes were a constant
torment, along with sand
flies, blowing sand, salt
spray, lack of basic
sanitation and fresh food.
They lived in what
amounted to a garage,
with tent outbuildings.

However, they were optimistic.  The 1901
craft had a much larger wing surface area with
a deeper camber based upon air pressure
tables prepared by another early aviator, Otto
Lilienthal.  The Wrights had hopes that this
glider would permit much longer flights.
Surprisingly, though, the 1901 craft didn’t fly
as well as the 1900 version, and had a

propensity to “stall” when the front of the craft
was raised.  In addition, the wing warping
arrangement also caused problems.  When
they left Kill Devil Hills after eight weeks of
testing and glider flights, the Wrights doubted
they would ever return.  Nevertheless, the
Wrights carefully filed patents on their various
ideas – a strategy that was to result in a huge
payoff later on.

practical wind tunnels and used it to conduct
hundreds of experiments on wing sections in
order to determine the proper shapes, angles

and curves.
The Wrights

returned to Kill Devil
Hills in August,
1902.  They spent
eleven days reestab-
lishing camp,
including dealing
with an infestation of
mice and repeatedly
driving free-running
hogs from camp.
After assembling
their new glider, they

began flying it on a tether and occasionally
trying a “free” flight.  Within several weeks,
the craft was gliding upwards of 500 feet.
Turning was still a problem.  Their glider had
two fixed vertical tails, on the theory that the
tails would be presented to the wind during a
turn and would increase the drag on the inside
wing during a turn until it matched the drag on

1783 First Balloon Flight
1799 Sir George Cayley designs fixed-

wing aircraft with flappers & tail
(first design to address lift &
thrust)

1843 William Henson first to design
propeller-driven aircraft

1853 First Manned Glider (Cayley)
1896 Model Airplane Flown
1900 Wright Brothers Fly Glider
1903 Wright Brothers Fly
1904 Wrights Fly in Circle
1905 First Flight in Europe
1907 First Helicopter Flight
1908 First Passenger Killed
1909 US Army Orders Wright Flyer
1911 First Landing on Ship
1911 First Coast to Coast Flight
1911 First Air Raid
1911 First Woman Aviator Dies
1914 First Scheduled Service
1914 WWI – Aerial Reconnaissance

Proves Useful
1914 WWI – First Plane Downed
1916 Boeing Aircraft Established
1918 Air Mail Service Begun
1919 Atlantic Crossed
1921 Battleship Sunk By Aircraft
1922 First US Aircraft Carrier

Launched
1923 Coast to Coast Non-Stop
1924 Around-the-World Flight
1927 Lindbergh Crosses Atlantic

Non-Stop
1933 DC-1 Unveiled (First Commercial

Passenger Plane)
1934 Earhart Crosses Pacific
1935 Hughes Smashes World Speed

Record
1937 Hindenburg Explodes
1937 Earhart Lost
1938 Stratoliner Unveiled
1939 Passenger Service Across Atlantic
1939 Germans Test Jet Aircraft
1941 Pearl Harbor
1942 First American Jet
1942 Doolittle Bombs Tokyo
1945 Kamikaze Attacks
1945 B-29 Drops Atomic Bomb on

Japan
1945 F1 Phantom
1947 Sound Barrier Broken (Chuck

Yeager flies supersonic)
1947 Gigantic “Spruce Goose”

A CHRONOLOGY OF FLIGHT Wrights build first wind tunnel
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Early versions used a weight dropped from a scaffold (left) to assist takeoff.

(Continued from Page 1)

Back in the Dayton bicycle shop, Orville
and Wilbur realized that many of the basic
assumptions on which they based their designs
were likely wrong.  Understanding that they
could no longer rely on aeronautical values
derived by others.  They used a bicycle wheel
to compare resistance and lift of various
wings.  They developed one of the first

(Continued on Page 3) (Continued on next page)

Here is a reprint of the first page of the original
Wright Brothers patent, the one which disclosed the
concept of warping the wings to bank the plane to
the left or right.

than usual in 1903.  Their first flights were
unpowered glides.  During testing the
propeller shafts were damaged, and had to be
sent all the way back to Dayton for repair.

While they waited, the Wrights ran low on
food, and the weather was unusually cold.
The Wrights had a classification system which
categorized the cold nights as 1-, 2-, 3-, and 5-
blanket nights, plus quilts, a fire, and hot-
water bottle as the weather got even colder.
To make matters even worse, the Wrights were
anxiously following the efforts of Samuel
Langley to fly his own powered plane over the
Potomac River.  Langley’s plane crashed on
December 8, however, leaving the Wrights
with a clear field.

Final preparations
included rigging a
rail along which the
plane would slide on
takeoff, and install-
ing the new propeller
shafts.  On December
14, the brothers
flipped a coin and
Wilbur won.  With
the help of several
men from the nearby
lifesaving station to
balance the craft by steadying the wing tips,
the plane left the rail within about 40 feet and
climbed to 15 feet off of the ground about 60
feet out.  This climb was too steep, and the
plane stalled and broke some of the parts of
the elevator upon hitting the ground.  The
Wrights themselves did not consider this the
“first” flight.

By December 17 the elevator had been
repaired.  It was bitterly cold and the wind was
blowing about 20 knots.  A “crowd” assembled,
including several helpers, a local fortune teller
and some passersby.  Several lifesaving
crewmen watched from their stations through
spyglasses.  A flat location was selected for the
takeoff.  Orville got his chance, having lost the
toss on the 14th.  A camera was carefully set up
and someone who had never snapped a picture
before was given a impromptu lesson on how to
trip the shutter.  The plane left the ground after
45 feet, flew 120 feet and landed hard,

Orville Wright stands next to their
upended glider after one failed

(Continued from Page 2)

Orville Wright

Wilbur Wright

the outside wing.  It didn’t work.  On the
evening of October 2, Orville, kept awake by
drinking too much coffee, had a brainstorm
which in a single stroke solved one of the
major remaining problems – using a moveable
vertical rudder working in combination with
the wing warping to “balance” the turns.
Wilbur suggested actually connecting the wing
warping cables and the rudder cables so that
they worked in unison.  The Wright’s 1902
glider thus equipped became the first aircraft
in history to be controlled in all three axes of
flight – pitch, roll and yaw.  Hundreds of
flights were made with the new design.  By
the onset of winter, two of the three require-
ments for powered flight, wings capable of
lifting the craft and a control system for
permitting altitude and directional control,
were now mastered.

The third requirement, a light and powerful
motor, did not exist.  Marine engines were
(and still are) heavy.  And though water may
support a heavy engine and boat, the Wrights
needed a much lighter engine. So their bicycle
shop mechanic, Charlie Taylor, designed a
four-cylinder, aluminum block engine with no

spark plugs, no carbure-
tor and no fuel pump
which generated the
necessary horsepower.

But what about the
propellers?  Theory had
it that a propeller was
like a screw that augered
through the air like a
marine propeller through
water.  Here again, the
Wrights had an insight
no one else had ever
had:  A propeller was
nothing more than a set
of wings being flung
about their axes,
thereby generating thrust
as the higher pressure on
the back side of the
propeller urges the
propeller forward.

The Wrights
ultimately arrived at a
formula which powered
two narrow, eight-foot
long propellers off of a
chain drive from the
single engine.  They
rotated the propellers in
opposite directions to
cancel out the torque.
They were ready to fly.

The Wrights went to
Kill Devil Hills later
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cracking one of the skids.  For the first time
in history a heavier-than-air plane had taken
off from level ground, propelled itself
forward and landed at a point as high as the
takeoff point.

Several more flights were made that day,
the longest one being 852 feet and lasting
59 seconds.

