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 Smithsonian National Air and Space Museum






The Smithsonian National Air and Space Museum is America’s most popular, with more than 8 million visitors in 2014. Its mission is to commemorate, educate, and inspire visitors by preserving and displaying aeronautical and spaceflight artifacts. The museum maintains the world’s largest collection of historic aircraft and spacecraft among more than 60,000 objects and serves the public through exhibitions, public programs, educational activities, publications, and electronic outreach. It is also a vital center for historical research on aviation and spaceflight and related science and technology, and home to the Center for Earth and Planetary Studies, which performs original research and outreach activities in planetary sciences.
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1894 LILIENTHAL GLIDER



What the Wright brothers were to powered flight, Germany’s Otto Lilienthal was to gliders. His interest in flight began in the 1860s with the study of birds. In the 1870s his studies and experiments established that a curved, not flat, wing section was the optimum shape for generating lift. From 1891 until his death in 1896, he flew almost 2,000 times using sixteen different glider designs (both monoplane and biplane). On August 9, 1896, while he was flying one of his monoplane gliders, a strong gust of wind caused its nose to sharply elevate. The glider stalled at a height of 50 feet (15 meters). Lilienthal suffered a broken back in the crash and died in a Berlin hospital the following day.


The National Air and Space Museum’s Lilienthal glider, one of six in the world, was built in 1894. American newspaper magnate William Randolph Hearst purchased it in 1896. Hearst sponsored test flights of the glider on a Long Island estate in April and May 1896, a publicity effort to boost circulation of his newspaper, the New York Journal. John Brisben Walker, editor of Cosmopolitan magazine, then purchased it and later presented it to the Smithsonian Institution on February 2, 1906. Minor refurbishing was done in 1906 and 1928. In 1967 the glider was completely restored. The horizontal tail is not original.




LILIENTHAL GLIDER General Characteristics




Country of origin: Germany


Manufacturer: Otto Lilienthal


Date: 1894







Materials:


Airframe: wood


Fabric covering: cotton twill







Dimensions:


Wingspan: 26 ft. (7.9 m)


Length: 13 ft. 9 in. (4.2 m)


Height: 5 ft. (1.5 m)


Weight: 44 lbs. (20 kg)
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1899 WRIGHT KITE



Aviation pioneers Orville and Wilbur Wright had been interested in flight ever since they were young. But they became serious about studying flying in 1896 following the widely publicized fatal crash of famed glider pioneer Otto Lilienthal. After reading everything they could obtain locally, Wilbur wrote to the Smithsonian Institution on May 30, 1899, requesting any publications it had on aeronautics.


After receiving the Smithsonian materials, in summer 1899 the Wrights built their first aircraft, a five-foot (1.5 m)-wingspan biplane kite. This was created to establish the viability of the control system that they planned to use in their first full-size glider and which later became a central feature of their successful powered airplane.


The Wrights intended to balance their glider aerodynamically by twisting, or warping, the wingtips in opposite directions via a series of lines attached to the outer edges of the wings and manipulated by the pilot. The idea advanced aeronautical experimentation significantly because it provided an effective method of controlling an airplane in three-dimensional space. The satisfactory performance of the 1899 kite demonstrated the practicality of the wing-warping control system.


Those successful test flights caused them to take the next step, constructing gliders based on the wing-warping design that were large enough to carry a man. The Wrights burned the original 1900 glider with trash in 1905. The museum’s artifact is a replica.




1899 WRIGHT KITE General Characteristics




Country of origin: United States of America


Manufacturer: Wilbur and Orville Wright


Date: 1899







Dimensions:


Wingspan: 5 ft.


Length: unknown (estimates: 3 to 4 ft., 0.91 to 1.22 m)







Weight: unknown (estimates: 3 to 4 lbs., 1.4 to 1.8 kg)
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1900 WRIGHT GLIDER



The success of their small wing-warping kite led aviation pioneers Orville and Wilbur Wright to take the next step: the building of two full-size piloted gliders in 1900 and 1901. Like the kite, these gliders were biplanes. To control climb and descent, they installed forward-mounted horizontal stabilizers. Neither had a tail. Because their home of Dayton, Ohio, had unsuitable conditions for glider flying, they contacted the U.S. Weather Bureau, which identified Kitty Hawk, North Carolina, with its sandy, wide-open spaces and strong, steady winds, as an optimal test site. In September 1900, the Wrights made their first trip to the island.


