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Henri Giffard's Dirigible
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Early balloons were not truly navigable. Attempts to improve manoeuvrability included elongating the balloon's shape and using a powered screw to push it through the air. 

Henri Giffard

Thus the airship (also called a dirigible), a lighter-than-air craft with propulsion and steering systems was born. Credit for the construction of the first navigable full-sized airship goes to French engineer, Henri Giffard, who, in 1852, attached a small, steam-powered engine to a huge propeller and chugged through the air for seventeen miles at a top speed of five miles per hour. 

Alberto Santos-Dumont Gasoline-Powered Airship

However, it was not until the invention of the gasoline-powered engine in 1896 that practical airships could be built. In 1898, the Brazilian Alberto Santos-Dumont was the first to construct and fly a gasoline-powered airship. 

Arriving in Paris in 1897, Alberto Santos-Dumont first made a number of flights with free balloons and also purchased a motorized tricycle. He thought of combining the De Dion engine that powered his tricycle with a balloon, which resulted in 14 small airships that were all gasoline-powered. His No. 1 airship first flew on September 18, 1898

During the 10 years the Graf Zeppelin flew, it made 590 flights including 144 ocean crossings. It flew more than one million miles (1,609,344 kilometres), visited the United States, the Arctic, the Middle East, and South America, and carried 13,110 passengers. 

When the Hindenburg was built in 1936, the revived Zeppelin Company was at the height of its success. Zeppelins had been accepted as a quicker and less expensive way to travel long distances than ocean liners provided. The Hindenburg was 804 feet long (245 meters), had a maximum diameter of 135 feet (41 meters), and contained seven million cubic feet (200,000 cubic meters) of hydrogen in 16 cells. Four 1,050-horsepower (783-kilowatt) Daimler-Benz diesel engines provided a top speed of 82 miles per hour (132 kilometres per hour). The airship could hold more than 70 passengers in luxurious comfort and had a dining room, library, lounge with a grand piano, and large windows. The Hindenburg's May 1936 launch inaugurated the first scheduled air service across the North Atlantic between Frankfurt am Main, Germany, and Lakehurst, New Jersey. Its first trip to the United States took 60 hours, and the return trip took only a quick 50. In 1936, it carried more than 1,300 passengers and several thousand pounds of mail and cargo on its flights. It had made 10 successful roundtrips between Germany and the United States. But that was soon forgotten. On May 6, 1937, as the Hindenburg was preparing to land at Lakehurst, New Jersey, its hydrogen ignited and the airship exploded and burned, killing 35 of the 97 people on board and one member of the ground crew. Its destruction, seen by horrified spectators in New Jersey, marked the end of the commercial use of airships. 

The suddenness of the disaster was shocking. At 7:25 p.m. on May 6, 1937, while the Hindenburg was attempting to land at the Lakehurst Naval Air Station in New Jersey, a flame appeared on the outer cover of the rear of the Hindenburg. Within 34 seconds, the entire airship was consumed by fire. 

Take-off 

On May 3, 1937, the captain of the Hindenburg (on this trip, Max Pruss) ordered the zeppelin out of its shed at the airship station in Frankfurt, Germany. As was usual, when all was ready, the captain shouted, "Schiff hoch!" ("Up ship!") and the ground crew released the handling lines and gave the giant airship a push upward. 

This trip was the first of the 1937 season for passenger service between Europe and the United States and it wasn't as popular as the 1936 season. In 1936, the Hindenburg had completed ten successful trips (1,002 passengers) and was so popular that they had to turn away customers. On this trip, the first of the 1937 season, the airship was only partially full, carrying only 36 passengers though it was equipped to carry 72. 

For their $400 ticket ($720 round trip), the passengers could relax in the large, luxurious common spaces and enjoy fine food. They could play, sing, or just listen to the baby grand piano on board or just sit and write postcards. With 61 crew members on board, the passengers were well accommodated. The luxury of the Hindenburg was a marvel in air travel. Considering that passengers were not taken across the Atlantic in heavier-than-air crafts (airplanes) until 1939, the novelty as well as the luxury of travelling in the Hindenburg was astonishing. 

The smoothness of the ride took many of the Hindenburg's passengers by surprise. Louis Lochner, a newspaperman, described the trip: "You feel as though you were carried in the arms of angels."1 There are other stories of passengers waking up after several hours aloft questioning the crew as to when the ship was to take off.2 On most trips across the Atlantic, the Hindenburg maintained an altitude of approximately 650 feet and cruised around 78 mph; however, on this trip, the Hindenburg encountered strong head winds that slowed it down, pushing back the Hindenburg's arrival time from 6 a.m. to 4 p.m. on May 6, 1937. 

