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INTRODUCTION


The Conquest of the Air


The dream of human flight is a recurring image in the history of mankind, with man’s earliest attempts to fly based, not unnaturally, on an imitation of bird flight. The history of manned flight from Icarus onward is littered with mad tower jumpers launching themselves into the void, with flapping wings strapped to their backs. Later came the more reasoned and considered works of Leonardo da Vinci, and other early pioneers, who struggled to understand the secrets of flying with all their essays based on the principle of heavier-than-air flight.


There is no obvious parallel in nature that corresponds to the lighter-than-air principle that airships rely on to ‘float’ in the air, but the monk and natural philosopher Roger Bacon (1214–94) speculated that the atmosphere above the earth possessed an upper surface on which ‘an aerial vessel could be made to float on this sea of air’. In his work Secrets of Art and Nature, written in 1250, he describes such a craft as being: ‘a large hollow globe fashioned from copper, wrought very thin in order to save weight, and to be filled with “Ethereal air” or “Liquid fire”, then to be launched from an elevated point into the atmosphere, where it will float as a boat on water.’


Francisco de Mendoza (d. 1626) also considered the employment of what he termed ‘elementary fire’ to maintain such a vessel in the air, where it could be propelled by oars. Better known are the writings of Francesco de Lana (1631–87), who proposed a ‘flying boat’ that would float in the atmosphere by virtue of four large copper globes from which the air had been evacuated; the resulting displacement of air being sufficient to provide the necessary lift.


De Lana had in fact conducted experiments to determine the weight of air, the results of which – despite the primitive apparatus at his disposal – were very close to the modern accepted measurements. Unfortunately, the scheme was completely impractical, as de Lana had failed to appreciate that the atmospheric pressure acting on the evacuated globes, which he thought would help to consolidate the spheres, would in fact crush them flat. De Lana did, however, foresee the use of flying machines in warfare, with the bombing of fortresses and ships at sea by the dropping of ‘fire balls’ and the rapid transportation of troops, together with describing their employment for commerce.


The invention of the hot air balloon is generally ascribed to the Montgolfier brothers in 1783, with the first manned flight made by Pilâtre de Rozier on 15 October of that year, in Paris. This event was followed, in December 1783, by the first manned ascent of a hydrogen balloon under the direction of the physicist J.A.C. Charles, which was to become the more practical and convenient form of craft for the purpose of aerial navigation. Indeed, the superiority of the hydrogen balloon was quickly established over its hot air competitor in terms of convenience of operation and its ability to conduct flights of greater duration.


The rapid pace of the development of the hot air and the hydrogen balloon following the Montgolfiers’ first flight was extraordinary: within just over a year Blanchard and Jeffries had completed the first crossing of the English Channel, and ascents were being made in London and other European capitals during this period.


Throughout the nineteenth century, as intrepid balloonists became ever more familiar with the ocean of the air, undertaking long voyages and making high-altitude ascents to study the composition of the upper atmosphere, they were still at the mercy of the winds that determined the direction of travel. The question of effective control, together with a method of propulsion, exercised the mind of the early aeronauts, and various wildly impractical schemes were suggested, including the use of oars and sails, or even being towed by trained birds.


The first scientifically based solution for controlled dirigible flight was put forward only days after the first ascent of the hydrogen balloon in 1783, when the brilliant French army officer and savant, Jean Baptiste Meusnier, proposed the design of an elongated ellipsoidal balloon. Driven through the air by three propellers and operated by manual power, this was the first application of the airscrew in aviation. Although it was not built, Meusnier’s design incorporated almost all the features to be found in modern airships.


In 1852, Henri Giffard built a steam-powered dirigible with which he was able to achieve a degree of control, although he was unable to navigate a circular course and return to his starting place. Twenty years on, in 1872, Austrian Paul Haenlein flew an airship propelled by a Lenoir gas engine, the fuel for which was supplied from the airship’s envelope, again with some success.


Later, in 1883, the famed balloonists the Tissander brothers applied electric power in the search for an effective and powerful prime mover, although their results were of limited success. This effort was quickly followed, in 1884, by the more successful experiments under the direction of Renard and Krebs of the French army aeronautical establishment at Chalais Meudon, again employing electrical power with the airship La France. In a series of trials the airship demonstrated controlled flight, achieved a speed of 14mph and made several flights over Paris. However, the disproportionate weight of the electric batteries it carried, and its limited range and carrying capacity, militated against further development.


Throughout the later years of the nineteenth century ballooning became a popular sport of the wealthy upper classes, particularly in Europe where many flights of long duration were accomplished, flights from England to Russia or other parts of the Continent being not uncommon. It was not until the development of the internal combustion engine in the late 1890s, however, that the airship finally became a practical craft.


One such wealthy aeronaut was a young Brazilian heir to a coffee fortune, Alberto Santos-Dumont. In 1898, tiring of the thrills of ballooning, Santos-Dumont turned his attention to the building of a series of small and, as it turned out, highly efficient pressure airships propelled by petrol engines. His highly publicised aerial activities over Paris – including winning the prestigious Deutsch de la Meurthe prize in November 1901 for the first flight from St Cloud, around the Eiffel Tower and returning to the starting point – did much to stimulate interest in the future development of the airship.


Concurrently, Count Ferdinand von Zeppelin was conducting experimental flights with his giant rigid-framed dirigible on Lake Constance in southern Germany. Whilst the French, led by the Lebaudy brothers, were developing another form of airship structure: the semi-rigid type.


From 1900 to 1914 several hundred airships of all designs were produced in Europe and the United States; some for sporting purposes and some for commercial passenger carrying. However, in the period in question – one of rising international tension – many airships were designed with a military purpose in mind, as the airship was seen to be a potential weapon of war.


In Germany Count Zeppelin, who had conceived his airship for war purposes in a patriotic desire to provide an air fleet to protect the nation, was frustrated by an initial lack of interest from the military authorities. In May 1909, with no military contract in the offing, Alfred Colsman, the general manager of the fledgling Zeppelin concern, suggested that a separate company should be formed to operate a passenger-carrying service. This would initially operate pleasure flights of short duration, and later the company would initiate regular scheduled services between major German cities.


The count was not himself in favour of such commercial activities, but under Colsman’s persuasive and reasoned arguments he finally agreed to the scheme, which would allow for the further development and perfection of his invention. The company, Deutsche Luftschiffahrts-Aktiengesellschaft (DELAG), was thus founded in November 1909 with a capital of 3 million Marks. They ordered their first airship, Deutschland, while Colsman negotiated with the burgomasters of large towns throughout Germany to provide ‘aerial harbours’ to house the envisaged fleet of airships.


The proposed regular service between cities failed to materialise, but DELAG did operate seven passenger airships between June 1910 and July 1914, carrying 34,000 passengers and crew on 1,500 flights without any fatalities – although three airships were destroyed in accidents. The success of these early commercial undertakings encouraged the military and naval authorities to develop the airship for war purposes, with the army operating eight Zeppelin and a score of other airships in service at the outbreak of the war in 1914.


The parallel development of the heavier-than-air flying machine during this period created two groups of adherents: those who favoured the airship were convinced that, due to its greater lifting capacity, it would ultimately carry the main aerial commerce of the world; whilst the visionary pioneers in their frail ‘flying machines’ were equally certain that the success of air transport lay with the aeroplane.


