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Abstract;
How many people know the im portance of the 
month of D ecem ber 2 0 0 3  in world history? Hun­
dred years ago, in a  cold foggy winter in D ecem ­
ber, two determined and co u rag eo u s men from 
America conquered sky for the first time in the his­
tory of mankind and opened the era  of aviation. 
But their life story w as not a  fairly tale at all. This 
article describes how a pair of self-taught engi­
neers working in a bicycle shop m ade the world a 
forever sm aller place.

A Puritan Fairy Tale:
The story of the invention of the airplane is a 
Puritan fairy tale. It is the story of how two honest, 
straightfon/vard, hard-working men from America 
accom plished som ething fantastic and m agical - 
creating a craft of stick and fabric that mounted 
the air like the chariots of the gods, opening the 
skies to ail humankind. It is a story of how a  pair of 
self-taught engineers working in a bicycle shop  
m ade the world a forever sm aller place. Their 
s u c c e s s  cam e so  suddenly and from such an  
unexpected quarter that their contem poraries could 
not believe the W rights had d on e w hat they  
claimed.
Around the turn of the nineteenth century, dozens  
of people w ere working to invent the airplane. The 
period of active experim entation begins in 1891,  
w hen noted G erm an en g in e e r Otto Lilienthal 
( 1 8 4 8 -1 8 9 6 )  b eg an  exp erim en tin g with hang  
gliders. Lilienthal took seriously the ideas advo­
c a te d ’ by Sir G eorge Cayley alm ost a hundred 
years earlier. Through an extensive study of birds 
and bird flight, Cayley realized that the lift force  
and the thrust force of bird wings w ere sep arate  
and distinct, and could be imitated by different 
system s on a fixed-wing craft. Lilienthal began his 
work on heavier-than-air craft not by developing a  
com plete airplane, but instead by focusing his ef­
forts on a fixed-wing glider. Lilienthal brought a 
m uch-needed respectability to the enterprise of 
inventing an airplane. Up to that point, efforts to

invent airplanes w ere considered to be the prov­
ince of crack pots and wild-eyed dream ers. But 
when a hardheacfed G erm an engineer entered the 
gam e, other resp ectab le people w ere soon to fol­
low. In addition to the respectability he brought to 
the field, Lilienthal m ade two m ore important con ­
tributions to the n ascen t field of airplane invention: 
the style of perfecting a  glider before attempting 
powered flight (which Gibbs-Smith refers to a s  the 
‘airm an’ approach), and a table of the lift provided 
by curved wings. Unfortunately, Lilienthal w as killed 
in a gliding accident A ugust 10, 1896 .
Following in Lilienthal's footsteps, efforts to invent 
an airplane b ecam e com m onplace in the 1 8 9 0 ’s. 
The majority of the efforts w ere in Europe, includ­
ing Captain F. Ferber, Henri Robart, Solirene, 
Levavasseur, Clem ent Ader, Percy  Pilcher, and  
Sir Hiram Maxim. In the U .S ., prominent attem pts  
w ere m ad e by O cta v e  C h an u te  and S am u el  
Pierpont Langley.
Against this backdrop, w e s e e  the Wright broth­
ers efforts to develop an airplane. The Wrights first 
craft in 1 9 0 0  w as approxim ately equal to the best 
that had been done prior to that time. They m ade  
steady progress in 1901 and 1902 . The 1 9 0 2  glider 
w as the first truly effective heavier-than-air craft. 
In 1 9 0 3  the W rights created  their first powered  
craft, which successfully flew on D ecem ber 17 , 
1 9 0 3 . More capable airplanes w ere developed in 
1 9 0 4  and 1 9 0 5 , which culminated in their stun­
ning European and A m erican flights in 1 9 0 8 .

Here it is apparent there is a real m ystery in the  
invention of the airplane: How did the W rights be­
gin at the top of the field and m ake sustained  
progress when their contem poraries could not?  
Unlike m ystery novels, th ere is no simple answ er 
to the mystery, but the answ er is fascinating and  
instructive nonetheless.

