
 

 
 
 
 
 
 
 

 
ABSTRACT 

 
Rivals in the Sky: 

The Developmental Relationship between the Airship and the Airplane  
 

Robert J. Shipp Jr., M.A. 
 

Mentor: Eric C. Rust, Ph.D. 
 
 

On 6 May 1937, the Hindenburg exploded.  In the popular mind, this catastrophe 

ended the long reign of the rigid airship.  In actuality, realistic prospects for the 

widespread use of the airship ceased in 1918 with the end of the First World War.  

Airplanes and seaplanes quickly moved from experimental models to commercial and 

military dominance.  While the two systems of flight started at about the same time, the 

airplane evolved into the most prolific method of aerial travel in North America, Europe, 

South America, Australia, and Asia.  The rigid airship continued to struggle for an 

existence in long-distance passenger transportation and science, but after World War I no 

more than four were ever flying at any one time while airplanes numbered in the 

thousands and spanned the globe.  
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CHAPTER ONE 
 

Introduction 
 
 

Over two hundred people stand at a doorway waiting to board an airplane.  Their 

flight will take them from the Atlanta International Airport in the United States to the 

Frankfurt Airport in Germany, a distance of 4,596 miles that will take about eight hours 

and forty-five minutes.  Similar flights happen every day to thousands of destinations 

carrying millions of people around the world.  Most, if not all, of the travelers may see 

their adventure as normal, even boring.  However, it was not very long ago when air 

travel was an exciting and dangerous endeavor. 

The concept of flight has fascinated humankind for centuries.  The ancient Greeks 

told tales of Daedalus and Icarus escaping the Labyrinth by creating wings that enabled 

them to fly away from the Minotaur.  Monks in medieval Europe allegedly created wings 

and attempted to fly from the roofs of monasteries—most to their demise.  Fantastic 

experiments were attempted throughout the centuries, but most ending in disaster.  In the 

late 1700s, the Montgolfier brothers, mistakenly thinking the smoke was causing the lift, 

captured hot gases of a fire in a fabric envelope and lifted off the ground in a suspended 

basket.  However, flight was not controlled.  The balloon became a part of the military 

culture as well when, during the Civil War, the American Army in the used them to spot 

enemy forces from afar or when aristocrats in Paris during the Prussian siege used them 

to escape the city   In the late 1800s, the milestone of controlled flight was reached 

through experimentation by intrepid men such as Sir George Caley, Percy Pilcher, and 

Otto Lilienthal.  These pioneers tested the ideas of aerodynamics by gliding.  Powered, 
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controlled flight was finally perfected at the turn of the twentieth century.  In the early 

years of the 1900s, two systems of controlled flight were developed that would propel 

mankind into the skies. 

The first system to take flight was the airship, also called a dirigible—a steerable 

balloon with various engines or methods of propulsion to move it through the air.  The 

airship uses a lifting gas to create buoyancy in the way balloons use heated air.  The 

lifting gas used initially was hydrogen, but was later discontinued in favor of a safer gas, 

helium.  Eventually, three types of airships were developed: the pressure airship, the 

semi-rigid airship, and the rigid airship.  The pressure airship, popularly known as a 

blimp, has an envelope filled with a lifting gas that lifts cars suspended below the 

envelope.  The pressure of the lifting gas against the gas bag helps maintain the shape of 

the blimp.  The semi-rigid airship incorporates a keel along the bottom axis that helps 

attach the control and passenger cars.  Finally, the rigid airship has a rigid skeleton that 

creates the shape of the exterior envelope and encloses several gas bags that carry the 

lifting gas.  Rigid airships are most associated with their German inventor, Ferdinand von 

Zeppelin. 

Count von Zeppelin started thinking about the rigid airship many years before his 

first flight.  He knew an airship was possible because the Brazilian-born Frenchman, 

Alberto Santos-Dumont, had developed various pressure and semi-rigid airships.  

Additionally, the French military had adopted a semi-rigid design by Lebaudy for their 

air service.  Looking at the weaknesses of a semi-rigid or pressure airship, Zeppelin 

designed a rigid airship with an aluminum frame surrounding several gas bags and 
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covered with an envelope that held its shape due to the skeleton, not the pressure of the 

lifting gas.  The first flight of his rigid airship occurred in June 1900.   

As the airship was being perfected, two brothers from Ohio had begun to research 

the materials from various gliding and powered flight experiments around the world.  The 

Wright brothers determined to review the materials of the experiments of the leading 

aeronautical architects and, taking the best practices and data, attempted to create a 

machine propelled by an internal combustion engine that could carry a man in the air.  

Pulling information from such pioneers as Otto Lilienthal, Samuel Langley, and Octave 

Chanute, the brothers were able to construct a glider.  They then took their experiments to 

a location that was conducive to flying, Kill Devil Hills, North Carolina.  After three 

years of experimentation, they made the first manned, controlled, powered flight on 17 

December 1903. 

The two systems of flight started in different parts of the world and at different 

levels of maturity.  The airplane was very rudimentary, carrying one person for mere 

yards, while the rigid airship carried many people over Lake Constance for almost an 

hour during its first few flights.  Over the next four decades, the airship developed into a 

vehicle able to transport many passengers across the Atlantic in the luxury reminiscent of 

an ocean liner.  The airplane, on the other hand, developed into a versatile vehicle 

capable of moving passengers across the ocean more quickly, but not quite as 

luxuriously.  However, it also fulfilled roles of national security in the military and naval 

services of almost all the great powers. 

The moment most will report as the end of the rigid airship is the dramatic 

explosion of the Hindenburg at Lakehurst Naval Station in New Jersey, United States.  
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While that was arguably the death knell of the rigid airship, the primacy of the airplane 

over the rigid airship had arisen much earlier.  For the military, the real end of the airship 

came with the end of the First World War.  No other military service ever used the airship 

again in combat after the German missions in World War I.  While the United States and 

Great Britain did investigate the utility of rigid airships in reconnaissance, transport, and 

coastal defense, by 1937 that had ended and no nation was actively using a rigid airship 

for military reasons.  Conversely, the air services of these two nations and Italy focused 

on the uses of the airplane in bombing as a primary means of shortening a war.1 

Commercially, the rigid airship may have been seen as making a come-back after 

the Versailles Treaty restrictions on Germany had curtailed the construction of airships.  

However, the performance of airplanes, including seaplanes and flying boats, made the 

operation of rigid airships inferior.  Transatlantic flights by airplanes had been 

accomplished starting in 1919.  The non-stop flight by Charles Lindbergh in 1927 helped 

prove airplanes had advanced sufficiently to undertake the long journey safely and more 

quickly.  By 1934, even the mail routes to South America, once undertaken by airships, 

were being flown by flying boats, assisted by seaplane tenders used as refueling vessels 

for airplanes such as the Dornier Wal flying boats.  At the time of the Hindenburg 

accident, only two rigid airships remained in operation.  A systematic, parallel review of 

the evolution of the two systems of powered, controlled flight will reveal the points at 

which the airplane became dominant in the military and civil aviation fields. 

                                                           
1The leaders of the respective air forces were proponents of bombing as a means of ending wars 

earlier.  Giulio Douhet in Italy and Mitchell in the United States produced literature to that end.  Douhet’s 
Command of the Air and Mitchell’s Our Air Force touted the ideals of strategic bombing.  The United 
Kingdom’s Hugh Trenchard did not publish such a book, but his policies led the Royal Air Force to a 
service that was capable of strategic bombing by the beginning of the Second World War. 
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This investigation starts in Chapter Two with a review of the literature pertinent 

to these two systems.  The amount of written material concerning aviation could fill 

entire libraries.  When reviewing the literature, there is an interesting trend that a book or 

article, in general, will deal with either one system or the other.  Very few works have 

dealt with the two systems simultaneously.  Additionally, most materials on the airship, 

especially in the case of the most prominent historian of the airship, Douglas H. 

Robinson, were written before 1980.  The important primary sources for this thesis date 

from the earliest decades of the twentieth century, but are still quite prolific.  The actual 

exploration of the development of the two systems will begin with the birth of the rigid 

airship and airplane. 

Chapter Three explores the development and evolution of each system from the 

first flight of Count von Zeppelin’s rigid airship in 1900 to the start of the First World 

War.  These two methods of flight floundered for a period until finally both gained 

support from the people and governments.  During these first fourteen years one can see 

the systems develop from an experiment to a viable operating system suitable for military 

service.  Civil aviation favored the airship.  The first airline company, using rigid 

airships, was formed shortly before war consumed the European continent and both 

systems faced the fires of war. 

The First World War was a proving ground for many new forms of warfare—

chemicals, machine guns, submarines, tanks, airships, and airplanes all saw their first 

military action during World War I.  Chapter Four examines the spectacular maturation 

of the airplane during the war.  Simultaneously, the airship continued to develop, albeit at 

a slower pace.  Some technologies were shared, such as armaments, while others were 
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better suited to one system or the other.  For example, the radios developed at the 

beginning of the war were much too heavy for the airplane to carry.  The airship, on the 

other hand, had room and the lifting capability to carry the first two-way radio system.  

Still, development of the airplane during the war outpaced the airship as a military 

system.  By the end of the war, the primary military user of the airship, Germany, had 

concluded that the airship was not the great weapon system they had thought it would 

become.  The United States and Great Britain would continue very small-scale testing of 

rigid airships in the interwar years; however, the rigid airship had seen its last combat 

missions before the end of the First World War.  What, then, would become of the airship 

and airplane once peace was restored? 

During the interwar years the two systems were developed for both military and 

civilian uses.  Chapter Five deals with the development of the rigid airship and the 

airplane in both areas from the end of World War I until 1927.  As mentioned, only the 

United States and Great Britain continued to explore military uses of the airship.  Tragic 

disasters led Great Britain to suspend its program during this time and caused the United 

States to pause briefly in its programs.  One such disaster in the airship program of the 

United States lit the fire that led to the court-martial of one of the United States Army Air 

Service’s leading figures, General William Mitchell.  Mitchell was not an opponent of the 

rigid airship.  Being as an airplane pilot, he preferred the airplane as the main aviation 

tool for the Army and the Navy.2  In this he was not alone.  The airplane was much more 

                                                           
2While Mitchell’s early views were optimistic concerning the offensive uses of the rigid airship, 

his views quickly changed during the war.  His views concerning the airship as a support vehicle remained 
into the 1920s.  For more on this, see James J. Cooke, Billy Mitchell (London: Lynne Rienner Publishers, 
2002); William Mitchell, Winged Defense: The Development and Possibilities of Modern Air Power--
Economic and Military (New York: G. P. Putnam’s Sons, 1925); and Alfred F. Hurley, Billy Mitchell: 
Crusader for Air Power (Indianapolis: Indiana University Press, 1975). 
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widely developed as a military system by all the great powers.  Germany was hobbled by 

the stipulations of the Treaty of Versailles, but did continue to develop plans and designs 

in anticipation of the end of the restraints.  Air services developed in all other major 

powers around the world.  Both army and naval aviation blossomed.  United States Navy 

pilots were the first to cross the Atlantic with an airplane.  What followed was a series of 

developments that included aerial refueling experiments and aircraft carrier development.  

Numerous pieces of legislation and treaties helped steer aviation development. By the 

time Charles Lindbergh made his historic flight from the United States to Paris, military 

aviation was becoming a viable portion of the militaries of all the great powers.  At the 

same time, the two systems were incorporating a civilian utility. 

Chapter Five includes not only military applications, it includes civilian 

applications such as airline development and scientific exploration and other government 

endeavors such as mail services.  In this arena, the rigid airship seemed to be recovering 

some prestige after the less than promising finish during the war.  Airships covered 

territories on six continents and the Arctic.  The airplane was also right on its heels 

covering much of the same areas.  A host of airline companies formed and prospered 

throughout Europe and North America during this period.  Some of these airlines are still 

familiar to many today including the German airline Lufthansa and the French airline Air 

France. 

During the final decade explored in Chapter Six, 1927 to 1937, the airplane 

continued to mature and became the dominant system of aviation throughout the world.  

By the mid-1930s, only two rigid airships remained in service.  Airplanes had developed 

into long-range modes of transportation with airline routes spanning the globe.  Military 
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aviation had developed into specialized machines of war, including bombers such as the 

American B-17 Flying Fortress and the German Messerschmitt Bf-109.  The rigid airship 

had become a novelty for the rich to travel from Europe to the United States.  As the 

clouds of conflict began to gather in the late 1930s, Germany was not allowed access to 

the helium that might have prevented the explosion of the Hindenburg.  At the same time, 

the airplane had already established itself in every aspect of aviation.   The rigid airship 

disaster was just a final farewell for the great vessel of the air. 

The conclusion presented in Chapter Seven assimilates the information from the 

preceding chapters and lays out the evidence illustrating that the rigid airship was, for all 

intents and purposes, outstripped by the airplane years before the explosion of the 

Hindenburg.  The year 1937 may have witnessed the end of the rigid airship, but its death 

was preceded by two decades of agony and obsolescence strongly favoring the airplane. 

Mountains of literature have been written in just over a century since the first 

flights of the two aviation systems.  A comprehensive review of the conversation is an 

imperative and the place where this investigation must begin. 
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CHAPTER TWO 
 

Literature Review 
 
 

Literature concerning aviation is extensive.  The short history of controlled flight 

has been well documented and examined.  The conversation concerning aviation is, in 

actuality, not a single conversation, but several that are generally focused on the various 

and often rival systems of flight—airplanes, airships, and helicopters.  One can perhaps 

picture a large ballroom where people from all over the world have gathered to discuss 

aviation—a conference, perhaps.  The room is vast and filled by groups of people talking 

about each system of flight.  And within each of those groups are still smaller groupings 

dealing with the various topics of aviation such as passenger services, aircraft 

manufacturing, infrastructures, government subsidies, and many others.  Each group and 

subgroup tells a portion of the story of aviation history.  It is a cacophony of sound.  To 

fathom the developmental relationship between rigid airships and airplanes, one must 

listen to every conversation within each of these two groups.  There are very few who 

talk of both and those that do usually have a propensity toward one system more than to 

the other.  This complex weave of discussions is examined in this chapter, with the 

smaller of the two collections of literature covering rigid airships. 

Some books and memoirs written by those who designed or flew rigid airships are 

available.  Ernst Lehmann was an airship commander during the First World War and 

went on to become the world’s leading airship captain and de facto leader of the Zeppelin 

corporation during the early 1930s.  His book, entitled Zeppelin: The Story of Lighter-

than-Air Craft, is an important first-hand resource for exploring the development of the 
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airship as a weapon of war and as a commercial air transport system.  Lehmann was the 

captain of German naval airships as well as the Graf Zeppelin and the Hindenburg.  His 

accounts of each mission and flight tell of the struggles and triumphs of the German rigid 

airships.  The details of his flights were compiled in the mid-1930s.  Lehman gives 

accounts from the perspective of an avid fan of the rigid airship, but gives a 

comprehensive presentation of the development of various methodologies and 

technologies during World War I and after. 

Another valuable source for the rigid airship researcher rests in works of the 

director of the Luftschiffbau Zeppelin, Dr. Hugo Eckener.  Dr. Eckener took charge of the 

company after Count Zeppelin had retired and the original business manager, Alfred 

Colsman, left the company.  Eckener was a prolific writer in both American and German 

periodicals and journals such as Scientific America and the Journal of Air Law.  Both 

Lehmann and Eckener, as can be expected, were proponents of the giant rigid airship as a 

means of air travel.  Even into 1936, when only one airship was operating, both saw a 

future where the airship was an important part of international travel.  The final chapter 

of Lehmann’s book, however, was completed by his friend and U. S. Naval officer, 

Commander Charles Rosendahl.  It was in Lehmann’s death in the Hindenburg disaster 

that the dream which lingered after the end of the First World War that the airship would 

return to the skies, finally died as well. 

Besides Lehmann and Eckener, there were others from the early part of the 

twentieth century that wrote on rigid airships and their utility.  Two important works 

appeared directly after the war that supported the airship.  The first originated in Great 

Britain, the country aspiring to take up the mantle of leader in airship development.  In 
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1919, George Whale published British Airships, Past, Present and Future, in which he 

presented the brief history of all forms of airships (non-rigid, semi-rigid, and rigid) that 

led to Britain’s view of the use of airships immediately following World War I.  While 

his work was focused on the British airships, Harry Vessering’s 1922 book was written as 

a true believer in rigid airships and Count von Zeppelin in particular.  Vessering 

expressed in his book Zeppelin: The Story of a Great Achievement that the airship would 

be the primary vehicle of the skies.  His view of the airship matched those of Lehmann 

and Eckener in that the airship would rise to a place of prominence in air transportation.  

Smaller works of importance to the understanding of airships in the interwar years are 

plentiful as well.  Journal articles and reports, like those written by Ollie Lewis and 

Charles Chandler, continued to discuss technical issues concerning lifting gases well into 

the mid-1920s.  Others, like Hugo Eckener’s article in the Journal of Air Law, presented 

ideas on the commercial uses of airships.  Starr Truscott’s 1926 article in The Scientific 

Monthly titled “New Rigid Airships,” informed the scientific community of the reasons 

the U.S. Navy’s Shenandoah was to be so successful.1  Other authors within the airship 

community espoused views of the superiority of other types of airships over the rigid 

airships.  Most noted of these was the Italian airship leader, Umberto Nobile.  In his 1922 

article, he gave reasons why the semi-rigid airships built in Italy were superior to rigid 

airships built in Germany or elsewhere.  All of these earlier writings arm the researcher 

with important perspectives on the airship at the time.   

                                                           
1The Shenandoah was the United States Navy’s first rigid airship.  Commissioned in 1924, it 

operated as part of the Navy inventory for eight years.  More on this important airship is covered in Chapter 
Five. 
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For more recent works dealing with airships, it is essential for the researcher to 

consult the works of Douglas Robinson—perhaps the most prominent researcher in rigid 

airship history.  Robinson wrote six books dealing with the subject of rigid airships.  His 

first work, published in 1958, was a translation of Hugo Eckener’s My Zeppelins.  His 

other works include Hindenburg and the definitive work about the German Navy’s 

Zeppelins in the First World War, The Zeppelin in Combat: A History of the German 

Naval Airship Division, 1912-1918.  The most important book Robinson produced was 

Giants in the Skies: A History of the Rigid Airship.  In this book, published in 1975, 

Robinson tells the story of every rigid airship produced in the world.  An invaluable part 

of his book is the first Appendix in which he lists every rigid airship produced, the date of 

its first flight, information concerning its design, and information about its disposition.  

As Robinson tells his readers in his preface, Giants in the Sky is the first book to address 

the history of rigid airships in such a comprehensive manner.  He has researched and 

communicated a detailed history of the rigid airship from its origins in the late 1890s in 

France and Bavaria until its demise in 1940 with the dismantling of the two Graf 

Zeppelin airships.  His focus is on the four countries that were the prominent operators of 

airships—Germany, the United Kingdom, the United States, and France.  The last is 

included mostly for the work of French pioneers in ballooning and dirigible construction.  

Not only is this the first, but possibly the only work of this nature on this subject.  Not 

only does Robinson describe the technical aspects of the developments of the rigid 

airship, but also the social, political, and economic aspects influencing the construction 

and utilization of rigid airships. Additionally, he deals with the rigid airship as a military 

machine as well as a commercial vehicle.  The other book by Robinson that is important 
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to the discussion of rigid airship history is The Zeppelin in Combat: A History of the 

German Naval Airship Division, 1912-1918.  This work is focused completely on the 

German Navy, as the title describes, but gives more detail than the information presented 

in Giants of the Sky concerning the naval rigid airship program.  Together, Robinson’s 

works are the cornerstone of rigid airship research.  These two books, along with earlier 

works, present half of the conversation from which the current thesis is drawn.  The other 

half is the extensive literature concerning the development of various aspects of the 

airplane. 

Unlike Robinson in the conversation about the development of the airship, there is 

not a single person around whom the conversation about the development of the airplane 

revolves.  Instead there are as many different focal points as there are aspects of airplane 

developmental topics.  The earliest stages of the development of heavier-than-air flight 

were well documented and journaled by those pioneers.  A work that inspired Orville and 

Wilbur Wright and others was Otto Lilienthal’s Birdflight as the Basis of Aviation: A 

Contribution Towards a System of Aviation, first published in 1891.  Before his untimely 

demise, Lilienthal documented his observations and experiments about gliding.  His 

successes and failures helped the Wright brothers create the successful gliders tested in 

1900.  The Wrights documented their trials and lessons.  Some of these can be found in 

their personal journals and others in letters to Octave Chanute and other mentors and 

guides.  These letters are made available in the collection at Wright University in Dayton, 

Ohio.  Interviews and articles by the Wrights also give their story and are essential to the 

researcher of airplane development.  The discussion concerning the utility of the airplane 

began soon after the Wrights began public flights.  R. P. Hearne investigated the airplane 
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as a vehicle of war and commerce in 1910 in his book Airships in War and Peace.  The 

inclusion of the word airship reflects the ideas of that time as it actually refers to 

airplanes and not dirigibles as the word later came to be used.  Hearne’s opinion was that 

the airplane was not yet usable for very many purposes, but there was great potential 

based on the quick development over the short seven years since the Wrights’ first flight.  

With the shift from a purely research-based machine to one of war, the literature also 

shifted. 