Their 1900 Wright Glider was the first glider large and sturdy enough to carry a man. Their first flight, on October 5, 1900, was unmanned. Wilbur then piloted the glider in a variety of test flights.


The data they received from those test flights led them to redesign their 1901 and 1902 gliders. The successful results of the 1902 tests convinced them that they were ready for the next stage: manned, powered flight.


When the brothers struck camp on October 23, 1900, they abandoned the glider. Fabric from the glider was given to the wife of Bill Tate, whose family had hosted Wilbur. Eventually the glider frame was destroyed by storms. It is alleged that Mrs. Tate used the fabric to make dresses for her daughters.


The National Air and Space Museum 1900 Wright Glider is a replica based on original drawings.




1900 WRIGHT GLIDER General Characteristics




Country of origin: United States of America


Manufacturer: Orville and Wilbur Wright


Date: 1900







Materials:


Airframe: wood


Fabric: French sateen







Dimensions:


Wingspan: 17 ft. (5.2 m)


Length: 11 ft. 2 in. (3.4 m)


Height: 4 ft. 3 in. (1.3 m)


Weight: 52 lbs. (23.6 kg)
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LANGLEY’S QUARTER-SCALE AERODROME



Astronomer, physicist, inventor, and aviation pioneer Professor Samuel Pierpont Langley served as the third Secretary of the Smithsonian Institution from 1887 until his death in 1906. One of his great passions was aviation, and in 1887 he began building powered model “aerodromes” (derived from the Greek words meaning “air runner”). Together with assistants at the Smithsonian, he constructed hundreds of aerodromes of various sizes, though none large enough to carry a person. Some were rubber band–powered; others used gasoline engines.


The successful flights of his Aerodromes Number 5 and Number 6 in 1896 attracted interest by the United States military and led the War Department to finance the building of a full-size, human-carrying airplane. Langley’s approach was a straightforward scaling up of the unpiloted Aerodrome models of 1896 to human-carrying proportions.


The Quarter-scale Aerodrome’s successful flights masked its flaws as a prototype for the Aerodrome A. On October 7 and December 8, 1903, with Langley’s chief assistant Charles M. Manly as pilot, the Aerodrome A was launched. Both flight attempts failed, with Manly crashing into the Potomac River each time. Langley had not sufficiently taken into account the stress adjustments and controls necessary for a full-size, manned aircraft.


The entire structure of the Quarter-scale Aerodrome is original, but the fabric covering has been replaced.




LANGLEY’S QUARTER-SCALE AERODROME General Characteristics




Country of origin: United States of America


Manufacturer: Smithsonian Institution


Date: 1903







Materials:


Fuselage: steel tubing


Wings and tail: wood with silk covering







Dimensions:


Wingspan: 12 ft. (3.7 m)


Length: 15 ft. (4.7 m)


Height: 3 ft. 6 in. (1.1 m)


Weight: 42 lbs. (19 kg)
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1903 WRIGHT FLYER



On December 17, 1903, bicycle manufacturers and aviation enthusiasts Wilbur and Orville Wright made history at Kitty Hawk, North Carolina, when they made the first successful flight with a powered heavier-than-air aircraft. That first flight lasted 12 seconds and pilot Orville traveled 120 feet (36 meters). A total of four flights were made that day. Wilbur made the best flight, staying airborne for 59 seconds and traveling 852 feet (255.6 meters).


While they were discussing that long flight, a gust of wind sent the flyer tumbling across the beach, severely damaging it. The Wrights crated the damaged aircraft and shipped it back to Dayton, where it remained in storage in their bicycle shop for more than a decade. It received further damage in a flood in 1913. After cleaning, it was displayed at a variety of exhibits from 1916 to 1924. It was later refurbished and re-covered prior to its display at the Science Museum in London in 1928. It did not return to the United States until 1948, and was donated to the Smithsonian on December 17, 1948, the forty-fifth anniversary of the historic first flight.


In 1985, the flyer was given its first major renovation since 1927. Surviving patches of the original fabric were used as guides for the stitching and pattern of the new fabric.