At the start of the Great War the Zeppelin was regarded as a potent weapon, which, thanks to popular writers of the time, was imbued with tremendous powers of destruction and initially appeared to be immune from attack by the primitive aeroplanes. As the war progressed the aeroplane gained the upper hand, however. By the war’s end, with the development of fast ‘scout’ aircraft that could rapidly climb to the Zeppelin’s altitude, and with the aid of phosphorous ammunition, the fate of the airship for military use was largely sealed.


In the 1920s the use of airships for commercial purposes was considered by several European countries, specifically for establishing transcontinental and trans-oceanic air links. France and Italy made a series of experimental flights between their colonies, but without major success, whilst Great Britain embarked on plans for an ambitious airship service to link the empire with the home country.


After spending millions on the project between 1924 and 1930, the enterprise ended in failure, and from then on British engineers concentrated their efforts on the development of the aeroplane. This change of emphasis, fortunately for the country, culminated in the development of the Spitfire and the Hurricane; planes that were key to winning the Battle of Britain in 1940.


During the 1920s and 30s, America produced two huge naval dirigibles designed to work with the fleet, but both, after a relatively short life, were lost at sea. This, however, did not cause the United States to abandon the airship, as during the Second World War the US navy operated some 200 small blimps for ocean patrol and convoy duty.


Germany, restricted as it was by the terms of the Versailles Treaty of 1919, was forbidden to construct large airships, but nevertheless later built a large rigid for the US navy in payment of war reparations. Then, in 1928, the Zeppelin Company (that had largely managed to keep in business by manufacturing aluminium kitchenware) built the most famous airship of all time: the Graf Zeppelin.


Between 1928 and 1937 this famed airship traversed 1,053,000 miles in 590 flights, which included a round-the-world flight; numerous ocean crossings of both the North and South Atlantic on passenger service; and scientific flights into the icy Arctic regions and the extreme heat of the Middle East. All these journeys were accomplished without serious mishap or loss of life, and did more to encourage the view that there was a place for the airship in long-distance passenger travel.


A larger successor to the Graf Zeppelin, the 806ft-long Hindenburg of 1936 was, for a while, hailed as the first of a fleet of giant passenger airships that would span the globe. Such ill-founded optimism was short lived, however, and her career ended in a spectacular fiery denouement at Lakehurst, New Jersey in May 1937, effectively drawing a line under the concept of long-distance airship travel.


Following the war, the airship faded from the aeronautical scene, until small pressure airships were used in increasing numbers as aerial camera platforms. These activities promoted a spate of airship development around the world, including a revival of the Zeppelin Company, who re-entered the field with the highly sophisticated Zeppelin NT (or New Technology).


Today, military interest has been revived, with several US government programmes dedicated to deploying high-altitude surveillance airships to monitor military operations in war zones, or even as launching platforms for missiles. These and other even more unusual uses for the airship and its derivative designs indicate that, far from being an anachronistic machine from a distant age, the airship still appears to have the ability to surprise us.




[image: Illustration]


The principle by which an airship maintains itself in the air is, of course, displacement: whereby a measured volume of air is replaced by an equal volume of a lighter gas, such as helium or hydrogen, which imparts a static lift to such a craft.


In the case of a hydrogen-filled airship, 1,000cu ft of air at standard pressure and temperature weighs 80lb, while an equal volume of hydrogen will weigh 65.5lb, the difference in weight between these two gases giving a resultant lifting force of 14.5lb per 1,000cu ft of hydrogen. In reality, the complex equation required to calculate the lift of an airship includes such variables as ambient air temperature, gas pressure, humidity, barometric pressure and gas purity (that is to say, to what degree the hydrogen has been contaminated with common air due to osmosis through the cell walls). These calculations assume a standard pressure and temperature at sea level with the cells 95 per cent full and the craft fully laden with crew, petrol, water ballast and its useful load of cargo or weapons.


During the First World War, hydrogen was the sole lifting agent – an explosive element first identified by the English physicist Cavendish in 1742. Hydrogen and later coal gas (a cheaper alternative that, although affording less lift, was more readily available in Victorian times from town gas supplies) were used by the early balloonists for their aerial voyages. Whilst they provided the necessary lifting force, they were both extremely dangerous to use in practice, a fault which, in the end, militated against their employment for both civilian and military use.


The use of helium – an inert and, therefore, safe gas – was introduced in 1922 by the Americans for use in their airships, following a series of fatal fires involving hydrogen-filled airships in the United States and Europe. The Americans had a monopoly of this rare gas; first detected in the spectrum of the sun before being discovered on earth in the 1900s in Texan oil wells, from where it was produced by a complex and expensive refining process.


Helium was not only some ten times more expensive to produce than hydrogen in those early days, but also possessed only 85 per cent of the lifting capacity compared with an equal volume of hydrogen. Consequently, a helium-filled airship would have to be proportionally larger than a hydrogen-filled craft in order to lift the same load.


The efficiency of an airship is measured by a comparison between the ‘gross lift’, or the total lifting power, and the ‘useful or disposable lift’. This represents the difference between the fixed weights of the structure, framework, gas cells, outer cover, engines and equipment, and the useful payload in terms of crew, passengers, cargo, fuel and water ballast. In most early airships the useful load was in the order of 25 per cent of the total lift, although in the ‘height climber’ class produced by the Zeppelin Company towards the end of the Great War, efficiencies in excess of 60 per cent were achieved.


These savings were only accomplished at the cost of lightening the structure to such an extent that structural failure was an ever-present danger, which could and did occur when these lightly built ships were subjected to high-speed manoeuvres in the denser air at low altitude.


Airships fall into three categories that relate to their structure and the method of construction employed. The first type is the pressure airship, or blimp. This is, in effect, a motorised balloon – from which they were first developed effectively in the mid-nineteenth century – initially using steam, then electricity and finally the internal combustion engine as prime mover.


In its simplest form the pressure airship consists of an elongated balloon of streamline form, in order to present a surface of least resistance to the airflow, and containing the lifting agent which would have been hydrogen before and during the First World War period. Below the envelope would be suspended a car containing the crew, controls, engines, ballast and bombs etc, with the fuel tanks either suspended above the car or situated within the envelope. Steerable control surfaces were fitted to the rear portion of the envelope in order to achieve directional control in flight.
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1. Francesco de Lana’s aerial ship proposal, 1680.





In a pressure airship, the shape of the gas-tight envelope is maintained by the internal gas pressure being at a higher value than that of the supporting air, so maintaining the integrity of the structure under varying conditions of air pressure relative to altitude. Also, the temperature differential caused by meteorological conditions will affect the density and volume of the lifting agent, and therefore its lifting capacity.


As previously stated, the displacement of the heavier air by the lighter hydrogen or helium provides the static lift that enables the airship to float in the air. Around 1,000cu ft of hydrogen will lift 14.5lb at standard pressure and temperature. However, barometric and atmospheric conditions can adversely affect the lift equation with great rapidity. For example, the shadow of a cloud falling on the nose of an airship can cause an instant cooling effect on the gas, contracting the volume and lessening its lift, causing the nose to pitch down. Conversely, with a ship emerging from a cloud into warm sunshine, an instant heating effect will expand the gas: increasing the lifting capacity and causing the nose to rise.