In the midst of World War I, the U. S. Army Air Service started a newsletter 

containing information about various happenings and important personnel notices.  These 

publications are a treasure trove of accounts of such feats as the “Round-the-Rim” flight 

of Colonel Rutherford Hartz or the first refueling and endurance flight of General Carl 

Spaatz.  Other accounts were published as books, like that of Arthur Brown’s account of 

his trans-Atlantic flight in 1919.  Immediately following the war, many commentaries on 

the airplane appeared.  Waldemar Kaempffert and Carl Dienstbach wrote The Eyes of the 

Army and Navy: How Aircraft Influenced the War and How War Influenced the Aircraft, 

and Fred Kelly published an interview with Orville Wright about the performance of the 

airplane in war.  Both were included in History of the World War, a book covering the 

First World War and published in 1917.  Jan Smuts’ report, Air Organization and the 

Direction of Aerial Operations, written for the British government, was so influential that 

it led to the creation of the world’s first independent air force, the Royal Air Force 

(RAF).  As the airplane began to mature in the interwar years, more publications were 

created with which an aviation historian must become familiar. 
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To understand military aviation, it is essential to become familiar with the 

writings of Italian General Giulio Douhet.  His 1921 book, The Command of the Air, was 

translated into English in 1942 and is still used in military professional development 

courses around the world.  Another cornerstone of military aviation is American General 

William Mitchell.  His books, Winged Defense: The Development and Possibilities of 

Modern Air Power--Economic and Military and Our Air Force: The Keystone of National 

Defense, establish the basis for air power in the United States military.  His opinions, 

along with those of William Sherman in his book Air Warfare, give the aviation historian 

the foundations of air power doctrine in the United States.  In each, there is a nod to 

lighter-than-air machines.  However, the preponderance of air power, according to 

Mitchell, rests on a strong, airplane-based military aviation program.  Other prominent 

airmen from America later echoed Mitchell.  One of these was Carl Spaatz, the first Chief 

of Staff of the United States Air Force.  In 1947, the same year as his appointment to the 

post and the creation of the new independent Air Force, Spaatz published an article in the 

journal Military Affairs titled “Evolution of Air Power: Our Urgent Need for an Air Force 

Second to None.”  

After the war, a new strain of literature began to emerge with the advent of 

commercial airlines.  An excellent source on the infrastructure of 1927 is Donald Duke’s 

book, Airports and Airways: Cost, Operation and Maintenance.  Most commercial 

aviation discussion of the time was captured in journal or news articles.  Articles such as 

Geoffrey Tebbutt’s, “Flying Boats for Empire Airways,” and an anonymous one titled 

“Airways of Empire,” appeared in The Saturday Review in 1935.  Both articles explored 

the expansion of the British airline into the reaches of the British Empire.  Articles in 
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newspapers such as the London Times and the New York Times are also valuable 

resources for information concerning private and government spending on airplanes and 

infrastructure.  Airplanes were becoming more than experiments or military tools; they 

were starting to conquer the world.  In 1927, Charles Lindbergh captured the attention of 

the world with his solo crossing of the Atlantic.  A prolific writer before his flight, 

Lindbergh wrote two books concerning the feat—We written in 1927 and The Spirit of St. 

Louis written in 1953.  Newspapers captured the exploits of explorers who used 

airplanes.  Commander Byrd’s flights over the two poles made headlines in New York.  

The presence of these articles gives testimony to the interest in aviation, and in particular 

the airplane in the interwar years.  The public was not the only group interested in the 

growth of the airplane. 

Military doctrine of the interwar years also expanded.  The volume of works in 

that genre is huge in aviation writings.  Researchers of aviation doctrine have vast 

archives to comb but beyond Douhet and Mitchell should start with I. B. Holley’s 1953 

Ideas and Weapons.  This book covers the doctrinal growth of American airpower.  This 

was followed by Thomas Greer’s article in Military Affairs titled, “Air Army Doctrinal 

Roots, 1917-1918.”  Discussions on how airpower should be used and the lessons learned 

in war, as covered by Greer and Holley, and between wars, often misplaced or forgotten, 

but well covered by Holley’s early works, lend a perspective on the importance of the 

airplane beyond those of the actual practices.   

One of the premier historians on American airpower doctrine is Phillip Meilinger.  

He has produced articles, book sections, and books concerning airpower doctrine in the 

United States and Great Britain.  Two prominent articles appeared in The Journal of 
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Military History.  “Trenchard and ‘Morale Bombing’: The Evolution of Royal Air Force 

Doctrine Before World War II” discusses the interwar doctrinal process that led from 

writings of Douhet, Trenchard, and Mitchell to the ideas of strategic bombing as a means 

of ending wars earlier by attacking the enemy’s population.  This concept could have led 

to more investigations into the uses of lighter-than-air craft, yet the prominence of the 

airplane in this article illustrates the dominance of airplanes in doctrinal thinking of the 

time.  Meilinger’s other article, “The Historiography of Airpower: Theory and Doctrine,” 

must also be consulted.  This valuable resource gives a well-researched account of the 

sources concerning airpower doctrine and evaluates the materials available in 2000.  He 

also edited The Paths of Heaven: The Evolution of Airpower Theory, a series of essays 

concerning the doctrinal changes from the First World War until its publication in 1997.  

Meilinger, like other modern airpower theorists, focuses on the airplane without much 

regard for the airship.  However, his works provide a strong voice in the conversation on 

airpower theory and how the military uses airplanes. 

While Meilinger is more focused in his theses, others provide a more general 

chronology of American airpower.  One of the more important authors is Walter Boyne.  

He has produced a number of works, but his book Beyond the Wild Blue, first published 

in 1997, is a comprehensive chronology of the development of U.S. Air Force airpower.  

Another pertinent work is the textbook for the United States Air Force’s Reserve Officer 

Training Corps curriculum on airpower history.  The Evolution of USAF Air & Space 

Power, published in 2008, is used as the primary reading source for that commissioning 

source and provides an overview of the evolution airpower thought in the United States 

Air Force.  The focus of the text is clearly airplanes with only a few side bar notes about 
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the use of Zeppelins in World War I.  The discussions concerning American airpower are 

mirrored by those of other nations. 

After the United States, the aviation doctrine discussions center on Great Britain, 

France, and Germany.  The Canadian Air Force Journal published a series of articles by 

Major William March covering the development of interwar doctrine in the United 

States, Great Britain, Japan, and Germany.  His comparison of the various doctrinal 

views is informative in the unique views of each nation concerning the use of military 

aircraft.  When considering the doctrine of the British military, researchers must consult 

the work of Professor Robin Higham, a noted historian and former editor of Military 

Affairs and Aerospace Journal.  His chapter, “Airpower in World War I, 1914-1918” in 

the book The War in the Air: 1914-1994, provides clear indications of the staggeringly 

fast development of the airplane.  Airplanes were able to be developed and produced at 

such a quick rate as to make other forms of air travel inefficient.  Scot Robertson’s 1998 

article in Airpower Journal, “The Development of Royal Air Force Strategic Bombing 

Doctrine Between the Wars: A Revolution in Military Affairs?” continues his views, 

established in his book The Development of RAF Strategic Bombing Doctrine, 1919–

1939, that the British airpower leaders in the interwar years failed to capitalize on the 

successes and innovations of the First World War and build a more robust airplane-

centric strategic bombing capability.  Air Commodore Neville Parton countered this 

argument with his article, “The Development of Early RAF Doctrine,” published in The 

Journal of Military History, by positing that the early British aviation doctrine was more 

complex than the single focus of strategic bombing.  Paul Kelly followed the 

development of a different type of airplane in his book Biplane to Monoplane: Twenty 
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Years of Technological Development in British Fighter Aircraft, 1919-1939.  He explains 

there was great progression of technologies and performance.  Peter Dye in turn uses the 

influence of French international relations on British military thinkers to explain the 

growth of British airpower doctrine in his article in Air Power Review titled, “France and 

the Development of British Military Aviation.”  For the French perspective, the article in 

the Journal of Contemporary History by Robert Young titled, “The Strategic Dream: 

French Air Doctrine in the Inter-War Period, 1919-39,” presents that the French military 

leaders had a tactical view of airpower compared to the strategic view of other nations.  

These nation-specific accounts are bolstered by the works of those with wider 

evaluations. 

A few airpower theorists have taken a more global view of the development of 

airpower doctrine during the early years of flight.  One of these was Stephen Budiansky.  

His 2004 book, Air Power: The Men, Machines and Ideas That Revolutionized War, 

From Kitty Hawk to Iraq, captured the development of military aviation from its 

inception until the late 1990s.  In the early chapters, Budiansky recounts the aviation 

evolution from the side of airplanes.  The same is true of Ron Dick’s and Dan Patterson’s 

2003 book, The Early Years.   

As researchers begin exploring the development in the interwar years of military 

thought, one cannot help but run across the plethora of works concerning the 

development of the German Air Force, the Luftwaffe.   One of the first works on the 

Luftwaffe came in the form of a book reportedly written by a German defector who 

called himself Hauptmann Hermann.  According to Edward Homze, Hermann was 

actually a pseudonym for Hermann Steiner, a prominent aircraft engineer.  The greatest 
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concern about Hermann’s work is that very little is available to validate Hermann’s 

identity as Steiner.  Homze’s reference is made in his book German Military Aviation: A 

Guide to the Literature and is only a passing mention.  No other reference is given to 

indicate how he came about this information.  If one can accept the work as one from a 

German who was close to so many high-powered aviation personalities, The Luftwaffe: 

Its Rise and Fall is an invaluable resource to the aviation historian.  The insight into the 

interwar development of the Junkers corporation and Junkers’ work as a military 

contractor, along with the descriptions of other aviation manufacturers and their tilt 

toward or against the National Socialist government in the late 1930s, provides a unique 

source for understanding the airplane manufacturing and thinking of Germany.  Besides 

the historiography of German aviation literature, Homze also produced an important 

work in Arming the Luftwaffe: The Reich Air Ministry and the German Aircraft Industry, 

1919-39.  The chronology of the development of the German air force during the interwar 

years is well presented and offers the researcher a glance into some of the workings of the 

secret build-up during the Weimar Republic. 

  Homze’s account is bolstered by John Morrow’s 1976 work, Building German 

Airpower, 1909-1914.  Morrow’s book offers a view that others did not in that it breaks 

up Germany into smaller parts and adds Austro-Hungary into the German perspective.  A 

thesis produced by Lieutenant Commander William Muscha for his Master of Arts in 

Military History at the U.S. Army Command and General Staff College in 2001 is quite 

informative and should be included in any research into German interwar doctrine.  

Similar to Scot Robertson’s question about British aviation being a revolution, Muscha 

does the same for German aviation and presents in Strategic Airpower Elements in 
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Interwar German Air Force Doctrine that aviation was the way Germany was able to 

bolster its traditional doctrine to defeat an enemy’s military.  This is in contrast with the 

doctrinal evolution in other countries that focused on strategic bombing, like the United 

States or Great Britain.  It was this focus on traditional military doctrine, according to 

John Killen, that led to the defeat of the Luftwaffe.  Killen’s The Luftwaffe: A History 

outlines how Hitler and Göring hobbled the Luftwaffe and its potential.  The 1953 work 

of Professor Richard Suchenwirth titled The Development of the German Air Force, 

1919-1939, explored this idea first.  Suchenwirth was part of an American Air Force 

history project to collect the history and study the failures of the Luftwaffe, using 

personal experiences of those German officers and enlisted men who set in motion the 

plans of the National Socialist leadership.  Finally, James Corum has provided a superb 

work on the doctrinal development based on American and German sources.  Like Killen 

and Suchenwirth, he traces the development of the Luftwaffe, but also focuses on the 

operational level of airpower—in other words, translating doctrine into an operating air 

force. 

Smaller conversations also lend themselves to the developmental picture of 

airplanes.  The technical aspects of the machines themselves are an important aspect of 

understanding the development of the airplane.  A series started in the early days of flight 

by Fred T. Jane is one of the seminal texts an aviation historian must consult.  Jane's All 

the World's Aircraft is an annual publication that contains the technical data on aviation 

around the world.  In researching the current thesis, two volumes proved essential.  The 

first is the 1913 edition of Jane’s All the World’s Aircraft.  In that edition, not only were 

airplanes presented, but so were airships, pilots, and military air forces.  A later edition 
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allowed comparisons of performance and production numbers of each aircraft type.  

During the First World War, Jane did not publish his annual edition stating that national 

security was more important.  In 1990, W. E. De B. Whittaker published a compilation of 

the information from the war years and titled it Jane's Fighting Aircraft of World War I.  

This later publication is a superb resource but lacks the annual progress in the 

development of airplanes.  Instead, many of the airplane types are presented as a 

conglomerated set.  At times only certain versions of an airplane are described leaving 

the researcher with a potential lack of data.  However, in terms of overall evolution, it 

does give the researcher needed data to draw the broader conclusion that airplanes did 

progress quite quickly.  Jane’s continues to publish annual books which continue to be a 

valuable source for aviation historians concerning airplane development.   

More specific texts covering the growth of commercial aviation and the aviation 

industry assist in the conversation.  An interesting text is one written by Igor, Sikorski, 

the father of the helicopter and the flying clippers.  In his autobiography titled The Story 

of the Winged-S, he tells of his experience in creating an airplane and a company for 

long-distance passenger service.  A well-written and well-researched article outlining the 

growth of the industry is from Peter Fearon.  His article, “The Growth of Aviation in 

Britain” in the Journal of Contemporary History, focuses on commercial aviation.  The 

prominent voice in the field of commercial airline histories is R. E. G. Davies.  His 1967 

book A History of the World's Airlines is the most comprehensive work on all the airlines 

of the world from the beginning of flight.  From his work, the researcher can explore 

individual airlines.  From Germany, Joachim Wachtel provides The History of Lufthansa.  

Other airlines provide their information on their corporate web pages.  British Airways’ 
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page Explore our past: 1930–1939 is one example.  KLM, Delta, Quantas, and others 

have similarly published histories.  Researchers also need to explore the aircraft 

manufacturing companies.  The Dornier company published a history of its aircraft in 

1983.  Although the text is focused on the aircraft manufactured, the data can provide the 

technical source for comparison to other aircraft manufacturing firms such as Boeing, one 

of several large aircraft makers in the United States in the interwar years.  Web sites 

covering the various air services are also informative.  The Royal Air Force, the United 

States Air Force, and the German Luftwaffe all have areas in their web profile covering 

the history of their service.  The United States Navy and British Royal Navy also have 

information covering the development of aviation for naval purposes, particularly the 

development of aircraft carriers. 

The final area of the discussion concerning aircraft is the smallest and covers the 

few who compare the airplane and the rigid airship.  Most of the discussion happened 

during or immediately following the First World War.  Arthur Blessing’s 1928 Airships 

Versus Airplanes related that both were still too immature to be of great use to most 

nations.  He did posit that the airship was more likely to be of use to long-distance 

transport than the airplane given the example of the German airship that traveled from 

Europe to Africa and back without stopping.  A surprising source of aircraft comparisons 

comes from the “father” of the United States Air Force, William Mitchell.  In his book 

Winged Defense: The Development and Possibilities of Modern Air Power—Economic 

and Military, Mitchell was still a proponent of both aircraft systems being used in 
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military missions.  His experience in the war and afterwards informed his views.  These 

changed based on later experiences with the rigid airship disaster of the Shenandoah.2   

When airships and airplanes were grouped into one published work, it usually 

reflected the views of a specific nation.  Such is the case of Peter Fritzsche’s A Nation of 

Fliers: German Aviation and the Popular Imagination.  Fritzsche examined the popular 

aspects of airplanes and the rigid airships on German morale and nationalism.  He found 

that the nationalistic feelings toward the Zeppelin airships caused the corporation to 

continue in the face of disaster not only from the beginning, but along the entire journey 

until the Hindenburg disaster.  He used newspapers and popular publications to support 

his views.  A similar study was conducted in 1997 by Major Brian C. Lavelle.  

Zeppelinitis, a research paper completed as part of his Air Command and Staff College 

work, analyzed “how the apocalyptic image of the airship developed, its presentation in 

entertainment literature and the press, and the effect this image had on the citizens and 

government of England.”  Lavelle references many of the authors presented above in his 

research.  Additionally, he skillfully used newspapers and other popular texts to show the 

views of the rigid airship during the first years of the war.  Finally, in 1992, Michael Paris 

published Winged Warfare: The Literature and Theory of Aerial Warfare in Britain 

1859-1917.  Like most accounts covering both airships and airplanes, Paris offers a 

chapter on the debate in Great Britain concerning the early uses of the airplane and 

airship.  He points out that many proponents of the airplane had that propensity even 

before the airplane became a viable machine against the airship.  

                                                           
2The wreck of the Shenandoah will be discussed in Chapter Five. 
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It is from this vast expanse of literature that the following thesis is compiled and 

presented.  In none of these texts, though all scholarly and credible, does the author 

directly compare the development of the airplane with that of the airship.  Further, in the 

works concerning the rigid airship and its ultimate demise, the reason for the demise is 

invariably given as the explosion of the Hindenburg.  The old biases in the airplanes vs. 

airships debate have led researchers to continue to ignore the possibility that the airplane 

supplanted the airship well before 1937.  All the materials have been well researched, but 

for other reasons.  It is with this stance and insight that the following chapters are 

presented. 
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CHAPTER THREE 
 

1900-1914: Let There Be Flight 
 
 

By 1900, humans had been flying in hot air balloons for over a century.  They had 

also begun to understand the rudimentary elements of gliding.  Controlled, powered 

flight, however, was still just out of their reach.  Pioneers in the field of airplanes had 

tried for years to imitate birds’ flight with flapping wings, but most efforts had led to 

disaster.  That was the case for perhaps the most renowned of the early flight pioneers, 

Otto Lilienthal.  He had studied the flight of various birds as he developed his gliders.1  

Lilienthal had glided for a few yards from his man-made hill outside Berlin.  Eventually, 

he decided to incorporate the flapping motion to produce more lift and thrust.  This led to 

a spectacular crash and his death a few days afterwards.  Others, like the American 

Samuel Langley, began adding engines to their aircraft.  The technology, unfortunately, 

did not yet suffice for a light engine to power an aircraft to a sufficient velocity to lift off 

and stay airborne.  It was left to two brothers from Ohio to put the scientific information 

from Lilienthal and other pioneers together with emerging technology to create a machine 

to launch humans, literally, on a journey of flight that would lead beyond their wildest 

dreams.  While winged flight was being developed successfully after 1903, the idea of a 

steerable balloon had also been explored in Europe. 

Balloons had been used for military and civilian purposes since the early 1800s.  

After the first flight over Paris in 1789 using the invention of the Montgolfier brothers, 

                                                           
1Otto Lilienthal, Birdflight as the Basis of Aviation: A Contribution Towards a System of Aviation, 

trans. A.W. Isenthal, 2nd ed. (Hummelstown, PA: Markowski International Publishers, 2001). 
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balloons served as observation platforms for the armies of the United States and 

Confederate States during the American Civil War, as escape vehicles from the 

beleaguered city of Paris in 1871, and as recreational attractions at fairs and expositions 

across Europe and the United States.  During the last decades of the nineteenth century, 

pioneers were experimenting with steerable balloons, now called dirigibles or airships.  

Eventually, these experiments would lead to three variations of the dirigible: the pressure 

airship (also known as a blimp), the semi-rigid airship, and lastly the rigid airship – the 

type most people think of when one mentions airships.  The rigid airship was the largest 

and most spectacular of these dirigibles.  It was also the one with the widest commercial 

and military use, forever associated with the name of its original German inventor, 

Ferdinand Graf von Zeppelin.  His rigid airships captured the imagination of his country 

and its leaders for over four decades while stirring fears of aerial bombardments in other 

nations.  Eventually, other nations developed rigid airship programs, but their foundations 

all stemmed from the invention of Count Zeppelin. 

Although both the airplane and the rigid airship enabled humans to fly, their 

development started at different levels of maturity.  Those working to improve the 

capabilities of the airplane soon closed this gap.  This chapter explores the first flights of 

each type of technology and how each developed through the first decade and a half until 

the First World War.  Starting with the invention of the rigid airship in 1900, followed by 

the first flights of airplanes at Kitty Hawk in 1903, the chapter explores their 

technologies, both similar and divergent.  It would seem they should have advanced at the 

same rate, with the more mature airships leading the way in utility.  However, powerful 
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advocates for the airplane helped it gain position against the airship by the beginning of 

the war. 

Graf von Zeppelin came from a military background.  He had served in the army 

of the Kingdom of Württemberg, which first brought him in contact with balloons.  As an 

envoy to the United States to the Union Army during the American Civil War, Zeppelin 

became interested in captive balloons used for artillery spotting and reconnaissance.  This 

would later give him insight into the potential threats and usage of the airship in combat.  

However, he did not start working on plans for his airships until the 1880s after retiring 

due to some tension with the Prussian leadership of the new German army.  His 

preliminary designs were quite well thought out.  He proposed a ship with a metal 

skeleton covered in cloth carrying gas bags that would lift the vessel into the air.  He 

imagined it would need to be quite large, similar in size to contemporary ocean-going 

ships.  When his first ship was completed in 1900, the first Luftschiff Zeppelin (LZ1) was 

420 feet long, and had a gas volume of 399,000 cubic feet.2  Earlier balloons used coal 

gas as a lifting gas.  Zeppelin decided to use hydrogen due to its lighter nature and its 

availability compared to other gases such as helium.3  The usable lift on this first vessel 

                                                           
2 Douglas H. Robinson, Giants in the Sky: A History of the Rigid Airship (Seattle: University of 

Washington Press, 1975), 330.  Robinson’s book includes an appendix listing all 161 rigid airships built 
around the world—including the names, sizes, performance factors, and remarks concerning the fate of 
each ship.  This appendix is invaluable for comparing and contrasting airships through time and from 
different nations. 

3While helium was known to be a safer gas for airship use, it was not practical in the early 1900s.  
As late as the 1920s, helium was only available in very few locations in quantities great enough to make it 
practical for airship use, and these locations were all in the southwestern portion of the United States.  For 
more, see Charles de Forest Chandler, Balloon and Airship Gases, Part I–Hydrogen and Helium Production 
Processes; The Compression and Storage of Gases (New York: The Ronald Press Company, 1926), 70; 
Ollie L. Lewis, Lift of Gases in Practical Balloon and Airship Operation (Lighter-Than-Air Section Report) 
[with Data on Lift and Atmospheric Conditions], McCook Field Report, Air Service Circular (Aerostation 
No. 42) (Washington D.C.: Chief of Air Service, March 1, 1924), 18; Army Air Service, Airship and 
Balloon Gas Manual, Book I (Washington D.C.: Government Printing Office, 1920), 158. 
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was 1,430 pounds, of which 770 pounds was for ballast, leaving 660 pounds for 

personnel and cargo.  The two Daimler gasoline engines produced just over 28 

horsepower.  On the maiden voyage, LZ1 carried five people, including Graf Zeppelin.  