1903 WRIGHT FLYER General Characteristics




Country of origin: United States of America


Manufacturer: Orville and Wilbur Wright


Date: 1903







Engine: horizontal 4-cylinder Wright, 12 hp


Materials:


Airframe: wood


Fabric covering: muslin







Dimensions:


Wingspan: 40 ft. 4 in. (12.3 m)


Length: 21 ft. 1 in. (6.4 m)


Height: 9 ft. 4 in. (2.8 m)


Weight (empty): 605 lbs. (274 kg)


Weight (gross): 750 lbs. (341 kg)
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1909 WRIGHT MILITARY FLYER



The 1909 Wright Military Flyer is the world’s first military airplane. In 1908, the U.S. Army Signal Corps sought competitive bids for a two-seat observation aircraft. The aircraft had to be easy to assemble and disassemble, easy to fly, remain airborne for at least an hour, and sturdy enough to survive landing on rugged terrain under field conditions.


Flight trials with the Wrights’ entry began at Fort Myer, Virginia, on September 3, 1908. After several days of successful flights, tragedy occurred on September 17, when Orville Wright crashed with Lieutenant Thomas 0. Selfridge, the Army’s observer, as his passenger. Orville survived, suffering severe injuries, and Selfridge was killed, making him the first fatality in a powered airplane. On June 3, 1909, the Wrights returned to Fort Myer with a new airplane to complete the trials begun in 1908. Satisfying all requirements, the airplane was purchased by the Army for $30,000.


In early 1911, the Signal Corps ordered two Wright Model B airplanes and requested an upgrade of the 1909 aircraft. The Wright Company advised against the upgrade because the design had become obsolete and suggested it be transferred to the Smithsonian. The Signal Corps agreed, and it was given to the Smithsonian in 1911.




1909 WRIGHT MILITARY FLYER General Characteristics




Country of origin: United States of America


Manufacturer: Wright Brothers


Date: 1909







Engine: Wright vertical 4-cylinder, 30–40 hp


Materials:


Airframe: wood


Covering: muslin







Dimensions:


Wingspan: 36 ft. 8 in. (11.2 m)


Length: 29 ft. 2 in. (8.9 m)


Height: 8 ft. 2 in. (2.5 m)


Weight (empty): 735 lbs. (334 kg)
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Wright EX Vin Fiz



On September 17, 1911, pilot Calbraith Perry Rodgers took off from Sheepshead Bay, New York, in his Wright EX biplane and headed west. Forty-nine days later, on November 5, he landed in Pasadena, California, the first person to make a transcontinental flight across North America. The plane was named after a grape-flavored soft drink made by the flight’s sponsor, who also provided a special support train that carried Rodgers’s family, a repair crew, a workshop, and enough spare parts to make several aircraft.


Both the Wright EX and the Model B were designed for exhibition flying. Yet, the EX was smaller than the Wright’s standard airplane, the Model B, which included less distance between the wings (3.5 feet [107 centimeters], compared to 5.3 feet [162 centimeters] on the Model B) and different landing gear to reduce drag and longer wings and increased chord to improve lift and control.


Rodgers tragically died about five months after his transcontinental flight when he lost control of his Wright Model B and fatally crashed on the beach at Long Beach, California. Rodgers’s mother had the Vin Fiz restored and donated it to the Carnegie Institute in Pittsburgh in 1917. The Smithsonian acquired it in 1934.


The airplane that ended up at the Carnegie Institute, and then the Smithsonian, was very likely reconstructed from the parts left over from the many repairs and rebuilds during the transcontinental flight. Thus, the airplane in the National Air and Space Museum collection is genuine in that it is comprised of components that, at various points, were part of the Vin Fiz during its historic flight.




WRIGHT EX Vin Fiz General Characteristics




Country of origin: United States of America


Manufacturer: Wright Company


Date: 1911







Engine: Wright vertical 4-cylinder, 35 hp


Materials:


Airframe: wood


Covering: fabric







Dimensions:


Wingspan: 31 ft. 6 in. (9.6 m)


Length: 21 ft. 5 in. (6.5 m)


Height: 7 ft. 4 in. (2.2 m)


Weight (empty): 900 lbs. (408 kg)
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ECKER FLYING BOAT



During the early years of aviation, public fascination and enthusiasm over flights by the Wright brothers, Glenn Curtiss, and other early aviators was so great that a number of people built their own aircraft, often in their garages. One such aircraft was the Ecker Flying Boat, built around 1912. Herman A. Ecker of Syracuse, New York, learned how to fly in 1911. Soon after that he began building his own airplane.