A bout the  W rig h t B rothers:
Bishop Milton Wright and Su san  Catharine Wright 
had four sons, Reuchlin, Lorin, Wilbur, and Orville,



and one daughter Katharine. Wilbur, their third son, 
w as born on a small farm n ear Millville, Indiana 
April 1 6 , 1 8 6 7 ,  while Orville ( 1 8 7 1 - 1 9 4 8 )  and w as  
born on August 19, 1871 at 7  Hawthorn Street in 
Dayton, Ohio state , USA.

The Wright household w as a stimulating place for 
the children. Orville wrote of his childhood: “W e  
w ere lucky enough to grow up in an environment 
w here there w as alw ays much encou ragem en t 
to children to pursue intellectual in terests; to 
investigate whatever aroused curiosity.” The house  
had two libraries: Books on theology w ere kept in 
the bishop’s  study, while the downstairs library had 
a  large and diverse collection. Although Bishop 
Wright w as a firm disciplinarian, the parents w ere  
loving and the family w as a  clo se  one. As children 
in the late 18 0 0 ’s, Orville and Wilbur Wright adored  
flight. They both had their own kites, and fo ra  while 
they had a balsa wood wind-up plane.
The family m oved from Richm ond, Indiana back  
to Dayton in Ju n e of 1 8 8 4 , the month Wilbur w as  
to have graduated from high school. Wilbur left 
Richm ond without receiving his diplom a, and  
returned to Central High School the next year for 
further studies in G reek and trigonometry. The  
W right b roth ers lived th e  m o st p ro p er lives 
im aginable. They neither sm ok ed , drank, nor 
married and always w ore conventional business  
suits even when tinkering in a  m achine shop. 
During the years 1 9 0 0 , 1 9 0 1 , 1 9 0 2 ,  and 1 9 0 3 , the 
two brothers developed the first effective airplane.

Starting  a t the Top:
The W rights began their efforts to invent the air­
plane by carefully studying w hat others had done  
before. They read everything they could g et their 
hands on, including O ctave C h an u te’s  Progress 
in Flying Machines, the 1 8 9 5 , 1 8 9 6 , and 1 8 9 7  
volumes of the Aeronautical Annual, and popular 
articles in new spapers and m agazin es. It se e m s  
obvious to begin with a  system atic study of past 
efforts, especially trying to understand the failures 
and limitations of previous work. Still, m any never 
bothered to put in the effort; by ignoring the lessons  
of the past, they frequently suffered greatly. The  
W rights took the time to do their homework. The  
brothers exhibited an unusual ability to judge the

worth of ideas they read, discarding a s  u seless  
so m e widely held superstitions in the field, identi­
fying the hard facts , and carefully integrating bits 
and fragm ents of knowledge scattered through the 
literature.
The Wrights followed the exam ple set by Lilienthal 
and continued by C hanute of beginning with the 
glider. Only after they solved the problems of gliding 
flight did they feel it worthwhile to tackle the more 
difficult challenge of building a powered airplane. 
This d e c isio n  w a s  d o u b tle s s  influ en ced  by 
C h a n u t e ’s a r g u m e n t s  in Progress in Flying  
Machines, but Lilienthal and others also advocated  
the sa m e  approach. The W rights also ch o se  to 
pattern their aircraft after the Chanute-Herring  
biplane, a sturdy and relatively successful biplane 
glider. Lilienthal’s  data  on the lift of wing su rfaces  
w ere used in their design of the 1 9 0 0  and 1901  
gliders.

By careful study, the W rights identified the best 
features of past aircraft and employed aeronautical 
theory about the lift of wings to design their first 
craft. Although it did not perform a s  exp ected , it 
w as am ong the best gliders that had ever been  
built.