The Storm 

A storm was brewing over the Lakehurst Naval Air Station (New Jersey) on the afternoon of May 6, 1937. After Captain Pruss had taken the Hindenburg over Manhattan, with a glimpse of the Statue of Liberty, the airship was nearly over Lakehurst when they received a weather report which stated that winds were up to 25 knots. In a lighter-than-air ship, winds could be dangerous; thus, both Captain Pruss and Commander Charles Rosendahl, the officer in charge of the air station, agreed that the Hindenburg should wait for the weather to improve. The Hindenburg then headed southward, then northward, in a continuing circle while it waited for better weather. 

Family, friends, and newspapermen waited at Lakehurst for the Hindenburg to land. Most had been there since the early morning hours when the airship was first scheduled to land. 

At 5 p.m., Commander Rosendahl gave the order to sound Zero Hour - a loud siren beckoning the 92 navy and 139 civilian ground crew personnel from the nearby town of Lakehurst. The ground crew were to help the airship land by handing on to mooring lines. 

At 6 p.m. it began to really rain and soon after began to clear. At 6:12 p.m., Commander Rosendahl informed Captain Pruss: "Conditions now considered suitable for landing."3 The Hindenburg had travelled perhaps a little too far and was still not at Lakehurst at 7:10 p.m. when Commander Rosendahl sent another message: "Conditions definitely improved recommend earliest possible landing."4 

Not long after Commander Rosendahl's last message, the Hindenburg appeared over Lakehurst. The Hindenburg made a pass over the airfield before coming in for landing. Circling over the airfield, Captain Pruss tried to slow down the Hindenburg and to lower its altitude. Perhaps worried about the weather, Captain Pruss made a sharp left turn as the airship approached the mooring mast. 

Since the Hindenburg was a little tail heavy, 1,320 pounds (600 kg) of ballast water was dropped (often, unwary onlookers who had ventured too close to an approaching airship would get drenched from ballast water). Since the stern was still heavy, the Hindenburg dropped another 1,100 pounds (500 kg) of ballast water and this time did drench some of the onlookers. 

At 7:21 p.m., the Hindenburg was still about 1,000 feet away from the mooring mast and approximately 300 feet in the air. Most of the passengers stood by the windows to watch the onlookers grow larger as the airship decreased its altitude and to wave at their family and friends. The five officers on board (two were just observers) were all in the control gondola. Other crewmen were in the tail fin to release mooring lines and to drop the rear landing wheel. 

A Flame 

At 7:25 p.m., witnesses saw a small, mushroom-shaped flame rise from the top of the tail section of the Hindenburg, just in front of the tail fin. The crewmen in the tail of the airship said they heard a detonation which sounded like the burner on a gas stove turn on. Within seconds, the fire engulfed the tail and spread quickly forward. The mid-section was completely in flames even before the tail of the Hindenburg hit the ground. It took only 34 seconds for the entire airship to be consumed by flames.
The passengers and crew had only seconds to react. Some jumped out of the windows, some fell. Since the Hindenburg was still 300 feet (roughly equal to 30 stories) in the air when it caught fire, many of these passengers did not survive the fall. Other passengers got wedged inside the ship by moving furniture and fallen passengers. Other passengers and crew jumped from the ship once it neared the ground. Even others were rescued from the burning bulk after it had hit the ground. 

The ground crew, which had been there to assist the craft in mooring, became a rescue crew. The injured were taken to the airfield's infirmary; the dead were taken to the press room, the impromptu morgue. 

On the scene, radio broadcaster Herbert Morrison captured his emotion-filled first-hand experience as he watched the Hindenburg burst into flames. (His radio broadcast was taped and then played to a shocked world the following day.) 

Considering the quickness of the catastrophe, it is amazing that only 35 of the 97 men and women on board, plus one member of the ground crew, died in the Hindenburg disaster. This tragedy - seen by so many via photographs, news-reels, and radio - effectively ended commercial passenger service in rigid, lighter-than-air crafts. 