The story continues.  The Wrights
successfully designed larger and better
planes.  Much testing was carried out back in
Dayton, where attitude control and steering
was improved.  Their aircraft was carried to
Europe and flown extensively, particularly in
France.  At first reluctant, the U.S. Army
ultimately ordered a Wright plane in 1909 for
testing.  However, 1914 and the beginning of
the Great War in Europe quickly proved the
merit of airborne reconnaissance.  The rest,
as they say, is history.

rocket to distant planets with little fanfare.
Remember that before airplane travel

became practical, long trips, whether by
wagon, automobile, ship or train, were
exhausting, time-consuming and often
dangerous.

No other event in modern history shifted
man’s view of the future’s unlimited possibili-
ties as radically as powered flight.  Powered
flight was, in that regard, the mother of
modern paradigm shifts.

Many of the other improvements in life we
have experienced in the past century are
available to us only because of the ability to

(Continued from Page 1)

(Continued from Page 3)

Persistence, documentation pay off

Wrights launched era of progress
1948 Berlin Airlift
1954 Boeing’s First Jet Airliners
1955 U2 Spy Plane Tested
1957 Sputnik 1 (USSR) orbits Earth
1958 NASA founded
1959 X-15 Sets New Speed Record
1959 Luna 2 (USSR) lands on moon
1961 Trident Introduced
1961 First man in space (USSR

Cosmonaut Yuri Gargarin)
1961 First American in space (Alan

Shepard)
1963 First 3-engine jet (Boeing 727)
1965 DC-9 Flies
1965 First space walk (USSR)
1966 First spacecraft to reach

another planet - Venus (USSR)
1967 First space fatality (USSR)
1969 First 747 flown
1969 First man on the moon (Neil

Armstrong & Edwin Aldrin)
1969 Maiden Flight of Concorde
1973 Pioneer flies to Jupiter, Saturn
1974 SR-71 Sets Atlantic Record
1975 B-1 Bomber Debuts
1976 Viking 2 lands on Mars
1981 Boeing Introduces 767
1982 Airbus 310 Introduced
1982 Boeing 757 Takes Off
1982 Space Shuttle Columbia
1986 Space Shuttle Challenger

disaster stymies space program
1988 Stealth Fighter Unveiled
1990 Hubble Space Telescope
2003 Space Shuttle Columbia disaster
2003 Concorde ceases to be used
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Aug 19 National Aviation Day
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Historical reenactments
Kill Devil Hills, NC

Sept 27 Monument  Unveiling:
“A Century of Flight”
Kitty Hawk, NC

Dec 12-17 Centennial Celebration
Daily events scheduled
Kill Devil Hills, NC

Visit www.FirstFlight.org for details
about these and many other First

Flight Centennial events.

A CHRONOLOGY OF FLIGHT

space unlocked the ability to do great things
in many other fields.

In fact, the scientific progress man has
recorded in the 100 years since flight opened
our eyes is phenomenal.

I encourage you to scan through our
Timeline of Flight on Pages 2 & 4, and notice
how quickly advances were made in the field
of aviation.

Since it is a direct descendant of aviation,
our timeline includes several late-century
milestones in space flight as well.  We could
(and may in the future) devote an entire issue
to the world of space travel – but our purpose
with this issue is to commemorate the first

century of flight, beginning with
the Wright Brothers’s historic
first powered flight.

Preliminary development of
the Wright Brothers’ first flight
can be traced to their home state
of Ohio, though virtually all of
the critical events in their
successful journey – including
the actual First Flight – occurred

right here in North Carolina on a remote
barrier island at a place called Kitty Hawk
and nearby Kill Devil Hills.

As we recount the events surrounding that
momentous day in history, I am reminded of
the excitement I still feel when I fly – even
when I think of flying – and hope that this
issue conveys an appreciation of how much our
lives have changed for the better because of our
ability to fly through the air.

The Wright Brothers created the single
greatest cultural force since the invention
of writing. The airplane became the first
World Wide Web, bringing people,
languages, ideas, and values together.”

— Bill Gates
CEO, Microsoft Corporation

move people and things rapidly and safely
around the world.

No one needs to tell a patent attorney that
this century has seen an explosion of
development and progress in almost every
field of human endeavor.  Improvements in
medicine and health, communications, and
the many things we enjoy as a part of daily
life are so commonplace that they are no
longer noticed.  Developments in aviation and

After eight weeks of testing and
glider flights, the Wrights doubted
they would ever return to Kill Devil
Hills.
Nevertheless, they carefully filed
patents on their various ideas – a
strategy that was to result in a huge
payoff later.

Above: Orville’s successful First Flight, with
Wilbur looking on.

Once they successfully resolved the principal
aeronautical obstacles of lift and control, the Wrights

still needed to invent a lightweight engine for
powered flight to become possible.

They turned to Charlie Taylor, a mechanic who
worked in their Dayton bicycle shop.  Taylor

designed a four-cylinder, aluminum-block engine –
with no spark plugs, no carburetor and no fuel pump

– to generate the necessary horsepower.

Insights learned from failures
sateen wing coverings.  During October of

1900 the Wrights flew the glider as a kite –
tethered on cords.  They got off to a rocky
start, and shortly after their testing began, the
glider was wrecked.  However, the first year of
glider testing gave the Wrights insights into
the many problems left to be solved.  They
tested and proved the viability of their wing
warping concept.  Their first tests ended at
Kill Devil Hills with a three- to four-
hundred foot glide, using an elevator
they designed to maintain altitude
at about five feet.  When their
testing was completed, the
Wrights gave the 1900 glider
to the Tates, and the wing
fabric was used by Mrs.
Tate to make dresses for
her daughters.

The Wrights returned
to the North Carolina
coast in July 1901,
setting up a permanent
camp at Kill Devil Hills.
The primitive living
condition they faced is
testimony to their
determination.  Mosqui-
toes were a constant
torment, along with sand
flies, blowing sand, salt
spray, lack of basic
sanitation and fresh food.
They lived in what
amounted to a garage,
with tent outbuildings.

However, they were optimistic.  The 1901
craft had a much larger wing surface area with
a deeper camber based upon air pressure
tables prepared by another early aviator, Otto
Lilienthal.  The Wrights had hopes that this
glider would permit much longer flights.
Surprisingly, though, the 1901 craft didn’t fly
as well as the 1900 version, and had a

propensity to “stall” when the front of the craft
was raised.  In addition, the wing warping
arrangement also caused problems.  When
they left Kill Devil Hills after eight weeks of
testing and glider flights, the Wrights doubted
they would ever return.  Nevertheless, the
Wrights carefully filed patents on their various
ideas – a strategy that was to result in a huge
payoff later on.

practical wind tunnels and used it to conduct
hundreds of experiments on wing sections in
order to determine the proper shapes, angles

and curves.
The Wrights

returned to Kill Devil
Hills in August,
1902.  They spent
eleven days reestab-
lishing camp,
including dealing
with an infestation of
mice and repeatedly
driving free-running
hogs from camp.
After assembling
their new glider, they

began flying it on a tether and occasionally
trying a “free” flight.  Within several weeks,
the craft was gliding upwards of 500 feet.
Turning was still a problem.  Their glider had
two fixed vertical tails, on the theory that the
tails would be presented to the wind during a
turn and would increase the drag on the inside
wing during a turn until it matched the drag on

1783 First Balloon Flight
1799 Sir George Cayley designs fixed-

wing aircraft with flappers & tail
(first design to address lift &
thrust)