A colder gas temperature regime within the envelope, in relation to the ambient air temperature, affords a greater percentage of lift than a warmer, more rarefied gas regime. On the other hand, if the gas contained in the cells is warmer than the outside air, this will result in less lift being created from an equal volume of gas. Paradoxically, more lift can be temporarily generated in a heavy airship by driving the craft down rapidly from a higher altitude: so compressing the gas molecules and producing heat, which leads to a temporary increase in lift. This method was often employed by airships when returning to base following a long patrol, having expended much of their lifting gas and ballast, in an ‘exhausted’ condition, and in danger of making a heavy landing.


In pressure airships it was (and still is) necessary to inflate the envelope to a higher pressure than that of the surrounding air in order to maintain the required degree of rigidity against the airflow – this pressure being in the order of 5lb/sq ft. This positive pressure is maintained by the introduction within the envelope of air-filled ballonets, usually two or more in number, occupying around a fifth to a quarter of the total volume of the envelope.


The ballonets are maintained at a positive pressure by an aluminium tube positioned in the wake of the propeller slipstream, allowing air to enter the ballonet via a one-way valve known as a crabpot. Any excess air is valved off through automatic air valves as the hydrogen expands in response to changes in pressure when the ship rises into less dense air. The ballonets are also employed to adjust the longitudinal trim of the craft, by partially filling or emptying the fore and aft compartments about the airship’s centre of gravity (CG) to tilt the ship up or down, relative to the line of flight.


In order to prevent the fabric of the bow being pressed in under the pressure of the airflow, it was common practice to reinforce the bow-section cone with stiffening rods, usually made from bamboo radiating from a central aluminium nose cone and secured to the envelope by fabric pockets.


In pressure airships the fixed weights – that is to say the distribution of engines, control car, fins etc – are supported from the envelope by a system of rigging wires, carried either internally or externally, and designed to spread the load evenly while maintaining the aerodynamic shape of the envelope and the trim of the ship. During the First World War, the British predominated in the development of this type of craft, building and operating over 200 very efficient and handy airships that were credited with some notable performances.


At the present time, the pressure airship remains almost the sole surviving type of dirigible airship that is still operating.


The second type of airship for consideration is the semi-rigid, which, as its name implies, is possessed of some elements of a rigid structure in the form of a metal keel. This keel is either attached to, or suspended from, the envelope, which, as well as acting as a walkway within the ship, also assists in absorbing the stresses acting on the structure imposed by aerodynamic loading in flight.


In some examples of this type of ship, a substantial tubular metal nose cone is fitted at the bow, while a cruciform girder work is incorporated in the rear keel structure to carry the external control surfaces. The gas was contained within the fabric envelope and this typically included a system of ballonets, as found in the pressure airships, to maintain the external shape. Semi-rigids were generally of a larger size than pressure airships, and the gas space was usually divided transversely into a series of separate compartments by fabric curtains to prevent gas from surging to either end of the envelope and upsetting the trim of the craft.


The first successful semi-rigids were those built in France in the 1900s, most importantly the creations of two brothers, Paul and Pierre Lebaudy, sugar refiners who, from their factory at Moisson, Seine en Oise, supplied a series of ships to the French army.


During and after the war period, it was the Italians who were to develop this particular type of craft, becoming the undisputed experts in this type of construction, which culminated in the remarkable flight in 1926 of the polar dirigible Norge. This noteable airship was captained by its designer, Umberto Nobile, and carrying the famed Norwegian explorer Roald Amundsen. The ship flew from Spitsbergen to Teller in Alaska, directly over the North Pole, in a continuous flight of seventy hours forty minutes, covering 3,180 nautical miles – a distance equivalent to the R34’s transatlantic flight by an airship of one-third its capacity.


The third category of airship is the rigid, characterised by a metal or wooden framework forming a system of braced ring girder bulkheads, or transverse frames, interspersed with lighter intermediate transverse frames enclosing the separate gas cells, and connected by longitudinal latticed girders. The purpose of the girders is to absorb the powerful bending moments imposed on this long and relatively fragile craft. The completed framework is then covered by a stout, tightly doped fabric outer cover, in order to protect the fragile gas cells from the effects of weather and abrupt temperature variation.


In all rigids, the loads are distributed as evenly as is practical throughout the framework, so as to maintain the longitudinal trim and equalise the stresses acting on the structure. The heavier weights, such as engine cars and control gondola, are suspended from the main transverse frames, whilst petrol tanks, water ballast bags and other movable weights are arranged along the internal keel. These, in turn, are either attached directly to the frame structure or suspended from the radial wiring of the transverse frame bulkheads.


The lifting force developed within the gas cells is transmitted through the wire mesh netting enclosing the cells, through a system of lift wires attached to catenary wiring (similar in principle to the support cable in a suspension bridge) and connected to the transverse frames and longitudinal girders to spread the lift evenly throughout the entire structure. Another set of diagonal shear wiring holds the cells in place within the framework to minimise chafing against the girder work, while at each mainframe radial diagonal shear wiring forms a bulkhead to prevent cell surging.


Running from bow to stern, passing through the centre of each gas cell and anchored to the radial shear wiring bulkheads at each frame, runs the axial cable – designed to absorb and spread the static and aerodynamic loading exerted on the framework. Should a gas cell become deflated, the axial cable will compensate, to a degree, for the hogging effect on the adjacent structural members.


The control car was typically attached directly, or suspended below the framework at a position near the bow, containing at the front the steering position from where the commander could pilot the ship; directing the steering and height coxswains and controlling the engine-room telegraphs, ballast and gas valve controls etc. Behind this area was the navigation room, wireless room and a companionway giving access into the body of the ship.
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The navigation of an airship was akin to that of a seagoing ship, with the use of dead reckoning and astral navigation, supplemented by an early form of wireless fixes from shore stations and ships, being the main aids to these early voyagers of the air.


Before the days of controlled air routes and modern navigational aids, the commander of an airship was required to make minute-to-minute decisions regarding course, speed and altitude, forever keeping an eye on the developing weather situation in order to guide his craft safely through the sky. The steering coxswain would be facing forward with his eye fixed on his compass course, while the elevator coxswain, the most experienced helmsman, would be standing sideways to the direction of flight watching the inclinometer and was responsible for the trim, attitude and altitude of the airship.


The engine cars were mounted along the sides of the ship in small streamlined nacelles, each with its own engineer who responded to the instructions received from the control car, via the engine room telegraphs, to control the speed of the engines.


At the stern of the ship, horizontal and vertical stabilisers were fitted. Originally these were of a flat externally braced non-aerodynamic section. These were later superseded by cantilever aerofoil-shaped fins, which were attached to the rear of the ship with strong cruciform girders traversing the face of the main ring structure – to provide a strong attachment point for the rudder and elevator controls.


This part of the structure needed to be of great strength due to the powerful aerodynamic forces and bending moments acting on the rudders and elevators in flight; many airships over the years experienced structural failure of the fins in flight due to inadequate stressing of the structure of these surfaces.