Though it was assumed at the time that the fire was caused by a hydrogen gas leak ignited by a spark of static electricity, the cause of the disaster is still controversial.
A new way to fly! Turtle Airships company announces the beginning of construction of a demonstration model of a new form for lighter-than-air airships. The airships are not blimps. They are solar powered and will reach speeds of 200 mph.[image: image9.jpg]



We can save over $100 billion each year on fuel costs alone, another several hundred billion dollars in airport construction, and eliminate a major source of carbon emissions. Airships are a trillion dollar industry, still in it’s' infancy, that will grow for decades.
Turtle Airships company will change the world aviation industry with 200 mph solar powered airships. Constructed with rigid shelled hulls of aluminium and carbon fibre, the airships look like giant turtles. These "turtle" airships are not blimps or zeppelins. The airships are being designed in Spain and the U.S.
Construction has started on a first prototype and the first flight and testing is scheduled to be done in Singapore this year. Turtle Airships will make a demonstration around-the-world flight of the new solar powered airship in 2009.
The airships' hulls are covered with solar cells which power the airships during daylight hours. For flying at night or cloudy weather, the airships use bio-diesel fuelled jet engines as a back-up system. The airships cruise at speeds which are comparable to some airplanes.
The airships take off and land straight up and down like a helicopter and are amphibious. They land directly onto the water and take on water ballast for stability like a boat. The airships can land in harbours, rivers, mountain lakes, or the middle of the ocean.
The airships will also land on any empty field or at airports, and use built in systems to anchor to the surface without ground crew assistance. Turtle airships do not need huge hangers and can fly in any weather.
"Almost everyone immediately thinks of blimps or the Hindenburg," says company president, Darrell Campbell. "The Turtle airship is far more advanced in technology and capabilities."
Although there are less than fifty blimps or zeppelins in the world now, Turtle Airships expects to field hundreds of its' solar powered airships. Turtle Airships plans to invest over $200 million in airship manufacturing plants and airship operations by 2012; with an expected (IPO) public offering to raise over $3 billion scheduled for 2015. To reach these goals the company will work with local and national Economic Development agencies throughout the world to train workers and develop solar powered airship programs. Turtle Airships will also enter into joint ventures and is seeking venture capital and private investments which are directed toward alternative fuels and solar energy.
The company will concentrate on building airships meant for the travel market, with secondary emphasis given to military applications. The company had been originally considered for a U.S. Department of Defence airship program called "WALRUS", which was to create giant airships for military transport. Turtle Airships is designing airships for security surveillance and interdiction of pirates in the waters off of Somalia, Indonesia, and Nigeria.
Turtle Airships will also use "flying hospitals" to deliver worldwide humanitarian aid. Carrying doctors, foods, emergency equipment and other supplies, airships can avoid delays and complex delivery systems by flying to disaster areas and landing directly where help is needed. The airships will be made available to the United Nations, International Red Cross, Red Crescent, and other aid organizations.
"Turtle Airships is the only company in the world that is focused on creating a new aviation industry based on solar powered flight," says Campbell. "We can save over $100 billion each year on fuel costs alone, another several hundred billion dollars in airport construction, and eliminate a major source of carbon emissions. Airships are a trillion dollar industry, still in it’s' infancy, that will grow for decades."
Darrell Campbell is the designer of the "turtle" airship, and president of the twenty-seven year old company.
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Description: The cargo-hauling SkyCat-20 features retractable hover-cushion engines that allow for vertical takeoffs and landings and can also be reversed, eliminating the need for a ground crew or handling equipment. Variants could include firefighting blimps. 
Designer: World Skycat 
Operational Alt.: Up to 10,000 ft. 
Speed: 97 mph (maximum) 
Progress: World SkyCat originally planned a first flight for 2002. The updated schedule calls for a SkyCat-20 world tour by the end of this year, and production models in early 2009. 
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HAA
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Description: To blanket hundreds of miles with high-resolution radar, the 450-ft.-long, unmanned High Altitude Airship will use old-fashioned lifting gas to ascend. A top-mounted solar array may enable this massive radar platform to stay aloft for up to a month. 
Designer: Lockheed Martin 
Operational Alt.: Up to 60,000 ft. 
Speed: 28 mph (cruising) 
Progress: The airship’s radar system is still being developed, but Lockheed is scheduled to fly a full-size prototype of the ship by the end of 2009. The Missile Defense Agency is a potential user. 


SA-60
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Description: This unmanned, 62-ft.-dia. diesel/electric hybrid broke the world airship altitude record in 2003, reaching 20,000 ft. Designed for scouting and surveillance, the SA-60 can fly autonomously. Its round design gives it more low-speed maneuverability. 
Designer: Techsphere Systems International 
Operational Alt.: Up to 10,000 ft. 
Speed: 35 mph (cruising) 
Progress: With no major deals announced, Techsphere is putting its best blimp forward, with a higher-altitude follow up to the SA-60—the SA-68—scheduled to fly this year. 
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