This initial flight lasted for 18 minutes with a top speed estimated at eight miles per hour.  

While neither fast nor powerful in its first showing, the concept proved that it was 

possible to fly a rigid airship of Zeppelin’s design.4 

In his early planning, Zeppelin had included ideas on how the airship would be 

employed.  He saw the airship as bringing peoples together.  He also saw that other 

nations could use the airship in a hostile fashion, and that Germany would need to plan 

for the use of the airship in the military.  Since his experience had included observations 

in America and in France, he proposed that Germany must be able to incorporate the rigid 

airship in transporting troops and for observing enemy forces.  As a part of his letter to 

the King of Württemberg, Zeppelin stated that the airship needed to be able to operate in 

any kinds of weather and for extended periods of time—24 hours at least without the 

need for refueling or landing.5  These stipulations would later define the terms of a trial 

run for the military.  His first flight in June 1900, though not up to his standards reported 

to the king, was capable of transporting personnel for a distance over Lake Constance and 

returning them safely to the ground.  His second flight in October was much longer, 

lasting over an hour, and attained greater speed.  As he continued to perfect this new 

                                                           
4Robinson, Giants in the Sky, 330. 
 
5Luftschiffbau Zeppelin, Das Werk Zeppelins, Eine Festgabe zu seinem 75. Geburtstag. (Stuttgart: 

Kommissionverlag Julius Hoffman, 1913), 1, quoted in Douglas H. Robinson, Giants in the Sky: A History 
of the Rigid Airship (Seattle: University of Washington Press, 1975), 14. 
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flying machine and build upon the successes, another form of flight was being launched 

from the beaches of the Outer Banks of North Carolina. 

Orville and Wilbur Wright were the first people to attain powered, controlled 

flight in an airplane.  Experiments had been conducted around the world to that point, but 

no one had been successful in a sustained flight.  In December 1903, the brothers 

launched their invention from the dunes of a North Carolina beach and launched 

humankind, figuratively and literally, on a journey of flight that is still being taken daily 

by millions. They reached their momentous feat by research and experimentation.  In 

1899, Wilbur requested any information concerning experiments into flight from the 

Smithsonian Institute.6  The information he received contained copies of the papers 

written by Otto Lilienthal, who had made such great strides in gliding.  They also 

contained information from other pioneers, including Octave Chanute, who would 

become a friend and supporter of the brothers.  With this background information in 

hand, the brothers began to sift through what had worked and what had not.  They started 

building a glider for themselves, but wanted a better location than their home in Dayton, 

Ohio, for a testing ground.  After corresponding with the National Weather Service, they 

wrote to get Chanute’s opinion on this, and his suggestion was the coast of North 

Carolina.  In 1900, as Zeppelin was launching his first airship, the Wrights moved their 

glider testing to Kitty Hawk, North Carolina, a good place to test gliders because the 

ocean breezes were fairly constant.  Over the next three years, the bothers traveled 

                                                           
6Wilbur Wright to the Smithsonian Institute, 30 May 1899, Wright Brothers Collection, Wright 

State University Libraries, Dayton, OH.  http://www.libraries.wright.edu/special/wright_brothers (accessed 
October 19, 2015).  In his letter, Wilbur explained he was “not a crank” and requested “such papers as the 
Smithsonian Institution has published on this subject, and if possible a list of other works in print in the 
English language.” 
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between North Carolina and Ohio, testing various design updates and researching the 

latest information sent from their sources, including the Smithsonian and Chanute.  

Finally, in December 1903, after experimentation with wing, propeller, and engine 

designs, the Flyer was ready.  That morning, Orville took off for a 12-second flight. 

Orville and Wilbur alternated as they made three more flights, each getting successively 

longer.  The fourth and final flight of the day, made by Wilbur, was just under one minute 

and took him a distance of 852 feet.7  That Flyer was destroyed later that day by winds, 

but the design was set for the Wrights.  Further modifications were made over the coming 

years, but all centered on the original Wright Flyer design. 

In that design, flight was controlled by wings that the pilot could warp to create a 

turn.  There was also a set of elevators that the pilot used for vertical control.  The engine 

was mounted so that the propellers would push the airplane along.  The pilot was 

positioned (lying flat in the first version and sitting in later versions) so that the aircraft 

would be balanced: not too far forward to create a nose-heavy airplane, nor too far back 

to add to the weight of the engine.  The initial flights were launched from a rail placed on 

the ground in a way that the wind could be used for lift.  In later launches in Ohio and 

elsewhere, the airplane would be set on a launching rail and a weight attached to the 

plane would pull it forward, assisting in forward momentum.  The aircraft, as first 

designed, would only carry one person.  Based on the performance and the short duration 

of this first set of flights, the airplane was in a very rudimentary state and unusable for 

any practical purpose.  Over the next two years, the brothers would improve on various 

aspects of the Flyer, such as developing a more powerful engine and better control 

                                                           
7Information concerning the first flights at Kitty Hawk was gathered during a visit to the Wright 

Brothers National Memorial, Kill Devil Hill, North Carolina, in May 2012. 
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systems, but the overall design remained the same.  As soon as they returned to Ohio 

from their first flight at Kitty Hawk, the brothers applied for a patent on the flying 

machine, which was granted in 1906.8  The next step was to begin making money on the 

new invention. 

By 1905, the Wrights’ airplane was capable of flying over 25 miles in relatively 

safe, controlled flight.  They had asked the United States government for a contract to 

provide airplanes for various missions, including military observation.  The government 

asked for proof; however, the Wrights were reluctant to show their invention.  This 

created a loggerhead between the parties.  The government would not budge after losing 

much in previously unsuccessful flight ventures.9  Having no luck with the United States, 

the brothers reached out to the British and French governments.  At the end of 1905, they 

made an agreement with the French for one flying machine they would demonstrate in 

public in France.  In return, the brothers would receive $20,000.  In summer 1906, Wilbur 

flew higher and farther than he had previously done, flying “nearly eighty miles in just 

over three hours.”10  However, even by 1907, no formal contract had been signed.  The 

airplane had become a viable invention, but with what utility?  At this point, it was 

capable of carrying a person for a very short distance compared to the airship. 

                                                           
8United States Patent Office. Patent No. 821,393. Orville and Wilbur Wright Flying Machine.  

Washington D.C. Granted May 22, 1906.  http://www.libraries.wright.edu/special/wright_brothers/patents 
(accessed November 13, 2015). 

 
9The director of the Smithsonian Museum, Samuel Langley, was granted $50,000 to produce a 

usable flying machine based on the model he successfully flew.  After the Aerodrome had failed to fly in 
two separate demonstrations, the government representatives were quite reluctant to invest in a flying 
machine unless it was actually able to fly.  See Rohan Sinha and Pankhoori Sinha, eds., The Evolution of 
USAF Air & Space Power (New York: DK Publishing, 2008). 

 
10David McCullough, The Wright Brothers (New York: Simon & Schuster, 2015), 147. 
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By 1906, the airship had become not only a viable invention, but one with 

recognized potential for military as well as civilian uses.  The French had been working 

on airship designs for many years.  These were all of the pressure or semi-rigid airship 

design, not the large rigid airships.  However, the French government felt there was a 

great utility in these airships for reconnaissance and transport and was the first to put 

airships into military service as in 1906.  The German military, seeing this and 

remembering Zeppelin’s warnings concerning the French airship capabilities, established 

a commission to investigate the uses of airships.  The commission found enough evidence 

in Zeppelin’s work and that of the French to warrant funding for a military Zeppelin and 

purchased the LZ3.  This airship was more reliable and more powerful than those before 

it.  The two Daimler engines had been upgraded from the original airship and created 170 

horsepower, compared to the 28 horsepower from the original engines provided for LZ1.  

The three-blade propellers were also improvements from the original four blades.  Larger 

control surfaces made LZ3 more controllable and enabled a better dynamic lift capability.  

Dynamic lift refers to the lift that is created by the forces of the air against an airfoil in 

forward movement and is what airplanes use to take off and maintain flight.  Flights over 

Lake Constance during this year were very successful and led to an excursion over land 

for the first time.  The airship was able to carry passengers for a long period over greater 

distances and return them safely to their starting point.  It was still a far distance ahead of 

the utility of the airplane, which was able to carry only one person for a fair distance.  

The advancements of both had now caught the attention of their respective governments 

as well. 
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After years of denying any thoughts of the utility of the airplane for military use, 

the United States military was finally convinced to call for bids for a military airplane.11  

The specifications for the airplane were quite rudimentary compared to those of the 

airship as outlined by Graf von Zeppelin years earlier.  On 23 December 1907, the U. S. 

Army’s Signal Corps posted Specification No. 486 which called for proposals for a 

heavier-than-air flying machine.  This machine was to be able to “carry two persons 

having a combined weight of about 350 pounds, also sufficient fuel for a flight of 125 

miles.”12  Although there were many applications, the only viable choice was the Wright 

brothers’ Flyer, of which the Signal Corps purchased one copy for $25,000 to be 

delivered to the Army by August 1908.13  The Flyer was delivered on time and soon 

training commenced.  While the Wrights were applying for the U.S. Army’s contact, 

others on the European continent had taken flight and were making great achievements 

for airplanes.  In 1907, Henri Farman made the first official airplane flight in Europe. 

1907 was a year for great stride in the area of lighter-than-air flight as well.  By 

1907, the British Army had developed their own airship in response to the German and 

French capabilities.  Dirigible No 1, christened as the Nulli Secundus, was Britain's first 

powered airship and flew from Farnborough to London in 3 hours 25 minutes.  

Unfortunately, the winds were against the airship on the return trip, so the airship, being a 

                                                           
11Political pressures stemming from international concerns and from such personalities as Franklin 

Roosevelt finally convinced the Army leaders to call for bids on creating the first military airplane. 

12Signal Corps, United States Army, “Signal Corps Specification No. 486,” December 23, 1907, 
http://www.wright-brothers.org/History_Wing/Wright_Story/Showing_the_World/Back_in_Air/ 
Signal_Corps_Spec.htm (accessed November 28, 2015). 

 
13Signal Corps, United States Army, “U.S. Signal Corps Agreement and Specifications for a 

Heavier-Than-Air Flying Machine,” February 28, 1908, http://www.libraries.wright.edu/special/ 
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pressure one, was deflated and taken back to Farnborough by train.14  It was a measured 

success, but the military felt the capabilities were not yet where they could be to justify 

the expenditure.  Another tragedy was to play out in Germany as well, but the results 

were what many call miraculous. 

Having built a new, larger airship, Zeppelin felt he could press the limits again 

and tested the new craft with an endurance run over Switzerland.  LZ4 performed 

perfectly, flying for 12 hours on a route of 240 miles and an altitude of 2600 feet while 

carrying 16 passengers.15  This inspired the Count to attempt to meet the specification for 

the German military of a 24-hour flight on 4 August 1908 in LZ4.  The flight would take 

the airship from Lake Constance to Mainz and back.16  Thousands came out to see the 

airship pass over their cities on its journey.  All was going fairly well until the next day 

when engine troubles forced Graf von Zeppelin to land for needed repairs near a small 

village of Echterdingen south of Stuttgart.  During the evening a thunderstorm with 

strong winds arose which caused the airship to break away from its moorings, crash into 

nearby woods, and burn.  It seemed the end for Ferdinand von Zeppelin as his whole 

fortune had been sunk into this last airship.17  However, a phenomenon had caught the 

people of Germany.  As they saw or heard of the great airship traveling, they also 

developed Zeppelin fever—a strong nationalistic pride in this great accomplishment and 

                                                           
14George Whale, British Airships, Past, Present and Future (London: John Lane, The Bodley 

Head, 1919), 71–72. 
 
15Robinson, Giants in the Sky, 36. 
 
16“Aerial Navigation: Resumed Trials of Count Zeppelin’s Airship,” The Times (London, England, 

August 5, 1908), 5. 
 
17“Explosion Destroys Zeppelin’s Airship,” New York Times (New York, N.Y., United States, 

August 6, 1908), 1. 
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its meaning for the new German state.  Although the military decided not to fund any 

further development at this point, the people rallied around their hero, Graf von Zeppelin, 

and raised enough funds to enable him to establish a trust for future airship development.  

Peter Fritzsche relates that “within twenty-four hours enough money had accumulated to 

replace the LZ4.”18  From the funding and trust, von Zeppelin was able to establish a 

company that encompassed all the needs for airship building and flight—sheds, hydrogen 

plants, Duralumin foundries, and much more.  Phoenix-like, the Zeppelin Corporation 

arose from the ashes of the fires of Echterdingen.  This is not to say the airship was a sure 

thing for the German government.  Although the Germany government gave Zeppelin the 

amount equal to $125,000 for further experimentation, there were still opponents to all 

things air in the War and Naval departments.19  Admiral Tirpitz, for one, was a strong 

opponent. 

During 1908, the Kaiser’s brother Heinrich and fellow Admiral Robert Mischke 

tried to convince Admiral Tirpitz to fund airships among other novel ventures such as the 

submarine.  Tirpitz was a proponent of building a fleet that would rival or preferably 

surpass the Royal Navy, especially in the area of large fleet ships and torpedo boats.  

Spending the meager funds allotted to the navy on frivolities was not an option.  In his 

memoirs, Tirpitz later related that he, not expecting much from the airship, wanted to be 

sure of the military value of such a new invention.  “As a naval officer who had got to 

know the force of the wind and the malice of squalls on sailing ship, I never promised 

                                                           
18Peter Fritzsche, A Nation of Fliers: German Aviation and the Popular Imagination (Cambridge, 

MA: Harvard University Press, 1992), 15. 
 
19 “$125,000 For Zeppelin: This Sum from Imperial Coffers Was on Way at Time of Accident.,” 
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myself much from the airships . . .”20  The army was only slightly less opposed to the 

airship.  On 7 November, Graf von Zeppelin made a bold move; he flew over the 

vacation residence of the Kaiser using the LZ3.  The Kaiser saw the airship pass from his 

courtyard.  Two weeks later, Zeppelin was notified of funding from the German 

government for an improved LZ3 which was to become the Army’s ZI.21  At this point, 

the Zeppelin airships had proven their ability to maintain flights for extended periods 

with passengers aboard and without fatalities.  The United States and France had by that 

time purchase Wright Flyers based on demonstrations given by the brothers.  So far, these 

experiments had been dangerous, but flying these heavier-than-air machines turned fatal 

for an officer of the United States Army on 17 September 1908. 

Orville Wright was flying at Fort Meyer, Virginia, during the summer and fall of 

1908 as was outlined in the contract with the Signal Corps earlier that year.  Orville had 

also given rides to a number of passengers—including his own sister.  On 17 September, 

Orville was scheduled to take aloft an Army officer, Lieutenant Selfridge—an Army pilot 

who had flown other airplanes.  Selfridge was a member of the Aerial Experiment 

Association, an organization formed by Alexander Graham Bell of telephone fame to 

develop heavier-than-air planes.  Along with other aviation pioneers such as Glenn 

Curtiss, Selfridge built and flew at least three versions of aircraft as part of this 

association.22  Selfridge was to evaluate the new Army airplane.  During flight, however, 

one of the propellers broke and cut control and support wires causing the airplane to pitch 

                                                           
20Alfred von Tirpitz, My Memoirs, Vols. I & II (London: Not So Noble Books, 2013), Kindle e-

book. 
 
21Robinson, Giants in the Sky, 43. 
 
22Encyclopedia Britannica Online, s.v. Aerial Experiment Association, 
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down immediately.  Orville was severely injured with a broken leg, hip, and four ribs.  

Selfridge died later from the head injury he incurred from the crash, becoming the first 

airplane fatality.23  Orville’s brother, in the meantime, was in France performing 

demonstration flights for the French and other governments without incident, but with 

local competition starting to bloom and the European air starting to fill with fliers. 

In the United Kingdom, the British government had noted the possibilities of 

flight after viewing the performances of the Wright Flyer.  The British Army decided to 

back the development of an airplane designed by the American Samuel Cody.  Cody had 

been working in the United Kingdom at the Balloon Factory for a number of years and 

become interested in airplanes as well.  His powered airplane, designated British Army 

Aeroplane No. 1, flew successfully in October 1908.  During its trial flights, the airplane 

attained an altitude of 1,390 feet.24  With the achievements of Cody, Curtiss and the 

AEA, the Frenchman Henri Farman, and the Wrights, airplane construction and flight 

was starting to explode.  Soon many more would join the race to fly higher and faster, 

and 1909 would see many of these firsts take shape. 

Only six years after the first flight at Kitty Hawk, airplane technology had 

advanced to a state that allowed for competitions, air shows, and exhibitions.  One such 

event was the Air Race held in Le Mans, France.  During the 1909 competition, the 

Wrights faced off against Glenn Curtiss, Henri Farman, Louis Blériot, and many other.  

While the Wright brothers still held a technological lead over the newcomers, that lead 

                                                           
23Bernard C. Nalty, ed., Winged Shield, Winged Sword: A History of the United States Air Force, 

vol. I (Washington D.C.: Air Force History & Museums Program, 1997), 13. 
 
24Royal Air Force, “Chapter 1 - The Early Years of Military Flight,” Short History of the Royal 

Air Force, 1, http://www.raf.mod.uk/history/shorthistoryoftheroyalairforce.cfm, (accessed December 3, 
2012). 



 

39 

was rapidly shrinking.  Glenn Curtiss, the only other American in the race, walked away 

with the prize for speed.  Later in the year, the Wrights and Curtiss would meet again in 

New York, where a flying exhibition was to take place.  This was the first time the 

Wrights made a public flight in the United States.  Until then, the flights had been either 

in Europe or for government trials.   His appearance with a similar machine using 

ailerons instead of wing-warping for roll stability caused quite a stir in the brothers and 

ignited a feud that would lead the Wrights into a quagmire of legal suits and sap their 

energy and time so much that they would eventually be attributed to Wilbur’s death and 

lead the company to become a part of the Curtiss company. 

The airplane also gained greater endurance during 1909.  The Europeans, the 

French in particular, began to search for ways to make the airplane useful for more than 

just a spectator sport, or one for the rich.  In the summer, Hubert Latham and Louis 

Blériot were racing to become the first to cross the English Channel in an airplane.  Early 

on the morning of 25 July, Blériot made his flight from Les Baraques, France, to Dover, 

England, in 37 minutes using just a 25-horsepower engine.25  Other entrepreneurs were 

hot on the trail of airplane design as well.  The number of manufacturers in Britain alone 

was exploding and included such well-known names as de Havilland, Hadley Page, 

Alliott Roe, and the Short brothers.  France had its own growth as well with Gabriel 

Voisin, Henri Farman, and Blériot leading the way.  Elsewhere, people like the 

Dutchman Anthony Fokker were beginning to experiment with new designs.  Fokker’s 

was very forward-thinking in that it did not follow the biplane design.  Instead, Fokker 

designed a monoplane (single winged airplane) with a forward-facing engine that pulled 
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the airplane instead of pushing as the Wrights did.  Igo Etrich’s Taube, also a monoplane, 

was being designed in Austria-Hungary.  Even in Germany, the seat of airship mania at 

that time, scientists and airmen were exploring the possibilities for the airplanes.  

Zeppelin was interested in a version of airplane that could float and would soon employ 

Claude Dornier to create flying boats, a task in which Dornier was to excel.  As prolific 

as airplanes were becoming, the British government was still of the ilk that airships were 

the way ahead.  The 1909 Committee on Aerial Navigation reported that the airship, not 

the airplane, was the type for which the government should allocate funds.26  Although 

there was great progress in airplanes, the committee was most likely favoring the airship 

for its more mature utility. 

The airship had been flying for nine years when the first Channel crossing had 

occurred.  In those years, the airship had traveled for greater distances and for longer 

periods of time.  The longest flight in an airplane for just over three hours was made by 

Farman in 1909.  The Zeppelins, on the other hand, had flown for over 54 hours.  

Additionally, while the airplane could carry one or two people, the airship carried 15 to 

20 people along with usable cargo.  This capability, and the slow funding from the 

government of Germany, led the Luftschiffbau Zeppelin’s business manager, Alfred 

Colsman, to build a cooperative with the Hamburg-Amerika Lines, a passenger ship 

company, to form the Deutsche Luftschiffahrts-Aktiengesellschaft, better known as 

DELAG.  The DELAG was the first air passenger service in the world and began flying 

in 1910.  In the meantime, technological advances were aiding the performance, 

reliability, and utility of the airship.  The new wireless radio was first tried in one of 
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Zeppelin’s airships.  More powerful engines were being created by the Daimler 

Corporation.  Additionally, Luftschiffbau Zeppelin had its own engineers working on 

various materials such as the alloy Duralumin that was stronger and lighter than 

aluminum used at the time for the ribs of the airships.  Competition is also believed to 

breed advancement.  If this is true, the airship would begin to see great advancements 

soon as Zeppelin was to get his first true competitor in airship design and construction 

during 1909. 

Rich German businessmen Dr. Karl Lanz and August Röchling decided to fund 

the ideas of a naval architect and engineer named Johann Schütte.  In April 1909, Lanz 

and Röchling gave 350,000 marks toward the establishment of the Luftschiffbau Schütte-

Lanz and construction of airships.27  This airship was to differ only a little from that of 

the Zeppelin designs.  Perhaps the greatest differences were in the construction and shape 

of the skeleton of the ships.  While Zeppelin airships were made of metal ribs, the 

Schütte-Lanz airships were constructed of laminated wood beams.  This was to cause 

great concern and rejection from the German Navy in later years, but the airships were 

usable.  The tendency for the wood to splinter and break was of the greatest structural 

concern.  Still, Schütte included a much more streamlined profile.  Like later Zeppelin 

designs, the Schütte-Lanz airships were more cigar-shaped.  This helped with 

aerodynamics, thus increasing speed.  The first airship, SL-1, was powered by two 

Daimler gasoline-powered engines producing 480 horsepower and flew in 1910.  