In rigid airships, ballonets were not employed as the gas pressure of the cells was equivalent to the external air pressure relative to the height. In early rigids, the cells were open at the bottom to allow for expansion of the excess gas, this being allowed to disperse through the outer cover. Later, automatic gas valves were fitted to the bottom of the cells and connected to fabric exhaust trunking. This ran between the gas cells to discharge through hoods on the upper surface of the hull; a safer option than discharging gas in the vicinity of hot engine exhausts.


Another means of discharging gas was by a series of ‘manoeuvring valves’, whereby measured quantities of gas could be released from the control car during flight or when landing.


Airships required large handling crews to bring them in and out of their massive sheds, sometimes in the order 200 men would be required to bring out or hold down a large rigid in a brisk breeze. While the Germans relied on large crews for ground handling, the British in particular utilised the mooring mast, pioneering this method towards the end of the Great War. Most British rigids were fitted with mooring cones which helped to alleviate the problems of handling large rigids on the ground.


The Americans later favoured the use of the ‘stub mast’, where the ship was moored on the ground with a car attached to the aft gondola, so that the airship could vane in the wind on a circular track. This arrangement was superior from the point of view of accessibility and servicing, and is the method still in use.


The process of the preparation of an airship for a voyage during the First World War period was a complex and labour-intensive operation, and a process always constrained by the vagaries of the weather. An airship was able to operate in only the most favourable conditions, sometimes unable to either enter or leave its shed due to strong crosswinds or beset by adverse meteorological conditions en route that could hinder its progress or, if severe enough, endanger the craft.
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2. Montgolfier hot air balloon, Paris, 1783.





In the case of a rigid, at the commencement of a voyage – once all the cells had been filled with hydrogen, fuel tanks filled and water ballast, oil, war load, provisions and crew had boarded – it was customary for the ship to be ‘weighed-off’ in the shed. That is, to put the ship into a state of neutral buoyancy with the cells 95 per cent full, so that in this state the ship was just floating and could be lifted easily by the ground crew.


Next, the engines were started and run up without the propeller clutches being engaged. If the conditions of wind and weather were judged to be favourable, the ship would then be walked out by the ground crew on to the field, downwind of the shed and clear of all obstructions, where it was then turned into the wind.


With all preparations complete, the order ‘let go’ (in Great Britain) or ‘up ship’ (in the United States) would be given, whereupon the ground crew would drop all the handling lines and push the ship up by hand. As they did so, a simultaneous discharge of water ballast fore and aft would cause the airship to lift away with a force equivalent to the weight of water dropped. When the ship had risen to a suitable height, and before the wind could cause it to ‘free balloon’, the engine clutches would be let in and the airship would move forward under the impetus of the propellers.


At the outset of the voyage, the captain would allow the airship to rise statically to a height where the cells were 100 per cent full. Here the craft was once more in equilibrium – this being the pressure height for the full load being carried – and he would thereafter endeavour to keep his ship below this height in order to conserve hydrogen. This height was usually around 8,000ft for a Zeppelin in the First World War.


Typically, as the voyage progressed, the airship would become lighter due to the consumption of fuel and would tend to rise progressively to a higher altitude. The captain, in order to keep his chosen pressure height, could valve gas to keep below this altitude height or, should the ship be allowed to rise beyond its original pressure height, it would continue to rise until it was once more in equilibrium at a higher altitude.


When an airship rises, the gas within the envelope expands in response to the natural physical laws, becoming less dense while occupying a greater cubic volume within the cells. If an airship passes beyond the pressure height, gas will be expended through the automatic valves resulting in a loss of lift, while, conversely, if a ship is descending into denser air the gas will be compressed, occupying less cubic volume in the cells.


In addition to the static lift provided by the hydrogen, dynamic lift can also be generated – dynamically – by inclining the nose upward at an angle of attack in relation to the direction of flight to produce aerodynamic lift over the hull. This effect can also be used by adopting a nose-down attitude in order to stop the ship rising when in a light condition.


Modern airships undertaking long trips invariably take off in a ‘heavy’ or overloaded condition, and utilise the aerodynamic effect to generate sufficient lift to become airborne until sufficient fuel has been used to allow the static lift to fully take over the lift function. During flight, the relationship between the weight and lift equation will alter, with the consumption of fuel causing the ship to become lighter and rise to a higher altitude, as previously mentioned. Other variables that effect lift are barometric pressure, temperature and humidity.


Where an airship is flying in trim in a region of high pressure and low temperature, it will develop greater lift if the sun heats the outer cover; the dense gas is heated through ‘superheating’, thus causing the ship to become ‘light’. Conversely, if flying in a regime where warm air and low barometric pressure dominate, the density of the gas will fall, resulting in the ship rapidly becoming heavy. If, however, the airship continues to fly in a region of warm air, this will eventually warm the gas and increase the lift.


During a voyage, a constant watch would be required on the varying factors that govern an airship in flight, with continuous adjustments being made to the trim of the ship and its attitude, being flown nose up or down by several degrees in order to dynamically maintain a chosen altitude. Management of the lifting gas is of primary importance, as once valved it cannot be replaced, with controlled quantities being released through the manoeuvring valves as required should the ship become light, or the dropping of water ballast if the craft is heavy.
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3. Blanchard and Jefferies’ cross-Channel flight, 1785.





A large rigid would be capable of picking up a ton of rainwater in a few minutes, requiring an equivalent quantity of water ballast to be dropped to compensate. Similar quick action would be required to cope with changing barometric conditions that would instantly and adversely affect the lift and trim. The commander of a Zeppelin attacking the English coast would need to balance these factors as he climbed to his attack altitude of around 13,000ft.


One of the areas where the airship had a distinct advantage over the aeroplane was in its ability to climb with great rapidity. A Zeppelin, if necessary, could climb at a rate of 2,000ft per minute; a rate far higher than that which could be achieved by contemporary aircraft. In practice, however, a rate of climb of 1,000ft per minute was more than adequate to escape a pursuing aeroplane, and put considerably less strain on the structure.


A Zeppelin airship on a raid could spend between eighteen and twenty hours in the air, the majority of that time flying above 13,000ft in the freezing and often anoxic conditions of the substratosphere which had a debilitating effect on the efficiency of both crews and engines alike.


Changes in wind strength and direction at varying altitudes frequently caused Zeppelin navigators to make errors in landfall over the British Isles of up to 100 miles, often leaving them lost and wandering over the darkened countryside trying to identify targets, such were the primitive nature of navigational methods employed.


It is obvious from the foregoing that airship operation and navigation is of a most complex and difficult nature, quite unlike that of heavier-than-air navigation, and requiring constant attention to the changing conditions in which an airship flies. Modern airships have at their disposal the most modern navigational, radio and satellite aids, which ensure that the captain can be certain of his position in the sky within a metre. However, the captain is still required to possess a highly developed understanding of meteorology, being able to recognise the developing weather conditions and apply their skills to the best advantage, guiding the craft safely through the skies.
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In recent years the airship, after a long period in the aeronautical wilderness, has again become familiar to a new generation due to its increasing use as an aerial camera platform at major outdoor sporting events. Cruising effortlessly over the heads of the crowds with purring engines, its silver envelope glinting in the sunshine as it manoeuvres gracefully over the stadium or racetrack, it has now become an accepted part of the sporting scene.


