Museum of Flight

Barnstormer Presentation
Good morning ladies and gentlemen and welcome to the Museum of Flight.   We’re happy that you are here and I am going to take you on your tour of the Great Gallery today and highlight some of the major milestones in the century of flight.   This will take about ½ hour and we will look at 3-4 different aircraft and examine their roles and how they led to the development of current airplanes and flight systems.
Let’s go first to the 1903 Wright Flyer in our first exhibit.    On December 17, 1903 at Kill Devil Hills Kitty Hawk North Carolina, the 1903 Wright Flyer became the first powered heavier than air machine to achieve controlled, sustained flight with a pilot aboard.   

With Orville Wright as a pilot, the airplane took off from the launching rail shown here and flew for 12 seconds and a distance of 120 feet at 10:35am.    The aircraft was flown 3 more times that day with each brother alternating as pilot.  The fourth and final flight flew for 852 feet in 59 seconds.  The basic problems of mechanical flight, lift, propulsion, and control were solved in the Wright Flyer design
Let’s look at the design features of the aircraft.

The Flyer was 40 ft 4 inches in width, 21ft in length, and weighed 605 lb empty.  The 1903 Wright Flyer was constructed of spruce and ash covered with muslin fabric.  The framework ‘floated’ within the fabric pockets sewn inside, making the fabric an integral part of the structure.  The Wrights used their proven canard biplane configuration which was rooted in their initial 1899 kite design. Key to the Flyer's success was its three-axis control system, which featured wing-warping for lateral balance, a moveable rudder, and an elevator for pitch control.

The aircraft was powered by a 4 cylinder engine which was designed by an employee at their bike shop named Charles Taylor and put out 12 horsepower and drove the two propellers here which counter rotated to eliminate the issue of torque.   One hand controlled the forward elevator and the key to the aircraft was its ability to control flight in 3 dimensions, including roll, pitch, and yaw using a process called wing warping and an integral rudder which was tied in through a system of pulleys and wires.   This was a major step forward compared to earlier gliders which were controlled by shifting the pilot’s weight and hence the center of gravity, like the Chanute-Herring glider which we have hanging in the lobby.
The Wright Brothers continued to develop their aircraft in 1904 and 1905 until in 1905 they performed a 39 minute 24 mile non stop circling flight.

Now let’s look at some of the next developments in the milestones in aviation.  Can anyone guess what was the major driver in the development of early aircraft?   If you guessed the mail system, you would be right, particularly after the government privatized the air mail in 1925.  

Let’s look at 4 models of early aircraft developed in the 1920’s and 1930s which carried mail and then evolved to carry passengers.   

Let’s start with the Ryan M-1.    This plane was manufactured by Ryan aircraft of San Diego CA which was founded by T Claude Ryan.   Does anyone know which aircraft it resembled?   Spirit of St Louis?   Yes, in fact both aircraft were Ryan designs, the only difference is that the M1 is a water cooled engine whereas the Spirit of St Louis was air cooled.   This particular model flew in 1926 and flew approximately 10x as fast as the Wright Flyer at 125 MPH.   This was the country’s first production monoplane and flew with Pacific Air Transport linking Seattle, Portland, San Francisco, and Los Angles.   It could carry one pilot and one passenger, with a cargo capacity of 600 lbs.   The monoplane eliminated much of the drag issues associated with a biplane design and all the wires and struts required to support the wing system.
Now let’s look up here and we have two more production models of early mail aircraft which was used at the time.