Compared to contemporary Zeppelin airships whose Daimler and Maybach engines 

produced only 360 horsepower enabling speeds of up to 37 miles per hour, the SL-1 was 
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able to produce speeds to 44 miles per hour.  Greater speed and power were not able to 

prevent the miscalculations stemming from inexperience that led to the disastrous ending 

of the first Schütte-Lanz airship.  The lead in airship design, while not perfected yet, still 

belonged to the Zeppelin airships.28 

After ten years of airship flight and seven years of airplane flight, the airship 

remained the more useful of the two.  The airship could fly farther carrying more 

passengers and cargo than any airplane.  In 1910, R. P. Hearne included in his book, 

Airships in Peace and War, a chapter titled, “Feasibility of Airships.”  His opening 

sentence reflects the prominence of the airship over the airplane at the time of his writing.  

“At this time of day it might seem to the intelligent man that a chapter in proof of the 

applicability of the airship to warfare need not be written.”29  The chapter is a good 

comparison of the various records and accomplishments of airships and airplanes.  Of 

particular interest is the comparison he presents and is recreated below as Table 1: 

 
Table 1. Performance of Airplanes and Airships - 191030 

 
Type of 
Vehicle 

Distance 
(miles) 

Duration 
(hours) 

Speed (miles 
per hour) 

Height Attained 
(feet) 

Dirigible Balloon 840 57 30 5200 
Aeroplane 112 3 47 1500 

 
 

While it is clear that airplanes were much faster than airships by 1910, airships had the 

clear advantage in distance, duration, and altitudes.  These advantages for the airship 
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29R. P. Hearne, Airships in War and Peace (London: John Lane, The Bodley Head, 1910), 71. 
 
30Ibid., 75. 
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were exactly what Colsman was counting on when he advanced his idea of a passenger 

service.   

On 28 June 1910, the airship Deutschland took flight for the airline as directed 

flight entered its second decade.31  It was a short-lived venture for this airship as it 

crashed that evening near Düsseldorf.32  Immediately Zeppelin launched the Schwaben to 

replace the wrecked Deutschland.  The Schwaben was the first airship to use engines 

specifically designed for airships.  Over the next four years, Schwaben made 1,588 flights 

carrying 10,197 passengers without a single fatality.  These flights were generally local 

flights for tours and excursions chartered to various cities across Germany; there was not 

a regular flying schedule as one might see in present-day airlines.  Excursions on an 

airship were also a rich person’s venture.  “A June 1912 trip from Hamburg to Frankfurt, 

about 240 miles, was advertised for 500 German marks, about a month-and-a-half's 

wages.”33  Viktoria Luise, Hansa, and Sachsen also joined the DELAG fleet over the next 

three years.    Production increased for the Luftschiffbau Zeppelin during those years as 

well.  From 1911 to August 1914, the company produced 18 rigid airships.  Four were for 

DELAG, the remainder for the German military.34 
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The German military planners had struggled with the uses of the airship and 

airplane since purchasing them in 1908.  After three years of study, the army led the way, 

as could be seen by the volume of active airships by 1914, in establishing roles for flying 

machines.  Colonel General von Moltke, nephew of the famous general that led Germany 

to victory in the wars of unification, followed the recommendations of his General Staff 

and insisted that rigid airships, not pressure or semi-rigid airships, be used for long-range 

operations.  Thus Zeppelins and a few Schütte-Lanz airships would complete missions of 

long-range reconnaissance and bombing.35  Therefore the faster, but shorter-ranged 

airplane would be relegated to reconnaissance closer to the airfields.  Airplanes had not 

yet been able to drop bombs successfully, and neither airplanes nor airships were armed 

with guns. 

The navy under the leadership of Admiral Tirpitz was more reluctant still.  In 

1912, Tirpitz was finally persuaded by the Kaiser and public opinion to purchase 

Zeppelin L1.  The next year, the first navy airship was used in maneuvers with the High 

Seas Fleet.  The performance of the airship in keeping the fleet informed about enemy 

movements proved the worth of airships in the fleet.  Unfortunately, the navy also learned 

how vulnerable the airship was to weather.  On 9 September 1913, the airship was lost 

when rain and strong winds drove it into the sea.  Fourteen of the crew drowned in that 

accident.36  Perhaps this incident was the impetus for Tirpitz’s comment concerning the 

winds and the lack of confidence in airships in his memoirs.37  The Navy’s second airship 
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did not fare much better.  Because of design changes thrust upon the Zeppelin company 

by the Admiralty, the new airship was an accident waiting to happen.  In the new model, 

the Admiralty’s designer wanted to increase the gas capacity without increasing the 

height of the airship.  To accomplish this, the design called for the engine gondolas to be 

moved closer to the gas envelope.  During the airship’s altitude trials, the hydrogen and 

air mixed with a spark from the forward engines causing it to explode in the air.  It was 

this incident and the reminder by Zeppelin’s business manager that the Count had 

congratulated the naval designer on his innovation that caused Count Zeppelin to turn 

away from airships and focus more on the construction of giant airplanes.38 

By the summer of 1914, rigid airships were travelling throughout Germany 

carrying passengers as part of the works of the DELAG.  The German military was 

finding the utility of a long-range aircraft that would allow reconnaissance and bombing.  

Additionally, the airplane was beginning to spring up in Germany as part of the military 

short-range aerial planning.  In civil use, the airplane was not yet as popular in Germany.  

Elsewhere in Europe and in the United States, the airplane was dominant.  The airplane 

had captured a place in travel and in military circles.  The controversial American, Glenn 

Curtiss, had gained ground in the United States and was the one to watch in airplane and 

floatplane construction.39  The aircraft industries of France and Great Britain were 

exploding with many manufacturers presenting new shapes and innovations.  Within only 
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ten years of the first flight in Kitty Hawk, North Carolina, the aircraft industry had grown 

to include 36 manufacturers as seen in Table 2 on the next page.  It is quite clear that 

manned, powered flight had evolved quite far, but the rigid airship was still holding a 

performance lead over the airplane. 

As airplane and airship manufacturing and use continued to grow, so, too did the 

infrastructural needs of each.  Flying an airship required a complex system of support.  

As an airship flew, it vented gas (hydrogen to this point).  Once the airship returned to the 

ground, it would need to replenish this gas before taking flight again.  Therefore, each 

airship station needed a system of hydrogen-manufacturing and storage.  Additionally, 

the airship was very susceptible to weather, especially winds.  While on the ground, 

airships needed a shed or a secure mooring point to ensure they did not get caught in a 

gust and fly away, as some did, or be crashed to the ground and destroyed, as happened to 

LZ4.  Taking an airship out of the sheds in the early days was only done in favorable 

weather.  Only later were sheds created that rotated, allowing the airship to be extracted 

or inserted into a shed under favorable wind conditions.  With sheds, hydrogen plants, 

fuel and oil storage and distribution systems, and other maintenance services required at 

each airship station, the costs of the airship infrastructure were substantial.  Only a few 

stations were built before 1914. 

Airplane support systems before 1914 were not as vast.  Some requirements were 

similar to the airship.  The airplane still required technical support for maintenance and a 

fuel and oil supply.  The airplane did need room to take off and land, so sufficient room 

was needed for runways of a sort.  In the early stages of airplane flight, a fairly flat field 

was sufficient.  Hangars and sheds were needed for maintenance, but nothing of the size  
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Table 2. Aircraft Manufacturers prior to World War I40 
 

Manufacturer Nationality Year 
Established 

Etrich Austria-Hungary 1911 
Lohner-Daimler Austria-Hungary 1911 
Aéroplanes Morane-Saulnier France 1911 
Bleriot France 1909 
Clement-Bayard France 1908 
Deperdussin France 1910 
Farman France 1908 
Sommer France 1909 
Hanriot France 1914 
Nieuport France 1909 
Société des Ateliers D'aviation Louis Bréguet France 1911 
Société des Avions Caudron France 1909 
Société Pour L'aviation et ses Dérivés (SPAD) France 1911 
Voisin France 1906 
Allgemeine Elektricitäts-Gesellschaft AG (AEG) Germany 1912 
Apparatebau GmbH Oschersleben Flugzeugwerke Germany 1911 
Albatros Flugzeugwerke Germany 1909 
Automobil und Aviatik AG Germany 1909 
Deutsche Flugzeugwerke (DFW ) Germany 1910 
Fokker Germany 1912 
Halberstadt Aircraft GmbH Germany 1912 
Kondor Germany 1912 
Zeppelin Germany 1908 
Caproni Italy 1908 
The Russo-Baltic Wagon Factory (Sikorsky) Russia 1913 
Aircraft Manufacturing Co., Ltd (AIRCO) United Kingdom 1912 
A. V. Roe & Co. (AVRO) United Kingdom 1906 
British & Colonial Aeroplane Company, Ltd 

(Bristol) United Kingdom 1910 

Handley-Page Limited United Kingdom 1908 
Martinsyde & Handasyde United Kingdom 1908 
Royal Aircraft Company United Kingdom 1911 
Short Brothers United Kingdom 1910 
Sopwith United Kingdom 1912 
Vickers Ltd United Kingdom 1911 
Curtiss Aeroplane Company United States 1910 
Wright Company United States 1909 

                                                           
40Fred T. Jane, Jane’s All the World’s Aircraft, 1913 ed. Reprint (New York: ARCO Publishing 

Company, 1969).  The manufacturers listed include those who produced aircraft beyond single prototypes, 
experimental models, or single-purpose machines.  Many manufacturers listed in the 1913 edition of Jane’s 
All the World’s Aircraft were those who created a very small number or only one aircraft. 
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and cost needed for an airship.  Flying boats or seaplanes were even less demanding.  

These required hangars and some of the other systems of airplanes, but only a body of  

water on which to land instead of a large, flat field.  Once close to the shore, the flying 

boats would need either a dock or a ramp and perhaps an extraction winch to hoist it onto 

shore.  In terms of infrastructure costs needed per single flying machine, the airplane was 

the more cost-efficient.   

Considerations of infrastructure were to take on a more military dimension as 

many of the civil endeavors came to a halt in August 1914.  On 28 June 1914, Archduke 

Franz Ferdinand of Austria was assassinated in Sarajevo.  His death ignited a flame that 

had been smoldering throughout Europe.  At the beginning of August 1914, Germany and 

Austria-Hungary on the one side, and the United Kingdom, France, and the Russian 

Empire on the other, were at war with each other.  The Ottoman Empire followed later 

that year, and Italy in early 1915.  It would be another three years for the United States to 

join the fray.  With this new conflagration, war was about to take to the air. 
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CHAPTER FOUR 
 

1914-1918: War Takes Flight 
 

 
The use of airplanes and airships in military operations was still a new concept as 

war was erupting across Europe in 1914.  Many nations’ militaries had purchased 

airplanes or airships by 1908, but most were not completely sure how to use these new 

technologies in warfare beyond the missions that tethered balloons had performed for 

almost a century, reconnaissance and artillery spotting.  The First World War, like most 

wars, fostered leaps in technology and doctrine, especially for flying machines.  Although 

the airplane and the airship were still in their infancy, the war would quickly mold new 

strategies and necessitate new machinery.  Also during the war, the army and naval 

leaders of Germany were to gain a clear understanding of the performance of each system 

and determine by the end of the war that airships were no longer feasible military 

weapons.  Though the rigid airships would be examined by other Great Power militaries 

after the First World War, none would ever again use the great airships in military 

missions.  Instead, the airplane made significant gains in performance to become the 

primary air weapon. 

The airship had not, by the beginning of the war, been tested in battle situations 

other than in a naval exercise during 1913 that ended in the loss of the airship in bad 

weather.  Still, the primary mission was to be the eyes of the fleet, freeing cruisers and 

destroyers for other duties.  That mission should have been fairly effective in theory.  The 

airship could stay with the fleet and see farther than surface vessels.  No armament was 

proposed for self-protection, nor was there a thought of the airship being shot at by the 
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enemy since it was thought to have a higher ceiling, or maximum flying altitude, than any 

surface ship artillery could reach.  Although there were some experiments with ship-

borne airplanes, these were still very slow and low-flying in contrast to the performance 

of contemporary Zeppelin or Schütte-Lanz airships.  A second mission was being 

contemplated as well, but had not been explored beyond the academic exercises—

strategic bombing.  Until the beginning of the war, no exercises had been conducted 

concerning the ability of an airship to drop munitions on a specific target on the ground.  

It was possible, but no one had anticipated the difficulties that would be faced in the 

coming war.  Finally, the airship could fly great distances with passengers and cargo.  

The flights of DELAG had proven that the airship was a safe mode of transportation.1  

However, little thought was given to the airship as a troop transport.  Only once during 

the war was the airship used to transport supplies.  That flight, to be explored at length 

momentarily, illustrated the endurance as well as the capacity of the airship in such a 

role. 

The airplane, on the other hand, had not only been used in numerous exercises 

and experiments, but also in actual military operations.  Several militaries around the 

world purchased airplanes to investigate their use as reconnaissance machines, air-to-

ground attack weapons, and potentially as air-to-air fighters.  Leading in these efforts, 

somewhat surprisingly, was the United States, given the lack of support throughout the 

years leading to the United States’ entry into World War I.  As late as 1910, the U. S. 

Army Signal Corp was purchasing and using the Wright Flyers.  These airplanes had not 

                                                           
1The airline carried passengers using five airships (Deutschland II, Schwaben, Viktoria Luise, 

Hansa, and Sachsen) from April 1911 until August 1914.  During that time, the only incident was a fire that 
destroyed the Schwaben while on the ground.  No passengers were on the airship at the time.  For more on 
the operations of DELAG, see Robinson, Giants in the Sky, 54–62. 
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changed drastically from the initial designs bought in 1908.  They still had no real 

fuselage around the pilots, who still flew as they had in the first flights—sitting atop of 

the wings in front of the motor.  This was quite primitive when compared to the 

technologically advanced French airplanes such as the Blériot or Farman.  Although still 

not quite the airplane seen in combat just a few years later, these models had enclosed 

bodies with tractor power plants (an engine and propeller mounted in the nose of the 

airplane that dragged it through the air) instead of the rear-mounted pusher design the 

Wrights continued to use. 

Still, the Americans used these primitive airplanes to experiment with new 

technology that would eventually mold the airplane into a more robust weapon for the 

army and navy.  In 1910, 2d Lt Jacob Fickel fired a standard Army M-1 rifle at a ground 

target from a Curtiss airplane during demonstrations conducted by the airplane 

manufacturer.2  During the same year, Canadians and members of Alexander Graham 

Bell’s Aerial Experiment Association, John Alexander Douglas McCurdy and Frederick 

W. "Casey" Baldwin, were the first to use a radio to communicate with the ground from 

an airplane.3  Until that point, airplanes could receive messages, but could not transmit 

from the air.  The American military also conducted aerial bombing experiments, 

including an exercise that foreshadowed William Mitchell’s exhibitions in the 1920s.  In 

1911, Riley Scott created the first bombsight.4  And in June 1912, Isaac Lewis’s air-

                                                           
2Bernard C. Nalty, ed., Winged Shield, Winged Sword: A History of the United States Air Force, 

vol. I (Washington D.C.: Air Force History & Museums Program, 1997), 18. 
 
3The American Institute of Aeronautics and Astronautics, “1910s : The American Institute of 

Aeronautics and Astronautics,” The History of Flight from Around the World, 
https://www.aiaa.org/SecondaryTwoColumn.aspx?id=5725, (accessed January 26, 2016). 
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cooled machine gun was fired from an airplane.5  Of particular interest were the rifle and 

bombing exercises conducted by Glenn Curtiss.  The army had not purchased any of his 

airplanes yet, but maintained the contract with the Wrights.  The Army Signal Corp had 

Wright Flyers well into 1913.  Not until 1914 did the Army purchase Curtiss airplanes, 

and then only due to the number of accidents that caused an Army board of inquiry to 

ground all pusher aircraft (those with rear-facing propellers).  From then on, the army 

purchased tractor (forward-facing engine and propellers) airplanes.  The U. S. Navy had 

been watching all this transpire.  Like the German Navy’s Admiral Alfred von Tirpitz, 

the U. S. Navy leadership did not want to spend frivolously on an untested “toy” such as 

the airplane.  In May 1911, the Navy finally did order three airplanes.  One was a Curtiss 

amphibious airplane that could land on land or water.6 

As the United States military was working through the growing pains of aviation 

technologies for war, Italy actually took the airplane into combat. From September 1911 

to October 1912, Italy waged war against Ottoman troops over control of Libya.  Initially, 

the Italian Army meant to use its airplanes for reconnaissance—similar to all other 

nations’ militaries.  In October 1911, Captain Carlo Piazza of the Italian Royal Army Air 

Services was the first pilot of an aerial reconnaissance mission.7  On the ground, a 

military stalemate soon ensued.  To break it, the Italian Army decided to send small 

explosive shells to its aviation unit.  In November, Lieutenant Giulio Gavotti tossed one 

                                                           
5Charles J. Gross, American Military Aviation: The Indispensable Arm (College Station: Texas 

A&M University Press, 2002), 23. 
 
6Ibid., 21. 
 
7Rebecca Maksel, “The World’s First Warplane,” Air & Space Magazine, October 21, 2011, 

http://www.airspacemag.com/daily-planet/the-worlds-first-warplane-115175678, (accessed January 18, 
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of the explosives from his airplane, thus becoming the first pilot to drop a bomb from an 

airplane.  In a letter to his father, made available in an article by the BBC, Gavotti tells 

that the endeavor was a haphazard affair.8  The grenades were taken aloft, and while 

flying with one hand, the pilot removed the delicate cargo from a box, pulled the 

retaining pin with his other hand or with his teeth, then threw the grenade on the forces 

below.  Aiming was all but nonexistent.  The effect was more psychological than 

physical.  The Italians continued to use aerial hand grenades throughout the conflict with 

little improvement in effect.  The practice had a profound influence on the commander of 

Italy’s air service, General Giulio Douhet.  Douhet became such a strong proponent of 

bombing that in 1920 he wrote the seminal book about airpower, Command of the Air, 

which would shape the strategy of the American Army Air Corps and such leaders as 

William Mitchell and Henry “Hap” Arnold, as well as the principal British air proponent, 

General Hugh Trenchard. 

Turkey capitulated after a year of fighting on the African continent, but the fires 

continued to smolder in Europe over the next two years.  The death of Archduke 

Ferdinand lit the fires of war again.  In this war, combatant nations used airplanes and 

airships in a variety of roles.  By the end of the conflict the roles of modern airpower 

were fairly well defined.  But early in the war, despite the various uses of airplanes 

demonstrated in Libya, airships and airplanes were relegated to the role of 

reconnaissance. 

In August 1914, there were many combatant nations with military aircraft and 

airships.  While most may have been merely a cadre of officers and enlisted members 
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with a single airplane or slightly more, some, like the French and British, had quite an 

extensive military organization.  France was leading the way in military aviation.  The 

French military was the first to have an airship, of the semi-rigid variety, in its inventory 

and was also quite interested in the uses of the airplane having Blériot and Farman 

machines at their disposal.  The British also had airplanes in their air services.  The 

Italians, with experience from the Libyan campaign, had developed some airplanes for 

reconnaissance and attack roles.  The Russians had been investigating flight, and had a 

good number of airplanes, including the Ilya Murometz, the world’s second four-engine 

giant airplane.9  On the side of the Central Powers, the German and Austro-Hungarian 

forces had a small inventory of military airplanes and an even smaller inventory of rigid 

airships.  Until the start of the war, the Zeppelin company had been a private endeavor; 

with the beginning of the war, Luftschiffbau Zeppelin became nationalized.10  At the 

beginning of the First World War, the German Army commandeered the DELAG 

airships for combat training.  Before the war, the Navy had embarked on a five-year plan 

for procuring Zeppelin’s rigid airships.  In this plan, the Navy would purchase ten 

Zeppelin airships to form two squadrons.  It also envisioned airship hangars at Nordholz 

for these new craft—four revolving and two stationary ones. 11  The remaining hangars 

                                                           
9Heiner Emde, Conquerors of the Air: The Evolution of Aircraft 1903-1945 (New York: Bonanza 

Books, 1968), 125.  The first four-engine plane was also a Russian airplane called the Russkiy Vitiaz 
designed by Igor Sikorski of helicopter fame. 

 
10Robinson, Giants in the Sky, 89. 
 
11The airship station at Nordholz was located north of Bremman, German, on the coast closest to 

the British islands.  Its location allowed airships to raid England without crossing the neutral Netherlands.  
According to the web page Fly-Navy, “The importance of Nordholz is highlighted by the fact, that of all 76 
airships ever flown by the imperial navy, 42 have at any time operated out of Nordholz.”  For more 
information see “Nordholz,” http://www.fly-navy.de/bases/nordholz2.htm (accessed February 23, 2016). 
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would be subsidized, but privately constructed.12  With the declaration of war, the Navy 

had only one airship; none of the hangars at Nordholz were complete. 

 
Table 3. Countries with Military Air Forces 

 
Country Army Navy Airship Types 
Australia Yes No  
Austro-Hungary Yes Yes semi-rigid 
Belgium Yes No  
China Yes No  
Denmark Yes Yes  
France Yes Yes non- and semi-rigid 
Germany Yes Yes rigid, non-rigid, and semi-rigid 
Holland Yes No  
Italy Yes Yes semi-rigid 
Japan Yes Yes non-rigid 
Romania Yes No  
Russia Yes Yes  
Servia Yes No  
Siam Yes No  
Spain Yes No  
Sweden Yes Yes  
United Kingdom Yes Yes non-rigid 
United States Yes Yes non-rigid 

 

The airplane and airship opened a new dimension to warfare.  Armies and navies 

had, until the advent of military flight, developed strategy in two dimensions.  To reach 

an objective, an army or navy would need to move through or around an opposing force.  