A dwindling group of people are old enough to remember the great silver rigid airships of the 1920s and ’30s, and are familiar with their adventurous voyages in those distant days. For the majority of younger people, however, their perception of what these sky giants achieved has been coloured by the terrifying filmed spectacle of the Hindenburg being consumed by fire at Lakehurst, New Jersey, at the end of a transatlantic crossing from Frankfurt am Main on an evening in May 1937.


The black-and-white film and dubbed radio commentary have an immediacy that is both shocking and compelling to watch, involving the viewer in a way that, despite the passage of time, few other filmed images of catastrophe can equal. The Hindenburg disaster drew a line under any further development of the rigid airship for commercial purposes. A disaster in part abetted by the US government’s refusal to sell to the German Nazi government supplies of the inert, non-explosive helium gas.


This rare element was at that time found only in gas wells within the United States, for which the ship was originally designed, and therefore this decision ensured that the only alternative was to fill the cells with 7 million cu ft of explosive hydrogen gas as the lifting agent. With the coming of the Second World War, only the United States employed airships, or blimps, for patrol and escort duties with the US navy. In the course of which, while performing this valuable work of convoy protection and reconnaissance, they flew many hundreds of thousands of miles.


This included, in 1944, a transatlantic crossing by two squadrons of six airships from the US Atlantic coast to North Africa, from where they played their part in anti-submarine duties in the western Mediterranean Sea.


At the war’s end they continued to be built, in ever-increasing sizes, for use along the US Atlantic seaboard and in the high Arctic regions of Canada, as part of the US DEW Line radar defence system. These airships operated as flying radar pickets to detect incoming Russian ICBMs during the Cold War period, each with a huge 50ft diameter radar scanner revolving within the 1.5 million cu ft envelope.


The ZPGW class were the last of these craft built in the 1960s. Using new materials that were being developed for the space race, equipped with vastly more powerful engines and the most modern navigational and radio aids, these craft were technologically far in advance of anything that had gone before.


These airships performed their duties in the worst imaginable weather conditions: arctic blizzards and storms in which, just a few years earlier, it would have seemed impossible for such craft to survive. Their endurance exceeded that of any other type of aircraft, with missions of over 100 hours becoming routine. An endurance record for any type of aircraft was set in August 1954, when the ZPGW-2 maintained a continuous patrol of the high Arctic latitudes for 205 hours – or over eight days – in the air.


By 1966 the last of the radar picket ships had been decommissioned, their duties having been taken over by high-flying jet propelled Awacs aircraft, and increasingly by surveillance satellites. On the civilian side, by the end of the war transport aircraft had advanced to such a degree in speed and load-carrying capacity that it was obvious the aircraft had superseded the airship as an economic and reliable alternative to long-distance air travel.


As Dr Eckner (who had collaborated with Count Zeppelin to develop the rigid airship in Germany before and after the First World War) declared in the late 1940s, reflecting on the increasing frequency of Atlantic crossings by speedy Constellations, Skymasters and Stratocruisers, ‘A good thing has been replaced by a better one’.


The origin of the dirigible, or steerable airship, lies in the spherical hydrogen balloon of the early nineteenth century, and the attempts to find some way to control the direction of its flight path rather than being at the mercy of the wind.


In France, as early as 1783, and not long after the invention of the balloon itself, Jean Baptiste Meusnier, then a lieutenant in the Corps of Engineers of the French army, produced a proposal for an exceptionally advanced design incorporating many features that were to be used in later successful airships. The balloon was of an elongated ellipsoidal shape some 260ft long, as Meusnier appreciated the need to reduce the frontal area relative to the line of motion to reduce resistance.
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4. Count Ferdinand von Zeppelin, 1838–1917.





The design also proposed the use of a ballonet, within the envelope, to be filled by a hand-driven pump in order to vary the weight of the airship and so control ascent and descent. Although it was not the original intention, the ballonet would also help to preserve the shape of the envelope under varying atmospheric conditions. Suspended below the envelope was a long, boat-shaped car containing a hand-driven crankshaft driving three pusher airscrews mounted above the car – this being the first recorded instance of the application of the propeller in aviation – and a steering vane at the rear of the car to control direction.


Meusnier also designed a shed to house the ship, neither of which was ever built on the grounds of expense. Its sheer size of 2 million cu ft was beyond the constructional capabilities of the day, but proof that this was a remarkably far-sighted design. The concept was the work of an extremely gifted engineer and was a practical proposition, as demonstrated in the 1990s when a small-scale replica was successfully flown at Cardington, even managing to make progress against the wind under the power of the hand-driven propeller.


Meusnier rose to the rank of general in the French army, gaining great distinction in the field of military science before being killed in the fighting at Mainz at the age of 39 during the early days of the French Revolutionary Wars; a loss both to his country and to aeronautical science.


The most significant figure to emerge in the field of aviation during the nineteenth century was Sir George Cayley, a Yorkshire squire; a man of brilliant intellect who published the principles of mechanical flight and was the first to fully understand the significance of the forces acting on an aerofoil.


Cayley also produced plans for steam-driven elongated balloons, propelled either by airscrews or ‘wafting wings’, but took these plans no further, concentrating his efforts on experiments with heavier-than-air craft. Over the years he also designed and built several gliders, and in 1853 at his estate in Yorkshire, one of his full-scale machines, piloted by his coachman, achieved the first successful manned, controlled flight in history.
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Meanwhile, other experimenters throughout the nineteenth century continued to grapple with the problems of dirigibility, but still the lack of a suitable prime mover defeated their efforts. The first practical airship was the work of another Frenchman, Henri Giffard, who in 1852 constructed a 143ft-long craft. Pointed at both ends and driven by a 3hp steam engine; weighing, with its boiler, 350lb and suspended 20ft below the envelope to reduce the obvious danger of fire; driving an 11ft diameter propeller at 110rpm to give a still air speed of 6mph.


On 14 September 1852 Giffard lifted off from the Hippodrome in Paris and, in near-perfect weather conditions, flew 17 miles to Trappes, south of Paris in around three hours.


Whilst Giffard was able to effect a degree of control with the triangular sail that performed the function of a rudder in directing his flight, he was, however, unable on this or later flights to either navigate in a circle or return to his starting point due to the low power of his engine.


The lack of a compensating ballonet, whilst not adversely affecting the rigidity of the envelope during these trials, did subsequently cause his second and larger airship to collapse a few years later. Giffard, nevertheless, deserves to be recognised for his practical approach to the problem, and to the high degree of mechanical and technical skill demonstrated in the construction of his airship.


Further applications of steam power, followed by electric, gas and finally petrol engines, were employed over the coming years in the endeavour to overcome the problem of a suitable source of motive power.


In 1860 a Belgian, Étienne Lenoir, patented a gas engine fuelled by coal gas. This innovative development represented the first example of the successful use of the internal combustion engine. This invention was quickly taken up by an Austrian engineer Paul Haenlein (1835–1905), who employed a four-cylinder Lenoir gas engine producing 5hp in his airship built at Brunn in 1872.


The airship’s varnished silk envelope was filled with coal gas, which supplied the engine at a rate of 250cu ft of gas per hour, turning the large four-bladed propeller at 40rpm. Internal pressure was maintained by a ballonet supplied with air from a mechanical pump, fitted to compensate for the coal gas burned in flight. During the first trial at Brunn in December 1872, perceptible control and a degree of acceleration were evident, with the craft achieving a speed of 11mph.