Doing It W right:
The W rights found the trap door out of this un­
happy m ethod. Instead of designing and building 
whole craft, the two brothers constantly found 
w ays to te s t  individual co m p o n en ts  and su b ­
sy stem s of their design s. Early on, Wilbur real­
ized that a  plane could be controlled on its lateral 
axis (one wing tips up while the other tips down) if 
the wings of a  plane w ere twisted, turning the craft 
into “an anim ated windmill.” Instead of building an  
airplane with this design, the two brothers fash­
ioned a  5-foot biplane kite. By flying the kite in the  
b reeze, the two brothers w ere able to show  that 
twisting the wings had the intended effect in ca u s ­
ing the kite to roll.
The identification of an  effective m ethod of lateral 
control is universally recognized a s  being one of 
the m ost important contributions the Wrights m ade  
to aviation, and w as the idea protected by their 
patent issued  May 2 2 , 1 9 0 6 . T hus, it m ay be  
som ew hat surprising to learn that when the broth­



ers tested  their first glider in 1 9 0 0 , in Kitty Hawk, 
N.C.,  the controls for twisting the wings w ere tied 
off, preventing any testing of this important break­
through. In 1 9 0 0 , the W rights w ere not concerned  
with lateral control. They knew they had already  
solved the problem given their experience with the 
small kite. To fly, their craft had to g en era te  suffi­
cient lift, and this w as the issue they w ere explor­
ing in 1900 . As Figure 3 show s, the W rights often 
tested  the 1 9 0 0  glider a s  a kite, attempting to de­
termine the amount of lift gen erated  by the wings.

The 1 9 0 0  glider did not produce a s  much lift as  
the W rights predicted, on the basis of Lilienthal's 
tab les , that it would. Unfortunately, they had  
designed the craft to be 18  feet wide, but w ere  
only able to find 16  foot sp ars  at Norfolk, Virginia, 
on their way to Kitty Hawk, so  they w ere unsure 
about whether the problem w as the original design, 
or b e cau se  they had to substitute shorter sp ars  
than their design called for. The two brothers built 
a new glider in 1901,  this time obtaining the long 
spars in advance of their journey. The two brothers 
also realized they could not rely on the Kitty Hawk 
w eather station for a ccu ra te  statistics about wind 
velocity at their site, and so  brought along an an­
em om eter, so  they could m easu re  wind speed  
and the angle of attack  of their craft, and obtain a  
reasonably- accu rate  estim ate of the lift of the air­
plane.
The 1901 glider conclusively dem onstrated the lift 
of the airplane w as not a s  great a s  the formula 
predicted. The two brothers realized they could 
not continue to build expensive gliders and convey  
them to Kitty Hawk for testing. O nce again, they 
found a way to test a p iece of the craft: they  
developed a state-of-the-art wind tunnel. Unlike 
previous wind tunnels, the W rights created  instru­
m ents that quantified the lift and drag of wing 
segm en ts. They tested  betw een 8 0  and 2 0 0  dif­
ferent wing sh ap es in their wind tunnel. In the pro­
ce s s , they discovered the coefficient of lift (known 
a s  “S m eaton ’s coefficient") that w as commonly 
accep ted  w as wrong, and they also identified a  
highly-efficient wing sh ap e  in their tunnel.
This knowledge allowed the brothers to cre a te  the  
first effective heavier-than-air craft, the 19 0 2  glider. 
Although the longest flight the glider w as ever to

m ake covered only 6 6 2  feet on the ground, it w as  
flying into a stiff wind, and so  w as flying a much  
greater distance through the air. Had the brothers 
taken the trouble to launch their craft from a  high 
cliff, or from a hot-air balloon, or tow it from an  
au to m o b ile  or b o a t, th e  m ag n itu d e  of th eir  
a c c o m p l i s h m e n t  in 1 9 0 2  w ould b e  b e tte r  
understood.