1843 William Henson first to design
propeller-driven aircraft

1853 First Manned Glider (Cayley)
1896 Model Airplane Flown
1900 Wright Brothers Fly Glider
1903 Wright Brothers Fly
1904 Wrights Fly in Circle
1905 First Flight in Europe
1907 First Helicopter Flight
1908 First Passenger Killed
1909 US Army Orders Wright Flyer
1911 First Landing on Ship
1911 First Coast to Coast Flight
1911 First Air Raid
1911 First Woman Aviator Dies
1914 First Scheduled Service
1914 WWI – Aerial Reconnaissance

Proves Useful
1914 WWI – First Plane Downed
1916 Boeing Aircraft Established
1918 Air Mail Service Begun
1919 Atlantic Crossed
1921 Battleship Sunk By Aircraft
1922 First US Aircraft Carrier

Launched
1923 Coast to Coast Non-Stop
1924 Around-the-World Flight
1927 Lindbergh Crosses Atlantic

Non-Stop
1933 DC-1 Unveiled (First Commercial

Passenger Plane)
1934 Earhart Crosses Pacific
1935 Hughes Smashes World Speed

Record
1937 Hindenburg Explodes
1937 Earhart Lost
1938 Stratoliner Unveiled
1939 Passenger Service Across Atlantic
1939 Germans Test Jet Aircraft
1941 Pearl Harbor
1942 First American Jet
1942 Doolittle Bombs Tokyo
1945 Kamikaze Attacks
1945 B-29 Drops Atomic Bomb on

Japan
1945 F1 Phantom
1947 Sound Barrier Broken (Chuck

Yeager flies supersonic)
1947 Gigantic “Spruce Goose”

A CHRONOLOGY OF FLIGHT Wrights build first wind tunnel
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Early versions used a weight dropped from a scaffold (left) to assist takeoff.

(Continued from Page 1)

Back in the Dayton bicycle shop, Orville
and Wilbur realized that many of the basic
assumptions on which they based their designs
were likely wrong.  Understanding that they
could no longer rely on aeronautical values
derived by others.  They used a bicycle wheel
to compare resistance and lift of various
wings.  They developed one of the first

(Continued on Page 3) (Continued on next page)

Here is a reprint of the first page of the original
Wright Brothers patent, the one which disclosed the
concept of warping the wings to bank the plane to
the left or right.

than usual in 1903.  Their first flights were
unpowered glides.  During testing the
propeller shafts were damaged, and had to be
sent all the way back to Dayton for repair.

While they waited, the Wrights ran low on
food, and the weather was unusually cold.
The Wrights had a classification system which
categorized the cold nights as 1-, 2-, 3-, and 5-
blanket nights, plus quilts, a fire, and hot-
water bottle as the weather got even colder.
To make matters even worse, the Wrights were
anxiously following the efforts of Samuel
Langley to fly his own powered plane over the
Potomac River.  Langley’s plane crashed on
December 8, however, leaving the Wrights
with a clear field.

Final preparations
included rigging a
rail along which the
plane would slide on
takeoff, and install-
ing the new propeller
shafts.  On December
14, the brothers
flipped a coin and
Wilbur won.  With
the help of several
men from the nearby
lifesaving station to
balance the craft by steadying the wing tips,
the plane left the rail within about 40 feet and
climbed to 15 feet off of the ground about 60
feet out.  This climb was too steep, and the
plane stalled and broke some of the parts of
the elevator upon hitting the ground.  The
Wrights themselves did not consider this the
“first” flight.

By December 17 the elevator had been
repaired.  It was bitterly cold and the wind was
blowing about 20 knots.  A “crowd” assembled,
including several helpers, a local fortune teller
and some passersby.  Several lifesaving
crewmen watched from their stations through
spyglasses.  A flat location was selected for the
takeoff.  Orville got his chance, having lost the
toss on the 14th.  A camera was carefully set up
and someone who had never snapped a picture
before was given a impromptu lesson on how to
trip the shutter.  The plane left the ground after
45 feet, flew 120 feet and landed hard,

Orville Wright stands next to their
upended glider after one failed

(Continued from Page 2)

Orville Wright

Wilbur Wright

the outside wing.  It didn’t work.  On the
evening of October 2, Orville, kept awake by
drinking too much coffee, had a brainstorm
which in a single stroke solved one of the
major remaining problems – using a moveable
vertical rudder working in combination with
the wing warping to “balance” the turns.
Wilbur suggested actually connecting the wing
warping cables and the rudder cables so that
they worked in unison.  The Wright’s 1902
glider thus equipped became the first aircraft
in history to be controlled in all three axes of
flight – pitch, roll and yaw.  Hundreds of
flights were made with the new design.  By
the onset of winter, two of the three require-
ments for powered flight, wings capable of
lifting the craft and a control system for
permitting altitude and directional control,
were now mastered.

The third requirement, a light and powerful
motor, did not exist.  Marine engines were
(and still are) heavy.  And though water may
support a heavy engine and boat, the Wrights
needed a much lighter engine. So their bicycle
shop mechanic, Charlie Taylor, designed a
four-cylinder, aluminum block engine with no

spark plugs, no carbure-
tor and no fuel pump
which generated the
necessary horsepower.

But what about the
propellers?  Theory had
it that a propeller was
like a screw that augered
through the air like a
marine propeller through
water.  Here again, the
Wrights had an insight
no one else had ever
had:  A propeller was
nothing more than a set
of wings being flung
about their axes,
thereby generating thrust
as the higher pressure on
the back side of the
propeller urges the
propeller forward.

The Wrights
ultimately arrived at a
formula which powered
two narrow, eight-foot
long propellers off of a
chain drive from the
single engine.  They
rotated the propellers in
opposite directions to
cancel out the torque.
They were ready to fly.

The Wrights went to
Kill Devil Hills later
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and clad First Flight commemorative
coins on or after August 1, 2003.

A portion of the proceeds from the
sale of these coins will go to the First

Flight Foundation for
purposes of repairing,
refurbishing, and
maintaining the
Wright Brothers
Monument on the Outer Banks of North

Carolina, and for purposes of expanding (or, if
necessary, replacing) and maintaining the visitor center

and other facilities at the Wright Brothers National Memorial
Park on the Outer Banks of North Caro-
lina, including providing educational
programs and exhibits for visitors.

The coins will be
offered in both
proof and uncircu-
lated condition.

Readers can visit
the U.S. Mint web site
(www.usmint.gov) for
announcements
regarding the on-sale
date.  (Click on “Mint
Programs” and then
“Commemoratives.”)

First Flight Commemoratives

$10 Gold Coin
Features a Wright

Brothers portrait on
the reverse side
(Ltd to 100,000)

$1 Silver Coin
Features a Wright
Brothers profile on
the reverse side
(Ltd to 500,000)

50¢ Clad Coin
Features the

Wright Brothers /
First Flight

Monument at Kitty
Hawk on the
reverse side

(Ltd to 750,000)
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In the course of
testing their
aviation
attempts, the
Wright Brothers
learned they
could no longer
rely on the
aeronautical
values derived
by others.
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including the actual First Flight took place.  Yet much of the concep-
tual work, development, and refinement occurred in the Wright
Brothers’ hometown of Dayton, Ohio.

Today, North Carolina is home to the Wright Brothers National
Memorial at Kill Devil Hills, and North Carolina is home to the First
Flight Society (See the Back Page).  Dayton is home to Wright State
University (and the Dayton Flyers), the National Aviation Hall of
Fame, and the Wright Brothers Museum of Pioneer Aviation.

So it came as no surprise that, when the U.S. Mint announced its
50-state commemorative quarter program, both
Ohio and North Carolina opted to highlight
the Wright Brothers with their commemora-
tive quarters.

North Carolina
The North Carolina quarter, released in

2001, highlights the famous 1903 photo-
graph of the Wright Brothers’ First Flight.