Despite the initial success of this and further trials, the early Lenoir engines suffered from a poor power-to-weight ratio and low power, which militated against its further use in the development of the airship.


Haenlein eventually abandoned his work, frustrated by the lack of a suitably powerful engine that could enable his airship to make headway against a wind of any force.


Again, it was two Frenchmen who took the next step forward when, in 1882, the Tissander brothers built a 92ft-long airship. At 37,000cu ft capacity, it was driven by a Siemens electric motor of 1.5hp driving a primitive two-bladed airscrew, which drew its power from the twenty-four bichromate of potash cells weighing 500lb, contained in the minute car suspended by netting below the envelope.


The first trial took place at Auteuil on 8 October 1883 when, despite a fair breeze, a measure of control was achieved with the aid of the sail rudder. A second trial on 26 September produced somewhat better results, although due to the low power of the motor the craft was unable to make any headway in a wind of any magnitude, and the brothers concluded their work having expended considerable sums of money in the course of their experiments.
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Their pioneering work had, however, been brought to the notice of the French government and the military balloon establishment at Chalais Meudon. It was here, in 1884, the distinguished engineers Charles Renard and Captain A.C. Krebs designed and constructed the airship La France, which was to prove capable of steady, navigable flight, and was able to describe circular flights against the wind and return to its departure point.


La France, with a capacity of 66,000cu ft, was 165ft long with a diameter of 28ft, the envelope being made from Chinese varnished silk and of excellent streamlined form. Below the envelope an enclosed car, 108ft in length, contained the Graham electric motor, developing 8.5–9hp for a weight of 210lb, together with the chromium-chloride batteries that provided the current, to drive a cloth-covered tractor airscrew of 23ft diameter. Steering in the horizontal plane was effected by a large rectangular rudder at the stern, while vertical movement and attitude were controlled by a sliding weight mounted within the body of the car assisted by an ‘elevating rudder’.


The first trial of La France took place at Chalais Meudon on 9 April 1884. The flight proving a limited success: making a circular flight of some 5 miles in twenty-three minutes at a speed of around 12.5mph in still air, then returning to its starting point – the first time this had been accomplished. Six other flights were made in 1884–85, including two over Paris, where it made a great impression in government circles who were quick to realise its military potential.


However, despite this modest success in aerial navigation it was recognised that, due to the weight of the batteries for a relatively low power output, some other lightweight power source was required. It was thus to the newly developed petrol engine that attention was directed.


Alberto Santos-Dumont, the son of a wealthy Brazilian coffee planter, was intrigued by the problem of motorised flight as soon as he arrived in Paris in 1891 – then the centre of scientific research into the art of flying – where he was immediately accepted into influential society. Alberto found himself in contact with those who had access to the latest ideas in the development of modern science, and surrounded by an atmosphere of progress in all fields of transportation – he was inspired.


Santos-Dumont built his first petrol-powered dirigible in 1898, and over the next few years constructed a total of fourteen airships of steadily improving performance. His dirigible No. 6, powered by a petrol motor of a nominal 12hp, succeded in winning the Deutsch de la Meurthe prize of 125,000 francs for the first flight over a course from St Cloud, around the Eiffel Tower and returning to the starting point; a distance of 7 miles, a feat which he accomplished in thirty minutes.


Santos-Dumont, through his feats of airmanship performed before the population of one of Europe’s most sophisticated cities, helped to stimulate an acceptance of the possibilities that aerial navigation presented.


At around the same time, in 1895, Austrian timber merchant David Schwarz produced plans for a most advanced rigid-framed airship. It was built in St Petersburg for the Russian government but, although completed, never flew due to political complications; the Russians constantly regarding the unfortunate Schwarz as a spy. Schwarz was forced to leave Russia in secrecy, returning to Germany where he built a second airship of similar design for the Prussian Airship Division in Berlin.


Unfortunately, Schwarz died before construction was complete. The work was, however, taken over by his extremely able and practical widow, who ensured her husband’s work was completed. The airship itself was of a remarkable and unique design, consisting of a bottle-shaped craft of cylindrical form with a conical nose and a shallow rounded stern, an internal framework constructed of tubular aluminium members and girders was covered by a skin of sheet aluminium ‘008” in thickness’.
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5. Schwarz metal-clad dirigible, Templehof, Berlin, 1897.





This all-metal rigid airship, one of only three to be built, was 156ft in length by 40ft in diameter with a gas capacity of 131,000cu ft. The filling of the envelope was accomplished by introducing a series of paper bags within the framework to be filled with hydrogen gas, which at the same time expelled an equal volume of air contained within the metal hull. A two-cylinder Daimler petrol motor of 12hp output provided the motive power, driving three airscrews through fabric transmission belts.


Two wing screws mounted above the car were designed to drive the craft through the air, while a third larger diameter propeller mounted on the centre line, able to move through 90° vertically and horizontally, was supposed to control direction. In the event, the effectiveness or otherwise of this method of steering was not to be put to the test.


The first trial and only attempted flight of this far-sighted design took place at the Tempelhof Feld near Berlin on 4 November 1897 in gusty, overcast and, one would think, unsuitable weather conditions for the first flight of an untried craft. With the engines running, the ground crew released the ropes and the airship rose to approximately 100ft. Maintaining its position against the brisk breeze for some minutes, the airship was beginning to make progress against the wind when, suddenly, the left-hand driving belt transmitting the power jumped off its sheaves.


The airship continued to rise to 1,300ft as the pilot, a soldier named Ernst Jagels, struggled to maintain control, adjusting the angle of the central propeller to counter the wind. Just as he was turning into the wind the right-hand driving belt also slipped off, leaving the airship powerless. Jagels valved gas to bring the craft down near to the Tempelhof Feld but the descent was too rapid, causing it to crash heavily on the ground, completely wrecking the airship.


Fortunately, no fire followed and Jagels escaped unharmed, but without further funds Schwarz’s widow had to abandon this innovative project.


Meanwhile, in 1899 at Manzel on Lake Constance in southern Germany, Count Ferdinand von Zeppelin had begun the construction in a floating hangar of a giant 420ft-long rigid airship, which, after many trials and tribulations with both it and subsequent craft, proved to be the precursor to a long line of successful rigid dirigibles. The Zeppelin design contained within its structure the essential spark of genius that, to a large extent, was to elude builders in other countries.
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The Zeppelin Company were to go on to build 130 rigid airships over the next forty years, giving them an unparalleled wealth of experience in the construction and handling of large rigid airships. Zeppelin airships were to operate successfully over the coming years in every climatic zone and adverse weather condition, making the Germans the premier exponents of this type of aircraft.


Count Zeppelin was born in what is now Baden-Württemberg in 1838, the son of an aristocratic family for whom military and state service were as a duty an accepted part of their lives. In 1858 the young Zeppelin joined the 8th Infantry Regiment as a second lieutenant, but soon put his name forward to study at the University of Tubingen for courses in mathematics, chemistry, political economy and history. He was eventually posted to an engineer unit where he was able to study the latest developments in modern military techniques and mechanical advances, and where he further developed his ability as an engineer.