At this point, the W rights oniy needed to add a  sys­
tem of thrust to m ake a pow ered airplane. They 
developed a  wonderful 4-cylinder gasoline engine, 
returned to the wind tunnel to test propeller shapes, 
and designed their 1 9 0 3  craft. By the time they  
took the craft to Kitty Hawk, the two brothers knew 
it could fly. They had tested  the horsepow er of the 
engine, the thrust of the propellers, and knew their 
wings would provide sufficient lift. T h ere w as no 
guessw ork in the 1 9 0 3  trials— just a  confirmation 
of som ething the W rights already knew; They had 
built an effective airplane. On D ecem ber 1 4 , 1 9 0 3  
the Wright brothers m ade the world’s  first powered 
airplane flight off Kill Devil Hill at Kitty Hawk, NC. 
Thursday, D ecem b er 17 , 1 9 0 3  dawned, and w as  
to go  down in history a s  a  day w hen a  g re a t  
engineering feat w as accom plished. It w as a  cold 
day with winds of 2 2  to 2 7  miles an hour blowing 
from the north. Puddles of w ater n ear the cam p  
w ere co v e re d  with ice . T h e Wright  b roth ers  
ch anged the world when Orville went up in this 
aircraft for the first successful controlled, powered, 
heavier-than-air flight on that day. Although fragile, 
the Wright Flyer, which is com p osed  of wood and 
fabric, and b raced  with steel wire, ach iev es a  
b alan ce betw een lightness and strength . The  
Wright brothers worked independently, a s  m ost 
heroes have done, free of the entanglem ents of 
large industrial or governm ent organizations.

The Dark, Unhappy Ending;
Although the Wrights initially received wide acclaim  
for their invention of the airplane, the aviation com ­
munity w as quickly o v erco m e by jealousy and  
greed. Airplane developers did not want to pay the  
m odest license fee  the W right brothers ask ed  
when others em ployed their m ethod of lateral con­
trol in heavier-than-air flight. To e s c a p e  this fee.



the aviation industry engaged in a prolonged 
smear campaign against the W right brothers, 
minimizing their contributions in the invention of 
the airplane.

France and Germany simply refused to issue the 
Wrights patents for controlling the lateral motion 
of a irp lan es  by a ile ro n s  or w in g -w arp in g . 
Europeans were free to copy the Wrights ideas 
w ithout res tric tio n s , or th e  e m b a rra s s in g  
admission that the Wrights had done something 
the Europeans had not. In America, an ugly patent 
fight erupted. The Wrights brought suit against 
Glenn Curtiss, who was selling airplanes with 
aileron control without paying royalties to the 
Wrights.
W hat reward did the people bestow upon the 
Wrights for all their pains, their creativity, and their 
generosity? Wilbur, worn out and exhausted from 
a prolonged legal fight in the patent battle against 
a set of well-financed, viscous, and self-serving 
collection of airplane developers, succumbed to 
a mild case of food poisoning. In a small measure 
of victory, the courts sided with the Wrights. From 
this outcome, Orville was able to obtain a tidy sum 
of money, although the sum w as in no w ay  
com m ensu rate  w ith th e  im portance  o f the  
Wright’s contribution or the patent the brothers 
received for their method of lateral control. O f 
course, no money at all cam e from European 
countries, which simply stole the Wright ideas 
without compensation.
The smear campaign against the Wrights must 
be counted as one of the most effective in history. 
Today the common man recognizes the Wrights 
as the inventors of the airplane, but the prevailing 
attitude toward the W rights is that they were  
bicycle m echanics that invented, perhaps by 
happenstance and chance, the first airplane. Few  
today realize the genius and hard work the Wrights 
brought to th e ir  ch o sen  task . E ven  fe w e r  
appreciate the elegance of the sturdy W right 
biplanes, how difficult it is to learn to fly as you 
invent an airplane, or have any idea how much 
longer society would have waited for airplanes if 
the Wrights hadn’t taught us all the way.

Fig. 1. The Chanute-Herring biplane

Fig. 2. Preparing the plane for takeoff



Fig. 3. The First Flight
A v ia t io n  p io n e e r s  O r v i l le  W r ig h t , ly in g  p ro n e  a t th e  c o n tr o ls  o f  th e  F ly e r ,  a n d  b r o t h e r  W ilb u r  w a t c h in g  fr o m  th e  
g ro u n d  d u r in g  th e  f i r s t  m a n n e d , p o w e r e d  a n d  c o n tr o l le d  f l ig h t , n e a r  K it ty  H a w k , N o r th  C a r o l in a ,  D e c e m b e r  1 7 ,

---------------------- T O ------------------------

F ig .  4 .  C a m p  d ’ A u v o u r s , S e p t e m b e r 2 1 , 1 9 0 8 .  
W i lb u r ’s  r e c o r d  f l ig h t  o f  1 h r  3 1  m in  2 5  4/5 s e c .