The N.C. Commemorative Coin Committee
solicited design ideas from the residents of North Carolina, and the
winning design is pictured here.

Which state is birthplace of flight?  Flip a Coin

O

T

hio and North Carolina have wrestled over the moniker
“Birthplace of Flight” for the past hundred years.  The
truth is, both have reasonable claims.  North Carolina is
where many of the critical events leading up to and

he US Postal Service issued a First Flight
commemorative stamp (37¢) on April
30th, and the US Mint will begin
issuing its series of three gold, silver

Some alternate design concepts suggested were the 1903 Flyer
superimposed over an outline of the state, the Hatteras Lighthouse
superimposed over an outline of the state, and the Hatteras Lighthouse
showing a dune and sea gulls.  On June 5, 2000, Gov. James Hunt was
provided with three final candidate designs.  The Committee and Gov.
Hunt then selected the First Flight theme for the official design.

Ohio
The Ohio quarter, released in 2002, is

inscribed: “Birthplace of Aviation Pioneers.”
The coin depicts an early aircraft and an
astronaut, superimposed as a group on the
outline of the state.

Astronauts Neil Armstrong and John
Glenn were both born in Ohio, as was Orville
Wright, co-inventor of the airplane.  Orville and
his brother, Wilbur Wright, also built and tested one of their early
aircraft, the 1905 Flyer III, in Ohio.

As in North Carolina, the Ohio Commemorative Coin Committee
solicited ideas from all Ohioans, and received 7,289 submissions.
The Committee’s six favorite candidates were posted on its web site
for a vote  Some 40,000 votes later, the top four concepts were
submitted, and Gov. Bob Taft selected the Birthplace of Aviation

Pioneers as Ohio’s theme.
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By W. Thad Adams III
’ve been in love with flying for as long as
I can remember.  As a small boy my
favorite Sunday afternoons were spent at
the Raleigh-Durham airport watching

planes, mostly DC-3’s, land and take off.  I
built scale-model plastic airplanes which I
displayed in my room, and which my little
sister occasionally “flew” against the wall.

As soon as I could, I got my pilot’s license.
Recently, I went back and looked at my pilot
logbook.  The entry for 29 Jan ’77 reads:

“I certify that I have given Thad
Adams flight instruction in the pilot
operations outlined in 61.107(a) of
FAR and find him competent to
perform each of these operations as a
private pilot in airplanes.

Robert R. Bash CFII 1978476.”
Competent?  Maybe.  But in any event, the

next day, in a Piper PA-28-181 “8380 Charlie”
my instructor, Paul Wike, issued my license.
One of my biggest thrills was doing a “cross-

hy Kitty Hawk?
Why would two bicycle builders from Dayton, Ohio,
travel all the way to the remotest part of North
Carolina’s Outer Banks to fly an airplane?

Bill Tate, sold the Wrights on Kitty Hawk, and on September 23, 1900,
the Wrights made their first trip – to Elizabeth City by train, then to
Roanoke Island by boat, and then on to Kitty Hawk by sail boat.

Kitty Hawk in 1900 was exceedingly remote, with little more than a
few primitive houses and a Lifesaving Station.  The Wrights accepted
these hardships with grace.  The Wright’s glider was assembled on site
with the use of the Tate’s sewing machine, which was used to stitch the

Flyer perfected, flown at Outer Banks
Carolina coast offers Wright Brothers right conditions: wind, seclusion

The answer lies in the fact that the Wright Brothers started their
experiments in aviation by flying kites, and as everyone knows, the
secret to flying a kite is to find a reliable source of steady wind.  In
1899 Wilbur and Orville began to construct a bi-wing kite which
incorporated a way of banking the kite left and right by twisting, or
“warping”, the wings in a controlled manner.

But why not take their experiment to nearby Chicago, which was
then as now called the “windy city?”

The Wrights needed privacy.  The Wrights were collaborating with
another aviation researcher named Octave Chanute, who advised them
to be wary of all the publicity that was likely to result from testing the
kite near a large, urban area.

By seeking information from the Weather Bureau, they learned that
Kitty Hawk, North Carolina, had the sixth-highest average wind
velocity in the United States, and was closer than other areas, such as
Florida and California.  A warm invitation from a Kitty Hawk resident,
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country” with Paul to “First Flight”, the airport
next to the Wright Brothers Memorial at Kitty
Hawk, and landing near where the Wrights had
started and ended the first powered flight 74
years earlier.

First Flight Centennial
In December, the First Flight Society will

lead the world in commemorating the centen-
nial of Orville and Wilbur Wright’s historic
first flight, a
12-second
journey that
launched the
world into a
jetstream of
change.

In the
past 100
years, we
have gone from being an earthbound species to
one which flies around the world as a matter of
routine.  We have traveled to the moon, and

Wilbur and Orville
Wright began their
annual pilgrimage to
the N.C. Outer Banks in
1900.  In designing the
world’s first powered-
airplane, the Wrights
tested their
aeronautical concepts
with bi-wing kites.

(See ‘Jetstream’ on page 4)

The First Flight Society
The First Flight Society is the legacy of one of aviation’s oldest organizations.  Originally
known as the Kill Devil Hills Memorial Association, the Society was formed in 1926 by a
forward-thinking group of North Carolina Outer Bankers.  The
group dedicated themselves to preserving the original site
of the Wright Brothers’ first flights of December 17, 1903.
The sandy stretch of dunes near Kitty Hawk was acquired
and construction of the now-famous landmark
monument began in 1928.

By 1932, the land was deeded to the new U.S. Parks
Service with the establishment of the Wright Brothers
National Memorial.  Each December 17th, solemn
ceremonies have been held in remembrance of the Wrights’
achievements.

The First Flight Shrine
In 1966, the association was rekindled as the newly incorporated First Flight Society.  A
keystone of the society’s work today is the close support it offers the Park Service at the
Wright Brothers’ National Memorial.  The Society established the First Flight Shrine, a portrait

gallery which surrounds the Wright Flyer replica
displayed in the park’s Visitor Center and which
honors those individuals and groups that have
achieved significant firsts in aviation’s
development.  A new member of the First Flight
Shrine has been inducted during the December
17th ceremonies every year since 1966.

The Society is nearing the culmination of its
ambitious 10-year effort in promoting the 100th
anniversary of power flight.  We invite readers to
tour the Society’s web site (www.firstflight.org).  In

addition to profiles of all First Flight Shrine inductees, the site’s calendar of First Flight
commemorative events is especially busy these days, as we approach the December 17th

centennial of the Wright Brothers’ First Flight.

Join the First Flight Society
For more information, contact the First Flight Society
at dec17@firstflight.org, or write to:

First Flight Society
P.O. Box 1903
Kitty Hawk, North Carolina  27549
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and clad First Flight commemorative
coins on or after August 1, 2003.

A portion of the proceeds from the
sale of these coins will go to the First

Flight Foundation for
purposes of repairing,
refurbishing, and
maintaining the
Wright Brothers
Monument on the Outer Banks of North

Carolina, and for purposes of expanding (or, if
necessary, replacing) and maintaining the visitor center

and other facilities at the Wright Brothers National Memorial
Park on the Outer Banks of North Caro-
lina, including providing educational
programs and exhibits for visitors.

The coins will be
offered in both
proof and uncircu-
lated condition.

Readers can visit
the U.S. Mint web site
(www.usmint.gov) for
announcements
regarding the on-sale
date.  (Click on “Mint
Programs” and then
“Commemoratives.”)