The best position for an army was to gain control of the “high ground.”  If an army was 

placed on a hill, its commander enjoyed the advantage of farther sight and momentum as 

the forces collided in battle.  Artillery placed on a hill had better range than those of a 

                                                           
12The Zeppelin Company had a number of enterprises that encompassed all the needed industries 

for airship construction and maintenance, including one to build hangars.  It is presumed that this arm of 
the company, along with a similar portion of the Schütte-Lanz company, would be the suppliers of these 
private hangars. 
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battery in a valley.  The art and science of military strategy hinged on the advantages of 

intelligence (knowledge of the enemy’s position and strength) and maneuver.  A 

commander of an army or fleet who had these advantages could maneuver to the enemy’s 

flank (one side of a force where the last forces are arranged) and apply force enough to 

roll up the enemy forces while facing a smaller number of units or ships compared to a 

head-on attack.  The introduction of the airplane and airship opened a whole new way of 

thinking about the battle.  The battlefield had become a battlespace.  The high ground for 

observation was not a hill, but in an airplane or airship above the lines of battle.  Ideas of 

strategic and tactical forces were modified to include more far-reaching machines.  This 

was the case as the world entered its first air war. 

Allied and Center Power forces used airplanes for scouting out enemy positions as 

the First World War opened.  The war, at this point, was a mobile war.  As forces were 

moved, the airplane was able to quickly ascertain vital information and relay that to 

ground force commanders.  Whether the commander trusted these reports was yet to be 

seen.  General von Hindenburg credits his victory at the Battle of Tannenberg in part to 

the airmen flying reconnaissance missions.  Conversely, it can be argued that the Russian 

general lost the battle because he discounted aerial reconnaissance.13  The technologies at 

this time were not as developed as generals might have wanted.  Aerial photography was 

haphazard.  A scout airplane with a pilot and observer would fly over an enemy position.  

The observer would hang over the edge of the airplane and take a picture using a heavy 

camera designed to be placed on a tripod.  All the while, the airplane had to fly low and 

slowly over enemies who were not thrilled at having their picture taken, as one would 
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imagine.  They would shoot at the airplanes with rifles and later anti-aircraft artillery.  If 

an aircrew survived the flight, the photos were grainy and sometimes unusable.  In mid-

1915, cameras were refined and placed on fixed mountings to enable more stable 

photography. 

Photography was only one aspect of aerial reconnaissance.  Scout planes were 

also used for artillery spotting.  As cannon from the friendly side were fired, airplanes 

circled overhead and gave corrections for the ground crews.  Again, the enemy forces 

were firing at the airplanes.  An additional challenge was that the airplanes were flying in 

the general vicinity of the path of the artillery shell.  If not hit by either, the airplane crew 

could use the transmitting device in the airplane to signal shifts in aiming to its artillery 

crews.  There was no radio capable of voice transmission and reception that was light 

enough to be carried in a scout or fighter airplane during the war.  Only a Morse-capable 

transmitter was possible, and it did the job fairly well. 

The airship had more room and lift and was able to be equipped with a radio 

room.  This would allow for real-time intelligence wherever the airship could be 

employed above the battlefield.  The German army used its airships on the Western Front 

for tactical reconnaissance.  However, the army changed its mind on using airships in this 

way very early in the war.  In August 1914, the High Command ordered two Zeppelin 

airships, Z VII and Z VIII, to locate the retreating French forces.  That meant the airships 

would need to cross the heights of the Vosges Mountains, west of Freiburg.  Both 

airships were badly riddled by gunfire from the French and crashed in the mountains.  

With the loss of these two airships, the reconnaissance role of Army airships ended.14  

                                                           
14Robinson, Giants in the Sky, 86. 
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Losing an airplane was a nuisance, but to lose an airship was very expensive.  Airships 

would take months and thousands of marks to replace.  Using them for tactical 

reconnaissance had already cost the army dearly.15  By the end of 1914, the German 

Army had only three airships in the west—the Sachsen, the SL 2, and the new Z X.  On 

the Eastern Front, the Army had only one airship, Z IV.16   

The Austro-Hungarian military had lagged behind most of the European nations 

in airpower.  Austria-Hungary did not own its own airships and only about 50 to 100 

aircraft.17  This meant a shift in doctrine for the airships from tactical to strategic uses.  

By late 1915, the General Staff modified army doctrine by officially acknowledging the 

airplane’s role in reconnaissance and artillery spotting.  It also officially endorsed the 

concept of air superiority, the idea that friendly forces had to gain and retain control of 

the air over the battlefield.18 

The German Navy’s view of the airship was quite the opposite.  The Navy knew 

of the advantages of an airship in scouting for the fleet.  It also had an appreciation of the 

range which would allow long-distance strategic bombing of enemy targets.  What is 

more, the navy used the airships as mine-sweepers or, at the very least, mine-detectors.  

As Ernst Lehmann relates, 

                                                           
15“Zeppelin’s Airship Flies for 63-4 Hours,” New York Times (New York, N.Y., June 30, 1908), 4; 

“Paris Sees Flights in Real Airships,” New York Times (New York, N.Y., October 27, 1907), C2. In these 
two articles, costs are reported for building a Zeppelin airship and a Farman airplane from approximately 
the same time.  A Zeppelin cost $100,000.  Henri Farman claimed to be able to build his airplane for 
$3,500.  While costs may have fluctuated slightly, the extreme difference in cost is evident.  Approximately 
28 airplanes could be built for one airship, given these costs. 

 
16 Robinson, Giants in the Sky, 87. 
 
17 John Morrow, Building German Airpower, 1909-1914 (Knoxville: The University of Tennessee 

Press, 1976), 21 and 176. 
 
18Gross, American Military Aviation: The Indispensable Arm, 25. 
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If it was a single mine which we discovered, it was sunk from on board by 
machine gun fire.  On the other hand if we were dealing with a whole mine field, 
which generally were laid out in checker-board fashion, we would drop at the 
corners a buoy with a bright flag as a marker, and then notify the minesweeping 
fleet via wireless.19   

By September 1914, both sides were locked into a stagnant battlefield lined with 

trenches.  The doctrine of defense prevailed much to the chagrin of many military 

leaders.  The introduction of the airplane and tank, military leaders hoped, would restore 

mobility to warfare on the battlefields of Europe.  The Italians had proved that dropping 

bombs on an enemy could be somewhat effective.  They came into the war with a large 

airplane that was designed to carry bombs, the Caproni bomber.  With a bomb capacity of 

1,000 pounds, the Caproni could deliver what only an airship might otherwise do.  The 

only other airplane similar to the Caproni was the Russian Ilya Muromets.  This airplane 

was a remarkable achievement designed in 1913 to be a passenger airplane.  It had an 

enclosed cabin that offered heat and electricity.  It even had a toilet for long flights.  As a 

bomber, the Ilya Murometz carried 1,102 pounds of bombs at an altitude of 14,100 feet.20  

The French, British, and Germans did not have any large aircraft until later in the war. 

As a strategic bomber, the Zeppelin airships were thought to be unstoppable.  At 

the beginning of 1915, the German Navy began raids against England.  The chinks in the 

armor of invincibility soon began to show.  The airships had the range, but were 

                                                           
19Ernst A. Lehmann, Zeppelin: The Story of Lighter-than-Air Craft, trans. Jay Dratler (Croyden, 

UK: Fonthill Media, 2015), 91. 
 
20 W. E. De. B. Whittaker, Jane’s Fighting Aircraft of World War I (London: Random House 

Group, 1990), 216; “Sikorsky Ilya Mouromets V,” WWI Allied Bombers: Russia, 
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susceptible to errors in navigation.  Many of the airship captains could navigate to 

England, but once there, had little idea about the geography of England.  To compound 

the problems, the raids were conducted at night.  An airship presents quite a large and 

visible target during the day.  During the night, the drone of the engines would be the 

only tell-tale sign of an approaching airship.  Until better spotlights were invented, the 

airships could travel fairly well cloaked in darkness.  The raids were planned to coincide 

with moonless nights to hide them even better.  In the darkness, however, one town can 

look like another to the foreign visitor.21  Often, airship captains reported attacks against 

a city or warehouse district, only to find later that they had been in another part of the 

country.  To help with better navigations, radio direction-finding started in a rudimentary 

fashion.  In the early stages, the airship would transmit to ground stations.  Two or more 

would take signal strength and direction information and send it back to the airship.  With 

two or three, the airship could plot its position on a map.  Later in the war, radio 

navigational aids relied only on signals sent from ground stations, thus protecting the 

airship from intercept by direction-finding airplanes or enemy ground stations.  By mid-

1915, airships were given permission to raid London.  Again, navigation was a concern.  

The Kaiser had limited the navy’s targeting to only a portion of London.22  It was mostly 

by accident that in September 1915 L13 was able to drop bombs effectively on London 

causing the greatest damage of any airship raid in the war.  Airplane interception was not 

a concern to this point.  Airplanes may have been able to reach the airships, but could 

only punch holes in the gas envelope causing the airship to sink.  This most often 
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happened after the airship has reached its target area or dropped its bombs.  The focus of 

the British air services was to catch the airships on the ground or destroy their hangars. 

British focus on airships fostered the ideas of air interdiction—attacking the 

enemy forces before they are brought to the battle.  This meant attacking sheds and 

maintenance areas near the front where airships were launched against England.  In 1914, 

the Royal Naval Air Forces attacked airship sheds in Düsseldorf.23  The first was in 

September but failed to destroy Z IX.  Although the German Navy added protective guns, 

the RNAF returned in October and succeeded in destroying Z IX in its hangar.  From the 

accounts retold by Ernst Lehmann, the British pilot used what would later be refined as 

dive-bombing techniques which enabled the bomb to penetrate the roof of the hangar and 

set fire to the Zeppelin within.  A third attack that year brought down LZ38 in flight when 

an RNAF pilot was able to gain altitude over the Zeppelin and drop his bombs on the 

airship.  All hands were lost; it was the first loss of life for Zeppelin crews by enemy 

fire.24 

By 1915, the airplane had evolved into yet another form of military machine, the 

fighter.  Airmen had been trying to use the air over enemy lines while trying to deny the 

enemy the access to their own airspace.  Eventually, someone used his service pistol to 

shoot at another.  Observers on scout airplanes began carrying rifles to fend off enemy 

airplanes.  The idea of a fighter with a mounted machine gun came in late 1914.  Up to 

that point in time, observers would carry the machine gun and stand to shoot at other 
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airplanes.  This allowed a better range of motion for the firing arc, but was not stable.  

Planners and aircraft designers started working on better ways to create a solid platform 

for a machine gun.  The best way would be to mount a forward-firing machine gun that 

allowed the pilot to aim the plane, not just the gun.  One place to mount a gun would be 

on the top wing of the biplanes.  This was the method of the British and French fighters.  

However, another Frenchman, Roland Garros, worked with a designer to create a steel 

plate which was mounted on the backs of his propeller blades.  He then could mount the 

machine gun in line with the pilot’s forward view and fire between the blades.  If a blade 

got in the way, the steel plate would deflect the bullet.  In April 1915, he tested his new 

concept in battle and was able to shoot down three German aircraft in three weeks.  This 

was a marked increase in effectiveness as there were very few aerial engagements to this 

point in the war.25  In July, he was shot down behind enemy lines.  The German 

commander asked Dutch airplane designer Anthony Fokker to replicate this plating for 

German airplanes.  Fokker did not duplicate the technology.  Instead, he invented an 

interrupter gear that would stop the machine gun from firing when the propeller blade 

was in front of the gun barrel.  He placed this new technology in his Eindecker.  These 

planes were flown by some of the most famous names in military history: Oswald 

Boelcke, Max Immelmann, Manfred von Richthofen, and Hermann Göring.  The success 

of the Fokker airplanes with the interrupter gears allowed Germany to control the air 

during the spring of 1916 and was the basis for what was labeled in the British Parliament 

as the Fokker Scourge.26 
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The tide began to change in the air over western Europe in late 1916.  The French 

and the British released their newest fighters from the Spad and Sopwith companies.  

Although still slightly inferior to the German Fokkers, these new airplanes incorporated 

the synchronized gears into the machine guns.  They also improved on maneuverability 

and rate of climb since these machines were designed with air-to-air combat, more 

famously known as dogfighting, as the primary mission.  The Germans were not sitting 

on their laurels and developed the Albatross D III.  It was in this airplane that Manfred 

von Richthofen made many of his kills.  In April 1917, known as “Bloody April” by the 

Allied forces, Richthofen shot down 21 aircraft; his squadron, Jasta 11 claimed over 80 

victories. These airplanes gave way to triplanes, and eventually to the three most 

prominent airplanes of the Great War, the Spad XIII, the Sopwith Camel, and the Fokker 

D VII.  With each evolution of the fighter airplane, the dangers against other airplane 

designs and airships was greater.  By 1916, fighters were travelling at over 100 miles per 

hour and could climb to heights equaling the great airships.27 

To counter the threat from the newer airplanes, the German Navy commissioned 

the Zeppelin Company to design and build what was to become known as “height 

climbers,” airships that could climb as high as 20,000 feet.  These new designs held twice 

the capacity of their predecessors.  Previous airships held 1.2 million cubic feet of 

hydrogen while the height climbers held almost 2 million cubic feet of gas. The first of 

this series, L 30, made its first flight from Friedrichshafen, Germany, in May 1916.  Only 

five airships of those built after 1916 were larger, being over 2.4 million cubic feet in 
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capacity. 28   The dangers inherent with high-altitude flight were not yet realized as these 

new giants took flight in 1916.   

Perhaps the greatest danger was the effect high-altitude flight had on the crew.  

One of the first concerns was the cold.  At 20,000 feet, the temperatures would be about 

70 degrees Fahrenheit colder than the temperature on the ground.  Chill also grew due to 

winds and the speed of the airship.  Temperatures on most missions would be in the 

dangerously cold range of about 12 to 30 degrees below zero Fahrenheit.  Cold would be 

the first concern, but after working at altitude for a short time, the oxygen-thin 

environment would cause altitude sickness.  The lack of oxygen at 20,000 feet causes loss 

of motor skills and reasoning.  To combat the effect of oxygen deficiency, small canisters 

were eventually added around the airships so the crew could occasionally use them to 

replenish the oxygen in their bodies.29 

Not only was the altitude perilous for the crew, it wreaked havoc on the airship as 

well.  The cold affected the fluids of the engines.  Oil and water froze and became 

unusable.  The materials of the airship became brittle in the cold.  Drive belts and shafts 

broke more easily.  The rarified air also caused the engine to perform less efficiently.  An 

internal combustion engine operates by mixing fuel (gasoline or diesel) with air and 

injecting it into a cylinder where the mixture is compressed, then exploded.  The force of 

the explosion presses against the piston in the cylinder which is attached to a crankshaft 

and drive wheel.  With less oxygen in the air, the engine would possibly not have enough 

oxygen to create a great enough explosion in the cylinder to drive the piston. 
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One other concern for these high-flying airships was navigation.  Aerial 

navigation at 15,000 feet was sketchy at best.  Ernst Lehmann felt confident in the newest 

technology in navigational aids, the radio compass.  “By the end of February [1916], we 

finally had things running smoothly, and we undertook an especially long test-flight to 

experiment with our radio compass, still a novelty at that time.”30  The radio compass did 

improve navigation for the smaller airships that operated at lower altitudes.  But even 

with the radio compass, navigation at 20,000 feet was almost impossible and bombing 

raids at that altitude were largely ineffective.  The radio sets installed on airships at this 

time used amplitude modulation (AM) and were very susceptible to atmospheric 

disturbance such as solar flares or atmospheric bounce.  In the latter case a signal can 

contact various parts of the ionosphere and literally bounce back to the earth, then up 

again.  This could cause false readings when dealing with long-distance missions like 

those over England.31  Even with these problems, the height climbers reduced the 

concerns of being intercepted by airplanes and or shot down by anti-aircraft guns.  

Improvements in the bigger airships led to the ultimate version, the “V” class airship in 
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until 1994.  During that time, he troubleshot and repaired UHF, VHF, and HF radio systems on various 
military aircraft. 
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1917.  With its introduction, the safety of the airship was secured.  “Only twice before the 

Armistice were any more Zeppelins shot down by aircraft in raids on England. . .”32 

For the smaller airships, if one may call a 1-million cubic foot airship small, the 

dangers of enemy airplanes increased with the latest form of ammunition.  In September 

1916, the airships encountered new anti-airship ammunition developed for the British 

Royal Flying Corps, the Army’s aviation branch.  After trying for two years to bring 

down airships, the British were puzzled why the airships, filled with explosive hydrogen 

were not exploding when shot.  The problem was one of chemistry.  Hydrogen is 

explosive when mixed with oxygen.  When the bullets penetrated the skins of the gas 

bags, there was insufficient oxygen and spark to cause an explosion.  The solution was to 

find a round of ammunition that could be used after another bullet ruptured the gas bag to 

ignite the newly mixed gases.  The British designed an incendiary round for this purpose.  

During its mission over England, SL11 was the unfortunate airship to encounter this new 

mixture of rounds.  The fighter interceptor was carrying explosive rounds mixed with 

incendiary rounds.  Once the explosive rounds created a hole in the airship’s hydrogen 

bags, the incendiary rounds ignited the gas causing a great fire that destroyed the airship 

and killed all the crew.33  The airship needed to gain more altitude to be safe, and the new 

height climbers were soon the airships relied upon for missions above England and 

France. 

One advantage that airships maintained throughout the war was that of endurance.  

Airships were capable of staying aloft for days.  The most poignant example of this was 
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the mission to resupply a German Army unit fighting in East Africa.  By the spring of 

1917, German troops under the command of General von Lettow-Vorbeck were cut off 

by a blockade.  Because of the recent successful endurance flight by the army’s LZ120 of 

over 100 hours, the military leaders began to consider using a Zeppelin to break the 

blockade.  L59, an improved version of LZ120 with 400,000 cubic feet more gas capacity 

and twice the usable lift, was chosen to undertake the mission.  The mission was delayed 

for a number of reasons, but was finally set in motion in November.  Under the command 

of Kapitänleutnant Ludwig Bockholt, L59 left Jamboli, Bulgaria, early on 21 November 

heading for German East Africa.  His flight took him across Turkey, Crete, Egypt, and 

half-way across Sudan.  A thunderstorm over the Mediterranean Sea had required 

Bokholt to reel in his radio antenna.  As a result, L59 did not receive the recall notice 

from the German High Command.  Later, one of the five engines, the one responsible for 

powering the radio transmitter, failed.  With mission accomplishment in sight, L59 

finally received the recall notice after 42 hours in flight.  Only 125 miles from Khartoum, 

L59 began its journey back to Jamboli where it arrived on 25 November.  The airship had 

travelled 4,200 miles in 95 hours.  According to Robinson, the airship still had 19,900 

pounds of fuel remaining and could have stayed in flight for another 64 hours. It was not 

until after the war that such long flights would be attempted again by the Graf Zeppelin 

and Hindenburg.  Long flights such as that of L59 would be proof of the airship’s ability 

to endure long distances, something that airplanes only dreamed of for decades to come.34 

In 1916, the only airplanes that would come close to challenging the airship were 

the giant airplanes of Hadley Page and Zeppelin.  The latter would prove themselves 
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worthy of the bombing mission.  Though not as far-ranging as the airships, the Gotha 

bombers created in the Staaken plants of the Zeppelin company could fly over 500 miles 

with a bomb load of 1,100 pounds.35  These airplanes were faster than the airships and 

more dreadful to the British people.  On 14 June 1917, the day after a Gotha raid on the 

city, the London Times reported that the Gotha was “much more dangerous than . . . the 

cumbersome and more vulnerable Zeppelins.”36  In the same article, the author notes the 

great destruction caused by the raid in terms of loss of life, including a bomb falling on a 

school; however, there was “no military damage” reported.37   

The government and military response was to retaliate in kind with British 

bombers.  What they had available, unfortunately, was an inferior airplane created in 

1915 by the British airplane company, Hadley Page, the O/100.  With its two V-12 

engines producing 250 horsepower, it could carry 1,800 pounds of bombs.  However, it 

was only safe to fly bombing missions at night due to its poor performance.38  The state 

of British aviation at that time drove one of its generals, Jan Smuts, to write two reports.  

The second report proposed the integration of the Royal Flying Corps and the Royal 

Navy Air Force into one unified and independent military service, the Royal Air Force.39  

The concept was approved by Parliament on 29 November 1917 and the Royal Air Force 
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came into existence in April 1918.40  These same instances shaped the outlook of the 

British RFC commander, Lord Hugh Trenchard.  The bombers could out perform any 

British fighter airplane of the time and created in his mind the idea that the bomber would 

always get through.  He was not alone in this line of thinking.   Two other officers, who 

would become the most influential personalities of military aviation doctrine in the 

interwar years, shared Trenchard’s opinion of bomber power—the Italian General Giulio 

Douhet and an American General named William “Billy” Mitchell. 

Mitchell was sent to France to gather information about French and British 

military aviation for the United States Army Signal Corps.  He was in France when the 

United States joined the war in 1917 and became the commanding officer until the arrival 

of General Benjamin Foulois.  On entering the war, the state of United States’ military 

aviation was abysmal.  The only airplane that was reasonably operational was the Curtiss 

JN-4 “Jenny,” but that was only good for training, not wartime operations.  For this 

reason, the United States had to borrow and lease airplanes from the French until U.S. 

factories could start producing models licensed by British and French airplane 

manufacturers.  Still it was only a short time later that Mitchell accomplished a 

remarkable feat.  He was tasked by General Pershing, commander of the American 

Expeditionary Forces in Europe, to assist in the attack against the Saint Mihiel salient.  