The first is the Laird Swallow.  It was built by Matty Laird in 1927 in Wichita Kansas and he was one of the original barnstorming pilots.  It could carry the pilot and two passengers in a wide front cockpit.  This flew in 1927 and could fly at 85 mph with a range of 450 miles.   It used the Curtiss OX5 engine.  It was flown by Varney Airlines supported the commercial airmail route 5 between Pasco WA and Elko Nevada .  It used the Wright J4 engines and flew the toughest commercial route in the country.   Several crashed and the mail had to be literally walked out to Pasco.  The company was also the launching pad for two other pioneers in the industry, William Beech and Lloyd Stearman and we’ll look at the Stearman aircraft now..
The second aircraft is the Stearman C3 and it flew in 1928.  It flew at 108 MPH and had a range of 620 miles.   it was a more robust aircraft and was adopted by Varney to replace the Swallows on the CAM 5 route between Pasco and Elko Nevada.   While the Swallow was wooden framed, the Stearman had a steel frame for greater reliability.  It also used the air cooled Pratt & Whitney engine for speed, reliability, and lower weight compared to the water cooled engines.
Now the final aircraft that we will look at today is the Boeing 80A transport and this fully integrated mail and passenger transport.   In 1928, Boeing introduced America's first airliner designed specifically for passenger comfort and convenience  The first model the 80 flew in 1928, had a gross weight of 17,500 lbs, a maximum speed of 138MPH and a range of 480 miles.  The plane had three 525-horsepower P&W Hornet engines.  The Model 80's fuselage was made of welded-steel tubing covered with fabric, and its wooden wingtips were removable so the airplane could fit into the primitive hangars along its route.  Ten Model 80As flew for the Boeing airlinesThe 80A along with the Ford Trimotor and the Fokker represented a new breed of aircraft.  The final 80A flew in 1933 when it was replaced by the all metal Boeing 247 monoplane.  This was the first aircraft to include stewardesses and Ellen Church was hired to provide the lunches and take care of the passengers. They earned $125 for flying 100 hours a month.    It reduced the flight time between San Francisco and Chicago to 22.5 hours. The Boeing 80 was really the first aircraft used by United Air Lines. It was originally flown by Boeing Air Transport, until she acquired Pacifie Air Transport and the two of them merged with National Air Transport. The fianl addition of Varney Air Lines resulted in the union of four airlines united into one as United Air Lines.
In 1927, the San Francisco - Chicago route was awarded to Boeing Air Transport, Inc., a predecessor of today's United Airlines.  The Model 80A constructed of metal spars with an exterior skin of fabric, was, for the time, humongous with a wing span of 80 feet and a length of over 56 feet. The plane could carry its 18 passengers in luxurious comfort cruising at 125 miles per hour. The principal overhaul center for the Model 80A was established in Cheyenne. Thus, Cheyenne became one of the main centers for air travel in the United States serving passengers flying across the continent, but also serving passengers and mail running from Montana south to Denver and Pueblo.  The Model 80A aircraft, was the height of modern design. 
A tri-motored biplane, it had an enclosed cabin for the passengers. The cabin, equipped with leather covered reclining seats and a watercloset with hot and cold running water, was five feet wide. The rows of seats were divided with one seat on the port side of the craft and two on the starboard side. Each seat had a separate reading lamp and air vent. The roar of the three 525-horsepower Pratt & Whitney Hornet radial engines was muffled by sound proofing in the exterior fabric covered cabin walls, permitting passengers to speak to one another in almost conversational tones. A radio aerial above the cabin assured passengers that the craft was in touch with a line of radio beacons crossing Wyoming. 
Other beacons were established across the state to guide the planes to emergency airmail fields along the way. The major innovation, however, of the Model 80's was the introduction of two new features, an enclosed flight deck for the captain and co-pilot and an onboard registered nurse to attend to the needs of the passengers. On previous aircraft such as the DeHavilands, the flight deck from which the captain and co-pilot guided the aircraft was outside above the cabin and open to the elements. Prior to the employment of the registered nurses, it was the duty of the co-pilot to attend to the needs of the passengers.

The Model 80A was, in essence, the Concorde SST of the day. The flight from Chicago to San Francisco took only 20 hours with stops in Omaha, North Platte, Cheyenne, Rock Springs, Salt Lake City, Elko, Reno, and Sacramento.