First Flight Commemoratives

$10 Gold Coin
Features a Wright

Brothers portrait on
the reverse side
(Ltd to 100,000)

$1 Silver Coin
Features a Wright
Brothers profile on
the reverse side
(Ltd to 500,000)

50¢ Clad Coin
Features the

Wright Brothers /
First Flight

Monument at Kitty
Hawk on the
reverse side

(Ltd to 750,000)
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In the course of
testing their
aviation
attempts, the
Wright Brothers
learned they
could no longer
rely on the
aeronautical
values derived
by others.
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including the actual First Flight took place.  Yet much of the concep-
tual work, development, and refinement occurred in the Wright
Brothers’ hometown of Dayton, Ohio.

Today, North Carolina is home to the Wright Brothers National
Memorial at Kill Devil Hills, and North Carolina is home to the First
Flight Society (See the Back Page).  Dayton is home to Wright State
University (and the Dayton Flyers), the National Aviation Hall of
Fame, and the Wright Brothers Museum of Pioneer Aviation.

So it came as no surprise that, when the U.S. Mint announced its
50-state commemorative quarter program, both
Ohio and North Carolina opted to highlight
the Wright Brothers with their commemora-
tive quarters.

North Carolina
The North Carolina quarter, released in

2001, highlights the famous 1903 photo-
graph of the Wright Brothers’ First Flight.

The N.C. Commemorative Coin Committee
solicited design ideas from the residents of North Carolina, and the
winning design is pictured here.

Which state is birthplace of flight?  Flip a Coin

O

T

hio and North Carolina have wrestled over the moniker
“Birthplace of Flight” for the past hundred years.  The
truth is, both have reasonable claims.  North Carolina is
where many of the critical events leading up to and

he US Postal Service issued a First Flight
commemorative stamp (37¢) on April
30th, and the US Mint will begin
issuing its series of three gold, silver

Some alternate design concepts suggested were the 1903 Flyer
superimposed over an outline of the state, the Hatteras Lighthouse
superimposed over an outline of the state, and the Hatteras Lighthouse
showing a dune and sea gulls.  On June 5, 2000, Gov. James Hunt was
provided with three final candidate designs.  The Committee and Gov.
Hunt then selected the First Flight theme for the official design.

Ohio
The Ohio quarter, released in 2002, is

inscribed: “Birthplace of Aviation Pioneers.”
The coin depicts an early aircraft and an
astronaut, superimposed as a group on the
outline of the state.

Astronauts Neil Armstrong and John
Glenn were both born in Ohio, as was Orville
Wright, co-inventor of the airplane.  Orville and
his brother, Wilbur Wright, also built and tested one of their early
aircraft, the 1905 Flyer III, in Ohio.

As in North Carolina, the Ohio Commemorative Coin Committee
solicited ideas from all Ohioans, and received 7,289 submissions.
The Committee’s six favorite candidates were posted on its web site
for a vote  Some 40,000 votes later, the top four concepts were
submitted, and Gov. Bob Taft selected the Birthplace of Aviation

Pioneers as Ohio’s theme.
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By W. Thad Adams III
’ve been in love with flying for as long as
I can remember.  As a small boy my
favorite Sunday afternoons were spent at
the Raleigh-Durham airport watching

planes, mostly DC-3’s, land and take off.  I
built scale-model plastic airplanes which I
displayed in my room, and which my little
sister occasionally “flew” against the wall.

As soon as I could, I got my pilot’s license.
Recently, I went back and looked at my pilot
logbook.  The entry for 29 Jan ’77 reads:

“I certify that I have given Thad
Adams flight instruction in the pilot
operations outlined in 61.107(a) of
FAR and find him competent to
perform each of these operations as a
private pilot in airplanes.

Robert R. Bash CFII 1978476.”
Competent?  Maybe.  But in any event, the

next day, in a Piper PA-28-181 “8380 Charlie”
my instructor, Paul Wike, issued my license.
One of my biggest thrills was doing a “cross-

hy Kitty Hawk?
Why would two bicycle builders from Dayton, Ohio,
travel all the way to the remotest part of North
Carolina’s Outer Banks to fly an airplane?

Bill Tate, sold the Wrights on Kitty Hawk, and on September 23, 1900,
the Wrights made their first trip – to Elizabeth City by train, then to
Roanoke Island by boat, and then on to Kitty Hawk by sail boat.

Kitty Hawk in 1900 was exceedingly remote, with little more than a
few primitive houses and a Lifesaving Station.  The Wrights accepted
these hardships with grace.  The Wright’s glider was assembled on site
with the use of the Tate’s sewing machine, which was used to stitch the

Flyer perfected, flown at Outer Banks
Carolina coast offers Wright Brothers right conditions: wind, seclusion

The answer lies in the fact that the Wright Brothers started their
experiments in aviation by flying kites, and as everyone knows, the
secret to flying a kite is to find a reliable source of steady wind.  In
1899 Wilbur and Orville began to construct a bi-wing kite which
incorporated a way of banking the kite left and right by twisting, or
“warping”, the wings in a controlled manner.

But why not take their experiment to nearby Chicago, which was
then as now called the “windy city?”

The Wrights needed privacy.  The Wrights were collaborating with
another aviation researcher named Octave Chanute, who advised them
to be wary of all the publicity that was likely to result from testing the
kite near a large, urban area.

By seeking information from the Weather Bureau, they learned that
Kitty Hawk, North Carolina, had the sixth-highest average wind
velocity in the United States, and was closer than other areas, such as
Florida and California.  A warm invitation from a Kitty Hawk resident,
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country” with Paul to “First Flight”, the airport
next to the Wright Brothers Memorial at Kitty
Hawk, and landing near where the Wrights had
started and ended the first powered flight 74
years earlier.

First Flight Centennial
In December, the First Flight Society will

lead the world in commemorating the centen-
nial of Orville and Wilbur Wright’s historic
first flight, a
12-second
journey that
launched the
world into a
jetstream of
change.

In the
past 100
years, we
have gone from being an earthbound species to
one which flies around the world as a matter of
routine.  We have traveled to the moon, and

Wilbur and Orville
Wright began their
annual pilgrimage to
the N.C. Outer Banks in
1900.  In designing the
world’s first powered-
airplane, the Wrights
tested their
aeronautical concepts
with bi-wing kites.

(See ‘Jetstream’ on page 4)

The First Flight Society
The First Flight Society is the legacy of one of aviation’s oldest organizations.  Originally
known as the Kill Devil Hills Memorial Association, the Society was formed in 1926 by a
forward-thinking group of North Carolina Outer Bankers.  The
group dedicated themselves to preserving the original site
of the Wright Brothers’ first flights of December 17, 1903.
The sandy stretch of dunes near Kitty Hawk was acquired
and construction of the now-famous landmark
monument began in 1928.

By 1932, the land was deeded to the new U.S. Parks
Service with the establishment of the Wright Brothers
National Memorial.  Each December 17th, solemn
ceremonies have been held in remembrance of the Wrights’
achievements.

The First Flight Shrine
In 1966, the association was rekindled as the newly incorporated First Flight Society.  A
keystone of the society’s work today is the close support it offers the Park Service at the
Wright Brothers’ National Memorial.  The Society established the First Flight Shrine, a portrait

gallery which surrounds the Wright Flyer replica
displayed in the park’s Visitor Center and which
honors those individuals and groups that have
achieved significant firsts in aviation’s
development.  A new member of the First Flight
Shrine has been inducted during the December
17th ceremonies every year since 1966.

The Society is nearing the culmination of its
ambitious 10-year effort in promoting the 100th
anniversary of power flight.  We invite readers to
tour the Society’s web site (www.firstflight.org).  In

addition to profiles of all First Flight Shrine inductees, the site’s calendar of First Flight
commemorative events is especially busy these days, as we approach the December 17th

centennial of the Wright Brothers’ First Flight.