Ecker modeled his flying boats after Curtiss’s popular Model E and F flying boats, and his aircraft reflects the homemade efforts of an individual builder. Basic hardware was improvised. Carpet tacks and wallpaper glue held the fabric to the simple spruce frame. When it rained, the glue dissolved. Ecker solved that problem by coating the fabric with varnish. A converted six-cylinder marine engine was his power plant.


The only direct reference to the flight history of the National Air and Space Museum’s Ecker Flying Boat is a vague statement Ecker made in a 1930s newspaper interview, in which he said he flew it for a period of three years and then placed it in storage. The flying boat emerged only once, at the 1930 New York State Fair. Its tattered airframe was discovered in 1958 in the upper loft of a Syracuse television sales and repair shop, and was purchased by Owen Billman. News of the find reached Ecker, then retired in Florida. Ecker prevailed upon Billman to donate the airplane to the Smithsonian. It arrived at National Air and Space Museum in 1961 and was restored in 1981–1982.




ECKER FLYING BOAT General Characteristics




Country of origin: United States of America


Manufacturer: Herman A. Ecker


Date: 1912–1913







Engine: 6-cylinder Roberts 6X, 60 hp


Materials:


Airframe: wood


Fabric covering: muslin







Dimensions:


Wingspan: 42 ft. (12.8 m)


Length: 25 ft. 11 in. (7.9 m)


Height: 14 ft. 1 in. (4.3 m)


Weight (empty): approximately 1,760 lbs. (800 kg)
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BLÉRIOT XI



The first decade of the twentieth century was a dazzling one for aviation. And French engineer Louis Blériot’s Blériot Type XI monoplane, introduced in 1909, was the most famous and successful aircraft during this period.


The National Air and Space Museum’s Blériot XI was manufactured by Blériot Aéronautique at Levallois, Perret, France, in 1914. It is a standard Type XI of the immediate pre–World War I period. It was purchased on July 31, 1914, by the Swiss aviator and celebrated stunt pilot John Domenjoz, a Blériot flight instructor. Domenjoz ordered his new airplane to be specially strengthened, and added a heavy harness to support the pilot during inverted flight.


With war’s outbreak in Europe in 1914, Domenjoz took his new Blériot XI to South America and then the United States and the Caribbean, thrilling crowds with daring aerobatics. Domenjoz returned to France in the winter of 1916. In May 1917 he returned to the United States for another exhibition season. Following wartime service as a civilian flight instructor, Domenjoz made one final barnstorming tour in 1919. He then placed the monoplane in storage on Long Island and returned to France. To cover unpaid storage costs, his Blériot was sold to a museum at Roosevelt Field, Long Island. The Smithsonian purchased it from the museum in 1950 and restored it in 1979.




BLÉRIOT XI General Characteristics




Country of origin: France


Manufacturer: Blériot Aeronautique


Date: 1914







Engine: 7-cylinder Gnome rotary, 50 hp


Materials:


Airframe: wood


Covering: fabric







Dimensions:


Wingspan: 27 ft. 11 in. (8.5 m)


Length: 24 ft. 11 in. (7.6 m)


Height: 8 ft. 10 in. (2.7 m)


Weight (empty): 720 lbs. (326 kg)
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CURTISS JN-4D “Jenny”



Introduced in 1915, the Curtiss JN-4 “Jenny” was the image of American aviation in the 1920s. It was the right plane in the right place at the right time and in the right quantities. By the time production halted in 1919, almost 7,000 “Jennys” of all types had been built. After serving as the U.S. Air Service’s primary trainer during World War I, the “Jenny” inventory was sold off by the War Department at rock-bottom prices. Newly discharged pilots wishing to continue flying suddenly had the means to exploit the American public’s fascination and love of aviation. The “Jenny” got its affectionate nickname from the JN-4 designation, with an open-topped 4 read as a Y—an almost century-early precursor of text-messaging contraction.
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