German forces had held the region around the French town of Saint Mihiel since the 

beginning of the war.  Pershing planned to push those forces out.  Mitchell began 

assembling air forces from American, British, and French units.  By the time the 

campaign was underway in mid-September 1918, Mitchell commanded approximately 
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1,800 airplanes, mostly from French squadrons.  These airplanes included every variation 

from pursuit aircraft to bombers.  With the help of Mitchell’s air fleet, Pershing was able 

to accomplish his goal of removing the German forces in a matter of four days.41 

By June 1917, the German Army had decided to abolish its airship service.42  That 

left only the German Navy with any serviceable airships.  The airplane had become a 

viable option for military leaders in place of the costlier rigid airship.  Since Count von 

Zeppelin’s fallout with the Admiralty regarding the explosion of L3, a portion of the 

Zeppelin corporation had been experimenting with flying-boat technology.  Headed by 

Claude Dornier, this section built three versions of the giant flying boat, designated Rs.  

The RsIII Riesenflugboote were capable of ranges up to 857 miles at speeds up to 84 

miles per hour.  “On 19 February 1918, a 7-hour non stop (sic) flight was made from 

Friedrichshafen to Norderney. . .”43  With this range and speed, the flying boat could stay 

with the fleet and conduct reconnaissance without jeopardizing the more expensive 

airships.  Strategic bombing had also been given over to the airplane, again mainly to 

those designed by the Zeppelin company.  The naval leadership, guided by the zealous 

airship leader, Fregattenkapitän Peter Strasser, persisted in efforts to bomb England, and 

specifically London.  However, there was very little material damage due to the altitudes 

from which the airship was required to bomb.  The airplane was proving a better weapon 

here as well.  Strasser’s death in August 1918 silenced a strong proponent of the airship 

strategic bombing mission.  Two months later, the war ended with only 12 of the 62 
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Zeppelin airships and none of the Schütte-Lanz airships remaining in the Navy’s 

inventory.44 

The airship had started the war with the promise of success.  It possessed greater 

speed, altitude, range, and payload capabilities than the flimsy airplanes of 1914.  The 

German military had used the airship in battle and tested its abilities and eventually found 

it lacking.  The German Army, at first a great proponent of the airship, soon relieved 

itself of the giant gas-bag targets.  Over a battlefield, the rigid airship was a slow and 

humongous target filled with explosive gases.  Faster, agile airplanes could fly over the 

lines, presenting a smaller and faster target much more difficult to shoot down.  As 

technologies advanced for airplanes, other roles became more feasible for the airplane 

than the Zeppelin for the Army, so that a full year before the war was concluded the 

German Army had divested itself of the airship.  The Navy, although slower in this 

reasoning, followed suit by the end of the war.  As a military vehicle, the rigid airship 

was all but a dream of the past.  The United Kingdom and the United States would dabble 

in the use of airships in the next decade, but both would find that the airship was not a 

usable tool for the military. 

By 1918, the airplane may not have been able to compare to the airship in range 

or payloads, but it could fly faster and accomplish many of the missions the airship had 

been assigned at the beginning of the war.  The air services of the United Kingdom, 

France, Italy, and the United States had overcome the air services of Germany and 

Austria-Hungary with no airships like the Zeppelins.  Their reliance on airplanes to 
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perform the roles of reconnaissance, fighter, and bomber led the air-minded leaders of the 

future to rely more on the airplane than the airship.   

The airplane had won over the airship in military usage, but still had a challenge 

in the civilian sector.  Airships had proven their worth in long-distance travel.  

Improvements in aerodynamics and engine power were closing the gap in those areas, 

however.  The use of flying boats and amphibious aircraft during the war demonstrated 

the feasibility of using an airplane for longer distances.  The bombers of the war could be 

converted into long-distance transporters with only a few modifications.  In a 1917 

interview for the Collier Weekly, Orville Wright expressed the amazing progress the 

airplane had made to that point.  “About the first thing we thought of after we found we 

could fly was its possibilities for scouting purposes, but we had little idea that the year 

1917 would see so many thousands of airplanes in army use.”45  The airplane had 

exceeded the pioneer’s dreams. 

The airship had once captured the fascination of a nation.  The “miracle of 

Echterdingen” had infused national pride into the airship.  Since Germany was the only 

nation with rigid airships before 1919, they were truly a German machine.  The war had 

proved that it was not suitable as a weapon system.  Conversely, the airplane had matured 

into a machine that could be very useful for military leaders.  Indeed, most nations 

believed that airplanes were essential for national security.  The United Kingdom took 

this a step further and created the world’s first independent military service, the Royal 

Air Force.  Orville Wright was quite correct in his assessment that the airplane had 
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“wakened people to aviation possibilities.”46  The rigid airship would continue to fly for 

the next two decades as a commercial passenger and cargo carrier, and even briefly in the 

British and American militaries.  However, these efforts would prove feeble compared to 

the rapid maturation of the airplane.  Those twenty years would prove what had already 

been shown in the previous four years--the airplane’s primacy over the airship.  Although 

Zeppelins would remain a majestic sight in the skies around the world, any widespread 

use of the airship had come to an end with the armistice concluding the First World War. 
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CHAPTER FIVE 
 

1919-1927: Spreading Wings 
 

 
As the armistice was enacted in 1918, almost anyone involved with aviation 

started exploring its possibilities outside of war.  Many pilots who had flown in combat 

were bitten by the flying bug and wondered how they could continue to fly either within 

or outside of the military.  Aircraft manufacturers wondered how they could turn their 

production systems into lucrative peacetime businesses for commercial gain.  Military 

aviation leaders continued to explore how the airplane and airship could fit into potential 

war efforts in the future.  All of these groups asked the question succinctly expressed by 

one World War I flier who asked, “What now?”1  The answer was that although the rigid 

airship would linger on in very small numbers, the airplane became the dominant form of 

commercial aerial transportation and military airpower. 

One of the first uses of the airplane outside of military missions after the 

beginning of the Great War was that of mail carrier.  Spain and Hungary started a mail 

service even before the end of hostilities.  A mail route was announced in July 1918 that 

would take mail by airplane from Budapest to Vienna.2  That same month, the Spanish 

Ministry of Public Works announced that “a newly formed company” would be carrying 

                                                           
1Hauptmann Hermann, The Luftwaffe: Its Rise and Fall (New York: G. P. Putnam’s Sons, 1943), 

13.  Hauptmann Hermann was the pseudonym for Hermann Steiner, according to Edward Homze.  See 
Edward L. Homze, German Military Aviation: A Guide to the Literature (New York: Garland Publishing, 
Inc., 1984), 99, 114.  Hermann was an important figure in German aviation according to his own accounts--
a veteran aviator of the Great War and friends with Hugo Junkers and many other important figures in 
German aviation. 

 
2“Begin Vienna Air Mail to Budapest Today: Postal Officials Contemplate Extension of the 

Service as Far as Odessa,” New York Times (New York, N.Y., United States, July 4, 1918), 22. 



 

75 

mail by airplane between Madrid, Barcelona, and the Balearic Islands.3  British and 

French mail services established routes between Paris and London and across their 

respective countries soon after hostilities ended.4  In November of 1918, the same month 

as the armistice, the U. S. Army announced the transfer of many of its airplanes to the 

United States Aerial Mail Service.  Routes across the Eastern Seaboard began soon after.5  

The Mail Service made such a celebration of the first scheduled flight that it invited nine 

people to have Thanksgiving dinner in-flight.6  Most of these airmail efforts would soon 

expand into passenger service as well. 

Between the declaration of the armistice in November 1918 and the final enacting 

of the Treaty of Versailles in January 1920, commercial passenger aviation became a 

growth industry.  Every nation that processed large aircraft in the war, led mostly by the 

aircraft manufacturers, created an airline.  DELAG, the German airship airline that was 

first established by Luftschiffbau Zeppelin before the war, resumed passenger operations 

in August of 1919.  When the war ended, the Luftschiffbau Zeppelin wanted to shift from 

building airships for the military, that had discontinued its airship branches, to building 

them for commercial efforts.  The company completed its latest giant rigid airship, 

designated LZ120 and later given the name Bodensee, and gave it to DELAG to revive 

passenger service in Germany.  Luftschiffbau Zeppelin had also started a second rigid 
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airship for passenger service, the Nordstern (LZ121).  With Bodensee, DELAG began 

service between Friedrichshafen and Berlin.  This service only lasted four months when, 

in December 1919, the Italians took possession of the Bodensee and the French took the 

Nordstern as part of reparations.  Without its rigid airships, DELAG ceased to exist as an 

airline.  Other airlines, based on heavier-than-air vehicles, sprang up in Germany during 

this first year of peace that were more successful and longer-lived.  In February 1919, the 

Deutsche Luft-Reederei (DLR) began regular passenger service using airplane.  Junkers, 

the aircraft-manufacturing firm established by Hugo Junkers, also began providing 

passenger services in March of 1919.7  A similar phenomenon was happening outside of 

Germany.  In France, the Farman airplane manufacturing company established an airline 

that conducted international flights.8  In the United Kingdom, airplane manufacturers 

A.V. Roe & Company, Handley-Page, and Aircraft Transport & Travel all started airline 

services across the country and across the channel to France and other mainland 

European countries.9  In October 1919, Koninklijke Luchtvaart Maatschappij voor 

Nederland en Koloniën (KLM), also known as the Royal Dutch Airlines, was formed in 

the Netherlands.10  Each of these endeavors endured – in some cases consolidating with 

other airlines–to become airline giants of the late twentieth century–Lufthansa, Imperial 

Airways, and Air France. 
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By 1920, commercial air travel had become the arena of the airplane since the 

only rigid airship passenger company had been dissolved.  During that year, Deutsche 

Luft Lloyd was founded in Germany.  The French government established the position of 

Under Secretary for Aeronautics and Aerial Transport who created generous subsidies for 

eight French airlines.  In the United Kingdom, Instone was formed.  Europe boomed with 

airplane-centric airlines, including Syndicat national d'Etude des Transports Aériens in 

Belgium (SABENA), Det Norske Luftfartrederei in Norway, Det Danske Luftfartshab in 

Denmark, and Svenska Lufttrafik in Sweden.11  In the next year, the Junkers airplane-

manufacturing firm formed the Junkers Air Service in Germany.12  For many countries, 

the government subsidized the airlines.  The United Kingdom, under the guidance of its 

Air Minister, Winston Churchill, had not given any aid to British airline companies.  That 

changed in 1921 as the government started subsidies for Instone and Hadley-Page 

airlines.13  What was happening was the emergence of large national-sponsored airlines, 

referred to as flag-carrier airlines.  In the United Kingdom, the subsidization of the two 

airlines was diluting funding without the returns hoped for by the government.  This led 

to the consolidation of Instone and Hadley-Page in 1924 into Imperial Airways.14  A 

similar phenomenon was occurring around the world.  Two years after the formation of 

Imperial Airways, the German airlines of Junkers and Deutsche Luft Lloyd were 

consolidated into Deutsche Luft Hansa.15  It is important to note that every airline except 
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DELAG, which discontinued services in 1920, used airplanes.  Rigid airships were not 

used for commercial passenger service again until the Graf Zeppelin was put into service 

in the early months of 1929.16 

Another area in which the airship was losing dominion was in the efforts to push 

new boundaries for distance and exploration.  The first Atlantic crossing by air was 

performed in May 1919, when United States Navy NC-4 flying boats crossed the North 

Atlantic.  The operation took a total of 19 days—ten of those were spent while repairs 

were made at the Azores. 17  This feat was followed closely, in June, by Sir John Alcock’s 

and Sir Arthur Brown’s non-stop flight across the Atlantic.  Their flight from St. John’s, 

Newfoundland, to Galway, Ireland, took sixteen hours.18  The rigid airship joined the race 

in July 1919 with the Atlantic crossing by the British Royal Navy’s most successful 

airship, R 34.  The airship was invited to participate in a meeting of the Aero Club of 

America in the United States and was planned to make the first non-stop trans-Atlantic 

flight; however, with Alcock and Brown’s flight, that was not to be.  Although the 

accomplishment was too late to be the first one-way crossing, R 34 was able to claim the 

first round-trip non-stop flight when it returned to England a week after leaving.  The 

travel time for these flights were slower than those of Alcock and Brown with the 

westbound leg taking 108 hours and the eastbound taking only 75 hours.  However, the 

distance flown was farther since the trip was made from Pulham, Norfolk, England, to 

New York and returning to England.  The London Times pointed out that the airship’s 
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voyage had “gone far to fulfill the anticipation of Lord Northcliffe . . . that a time would 

come when London morning newspapers would be selling in New York in the 

evening.”19  Both airplane and airship still had some maturing to do before they could 

accomplish same-day deliveries, but the airplane was becoming the leader over the large 

rigid airships in the quest for long-distance air travel. 

Almost all of the “first” flights from 1919 to 1927, with the exception of the 

afore-mentioned non-stop, round-trip flight by Britain’s R 34, were made by airplanes.  

The first “around-the-rim” flight, a U. S. Army mission to circumnavigate the United 

States, was completed by Lt. Col. Rutherford S. Hartz in Martin Bomber No. 39056 

airplanes in November 1919.20  One of the most daring undertakings of the time occurred 

in 1924.  The first aerial circumnavigation of the world was begun in April 1924 by 

American military airplanes.  They completed the operation 175 days later on September 

28, after making 74 stops and covering about 27,550 miles.21   

Other nations were also racing to be the first to travel around the globe by air, and 

all of those who were attempting this feat were using some form of airplane, including 

the newest German-built seaplane, the Dornier Wal.  The airship was very close to being 

the first aircraft to fly over the North Pole.  However, on 9 May 1926, Richard Byrd and 

Floyd Bennett flew a pair of Ford Trimotor airplanes over the North Pole and returned to 
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their starting point in fifteen hours and thirty minutes.22  It was not until May 12 that the 

Norge, an Italian semi-rigid airship piloted by Umberto Nobile and led by the Norwegian 

explorer Roald Amundsen, reached the North Pole.  It was not until the 1930s that a rigid 

airship would make its first appearance in the Arctic.  While the airship was still in the 

race for long-distance transport in the civilian areas of flight, its military uses were 

clearly extinguished with the First World War. 

The airplane proved during World War I that it was a more suitable weapon of 

war than the rigid airship.  In fact, after the First World War, only two nations explored 

the use of rigid airships in their militaries—the United Kingdom and the United States.  

The latter was to have rigid airships in its inventory the longest, finally scrapping those 

plans in the mid-1930s after a series of disasters. 

The United Kingdom had judged aviation to be important enough to its military 

efforts to create the Royal Air Force (RAF)—the world’s first independent air force—by 

consolidating the Royal Flying Corps and the Royal Navy Flying Service.   The RAF, 

under the guidance of General Hugh Trenchard, was charged with planning and 

executing the air war for the United Kingdom’s military and focused on the use of 

airplanes in various roles, but mainly as a bomber.  The Royal Navy continued to 

experiment with aircraft and for a short time with rigid airships.  In the United States, 

military aviation was examined by the Army and Navy separately as well.  The Army 

was focused primarily on airplanes, while the Navy included airplanes, flying boats, 

seaplanes, and rigid airships.  The experimentation with rigid airships in the United States 
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and the United Kingdom centered largely on long-distance transport and reconnaissance.  

The airplane, on the other hand, had become such a versatile machine in its various 

shapes that it was now capable of performing many missions, including reconnaissance, 

transportation, air-to-air combat, and bombardment.  

Military aviation leaders in the United States, United Kingdom, and Italy–

prominent figures who shaped the next thirty or more years of military aviation–were 

particularly interested in bombardment as a unique mission for aviation.  For the 

American forces in Europe, this task fell to Colonel Edgar S. Gorrell, Assistant Chief of 

Staff of the Air Service of the AEF.  The result of his efforts were published in 1920 as 

the History of the Air Service, AEF and were incorporated, along with Lieutenant Colonel 

William Sherman’s Tactical History, into the Air Service Report to the commander of the 

American Expeditionary Forces, General John Pershing.23  Similar studies or 

developments occurred in other Great Power nations.  In Italy, the head of the Italian 

Central Aeronautic Bureau, Giulio Douhet, wrote the seminal work of air power doctrine, 

The Command of the Air, which was published in 1921.24  His work would shape the 

thinking of air forces around the world and is still studied in many air forces, including 

the United States Air Force.25 The United Kingdom’s leading proponent of air power was 

Hugh Trenchard.  Although he published no seminal treatises like Sherman or Douhet, 

                                                           
23Maurer Maurer, ed., The U.S. Air Service in World War I, vols. I, IV (Washington D.C.: The 

Office of Air Force History, 1978). 
 
24Giulio Douhet, The Command of the Air, trans. Dino Ferrari (Washington D.C.: Air Force 

History and Museums Program, 1998). 
 
25Reference to instruction of Giulio Douhet’s materials in the United States Air Force are based on 

the author’s 26 years of experience in the United States Air Force and his experience as an instructor in the 
United States Air Force’s Airman Leadership School, NCO Academy, and Air Force Reserve Officer 
Training Corps. 



 

82 

his work in the area of policy and structure within the RAF led to the development of a 

stronger air force for Britain.   

Germany, the nation that had extensively used both airplanes and airships in war, 

was not allowed to continue to have an air force.  That did not mean that military aviation 

leaders were not reviewing the performance of their military aviation during the war.  On 

the contrary, the German military leaders were reviewing the lessons of war and making 

plans for military aviation.  Their task was much harder to accomplish, however.  The 

German military took a great blow when all its air forces, including the infrastructure to 

support them, were stripped away by the stipulations of the treaty issued from the Paris 

Conference—at least for a time. 

Germany’s aviation efforts as a whole were greatly affected by the stipulations 

outlined in the treaty that was created during the Paris Peace Conference of 1919, also 

known as the Treaty of Versailles.  Created mostly by the French, British, Italian, and 

American representatives, the terms presented were intended to punish Germany for 

allegedly causing the war.  This was especially true of Article 231, aptly named the “War 

Guilt Clause.”26  For the German flying community the treaty meant Germany was 

grounded.  The German military was not allowed to have an air component.  Part V, 

Section III of the treaty specifically addressed restrictions on military aviation.  In Article 

198, the treaty specified:  
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The armed forces of Germany must not include any military or naval air forces. 
 
Germany may, during a period not extending beyond October 1, 1919, maintain a 
maximum number of one hundred seaplanes or flying boats, which shall be 
exclusively employed in searching for submarine mines, shall be furnished with 
the necessary equipment for this purpose, and shall in no case carry arms, 
munitions or bombs of any nature whatever. 
 
In addition to the engines installed in the seaplanes or flying boats above 
mentioned, one spare engine may be provided for each engine of each of these 
craft.27 
 
Although the German Army had already disbanded its airship service and the 

Navy would most likely have done so very soon, Article 198 also explicitly stipulated, 

“No dirigible shall be kept.”28  Aircraft manufacturing was also restricted.  Article 201 

stipulated that for six months after the treaty was enacted Germany was not allowed to 

manufacture or import any aircraft, engines, or parts of either.  As part of Article 202, the 

Allied and Associated Powers would receive “. . . all military and naval aeronautical 

material . . .”  It goes on to list particular items which were used or designed for military 

use: 

Complete aeroplanes and seaplanes, as well as those being manufactured, repaired 
or assembled. 

Dirigibles able to take the air, being manufactured, repaired or assembled. 

Plant for the manufacture of hydrogen. 

Dirigible sheds and shelters of every kind for aircraft. 

Pending their delivery, dirigibles will, at the expense of Germany, be maintained 
inflated with hydrogen; the plant for the manufacture of hydrogen, as well as the 
sheds for dirigibles, may, at the discretion of the said Powers, be left to Germany 
until the time when the dirigibles are handed over. 

Engines for aircraft. 

Nacelles and fuselages. 
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Armament (guns, machine guns, light machine guns, bomb-dropping apparatus, 
torpedo-dropping apparatus, synchronization apparatus, aiming apparatus). 

Munitions (cartridges, shells, bombs loaded or unloaded, stocks of explosives or 
of material for their manufacture). 

Instruments for use on aircraft. 

Wireless apparatus and photographic or cinematograph apparatus for use on 
aircraft. 

Component parts of any of the items under the preceding heads.   

The material referred to above shall not be removed without special permission 
from the said Governments.29 

 
Airpower had become so important to warfare that the Allies felt compelled, through the 

articles of Section III, to strip Germany of not only its air forces, but any means to create 

an air force.  In short, to the victors go the spoils.  However, the German aircrews and 

maintainers had the last word on this for a short while. 

As mentioned earlier, the Italians and French took possession of the DELAG 

airships as part of the reparations.  The remaining airships, mostly Navy vessels, were 

hung up and deflated immediately after the war.30  As airship crews learned of the fate of 

their aircraft, they began to destroy them in their hangars.  This was also true of all 

German airmen.  As Hauptmann Hermann related, “The moment my observer told me 

about the Armistice I pulled the fuse of the destroyer charge and blew up the fuel tank—

according to our instructions never to surrender a plane.”31  The Allied representatives 

were able to secure the eight remaining airships before they could be destroyed and 

ordered them to be divided between the victors with two going to France (one being the 

newly built LZ121, called Nordstern), two to Italy (one being Bodensee), and two to 
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England.  Japan and Belgium were awarded one each.  Only France and Italy would use 

the confiscated airships.32  The other nations dismantled the airships allocated to them.  

The United States was slated to receive two airships; however, both were destroyed by 

their crews before the airships were able to be secured by the Allied Powers.33  Although 

the Americans were interested in the rigid airship, instead of a German airship they chose 

to purchase from the only other country with rigid airships at the time of the armistice, 

Great Britain. 

With Germany out of the running as a rigid airship power, the United Kingdom 

saw the opportunity to fill that role.  Great Britain had been very interested in airship 

technology during the war.  As German airships conducted raids over England and were 

subsequently forced to land or crashed, the British would comb through the wreckage and 

collect data on the construction of the various types of Zeppelin and Schütte-Lanz 

airships.  By the end of the war, the British Navy had designed and constructed a number 

of rigid airships.  Oddly, when the British were given two Zeppelin airships as 

reparations, both were disassembled in Germany.34  Perhaps this action was due to British 

plans to build a series of airships themselves. 