Join the First Flight Society
For more information, contact the First Flight Society
at dec17@firstflight.org, or write to:

First Flight Society
P.O. Box 1903
Kitty Hawk, North Carolina  27549
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The Century of Flight

(See ‘Kitty Hawk’ on page 2)

By W. Thad Adams III Sunday afternoons were spent at the Raleigh-
Durham airport watching planes, mostly DC-
3’s, land and take-off.  I built scale-model
plastic airplanes which I displayed in my
room, and which my little sister occasionally
“flew” against the wall.

As soon as I could, I got my pilot’s
license.  I went back and looked at my pilot
logbook recently.  The entry for 29 Jan ’77
reads:

“I certify that I have given Thad
Adams flight instruction in the pilot
operations outlined in 61.107(a) of
FAR and find him competent to
perform each of these operations as
a private pilot in airplanes.

Robert R. Bash CFII 1978476”

Competent?  Maybe.  But in any event,
the next day – in a Piper PA-28-181
“8380 Charlie” – my instructor, Paul
Wike, issued my license and cut off my
shirttail.  One of my biggest thrills was

his issue of Asymptote Review
celebrates the progress of science over
the past century in the field of
aviation.  No other single area of

technology has had so dramatic an impact on
life on Earth in so short a period of time.  The
end of the twentieth century, the second
millennium and the century of flight is a
happy coincidence.

Here we pay tribute to Orville and Wilbur
Wright – the Wright Brothers.  This is not
only appropriate because they were the first to
design and fly an airplane in powered flight,
but also because many of the crucial events in
their success took place here in North
Carolina on a remote barrier island at a place
called Kitty Hawk and nearby Kill Devil
Hills.  In almost exactly 100 years we have
gone from an earthbound species to one
which flies around the world as a matter of
routine.

I’ve been in love with flying for as long as
I can remember.  As a small boy my favorite

hy Kitty Hawk?
Why would two bicycle
builders from Dayton,
Ohio, travel all the way to

in a controlled
manner.  But why
not nearby Chicago,
which was then as
now called the
“Windy City”?  The
Wrights needed
privacy.  The
Wrights were
collaborating with
another aviation
researcher named Octave Chanute, who
advised them to be wary of all the
publicity that was likely to result from
testing the kite near a large, urban area.

By seeking information from the
Weather Bureau, they learned that Kitty
Hawk, North Carolina, had the sixth-

Wright Brothers:

The North Carolina ConnectionThe North Carolina ConnectionThe North Carolina ConnectionThe North Carolina ConnectionThe North Carolina Connection

the remotest part of North Carolina’s
Outer Banks to fly an airplane?

The answer lies in the fact that the
Wright Brothers started their experiments
in aviation by flying kites, and as every-
one knows, the secret to flying a kite is to
find a reliable source of steady wind.  In
1899 Wilbur and Orville began to
construct a bi-wing kite which incorpo-
rated a way of banking the kite left and
right by twisting, or “warping”, the wings

Millennium Edition

In the course of
testing their
aviation
attempts, the
Wrights quickly
learned they
could no longer
rely on
aeronautical
values derived
by others.
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Kitty Hawk provides privacy for testing

highest average wind velocity in the
United States, and was closer than other
areas, such as Florida and California.
A warm invitation from a Kitty Hawk
resident, Bill Tate, sold the Wrights on
Kitty Hawk, and on September 23, 1900,
the Wrights made their first trip – to
Elizabeth City by train, then to Roanoke
Island by boat, and then on to Kitty Hawk
by sail boat.

Kitty Hawk in 1900 was exceedingly
remote, with little more than a few
primitive houses and a lifesaving station.
The Wrights accepted these hardships
with grace.  The Wright’s glider was
assembled on site with the use of The
Tate’s sewing machine, which was used to
stitch the sateen wing coverings.  During
October of 1900
the Wrights flew
the glider as a kite-
-tethered on cords.
They got off to a
rocky start, and
shortly after their
testing began, the
glider was
wrecked.  However,
the first year of
glider testing gave
the Wrights insights into the many
problems left to be solved.  They tested
and proved the viability of their wing
warping concept.  Their first tests ended
at Kill Devil Hills with a 300- to 400-foot
glide, using an elevator they designed to
maintain altitude at about five feet.  When
their testing was completed, the Wrights

gave the 1900 glider to the Tates, and the
wing fabric was used by Mrs. Tate to
make dresses for her daughters.

The Wrights returned to the North
Carolina coast in July, 1901, setting up a
permanent camp at Kill Devil Hills.  The
primitive living condition they faced is
testimony to their determination.  Mos-
quitoes were a constant torment, along
with sand flies, blowing sand, salt spray,
lack of basic sanitation and fresh food.
They lived in what amounted to a garage,
with tent outbuildings.

However, they were optimistic.  The
1901 craft had a much larger wing surface
area with a deeper camber based upon air
pressure tables prepared by another early
aviator, Otto Lilienthal.  The Wrights had
hopes that this glider would permit much

longer flights.
Surprisingly,
though, the 1901
craft didn’t fly as
well as the 1900
one, and had a
propensity to
“stall” when the
front of the craft
was raised.  In
addition, the wing
warping arrange-

ment also caused problems.  When they
left Kill Devil Hills after eight weeks of
testing and glider flights, they doubted
they would ever return.  Nevertheless, the
Wrights carefully filed patents on their
various ideas – a strategy that was to

1783 First Balloon Flight
1783 First Hydrogen Balloon
1794 Balloon Used by French Army
1862 Balloons Used Extensively in Civil

War
1896 Model Airplane Flown
1899 Pilcher Dies Flying Glider
1900 Wright Brothers Fly Glider
1901 Zepplin Flies Around Eiffel

Tower
1903 Wright Brothers Fly
1904 Wrights Fly in Circle
1904 Wilbur Wright Flies in Circle
1905 First Flight in Europe
1907 Charles Voisin flies
1907 First Helicopter Flight
1908 First Circular Flight in Europe
1908 First Passenger Killed
1908 Wilbur Wright Flies in Europe
1909 Wright Brothers Start Flying in

Europe
1909 De Haviland Biplane
1909 US Army Orders Wright Flyer
1909 English Channel is Crossed
1909 Glenn Curtiss Wins Race
1910 British Army Uses Airplane
1911 First Landing on Ship
1911 First Coast to Coast Flight
1911 First Air Raid
1911 First Woman Aviator Dies
1912 First Seaplane Contest Held
1913 Mediterranean Crossed
1913 Giant Russian Plane
1914 First Scheduled Service
1914 WWI – Aerial Reconnaissance

Proves Useful
1914 WWI – First Plane Downed
1914 WWI – Paris Bombed
1915 Fokker Dominates Battlefield
1915 Zepplin Bombs London
1916 British Introduce DH-2
1916 Boeing Aircraft Established
1917 Bloody April
1918 Red Baron Shot Down
1918 Air Mail Service Begun
1918 Rickenbacker US ACE
1919 Atlantic Crossed
1921 Battleship Sunk By Aircraft
1922 First US Aircraft Carrier Launched
1922 Coast to Coast in One Day
1923 Coast to Coast Non-Stop

A CHRONOLOGY OF FLIGHT
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Early versions used a weight dropped from a scaffold to assist take-off.

(Continued from page 1)

(See ‘Wrights Revise’ on page 3)

Tinkering with the engine.
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result in a huge payoff
later on.

Back in the Dayton
bicycle shop, Orville and
Wilbur realized that
many of the basic
assumptions on which
they based their designs
were likely wrong.  Understanding that
they could no longer rely on aeronautical
values derived by others, they used a
bicycle wheel to compare resistance and
lift of various wings.  They developed one
of the first practical wind tunnels and
used it to conduct
hundreds of
experiments on
wing sections in
order to determine
the proper shapes,
angles and curves.