In 1863, he was sent to America where he was attached to the Union Army during the Civil War as a military observer to study the practices of modern warfare, during which time he had the opportunity to make his first ascent at St Paul in a Union observation balloon. Following this experience he returned to Europe to take an active part in the Franco-Prussian War of 1870, serving with distinction in leading his cavalry regiment in attacks on French positions. By the war’s end he had been promoted to major.


Zeppelin made steady progress within the Imperial Army, commanding several regiments and attracting the attention of his superiors, including the kaiser and von Moltke, for his zeal and efficiency. However, he also incurred the dislike of certain sections of the Prussian military establishment for his outspoken criticism of Prussian domination of the army. That was to inhibit his progress and ultimately to force his retirement from his chosen career.


In 1884 he was promoted full colonel and became aware through the press and other sources of the success achieved in France by Renard and Krebs with the dirigible La France. Count Zeppelin was imbued with the desire for Germany to be in the forefront of such developments. Within three years he was writing to the Chancellor deploring the state of aeronautical development in his own country compared to France, and began to consider how best to remedy this situation.


In 1892 his military career came to an end at the age of 52, having been passed over for promotion in the Imperial Army where his enemies had achieved their end to remove him. On leaving the army with the rank of general, the count took up the post of military advisor at the court of the King of Württemberg, where he was welcomed and appreciated by his fellow countrymen.


Here the count, now free from the restrictions of the Imperial Army, turned his attention to the problem of dirigible flight, which he had been considering over many years. He had taken his inspiration from the work of Renard and Krebs, and latterly the Alsatian Spiess’ rigid design, together with Ganswint’s proposal for a giant metal airship. Using these designs he brought his not inconsiderable skill as an engineer to bear on the problem.


His great contribution to dirigible flight was that, as early as the 1870s in his notebooks, he proposed the construction of an airship on a large scale in order to achieve a high and therefore useful lifting capacity. This early design consisted of a number of separate gas cells enclosed within a rigid framework – both to protect the gas from the effects of superheating by the sun’s rays, by providing a stout outer covering, and to minimise the loss of lift should one or more cells become deflated. Additionally, he recognised that the rigid structure would be better able to distribute the loading and lifting forces than a pressure airship envelope and thereby maintain the structural integrity of the craft.
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Within a year his first proposal existed in model form as the Aerial Train, which consisted of a series of rigid-framed cylindrical gas compartments joined together like the carriages of a train. The whole structure was to be driven through the air by petrol engines, contained in gondolas under the foremost ‘carriage’ attached to an articulated keel structure. This was, in essence, the prototype of the successful Zeppelin airships that followed. Although this particular design was rejected by one of the many official commissions that proliferated within Imperial Germany at the time.


The structure was, however, based on the principle of the ‘Schewdler Copula’, which consisted of wire-braced tensioned rings joined by braced connecting girders. These were to prove to be the key to the rigid airship constructional success.


During 1898 Zeppelin formed The Joint Stock Company for the Development of Airship Flight with many prominent investors, including Carl Berg the aluminium tycoon, and in conjunction with the talented engineer Theodor Kober, who had previously worked for the Riedinger Balloon works of Augsburg. Together the three men endeavoured to develop the count’s idea into a more practical craft than the cumbersome and impractical Aerial Train.


In these endeavours they were soon joined by a young engineer, Ludwig Durr, who was later to become the designer of all the wartime Zeppelins and subsequently the Graf Zeppelin and the Hindenburg.


Construction of the count’s first full-size dirigible commenced in the following year in the floating hangar on Lake Constance. The LZ-1 must be adjudged to have been a considerable feat of engineering using, as it did, aluminium as the main structural component on a scale not attempted before, and all the more remarkable in being a structure that could fly.


The LZ-1 took to the air over the waters of Lake Constance on 2 July 1900, the finished product being 420ft in length by 40ft in diameter with a gas capacity of 400,000cu ft of hydrogen contained in 16 cells, supporting an all-up weight of just under 12 tons. The parallel-sided, conical-ended craft had two gondolas fixed under the hull, each containing a four-cylinder Daimler petrol motor with an output of 16hp. Lateral control was effected by two small rudders at the stern, whilst attitude and vertical control relied on a 500lb sliding weight suspended on a cable beneath the ship.


The airship was towed out of its floating hangar by the steamboat Buchorn and, once clear of all obstructions, vaned into the wind floating like a kite where the tow rope was released. On a near perfect day the LZ-1 rose to about 1,300ft, from where it flew for some twenty minutes above the calm waters of the lake. With a crew of four, including the count himself, the airship covered some 4 miles against a headwind of 16mph. The LZ-1 successfully achieved a degree of control despite the relatively low power of the engines, but problems with the sliding weight necessitated a descent on to the lake from where the ship was towed back to the hangar.
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A second flight, of thirty minutes’ duration, took place on 17 October 1900. Experiments in control were undertaken, but again these tests had to be cut short due to engine trouble and there was some degree of structural failure of girders in the framework, requiring yet another, fortunately safe descent on to the water.


After some repairs and strengthening of the fractured girders the LZ-1 made its third and final flight of some twenty minutes, achieving a speed of 17mph during which it again exhibited its ability to answer to the helm. This time the flight was terminated because of water in the petrol, but the ship again returned safely to its shed.


Despite the relative success of the count’s experiments so far, he felt impelled the following year, due to the lack of a requirement for either the military or civil to use his invention in a practical way, to disband the joint stock company while personally assuming its liabilities. The count had the LZ-1 dismantled, while the great shed was beached and closed up. He also dismissed all the workers apart from Kober, whom he retained to work on a more advanced design he had conceived.


Zeppelin was a devoted patriot despite the treatment he had received from the army high command and was convinced that his airships could be of use in the defence of the Fatherland. Accordingly, he was anxious to interest the army in its development, but felt frustrated in his efforts due to the disinterest and obstruction shown by his former adversaries within the army high command.


Imperial headquarters, for its part, had been alerted to recent developments in France with the first Lebaudy semi-rigid, Jaune, being accepted semi-officially into the French army during 1904. A second unit of the French air fleet, the Patrie, was acquired during 1906.


Spurred on by these developments the German government’s response was to order Major von Gross, the officer commanding the army balloon establishment outside Berlin, to commence the design of a large semi-rigid to match the French efforts. Work began in 1906 under conditions of the greatest secrecy, and was to result in the construction of a series of airships distinguished by an envelope of elipsoidal form with a triangular-section, articulated tubular steel keel.


This structure evenly distributed the shear and compressive stresses that resulted from the weight of the cars and other loads, whilst allowing the envelope to retain its shape to the best aerodynamic advantage. The Gross airships were shown to be sturdy and well-engineered craft, the development of which benefited from the availability of almost unlimited resources provided by the German government.


The Gross I of 1908 was superior in every way to the contemporary British Royal Balloon Factory product, Nulli Secundus; with the British airship being capable of only 13mph and only able to stay aloft for four hours. Conversely, the efficient Gross II made a record flight of thirteen hours in September 1908, and later the larger Gross IV of 1913 was accepted for service by the navy for use in the Baltic where it performed useful work during the war. The Gross II was frequently moored out to sea anchors, demonstrating its handiness to be speedily dispatched on patrol, and was one of the few airships to successfully make an attack on a British submarine in 1915.