While there was substantial interest in the airship within the British Navy and the 

public, the natural course of events began to take place as it did after every conflict—

military budgets and personnel numbers were decreased.  The British Parliament’s 
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approved Air Estimates for 1920-21 reduced the funding for airships to £37,000, a 

decrease of £107,000 from 1919 funding.35  In the Air Estimates for 1924, no mention 

was made of airships.36  It was an unfortunate turn given the success of the airship R 34.  

Those decreases also spelled the end of construction on five other rigid airships.  Only 

two airships were spared from cancellation, R 38 and R 80.  The latter was a successful 

design, but fell victim to the budget restrictions in that it was completed, but never 

utilized.  It lay dormant in its shed from 1921 until its dismantling in 1924.37  The R 38, 

on the other hand, would be used, but that use would end tragically.  It would be many 

years later that the British would once again dabble in rigid airship endeavors.  However, 

their cousins across the sea continued to experiment with rigid airships in their navy. 

The Americans had not received an airship in the aftermath of the war; however, 

the US military was very interested in airships and had plans to build two themselves and 

purchase two from Great Britain.38  At the end of World War I, the plan was reduced to 

two airships, one built in America and one built by the British.  The American airship 

was designated as ZR 1 and christened the USS Shenandoah.  The British-built airship 

was the one mentioned earlier as being spared from scrap, the R 38.  The British were 

happy to sell the airship to the Americans for £500,000 to offset the costs of other 
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aviation expenditures.39  Designated ZR2 by the Americans, the British airship was used 

to train the airship crews until the craft’s disastrous crash on 23 August 1921.40 

American airship crews had begun training earlier in 1920 using R 32.  Once R 38 

was completed, R 32 was decommissioned and training shifted to R 38 in June 1921.  

However, during the first three flights concerns began to mount about the airworthiness 

of the airship.  On the third flight, drastic altitude shifts due to instability of the elevators 

caused structural damage that was largely discounted by the airship designer.  During the 

flight on 23 August, the airship was being prepared for the transfer to Lakehurst Naval 

Station, New Jersey.  Engines were running at higher revolutions than ever before and 

turning tests were conducted, putting the ship in hard left and right turns.  This, it is 

believed, caused the airship to become so structurally unsound that it broke in two; the 

front half exploding while the back half fell to the ground.  The accident killed 24 British 

airmen, including the Director of Airships, Commodore Edward Maitland.  It also 

claimed 16 American naval men, Commander C. I. R. Campbell (the airship designer), 

and four members of the British National Physical Laboratory.  The explosion also left 

the United States with only one airship, which would not be completed until 1924.41  In 

the meantime, the airplane continued to gain practicality and popularity. 

American military and political leaders continued to debate the usefulness of the 

aircraft in the military.  Congressional hearings on various acts made these debates quite 

public.  The National Defense Act of 1920 was important to the continued growth of 
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military aviation in that it elevated the Army Air Service to a combat arm within the 

Army, similar in status to the infantry or cavalry.  Even with this act, more was needed 

and wanted by American military aviation leaders.  War heroes such as William Mitchell 

and Benjamin Foulois argued for the increase of funding and development of the 

airplane.  Naval aviators argued the same cause for naval aviation.  Both made claims 

that the airplane could destroy capital ships using aerial bombing.  Navy admirals scoffed 

at these claims.  To prove the claims, naval aviators were allowed to conduct an aerial 

bombing test against an old battleship, the USS Indiana.  Using fake bombs and internally 

set charges on the ship, airplanes completed a very successful test.42  One of the 

observers invited by the Navy was General William Mitchell of the Army Air Service.  

He would soon follow with more dramatic demonstrations against more ships.  Mitchell’s 

outspoken support of air power had enraged many in the military establishment.  

However, the Navy provided ships for his aerial bombardment trials, including the 

captured German battleship Ostfriesland.  Mitchell’s pilots sent each to the ocean floor.  

The Navy was not daunted and claimed the trials failed to illustrate the true parameters of 

war because the ships were all stationary and were not firing back causing the airplanes 

to take evasive maneuvers.  For Mitchell, the trials validated his belief in the airplane as a 

means of defense for the United States, separate from the Army and Navy.43  Mitchell’s 

ideas were passed along to others who had been members of Mitchell’s commands or 

friends and who would become prominent airmen such as Carl Spaatz, William Sherman, 

Thomas Milling, Ira Eaker, and Henry “Hap” Arnold--all would become leaders of the 
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Air Corps, and later the United States Air Force.44  Millings was selected to establish the 

Army’s Air Service Field Officers School at Langley Field in Virginia in 1920.  At the 

inception, the school did not have a set curriculum that professed doctrine.  Within two 

years, the instruction covered numerous hours of military aviation topics including 

Pursuit, Bombardment, Attack, and other tactics.  The school was attended by many of 

the most prominent Air Service and Air Corps leaders.  By 1930, the school had 

expanded and become so renowned that its students included members of the other 

branches of the Army, the US Marine Corps, the Spanish Army, the Siamese Air Service, 

the Argentinian Navy, and the Swedish Royal Air Force.  As the school and faculty 

evolved, the primacy of bombing by airplanes, as espoused by William Mitchell, became 

more pronounced in the doctrine.  In 1926, as a result of the Air Corps Act, the school 

was renamed the Air Corps Tactical School and was to become the primary source for air 

war planning into the Second World War. 

Aerial bombing was not as important to the American Navy as was aerial fleet 

protection.  Both systems of flight found an obstinate opponent in the Chief of Naval 

Operations (CNO), Admiral Charles Benson.  In 1919, in response to the Baker 

Commission report, Benson told the naval airmen, “You’re wasting your time.  I cannot 

conceive of any use that the fleet will ever have for aircraft. . .the Navy doesn’t need 

airplanes.  Aviation is just a lot of noise.”45  Beyond the challenge of the CNO was the 

challenge of how to protect a fleet at sea with airplanes that did not have the range to fly 

great distances.  While rigid airships were a viable alternative, the airplane’s primacy was 
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bolstered by the passage of the Washington Naval Treaties of 1922.  The signatory 

nations of the treaties established limits on the tonnage of capital ships—battleships and 

dreadnoughts—that any nation could have.46  The American and British Navies had 

experimented with aircraft carriers.  The first US aircraft carrier, the Langley, was 

converted from a collier (a coal cargo ship) by adding a deck over the top of the existing 

hull and was commissioned on 20 March 1922.47  As part of the Washington treaties, the 

United States agreed to convert two hulls that were slated to become battleships into 

aircraft carriers—the Lexington and the Saratoga.  With these three ships, naval aviation 

was born in earnest.  Although the commissioning of the Lexington and Saratoga would 

not happen for another four years, the ideas of using airplanes for fleet protection had 

begun to become a reality.  The plans by the United States Navy to use rigid airships for 

fleet protection were fading, but were still alive for a time. 

After the disastrous crash of R 38, the U.S. Navy continued to explore the uses of 

the rigid airship with the Shenandoah.  It spent the first year of its career exploring the 

uses of mooring masts on land and with mooring ships.  It also was used to travel across 

the country, from New Jersey to California by way of Texas, and back to New Jersey.  In 

the meantime, the Navy had received permission to build another rigid airship.  This 

time, they would use the experts in rigid airship construction, the Luftschiffbau Zeppelin.  

The chairman, Dr. Hugo Eckener, was more than happy to undertake this construction.  

This was the opportunity to regain national prestige and keep the company in business.  
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By August of 1924, LZ126 was completed.  It was the largest and best-built of the 

Zeppelin rigid airships.  As preparations were made for the trans-Atlantic flight, Eckener 

decided this was an opportunity to show Germans that Zeppelins were once again in the 

air.  He took LZ126 over many parts of the country on its trial runs and to start its voyage 

to America.  LZ126 arrived in the United States on 15 October 1924.  It was given its U. 

S. Navy designation of ZR-3 and christened the Los Angeles.  When it arrived in 

America, LZ126 was filled with hydrogen gas.  Because of its volatility, the Navy had 

been using helium in its first airship, Shenandoah.  However, the United States--the only 

manufacturer of helium at the time--did not have enough to inflate both rigid airships.  

The Navy, therefore, decided to deflate the Shenandoah and use the helium to replace the 

hydrogen in Los Angeles. 

 In the first half of 1925, Los Angeles flew a number of sorties down the East 

Coast to the Caribbean.  She was tasked in June to travel to Minnesota.  Due to engine 

troubles, it was not able to complete the trip and returned to Lakehurst, New Jersey.  Here 

it was put up and its helium transferred back to the Shenandoah.  The rest of 1925, 

Shenandoah worked with the fleet during exercises of the New England coast.  Once the 

weather cooled across the midwestern United States, it was tasked for a publicity tour.  It 

was on this tour that tragedy struck.  On 3 September, the Shenandoah encountered a 

severe storm with ascending and descending winds.  The stresses on the airship resulted 

in its breakup killing 14 men.48  This accident shocked many, but infuriated the 

boisterous General William Mitchell.  Mitchell was not an opponent of the airship; on the 

contrary, he saw uses for the rigid airships in the U. S. Army and Navy.  In his book, 
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Winged Defense, Mitchell outlined the support role of the rigid airship in the United 

States Army as an airborne airplane carrier.49  The crash of this airship was preceded by 

the loss of aircraft in a publicity flight to Hawaii.50  Mitchell’s rage in losing fellow 

military members in the airship accident, some of whom he counted as friends, led him to 

make a public outcry.  Mitchell, who had been assigned to San Antonio to remove him 

from Washington and away from the Army air leadership, told reporters that the crash of 

the Shenandoah and the loss of the Pacific flight were “the direct result of the 

incompetency, criminal negligence and almost treasonable administration of the national 

defense by the Navy and War Departments.”51  This outspoken condemnation of the 

military departments led to his court martial in November of 1925.  Mitchell decided that 

his court martial would inevitably lead to his discharge or jail; therefore, he used that 

stage to promote the use of air power in national defense—and in particular to promote 

the uses of the airplane.  Although the inevitable guilty verdict was delivered in 

December, Mitchell had also accomplished what he had set out to do—educate the public 

about his view of military aviation.  His predictions during the trial were almost 

prophetic.  In his writings and in the testimony, Mitchel foretold the use of airplanes in an 

attack against the military installations on the island of Oahu, Hawaii, almost to the 

minute seventeen years before the actual attacks which brought the United States into 
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World War II.52  In all of his investigations, writings, and teachings, Mitchell reflected 

the trend of air power—the airplane was king of the sky for militaries. 

By 1926, passenger service was clearly the domain of airplanes as well.  In 

Germany, Deutsche Luft Reederei and Deutsche Luft Lloyd had consolidated into 

Deutsche Aero Lloyd.  Junkers had begun flying passenger services in 1921 with their 

cutting edge tri-motor aircraft and eventually joined with a number of smaller airlines to 

form the larger Europa Union airline service.  These two consolidated in 1926 to form the 

well-known airline, Deutsche Luft Hansa.  In England, the British government 

recognized the need for subsidies and moved to consolidate the Hadley Page, Instone, 

and Daimler airlines into the state-sponsored Imperial Airways.  America had finally 

joined the airlines race by 1926 as well.  Airlines had been started in Japan, Australia, 

Canada, Bolivia, Argentina, Columbia, and Persia.  In every case, airlines were using 

airplanes; not a single one was using rigid airships.  Militaries were following suit. 

Rigid airships had been removed from almost all of the military services around 

the world.  As seen earlier, the German military had discontinued use even as the First 

World War was concluding.  Italy and France were not using rigid airships for any 

significant missions by 1926.  Britain’s foray into the use of rigid airships was covered 

earlier.  By 1926, only one had not yet been disassembled.  The only two militaries that 

still processed operational rigid airships were the United States and Italy.  For the navies 

of the world, including those of the United States and Italy, the advent of the aircraft 

carrier signaled the end of a discussion concerning rigid airships’ role in fleets protection.  

The United Kingdom had rebuilt HMS Furious by 1925.  The United States had the USS 
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Langley in operation in 1925 and would be receiving the next two aircraft carriers in 

1927.  The French had started converting the Bearn for service as an aircraft carrier.  

Even Japan had started to build its aircraft carrier fleet.  Theirs was the first purpose-built 

aircraft carrier.  This is not to say that airships were through being championed in 

militaries.  The United States military had some very strong proponents.  Although the 

rigid airship was only in the Navy inventory, the United States Army still had in its 

regulations a place for airships.  A 1926 training regulation stated, 

The principal duties of airships for observation purposes are strategical or long-
distance reconnaissance and surveillance missions in seacoast defense. They are 
employed directly under GHQ, and, as they are very vulnerable to the attack of 
hostile pursuit and ground antiaircraft forces, their duties should be taken over by 
observation airplanes when the situation permits.53 

 
This reflects views held at the end of the First World War.  The Air Service had 

not yet moved into the age of airplanes only.  Others, however, had begun to move away 

from airships.  The Aeronautical Board, a joint service advisory board and consisting of 

Navy and Army leaders gathered to make decisions on military aviation, was created in 

1920 with orders that “heavier-than-air craft shall be provided in preference to nonrigid, 

semirigid, and rigid dirigibles whenever the former can satisfactorily perform the service 

required.”54  The passing of the Air Corps Act of 1926 and the creation of the Air Corps 

Tactical School also signaled the primacy in the American military.  Both of these 

solidified the role of the newly named Air Corps as the air power entity of the U. S. Army 

and both were focused on the use of the airplane as the primary weapon of air power. 
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In Germany, still not allowed to have military aviation, airplanes had become 

ensconced in aviation.  The rigid airships, although produced for the United States now, 

were not used for air travel or in military aviation doctrine.  A different version of the 

airplane was also being used for those who, after the war, had returned to flying as a 

sport.  Unfortunately, the airplanes that might have been available, almost exclusively the 

property of the German military, were destroyed as part of the Treaty of Versailles.  

Therefore, intrepid adventurers began to explore soaring as a flying sport.  Oskar Ursinus 

hosted the first glider meeting on the Wasserkuppe, the highest point in the Rhön Ridge, 

in the summer of 1920.55  This annual event brought together engineers and pilots from 

across Germany in the coming years.  Aviation theory and design can be linked directly 

to the lessons of these flyers as they tested aerodynamic theories and designed airplanes 

for efficient powerless flight.  Some of the names associated with the glider movement 

include Willy Messerschmitt and Ludwig Prandtl.56  At the same time, the German 

military was beginning to move from a theoretical air force to one of substance. 

With the agreements in the Treaty of Rapallo in 1922, the German military had 

access to an airfield in Russia on which to conduct training and test new technology.  

This secret base was where many of the future leaders of the Luftwaffe would train.  

Junkers and others supplied airplane designs for testing as well.  For many, the Treaty of 

Versailles was seen as an advantage for the German aircraft industry.  Since Germany 

was not allowed to continue manufacturing the existing designs, German aircraft 
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engineers were free to incorporate more up-to-date designs.57  Some of these designs 

were the results of those gliding in the Rhön, like Messerschmitt and Junkers.  Others, 

like Dornier, were able to start with fresh designs that would be some of the most 

successful of the 1920s and 30s.  One machine that was never considered as part of this 

new Luftwaffe was the rigid airship.  For one thing, hiding something that large would be 

impossible.  For another, the German military was still led by those who had experience 

with the giant airships and who had determined that those machines were not feasible as 

weapons of aerial warfare.  The airplane was the weapon of choice—faster, higher-

reaching, and versatile.  Bombers, flying boats, and fighters began to be designed and 

tested in secret.  The new Luftwaffe was embryonic, but very much alive. 

Airplanes had become dominant in every aspect of aviation by 1927, and one 

event solidified their popularity across the world—the solo flight of Charles Lindbergh.  

In May 1927, Lindbergh was the first person to fly solo across the Atlantic from the 

United States to the continent of Europe.  Others had flown from points closer – Canada 

to Ireland or the United States to England—but Lindbergh flew from New York to Paris.  

With his 33.5-hour flight, the world’s view of the airplane as the way to travel was 

established.58  At the time of his crossing, only one rigid airship was in operation in the 

world, America’s ZR3, Los Angeles.  The Germans were building another, the Graf 

Zeppelin, and the British had plans for two more.  Airships were resurging, but the next 

ten years would tell of the finale of these aerial leviathans. 
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CHAPTER SIX 
 

1927-1937: The Path to Lakehurst 
 

 
Following the flight of Charles Lindberg, the final struggles of the airship 

continued.  The solo flight ignited the imagination of the peoples across Western 

civilization.  Airplanes were now the most visible mode of aerial transportation.  The 

rigid airships still existed, but in so few numbers that they were a novelty.  The airplane, 

on the other hand, was much more widely used and was becoming a frequent sight in the 

skies across the globe.  Americans, for example, only saw the giant rigid airship flown by 

the Navy when it appeared in the sky en route to off-shore exercises. 

The United States Navy was still operating a rigid airship, mostly as an aerial 

scout and with plans to become an aerial aircraft carrier.  This proposed mission was 

challenged by aircraft and surface ships even before it was put into practice.  While the 

Los Angeles was being flown in exercises as a scout, the American Navy commissioned 

two ships designated as aircraft carriers, the Saratoga (designated CV-2) and the 

Lexington (CV-3).1  These two were smaller than the original American aircraft carrier, 

the Langley (CV-1), but since these were redesigned hulls from the Washington Treaties, 

the size of these two carriers was regulated to ensure America did not exceed the agreed 

upon maximum tonnage for capital ships.  Still, it was better to have more landing decks 

than to have bigger decks.2  With three carriers, the United States Navy had an aerial 
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presence within its fleet for underway aerial protection even in the middle of the large 

Pacific Ocean. 

One other event in 1927 that hindered the progress of airships across the world 

was the passing of the Helium Control Act of 1927 by the American Congress.  By 1927, 

the availability of helium had become a great concern for the Navy.  Under this act, the 

reserves of helium, found exclusively in the South Central United States—primarily in 

Texas—belonged to the United States.  Any exportation of the precious gas would 

require the agreement of the Secretaries of War, Navy, Commerce, and Interior.  Since 

the loss of the gas in the Shenandoah, the gas was protected to enable the filling of Los 

Angeles.  Once the Los Angeles began flying cross-country, it was required to vent some 

of the rare gas due to the pressures as it crossed the mountains of Southwestern United 

States on its journey to the West Coast.  Any extra helium was stored and coveted for the 

Navy’s airship program. 

A development that added to the safety of the airship while not in flight was the 

development of the short mast.  Until late 1927, rigid airships would moor to a 160-foot 

mast near the large shed at Lakehurst, New Jersey.  In August, while the Los Angeles was 

attached to one of the high masts, a gust caught the airship and thrust its tail into the air 

until it stood almost vertically on the mast—quite an amazing sight that was caught on 

film.  Luckily, no damage or serious injury occurred during the incident.  It did cause the 

airship community in the Navy to consider how to prevent a repeat performance of the 

rigid’s pirouette.  The solution was a short mast of only 60 feet with another attachment 

at the tail of the airship that held the lower vertical fin to a track that allowed for lateral 
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movement.3  This was later improved to include a locomotive to move the huge airships 

created in the next decade in and out of the sheds.  By 1928, mast mooring and shed 

storage of airships was common.  A ship was also designed to host airships on a mast at 

sea.  One of the more unique landings was made in January 1928 when the Los Angeles 

made a landing on the deck of the Saratoga.  This is the only time a rigid airship made 

such a landing.4  Later in the year, the airship was not making landings on aircraft 

carriers, the airship was becoming an aircraft carrier.  In July, an airplane attached to the 

Los Angeles using a “trapeze” mounting devise.  The small biplane flew to the airship, 

attached, and then was released to fly back to its base.  With that feat, a new mission for 

the airship was becoming a possibility; however, the U. S. Navy was still moving ahead 

with its surface fleet of aircraft carriers with the authorization of a fourth ship—the first 

to be designed from inception as an aircraft carrier.   

Airships were also trying to come back in areas of exploration and distance.  

Although Byrd had already flown over the North Pole and the airship Norge had followed 

a few days later, Umberto Nobile was determined to take his Italian airship, Italia, on the 

journey over the North Pole to show that Italy was a force in exploration, and perhaps 

that it was his expertise that made the original expedition a success.  On 23 May 23 1928, 

Nobile set out from Italy.  Unfortunately, the venture ended in a crash of the semi-rigid 

airship.  To make matters worse for the cause of airships, the rescue team used Dornier 
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flying boats to find the downed airmen.5  Luckily, the next step in the progress of 

airships, especially rigid airships, was to be a great success. 

After the restriction of the Treaty of Versailles, Germany was not allowed to use 

rigid airships.  The Luftschiffbau Zeppelin had created a successful airship for the United 

States, but the next was to be German.  On 18 September 1928, LZ127, christened the 

Graf Zeppelin, was launched.  It was larger than any Germany had processed in the war 

with a gas volume of 3,955,000 cubic feet of hydrogen.  A new development was the 

addition of 918,000 cubic feet of "blau gas"—a gas similar to propane—to be used for 

engine fuel.  The gas weighs the same as air, so as the gas is used, there would be no 

noticeable change in airship buoyancy.6  Less than a month after its launch, the Graf 

Zeppelin made its first trans-Atlantic flight.  This would be the first of many the great 

airship would make in its service life.  The Graf Zeppelin would go on to be the most 

successful airship ever built.  In May and June 1930, the Graf Zeppelin flew between 

Germany, Recife in South America, then Lakehurst, New Jersey, and returning to 

Germany.  Passengers paid $6,500 per ticket for the journey.7  By 1930, the Graf 

Zeppelin was not the only airship operating in Europe; the British were once more trying 

to establish airship competency. 