The Wrights
returned to Kill
Devil Hills in
August, 1902.
They spent eleven
days reestablishing camp, including
dealing with an infestation of mice and
repeatedly driving free-running hogs from
camp.  After assembling their new glider,
they began flying it on a tether and

occasionally trying a
“free” flight.  Within
several weeks, the craft
was gliding upwards of
500 feet.  Turning was
still a problem.  Their
glider had two fixed
vertical tails, on the
theory that the tails
would be presented to
the wind during a turn and would
increase the drag on the inside wing
during a turn until it matched the drag on
the outside wing.  It didn’t work.  On the
evening of October 2, Orville, kept awake
by drinking too much coffee, had a

brainstorm which
in a single stroke
solved one of the
major remaining
problems – using a
moveable vertical
rudder working in
combination with
the wing warping
to “balance” the
turns.  Wilbur
suggested actually
connecting the

wing warping cables and the rudder
cables so that they worked in unison.  The
Wright’s 1902 glider thus equipped

1924 Around-the-World Flight
1925 Air Mail Contracts Given Out
1925 Doolittle Wins Schneider
1925 USS Shenandoah Crashes
1926 Ford Trimotor Introduced
1927 Lindbergh Crosses Atlantic Non-

Stop
1927 French Cross Southern Atlantic
1927 Earhart Crosses the Atlantic
1928 First Flight to Australia
1930 Amy Johnson Flies to Australia
1931 New Around-the-World Record
1932 Earhart Sets New Atlantic Record
1933 DC-1 Unveiled
1933 Boeing 247 Introduced
1933 Air Mail Contracts Suspended
1934 DC-2 Goes into Service
1934 United Aircraft Split
1934 Earhart Crosses Pacific
1935 Italians Use Airpower Against

Ethiopians
1935 Hughes Smashes World Spped

Record
1935 Pan Am Begins Service to

Manila
1935 DC-3 Introduced
1935 USS Macon Crashes
1936 Hughes Crosses US in Under 10

Hours
1936 US Navy Buys Catalina
1936 Air Attacks Against Cities Take

Place in Spanish Civil War
1937 Hindenburg Explodes
1937 Earhart Lost
1937 US Airforce Receives First B-17
1937 Hughes Sets Around the World

Record
1938 DC-4 Flown
1938 Wrong Way Corrigan Flies

Atlantic
1938 Stratoliner Unveiled
1939 Passenger Service Across Atlantic
1939 Germans Test Jet Aircraft
1939 Sikorsky Flies Helicopter
1939 German Use Airforce on Attack

on Poland
1940 Battle of Britain
1941 Pearl Harbor
1942 Battle of Midway
1942 RAF Launches 1,000 Plane Raid
1942 First American Jet
1942 Doolittle Bombs Tokyo

Wrights revise original ideas many times
A CHRONOLOGY OF FLIGHT
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this century has seen an explosion of
development and progress in almost every
field of human endeavor.  Improvements in
medicine and health, communications, and
the many things we enjoy as a part of daily
life are so commonplace that they are no
longer noticed.  Developments in aviation
and space unlocked the ability to do great
things in many other fields.

I hope that this issue of Asymptote Review
will convey at least some of the excitement I
still feel when I fly – even when I think of
flying – and a greater appreciation of how
much our lives have changed for the better
because of our ability to make machines
which fly through the air.

doing a “cross-country” with Paul to “First
Flight” – the airport next to the Wright
Brothers Memorial at Kitty Hawk, and
landing near where the Wrights had started
and ended the first powered flight 74 years
earlier.

Remember that before airplane travel
became practical, long trips, whether by
wagon, automobile, ship or train, were
exhausting, time-consuming and often
dangerous.  Many of the other improvements
in life we have experienced in the past
century are available to us only because of the
ability to move people and things rapidly and
safely around the world.

No one needs to tell patent attorneys that

The Wrights’ sateen wing coverings
were later used by Mrs. Tate to
make dresses.

The Century of Flight
(Continued from page 1)

Orville Wright Wilbur Wright

(Continued from page 2)

(See ‘Rudder Resolves’ on page 4)
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1943 US Bombers Bomb Germany
1944 Saturation Bombing on

Germany
1944 D-Day
1945 B-29 Attacks Japan
1945 Kamikazie Attacks
1945 B-29 Drops Atomic Bomb on

Japan
1945 Boeing XC-69 Sets Speed Record
1945 P-80 Goes into Service
1945 F1 Phantom Flown
1946 Thunderjets Debuts
1936 Convair Unveils B-36
1946 DC-6 Introduced
1946 Meteor Sets World Speed Record
1946 Convair 240 Takes to the Air
1946 Last DC-3 Produced
1947 Sound Barrier Broken
1947 B-47 Enters Service
1947 Spruce Goose Flies
1948 Berlin Airlift
1948 Mig-15 Introduced
1949 Non-Stop Flight Around the

World
1949 Stratocruiser Goes Into Service
1949 Comet Unveiled
1949 F-86 Enters Service
1950 Korean War
1950 Super Constellation Takes to Air
1951 Canberra Produced in US
1952 US Air Force Orders B52
1952 French Develop Mystere
1953 Comet Crashes
1953 DC-7 Introduced
1953 Super Sabre Enters Production
1954 F-104 Flys
1954 Boeing Rolls Out First Jet

Airliners
1954 C-131 Hercules Makes Maiden

Flight
1954 Mig-19 Introduced
1955 Air Launched Fighter
1955 Mirage Fighter Flies
1955 U2 Tested
1956 Glenn Crosses US in 3 hours
1956 Tupelov 104 Introduced
1956 F-104 Flies
1956 B-58 Flies
1956 French Unviel Caravelle
1958 Douglas Introduces DC-8
1958 F-4 Phantom Flies

became the first aircraft in history to be
controlled in all three axes of flight –
pitch, roll and yaw.  Hundreds of flights
were made with the new design.  By the
onset of winter, two of the three require-
ments for powered
flight, wings
capable of lifting
the craft and a
control system for
permitting altitude
and directional
control, were now
mastered.

The third
requirement, a
light and powerful
motor, did not
exist.  Marine engines were heavy. After
all, the water supported them along with
the rest of the boat.  A hired mechanic,
Charlie Taylor, designed a four cylinder,
aluminum block engine with no spark
plugs, no carburetor and no fuel pump
which generated the necessary horse-
power.  But what about the propellers?

chain drive from the single engine.  It
rotated the propellers in opposite direc-
tions to cancel out the torque.  The
Wrights were ready to fly.

They went to Kill Devil Hills later than
usual in 1903.  Their first flights were

unpowered glides.
During testing the
propeller shafts
were damaged, and
had to be sent all
the way back to
Dayton for repair.
They ran low on
food, and the
weather was
unusually cold.
The Wrights had a
classification

system which categorized the cold nights
as 1-, 2-, 3-, and 5-blanket nights, plus
quilts, a fire, and hot-water bottle as the
weather got even colder.  To make matters
even worse, the Wrights were anxiously
following the efforts of Samuel Langley to

A CHRONOLOGY OF FLIGHT

Theory had it that a
propeller was a screw
that augered through
the air like a marine
propeller through
water.  Here again the
Wrights had an
insight no one else
had ever had – a
propeller was nothing
more than a wing
being flung about its
axis and thereby
generating thrust as
the higher pressure on
the back side of the
propeller urged the
propeller forward.
They ultimately
arrived at a formula
which powered two
narrow, eight-foot
long propellers by a

Here are some
early blueprints

of the Wright
“B” Flyer.