The earlier Gross airships, although also used by the army air battalion in a ground support role with the army, were not possessed of any distinctive transferable constructional features and, ultimately, contributed little to the development of the airship itself.


At the same time, at the instigation of the kaiser, a committee was formed, the Moorluftschiff-Studien-Geselschaft, to investigate the work of other promising experimental airship proposals. One of the designs selected by this committee as being worthy of further encouragement was that of Major August von Parseval. His first ship, built during 1906, was of 88,000cu ft capacity, powered by two 50hp Mercedes motors and of an advanced aerodynamic form that contributed to its relatively high speed.


Control in the vertical plane was effected by the provision of two internal ballonets forward and aft, which allowed the nose to be depressed or elevated by filling or emptying one or the other. Simple control surfaces were also fitted to the tail section of the envelope, while an automatically compensating suspension system working on rollers allowed the car to move forward or backwards whilst maintaining a horizontal axis irrespective of the attitude of the envelope.


Between 1906 and 1923 the Parseval concern built twenty-seven pressure airships, the last of which was of 1 million cu ft in capacity. In design the Parsevals showed a considerable advance over contemporary craft, being of excellent streamlined form and introducing many advanced features such as automatic valves. At that time they so impressed the British Committee of Imperial Defence by their performance and potential that an example was purchased for the Royal Navy, with orders placed for three others from the Parseval Company.


During the period from 1909 to the outbreak of the First World War, some very interesting pressure and semi-rigid airships were produced. These included a 180ft-long semi-rigid of 200,000cu ft built in 1907 in Paris for the well-known journalist and adventurer Walter Wellman and the engineer Melvin Vaniman. This airship, the America, powered by two 50hp engines, was shipped to Spitsbergen the same year for an attempt on the North Pole, but was forced to return after only a few hours’ flight with engine trouble.


During 1909 Wellman made a second attempt to fly to the Pole but this venture was also unsuccessful. Undeterred by these failures, Wellman and Vaniman enlarged and re-engined the airship, still known as the America, whose equipment now included a lifeboat.


On 15 October 1910, the re-enginered America departed Atlantic City bound for Europe. Yet once again the airship was plagued by engine trouble and after two days in the air, in which they covered over 1,000 miles, the airship came down in the Atlantic. From here the crew were safely rescued by a British ship, the SS Trent.


Following this, Wellman abandoned further interest in airships. Vaniman, however, immediately built a replica craft, the Akron, constructed by the Goodyear Rubber Company, and in early trials the airship handled well. On 2 July 1912 during a trial from Atlantic City, preparatory to a second transatlantic attempt, the Akron exploded in flight killing all her crew of five. Thus ended a series of audacious attempts on both the North Pole and the Atlantic crossing.


Another fascinating yet little known attempt on a transatlantic crossing was proposed in 1911 at Kiel, with the building of the Suchard Transatlantisches Motor Luftschiff, a pressure airship originally of 353,200cu ft capacity.


The main backer of this extremely well-thought-out craft, which included a gondola that doubled as a powerful motor boat in the event of the airship coming down mid-Atlantic, was the Swiss chocolate company of the same name, Suchard Chocolate.


It was proposed that the flight should start from Tenerife in the Canaries, and take advantage of the north-east trade winds to aid the ocean crossing to the American mainland, however after a number of trial flights, followed by a series of setbacks, these plans came to nothing.


The Siemens-Schuckert company during this period also produced an example of a very large semi-rigid design, which was not far short of the dimensions of the contemporary Zeppelins and which enjoyed a brief popularity with the army authorities. This particular airship was housed in what, at the time, was a unique 1,200-ton revolving shed that could be aligned into the direction of the prevailing wind to aid housing and launching.


Another semi-rigid airship deserving of mention is the Veeh 1 of the Deutsche Luftschiff-Werft GmbH, built in 1911 it incorporated many advanced features, as well as being of excellent streamlined form.


Prior to the war these and many other airships were built on the Continent, each making a contribution to the development of the airship in those truly pioneering days of early aviation. In Germany this development was to find its fullest expression in the work of Count Zeppelin. Although other airships were excellent – the Parseval airships in particular in performance and design – they were eclipsed by the rigid-framed Zeppelin for war purposes.
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Haenlein Gas Powered Dirigible -1872
Hanlein Works, Brunn, Austria

25 Feet

72,000 Cubic feet capacity
150°530°x 4”

Gross iRt 21 tons

Disposabi load 030 tons

1x5 hp Lenoir 4 cylinder gas engine
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Zeppelin LZ1 - 1900
Zeppelin “a” Type
A/G Forderung-derMotorluft-schiffahrt, Manzell, Bodensee
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_ 400,000 cubic/feet capacity
419'X 38.5'48.5"
12.5 tons gross lift
100 Feet 2.75 tons useful lift

2x 16h.p. Daimler

Max speed 17m.p.h.

Range at cruising speed (est) 180 miles
Ceiling 2000feet

Crew S
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Schwarz Metalclad Airship No 2 - 1897

Prussian Airship Detachment, Tempelhof, Berlin

50 Feet

“This metal framed rigid airship’s hull containing a
single gas cell, was covered with aluminium sheeting
0.008°in thickness.

Schuwarz No.2 crushed on i’ nital trial lightat
Tempelhof3rd November 1897

131,00 Cubic feet capacity
154X 46' X 60 *

Gross 38 tons

Useful 0 6 tons

1 12 h.p Daimler four cylinder
Speed 17 mp.h.

Crew 1
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Giffard Steam Powered Dirigible - 1852
Hippodrome, Paris
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88,300 Cubic feet capacity
143'X39'x75

Gross lift 2.6 tons

Useful lift 0.1 tons.

1x3 h.p steam engine
Speed 6 m ph

Crew 1
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Meusiner’s Manually Powered Dirigible - 1783

Academie des Sciences, Paris, France

2,000,000 Cubic feet capacity
260'% 125X 185 *
Gross lift 58 tons

Useful It 12 tons

Power plant : 1x manual windlass
(20 man power) driving 3 screws
Speed4mph

Crew 20-30
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Zeppelin "Aerial Train" Proposal - 1895

Count von Zeppelin, Manzell, Wurtenburg
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231,000 cubic feet capacity (Total of all three sections)
+ 510°x 30’ x 42" (O/A)
6.6 tons Gross lift
1.4 tons Disposable lift
2x 11h.p. Daimler
07 Est. max speed 45 mp.h.
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Renard & Krebs Electric Powered Dirigible “La France” - 1884

French Military Balloon Establishment, Chalais-Meudon

“La France™ was designed by Captain Charles Renard
and Captain Krebs and built at the Military Acronautical
establishment at Chalais Meudon, where it sccomplished
a series of successful flights during 1884 -85 proving (o
be capable of steady controlled flight and demonstraied
' abilty 1o make cicular flights returning tit's original
stating point.

66,000 Cubic feet capacity

165'x 27'x 60 *

Gross lift 2.0 tons

Useful lift 0.1 tons.

1x9h.p Gramme electric motor
(Chromium chioride battery)
peed 13 m p.h.

Crew3