In the late 1920s, the British government had decided that airship travel should 

once again be explored as a means of connecting the empire.  A three-year program was 

to produce two airships of a capacity of 5,000,000 cubic feet and having a program cost 
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of an estimated £1,350,000.8  The first airship was a private effort by a subsidiary of the 

Vickers Company called the Airship Guarantee Company.  Designated as R100, this 

airship had a gas capacity of 4,893,740 cubic feet and was launched in December 1929.9  

The second airship was designed and built by the Royal Airship Works, a government 

entity.  It was launched in October 1929 with a 4,893,740 cubic foot gas capacity.  

Unfortunately, the airship weighed more than expected and this lifting capacity was too 

small for the weight.  The airship was taken back into the shed and another gas bag was 

added making the capacity 5, 509,753 cubic feet.10  Both airships used hydrogen as their 

lifting gas since the helium from the United States was still tightly controlled.  The R 101 

also cost the taxpayers £527,000.11  While the two British airships were being built, the 

German airship, Graf Zeppelin, was making history. 

In August 1929, Captain Lehmann began the first circumnavigation of the world 

by an airship.  The feat had already been accomplished by United States Navy airplanes 

in 1924.  However, the Graf Zeppelin made the flight around the world in just 35 days 

compared to the 175 taken by the airplanes in 1924.  The flight was funded in part by 

William Hurst, the American newspaper tycoon, and German newspapers with the other 

half funded by stamp collectors.  Passengers flew along at a cost of 200 marks.12  This 

was quite a feat compared to the success of the R 100’s flight to Canada in July 1930.  

However, the 57-hour and 36-minute flight gave great hope to the British airship 
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community, just as the Graf Zeppelin’s flight gave hope to all the world’s airship 

proponents.  The airship seemed to be making a comeback.  Then, on 4 October 4 1930, 

the R 101 began its flight from the United Kingdom bound for India.  After being refitted 

with a new gas bag, the over-budget and over-weight airship left its mooring at 

Cardington.  Over France, the airship became heavy due to loss of hydrogen and 

accumulation of rain on the ship that led to a series of events ending in the crash of R 

101.  “Of the 54 people on board, all but eight perished instantly in the flames; two of 

these eight died of their injuries shortly after the disaster.”13  After the crash and inquiry, 

the R 100 was also scrapped, ending for all time, British airship endeavors. In the years 

after the First World War, 1930 can be called the most successful for airship flight.  

During that year, more airships were used than in any year after the Armistice of 1919.  

The United States was operating the Los Angeles, the British had two operational airships 

in R 100 and R 101, and Germany was operating the most successful of all the rigid 

airships, the Graf Zeppelin.  With the crash of the R 101, only two nations remained 

interested in airship travel.  Conversely, airplanes were proliferating world-wide. 

By 1930, airplane transport had grown to cover the globe.  Richard Byrd had 

flown an airplane over the South Pole mirroring his success at the other end of the world 

and once again using the Ford Tri-motor.14 This design was also called the Junkers G31 

and was being used by Deutsche Luft Hansa.  The British Imperial Airways began 
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scheduled flights from Great Britain to India.  In America, Delta Airlines was formed.  

Airlines covered North and South American, Europe, Australia, and most of Asia.  

Distance was becoming the arena of airplanes as much as airships. 

A feat that would prove invaluable for long-distance military flights was the 

invention of aerial refueling.  During the first week of January 1929, Carl Spaatz, future 

first Chief of Staff of the United States Air Force, and his crew flew Question Mark for a 

record-breaking 150 hours, 40 minutes and 15 seconds.15  The aircraft was a tried and 

true design—the Fokker Tri-motor.  

The beginning of the 1930s also was witness to the emergence of some of the 

most advanced airplanes to that time, and many that would be so effective as to be used 

for the remainder of the decade.  One of the largest flying boats built to that time was 

created by the Dornier in 1929.  The Do X first flew on 12 July 1929 and set a record by 

flying, on 21 October 1929, with 169 people on board.16  The plane also flew from 

Europe to New York via Brazil in 1931.17  Along with this large airplane came an 

airplane that was arguably one of the most successful in Europe until after the Second 

World War, the Junkers Ju-52.  This airplane was able to carry 17 passengers.18  By the 

mid-1930s, airlines across Europe and South America were using the Ju-52.  It was to 

become the transport aircraft for the regenerated military air force in Germany in the later 
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1930s.  Not only were the airplanes gaining in performance, that performance was being 

demonstrated in greater numbers. 

Crossing the oceans had been only a dream at the beginning of the First World 

War.  However, by 1930, the North Atlantic had been crossed by a few airmen in 

airplanes and in airships.  In 1930, Aeropostale became the first to fly a commercial flight 

non-stop across the South Atlantic.19  A larger undertaking was accomplished in July 

1931 when Wiley Post and Harold Gatty flew around the world in 8 days, 15 hours, and 

51 minutes--a new world record.  Later that year, the Pacific Ocean was conquered by 

Clyde Herndon and Hugh Pangborn.  They flew from Tokyo, Japan, to Wenatchee, 

Washington, in 41 hours using a Bellaca Skyrocket.20  Another airplane that was soon to 

open the Pacific to passenger service and lay the foundation for later clippers who 

mastered the trans-Pacific was the Sikorski S40.  In 1931, this great airplane entered 

service with Pan American Airlines and helped to bring the Caribbean, Panama, and 

South America into reach for Americans.21  Imperial Airways enlisted another superb 

airplane, the Hadley Page HP-42.  This luxurious airliner was designed to carry 38 

passengers in comfort.22  New airplanes and greater performance enabled airlines to 

extend their passenger services even farther.  In 1931, KLM began regular service from 
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Amsterdam to Batavia, the longest regular air service at that time.  A year later, Imperial 

Airways established regular flights to Cape Town, South Africa. 

Military aviation around the world pushed ahead as well.  While the United States 

and Great Britain had established a significant naval air fleet around aircraft carriers, 

Japan was the first to use the concept in action.  In January 1932, Japan used the carriers 

Hosho and Kaga against China.  The Kaga would become infamous for its participation 

in the attack against Pearl Harbor in December 1941.23  In the United States, the first 

carrier-by-design, the Ranger, was commissioned on 25 February 1933.24  It is also 

important that the United States Navy was still experimenting with rigid airships. 

The Los Angeles was used from 1928 to 1931 in various naval exercises.  

Unfortunately, they were used for tactical reconnaissance instead of the strategic 

reconnaissance that airship proponents called on the airship to perform.  Because of the 

restrictions placed on the rigid airship in these exercises, the results were disappointing.  

Carrier aircraft were consistently able to locate and “shoot down” the airship.  Finally, 

after seven years of service, Los Angeles was parked after the launch of the new, larger 

Akron.  This latest airship was designed, along with Macon which was launched two 

years later, to be an airborne aircraft carrier with four airplanes assigned and an internal 

deck to house them in-transit.  The largest airship to that time had an equally large price 

tag, costing the American taxpayers $5,375,000.25  To move the large airship into and out 

of the sheds, the Navy used a mobile short mast.  With the changeover, the United States 
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had two airships, but only operated one.  The Los Angeles was decommissioned in 1932 

brining the count back to only one airship in the United States.  Akron was not the only 

airship in the world, though.  The German airship Graf Zeppelin was still operating 

around the world. 

By 1932, the Graf Zeppelin was settling into a steady routine of success.  Ernst 

Lehmann wanted to expand the airship’s capabilities and notoriety.  In July, he led the 

great airship on an expedition to the Arctic.  Unlike Nobile’s goal of flying over the 

North Pole, Lehmann was on a scientific data-gathering mission.  The expedition was 

funded mostly by stamp collectors, much like the earlier flight around the world.26  After 

the mid-summer flight to the Arctic, Graf Zeppelin returned to carrying passengers and 

mail between Europe and South America until the end of the flying season in October.  

Of note is the fact that once the passengers and mail reached Recife, they were carried on 

to their final destinations by Condor Airlines, a partner airline of the Deutsche Luft 

Hansa, and operating German airplanes across most South American countries.27  The 

following year, LZ127 made nine passenger flights to South America and nine the next as 

well.28  In the meantime, the Americans experienced another setback. 

In April, the United States Navy was set to launch its second aerial aircraft carrier, 

the Macon.  Unfortunately, the plan of having two airships operating simultaneously in 

the United States never came to fruition.  On 3 April 1933, the Akron took off to do 

Radio Direction Finding calibrations with airship enthusiast Admiral Moffett and 75 
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others on board.  The commander, facing a strong storm that prevented landing, decided 

to ride it out at sea.  After falling, venting gas, and falling again, the airship crashed into 

the ocean.  The airship was destroyed in the storm killing Moffett and 72 others.29  On 

April 21, the Macon was launched and took up where the Akron left off in trials and 

exercises.  By July, the American Navy ordered the Macon to participate in exercises of 

the Pacific coast to determine the military value of rigid airships in the Navy with the 

results due to the Chief of Naval Operation by September 1934.  The report, as one might 

imagine, was less than complimentary toward the operations of the airship stating the 

airship was not as effective as carrier-based aircraft.30  The commander of the airship, in 

an effort to prove the real utility of strategic reconnaissance capabilities of the Macon 

sought out the cruiser carrying President Franklin Roosevelt in the Pacific Ocean.  His 

success was met with irritation by the Naval leadership.31  But all that was to come to an 

end in February 1935.  After taking part in exercises off the Pacific coast, Macon was 

caught in a crosswind during a storm that broke off the upper fin.  The crew’s reaction 

caused loss of helium.  This made the airship heavy and caused it to crash into sea.  

Luckily, unlike the Akron disaster, the loss of the Macon was only accompanied with the 

loss of only two of the 83 people on board.32  Although there was a five-year project 

proposed and passed by Congress for 1937 to 1941, nothing ever came from the 

program.33  With the loss of the Macon, the only operating rigid airship in the world in 
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1935 was the Graf Zeppelin.  From 1933 to 1936, the Graf Zeppelin made 37 passenger 

flights and three mail service flights to South America.34  This single German airship was 

a success in itself; however, the airplane was becoming even more successful. 

The mid-1930s could be called the years of the flying boats.  During the years 

1934 to 1936, flying boats were used to conquer the oceans by moving people and mail 

on regularly scheduled flights.  Lufthansa established a regular airmail service across the 

South Atlantic, from Berlin to Rio de Janeiro.  The distance was made possible through 

the use of resupply ships stationed in the middle of the ocean.  The ships would recover 

the flying boats, mostly Dornier Wals, refuel the airplanes as pilots rested, then launch 

them from catapults on the final leg of the journey.35  

 In the Gulf of Mexico, Pan American Airlines was about to receive one of the 

most successful designs of the Sikorski company, the S42.  This design was described by 

Igor Sikorski as the fulfilment of a dream.36  It was a luxury liner of the air that could 

take passengers from Florida to South America or the Pacific coast of Panama.37  

Successful land-based airplanes were also becoming popular.  One of the most successful 

designs from the Douglas Aircraft Company, the DC-2, was launched in May 1934.  This 

design was the precursor of the DC-3, which was to come to fame as the military 

transport, the C-47—used widely by the American military throughout World War II.  

The other milestone aircraft launched in the mid-1930s was the Boeing B-10.  Considered 
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by the United States Air Force as the first modern bomber, it was widely used in 1934 

and 1935.  One of the more prominent events occurred in July 1934, when a young 

lieutenant colonel named Henry H. “Hap” Arnold led ten B-10 bombers on an Arctic 

mapping expedition. Flying from Fairbanks, Alaska, “Arnold’s B-10s photographed more 

than 200,000 square miles of previously uncharted territory, including new air routes over 

Russia and the Arctic Circle.”38   

America was not alone in launching superb airplanes of the day.  By 1935, 

Germany announced it was forming its first air force since the First World War.  The 

Luftwaffe was not a new organization, but was coming out of the shadows after years of 

secret developments in Russia.  Some of the airplanes that would become mainstays in 

the German military began flying in 1935.  One of the most recognizable airplane to be 

built in Germany was released in September 1935, the Junkers Ju87—the Stuka dive-

bomber.39  The British were keeping pace in the area of fighter airplanes as well.  In late 

1935, one of the two most successful British fighter aircraft of the 1940s, the Hawker 

Hurricane, was launched.  This was followed in March 1936 with the release of the other 

fighter that won the skies over Britain—the Supermarine Spitfire.40  The American Army 

Air Corps was not moving very quickly in the field of fighter aircraft; however, a 

prototype of one of the iconic World War II bombers was being tested by the Boeing 

Airplane Company in Seattle, Washington.  The Boeing Model 299, later to be 

designated by the U. S. Army Air Corps as the B-17 Flying Fortress, flew its first flights, 
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including a cross-country flight from Washington to Ohio, using the newly developed 

autopilot system.41  The aircraft also incorporated the newest technology including the 

secret Norden Bomb Sight.  The performance of the airplane had progressed so greatly 

that, even if Germany had not already determined in 1919 that the airship was not a 

viable military vehicle, the rigid airship would not have survived long in combat.  The 

giant rigid airships were also continuing to lose the race for commercial aviation. 

By the end of 1934, the British Imperial Airways had inaugurated regular airmail 

to Australia.  Using the latest flying boats from Martin, Pan Am also began long-distance 

airmail service from San Francisco, California, to Manila, Philippines.42  Airplanes were 

going farther and doing so faster.  In January 1936, Howard Hughes flew across the 

United States, from Burbank to Newark, in 9 hours and 26 minutes.43  Airplanes had 

reached the entirety of the modern world by 1936, but the proponents of the rigid airship 

were still clinging to a hope of revival. 

In 1934, the only German airship operating was the hugely successful Graf 

Zeppelin.  If this one was so successful, Propaganda Minister Joseph Goebbels thought 

that perhaps a second would be good for the new National Socialist-led country.  To 

bolster those efforts, he contributed two million Reich Marks to complete a new, larger 

airship, LZ129--the Hindenburg.  Although opposed to airships in general, the former 

World War I squadron commander and new Air Minister, Hermann Goering, contributed 
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another nine million Reich Marks.44  Additionally, Goering decided to take control of the 

rigid airship company by creating the Deutsche Zeppelin Reederei.  As a subsidiary of 

the Deutsche Luft Hansa, the Zeppelin passenger services and profits would then fall 

under the government, thus Goering.    

The Graf Zeppelin continued to make flights to South America throughout the 

year, but the leader of the Luftschiffbau Zeppelin was marginalized by the government.  

Hugo Eckener had criticized the National Socialist regime under Hitler and how they 

used the airships in 1936.  Goebbels made a public statement that Eckener was no longer 

to be mentioned.  This ostracizing left Ernst Lehmann as the de facto leader of the 

Zeppelin efforts although he listened to his mentor and leader, Eckener.45  Lehmann 

continued to captain the sole airship operating in the world on flights to South America.  

One flight, while ferrying mail to Recife, was tense and inspiring for airship enthusiasts.  

In November 1935, there was a revolution in Recife and surrounding areas.  The Graf 

Zeppelin was on its way and only a day out when Lehmann received word of the dangers 

and ordered to stay away.  The three-day ordeal proved the endurance of the airship.  At 

one point, Lehmann radioed a passing cargo ship and arranged for food and supplies to be 

lifted from the ship into the airship, which was matching speed with the surface ship.46 

During 1936, the Graf Zeppelin made another 13 passenger flights across the 

ocean and one postal flight.  It was also during that year that she was joined by another 

great airship produced in Germany.  The Hindenburg completed ten flights across the 
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North Atlantic in its first year, taking passengers from Germany to Lakehurst, New 

Jersey and returning.  Additionally, it undertook seven flights to South America—a very 

successful year for the two German airships with 31 flights in all.  The next year was to 

be just the opposite.  The season started out with the Graf Zeppelin flying to South 

America and the Hindenburg making a successful trip to North America.  In May, the 

Hindenburg was returning to the United States when tragedy struck.  On 6 May 1937, the 

Hindenburg exploded as it was approaching the mast at Lakehurst.47  The explosion and 

resulting fiery crash killed 35 passengers and crew, including Ernst Lehmann.48  The 

Graf Zeppelin was scheduled to return to South America on May 11, but Eckener decided 

to cancel that flight, and in July 1937, the Zeppelin was hung up and deflated.  Most 

would say that was the end of the airship; however, there was still another giant airship in 

production when the Hindenburg exploded.  The Graf Zeppelin II, LZ130, was 

completed and flew during 1938 and 1939.  The last great airship was still filled with 

hydrogen.  It completed 30 flights around Germany without passengers.  It also 

reportedly flew nine spy missions and was seen over the United Kingdom in 1939.  By 

1940, the German government decided to end the rigid airship program and 

decommissioned the Graf Zeppelin II.49  Clearly the Hindenburg explosion did not end 
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the rigid airship dream.  Americans were planning airships into 1940, and so did the 

Germans.  As the last of the rigid airships was flying in Germany, airplanes continued to 

progress to a point where even the rigid airships would have had a tough go at keeping 

pace. 

In 1937, Germany began to help in the Spanish Civil War.  The Condor Legion 

supplied airplanes and pilots to the fascist government.  These planes proved the 

Luftwaffe’s effectiveness.  In April, Luftwaffe bombers attacked Guernica with 

devastating effect.  This demonstration of Douhet’s concept of morale bombing was 

terrifying.  Bombing was also effective against ships, proving Mitchell’s theories.  In 

April 1937, the Spanish battleship Espana was sunk by an air attack.  Clearly bombing 

was effective with airplanes.   

This was also true of airplanes in commercial use.  By July 1937, Pan American 

and Imperial Airways were establishing partnership routes across the North Atlantic.  By 

August, the newly named Lufthansa (formerly Deutsche Luft Hansa) began seaplane 

services from the Azores to New York.  By the next year, the Do 26 and the Focke-Wulf 

Fw 200 Condor begin service.50  The Condor’s performance and range enabled it to make 

nonstop flights from Berlin to New York and from Berlin to Tokyo, Japan.51  The 

airplane was now the undisputed king of the air.
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CHAPTER SEVEN 
 

Conclusion 
 
 

The airship started out with a clear advantage.  The machine, as designed by 

Ferdinand Zeppelin, was a more mature and able machine than the airplane, even by 

1910.  Both were experimental and one-off designs.  No military or commercial value 

could be assigned to either at that time.  However, the airship was clearly more capable of 

having commercial or military use than the airplane.  While the airplane could travel for 

minutes and yards carrying one person, the rigid airship could travel for hours and miles 

carrying a crew and passengers.  Even though ending in disaster, the trial run that ended 

in Echterdingen showed the rigid airship was capable of carrying many people for an 

entire day.  With advances in technology, the airship should have been able to stay well 

ahead of the airplane and, perhaps, been the primary mode of aerial transportation.  That 

was not to be.  But it was not the crash of the Hindenburg that killed the airship as many 

believe.  That happened much earlier. 

With the advent of war in Europe in 1914, the two aircraft systems became more 

than experimental designs and plunged into a military role with mass production being 

the goal.  Here is where the airplane began to outpace the rigid airship in utility for the 

military.  At the start of the war, the airship was able to fly higher, faster, and farther than 

any airplane.  By 1917, the airship had become a slow-moving target for ground artillery 

and for faster-moving airplanes.  Fighter designs had been created that could outpace the 

airships, allowing for interception.  Armed with incendiary rounds, the airplane now 

presented the airship with its first defeats.  By the end of the war, German military 
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leaders, being the only military to have used rigid airships as a military vehicle of any 

consequences, had disbanded the airship divisions of the Army and Navy.  The airpower 

lessons of the war led to the primacy of airplanes in military strategy.  Most other 

militaries had come to the same conclusion.  After the war, only the United States, Italy, 

and Great Britain investigated the usefulness of the rigid airship in a military role.  Of 

those, the United States, albeit poorly managed due to certain biases, would be the only 

one into the 1930s to maintain at least one rigid airship for military purposes.  The rigid 

airship was clearly not a good choice for military service when faced with the threat of 

airplanes.  For the military, the airship died in 1918.  But hope survived in a commercial 

venture. 

Once war had ended in Europe, commercial air travel exploded.  Airlines were 

created in almost every country that had airplanes large enough to carry passengers and 

cargo. Here was where the rigid airship should have seen its greatest triumph over the 

airplane.  However, other than the German airline DELAG, no airline used rigid airships, 

and DELAG was to stop service after its rigid airship was confiscated for war 

reparations.  For most of the 1920s, airplanes were the only commercial carriers in the 

world.  By 1930, Britain and Germany were back in the race for airship services.  

Britain’s race was short-lived as the one of the two airships constructed crashed with 

deadly results.  The other airship was retired ending Britain’s foray into airships.  This 

left only Germany in the commercial realm.  For many years, only one airship was to 

carry the flag for German aviation.  While hugely successful, the Graf Zeppelin was an 

anomaly.  Airplanes and flying boats were beginning to take over routes and services.  By 

1934, flying boats were ferrying mail to South America.  Only very wealthy passengers 
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were flying the rigid airship to the New World.  Perhaps that would not have been 

enough and the rigid airships of Germany would have ceased within a few years.  

However, the propaganda machine and rivalries within the National Socialist government 

allowed the funding (eleven million Reich Marks) and additional missions.  This was also 

the case of the third airship built in the 1930s.  Once the propaganda value of the airships 

was gone, the program was killed.  Airplanes, on the other hand, continued to grow and 

cover the great distances of the world. 

The dream of airships clung to life through three decades.  However, the dream 

was just that after 1919.  No nation put any trust in the rigid airship as a military vessel 

after the First World War.  Strategic reconnaissance was a possible role, but the airplane 

was faster and cheaper to operate.  As a commercial venture, the rigid airship had the 

advantage of long-distance travel.  However, with the quick maturation of aviation 

technology, the airplane was able to make up the greatest portions of airlines by 1919.  

By 1921, there were no airlines with airships.  When it reappeared at the end of the 

1920s, the rigid airship, with only a single successful example, was overwhelmed by 

numbers of airplanes and flying boats.  While often claimed to be the end of the rigid 

airship, the crash of the Hindenburg was really just the final gasp of a dying technology. 
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