(Continued from page 3)

(See ‘Wilbur Wins’ on page 5)

Vertical rudder resolves critical balance issue

Flying!
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1958 Pan Am Starts 707 Service
1959 Air Force F-106 Sets New Speed

Record
1959 X-15 Sets New Speed Record
1960 Planes Collide Over NY
1961 Vertical Takeoff Plane
1961 Trident Introduced
1961 Giant Sikorsky Flies
1962 VC-10 Launched
1962 YF-12 Flies
1963 Iluyshin Jet Service
1963 Boeing 727 Begins Service
1964 F-111 Roll Out
1965 DC-9 Flies
1965 Quantas Flies Non-Stop Across

Pacific
1966 Airwar in Vietnam
1967 Airwar Decisive in Six-Day War
1967 737 Introduced
1968 Giant Galaxy Flies
1969 First 747 flown
1969 Maiden Flight of Concorde
1970 DC-10 Program
1970 Lockheed Tristar
1972 Airbus Challenges US

Dominance
1972 F-15 Eagle Flies
1973 Yom Kippur War
1974 F-16 Flies
1974 SR-71 Sets Atlantic Record
1975 B-1 Bomber Debuts
1975 Boeing 747 SP
1977 A-10 Enters Service
1977 F-18 Flown
1981 Boeing Introduces 767
1982 Airbus 310 Introduced
1982 Israeli Air Force Trounces Syria
1982 Boeing 757 Takes Off
1982 AN-124 Introduced
1982 A-320 Takes to the Air
1986 Non-Stop, Non-Refueled,

Around-the-World Flight by
Voyager

1987 Boeing Launches 747-400
1988 Stealth Fighter Unvieled
1989 B-2 Stealth Bomber
1990 MD-11 Flies
1991 War in Persian Gulf
1995 Boeing 777 Certified

A CHRONOLOGY OF FLIGHTfly his own powered plane over the
Potomac River.  Regrettably, Langley’s
plane crashed on December 8, leaving the
Wrights with a clear field.

Final preparations included rigging a
rail along which the plane would slide on
take-off, and installing the new propeller
shafts.  On December 14, the brothers
flipped a coin and Wilbur won.  With the
help of several men from the nearby
lifesaving station to balance the craft by
steadying the wingtips, the plane left the
rail within about 40 feet and climbed to
15 feet off of the ground about 60 feet out.
This climb was too steep, and the plane
stalled and broke some of the parts of the
elevator upon hitting the ground.  The
Wrights them-
selves did not
consider this the
“first” flight.

By December
17 the elevator
had been re-
paired.  It was
bitterly cold and
the wind was
blowing about 20
knots.  A “crowd”
assembled,
including several helpers, a local fortune
teller and some passersby.  Several
lifesaving crewmen watched from their
stations through spyglasses.  A flat
location was selected for the takeoff.
Orville got his chance, having lost the
toss on the 14th.  A camera was carefully
set up and someone who had never
snapped a picture before was given an
impromptu lesson on how to trip the
shutter.  The plane left the ground after

Asymptote Review –  Millennium Edition

45 feet, flew 120 feet and landed hard,
cracking one of the skids.  For the first
time in history a heavier-than-air plane
had taken off from level ground, propelled
itself forward and landed at a point as
high as the takeoff point.

Several more flights were made that
day, the longest
one being 852
feet and lasting
59 seconds.

The story
continues.  The
Wrights success-
fully designed
larger and better
planes and
traveled to
Europe to
demonstrate and

sell them.  Much testing was carried out
back in Dayton, where altitude control
and steering were improved.  Their
aircraft was carried to Europe and flown
extensively, particularly in France.  At
first reluctant, the U.S. Army ultimately
ordered a Wright plane in 1909 for
testing.  However, 1914 and the begin-
ning of the Great War in Europe quickly
proved the merit of airborne reconnais-
sance.  The rest, as they say, is history.

(Continued from page 4)

After eight weeks of testing and
glider flights, the Wrights
doubted they would ever return
to Kill Devil Hills.  Nevertheless,
they carefully filed patents on
their various ideas – a strategy
that was to result in a huge
payoff later on.

Wilbur wins coin toss, pilots first attempt

AVIATION WEB SITES

http://www.faa.gov/education/wright/wright.htm

http://www.orvillewright.com/book.html

http://www.firstflight.org

http://www.nasa.org

http://www.aviation-models.com/

http://www.aviation-history.com
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Adams Law Firm, P.A., specializes

solely in patent, trademark and
copyright law, and the related areas
of unfair competition and trade
secret law.  The firm’s practice within
this specialty is diverse, including
prosecution of patent and trademark
applications in the United States
Patent and Trademark Office,
litigation in Federal and State Courts,
and domestic and international
patent, trademark and copyright
licensing.

Many of the firm’s clients file
corresponding patent applications in
Europe and Asia.  The firm has
reciprocal relationships with
intellectual property firms in many
foreign countries.

The firm is also United States
patent counsel for a number of
foreign corporations, including many
that have facilities in the Charlotte,
N.C., area.  The firm also assists both
foreign and domestic companies
and individuals in planning and
executing overall patent and
trademark strategy.

The firm’s domestic clients,
located primarily in the southeastern
United States, include companies
involved in the design and
manufacturing of textile machinery
and products, filtration equipment,
medical products, power transmission
equipment, hydraulic pumps,
electronic controls, and
microprocessor-controlled audio and
video tape winding and loading
equipment.  Other clients include
advertising agencies, record
producers, computer programming
specialists, photographic film
processors, and an NBA professional
basketball franchise.

Asymptote Review is published
by Adams Law Firm, P.A., to inform
our clients and friends of changes
and trends in certain areas of patent,
trademark and copyright law. It is not
intended to provide legal advice,
which can be given only after
consideration of the facts of a specific
situation.
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The First Flight Society
The First Flight Society is the legacy of one of aviation's oldest organizations. Originally
known as the Kill Devil Hills Memorial Association, the Society was formed in 1926 by a
forward-thinking group of North Carolina Outer Bankers. The group
dedicated themselves to preserving the original site of the Wright
Brothers' first flights of December 17, 1903. The sandy stretch of
dunes near Kitty Hawk were acquired and construction of the
now-famous landmark monument began in 1928.

By 1932, the land was deeded to the new U.S. Parks Service with the
establishment of the Wright Brothers National Memorial. Each December 17th, solemn
ceremonies have been held in remembrance of the Wrights' achievements.

The First Flight Shrine
In 1966, the association was rekindled as the newly-incorporated First Flight Society. A
keystone of the society's work today is the close support it offers the Park Service at the
Wright Brothers' National Memorial. The Society established the First Flight Shrine, a portrait
gallery which surrounds the Wright Flyer replica displayed in the park's Visitor Center and
which honors those individuals and groups that have
achieved significant "firsts" in aviation's development. A
new member of the First Flight Shrine has been
inducted during December 17 ceremonies every year
since 1966, and is honored with the unveiling of their
portrait.

The annual ceremony at the monument is always
inspiring. Local and national dignitaries, including U.S.
Congressmen and Senators, military commanders and
other luminaries, are in attendance. A spectacular military fly-over is always held at 10:35
a.m., the moment of the first flight, with scores of U.S. military aircraft making low passes
over the monument.

The Society has undertaken an ambitious 10-year effort to promote the 100th anniversary
of powered flight in the year 2003. The Society hopes to make Kitty Hawk and the Wright
Brothers National Memorial the focal point of an international celebration of powered flight
by man – as achieved by the Wrights a century earlier.

Join the First Flight Society
For more information, contact the First Flight Society at dec17@firstflight.org
or write to:

First Flight Society
P.O. Box 1903,
Kitty Hawk, North Carolina 27549.


