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FOR STEVEN CANBY

 



In thirty years, no cloud has ever darkened our sky.






PREFACE

In the end, perhaps the most revealing witnesses are the pictures. An unknown World War I machine gunner standing up in the nose of his aircraft, ready to fire at any enemy who came too close. His contemporary, the British ace Captain Albert Ball, proudly holding in one arm the engine cowling of a German opponent he has shot down and in the other the propeller. A Zeppelin on its way to drop a load of bombs on some British city. A World War II German Me-109 fighter with its ground crew on a French stubble field, and another aircraft of the same type taxiing in the Russian mud. An endless line of B-24 Liberator medium bombers being assembled at a Consolidated plant in Fort Worth, Texas, in 1943. Twenty thousand Allied paratroopers floating down on their way to be massacred by the Germans at Arnhem even as another 15,000 men were landing by glider. The first “atomic” bomb, dropped from a B-29 bomber, exploding over Hiroshima on August 6, 1945.

Better than a thousand words, pictures show where air warfare has come from and how it has changed over time. But this is not just a book about the past; it seeks to peer into the future as well. We know, or think we know, where we are. But where are we going? Is airpower destined to go from success to success, as many observers believe? Or has it already reached what the great nineteenth-century military theoretician Carl von Clausewitz in On War called the “culminating point”? If it has a future, what might that future look like? Or is it in its final days? And if so, what, if anything, could take its place?

When I say “air” I include both naval aviation and space. About the former, I have never understood why many books exclude it merely because the aircraft on which it relies are based aboard ship and/or often carry out a somewhat different kind of mission. After all, land-based aviation has often been used against targets at sea, and vice versa. Should one exclude Pearl Harbor from discussion just because the Japanese aircraft operated from carriers? Should one exclude Midway, Leyte Gulf, the Falklands war? Speaking of space, it is useful to recall that, until the last years of World War II, when the first ballistic missiles started traveling through space from launching point to target, it played no part in warfare. Since then its role has vastly expanded. This is partly because space operations supplement and assist those that take place in the air and partly because they are steadily taking the latter’s place. Needless to say, it is only by way of the air that space can be reached at all. Not for nothing does NASA stand for National Aeronautics and [my emphasis] Space Administration. In a word, space and air operations have become inseparable, and this fact is reflected in the way they are treated in this book.

When I use the term “air warfare,” I do not mean just the campaigns and the battles. Nor am I referring merely to the machines that did the fighting and to the men (there were hardly any women, but those who did participate will not be ignored) who flew them. Rather, I include the organizations that designed and developed and produced the machines as well as those that assembled and trained and commanded the men. In other words, I have tried to look at things from as many different points of view as possible. If an account does not do all this, it cannot be anything close to complete, and indeed passing over these matters could lead to serious misreadings of the history. Clausewitz said that “fighting is to war what cash payment is to business life”;1 yet any account of business life consisting solely of a list of cash transactions would not just fail to capture what took place but in fact be quite meaningless.

The outline of the volume is as follows. Part I, “Into the Blue,” provides a brief introduction to the rise and evolution of air warfare until the outbreak of World War II. Part II, “The Greatest War of All,” examines air campaigns  and operations during World War II. Part III, “The War That Never Was,” looks at the Cold War confrontation when another world war always seemed to be just around the corner but somehow never broke out. Part IV, “Little Wars” (compliments to H. G. Wells, who published a book with that title in 1905), deals with air warfare as it was conducted against, or by, all kinds of countries other than the superpowers during the period 1945–2010. Part V, “War Amongst the People” (compliments to my friend, General [ret.] Rupert Smith), examines the century-long history of attempts to use airpower in all its numerous forms against uprisings, guerrilla forces, terrorism, and similar forms of “non-trinitarian” warfare. Finally, the title of the concluding chapter, “Going Down,” speaks for itself.

I am obliged to many people for their help as I wrote this book. In fact, Lieutenant Colonel John Olsen, Royal Norwegian Air Force, provided the stimulus when he asked me to write an article on the history of airpower for a collection he was editing. John has also read and commented on the manuscript of this book; so did Wing Commander (ret.) Alan Stephens, of the Royal Australian Air Force, and Dr. Grant Hammond, formerly of the NATO Defense College in Rome and the author of a book on John Boyd. Both Alan and Grant also gave me some of their excellent writings on airpower for research.

Gregory Alegi kindly allowed me to read his paper on aerial combat during the Italo-Turkish War of 1911. My former student, Colonel (ret.) Dr. Moshe Ben David lent me some of the hard-to-get early works on the law of air warfare he had collected for his dissertation. Werner Froelich, of the Heeresgeschichtliches Museum, Vienna, explained some early Austrian attempts to use balloons in war. Monica Malgarini, also of the NATO Defense College, helped me find material concerning the 1911 Italo-Turkish War. Hava Noventern, who runs the Edelstein Library at the Hebrew University, helped me locate some esoteric publications on the origins of flight. Eva Reineke, formerly of the Deutsches Museum, Munich, kindly helped me find material about the flight pioneer Wilhelm Bauer. My longtime friend Robert Tomes, in Washington, D.C., provided me with encouragement and books at a moment when I was almost about to throw in the  sponge. Dr. Rivka Yermiash, who in addition to her many other virtues holds a pilot’s license and is an expert on airfield operations, has kindly allowed me to make extensive use of the dissertation she wrote under my supervision. So did Yagil Henkin, whose dissertation is probably the best account of the Rhodesian war of independence. Two other former students, Zeev Elron and Liran Ofek, helped me find mountains of material that, but for them, I would almost certainly have overlooked.

Though some of my requests for information must have seemed weird to those whose job it was to try to meet them, not once did I encounter a single refusal. To the contrary, most people went out of their way to help and even volunteered to read the text. Without any doubt, for those who have lost their faith in humanity, this is the way to go.






PART I

INTO THE BLUE 1900–1939


How did military aviation originate, how did it affect World War I, and how did it develop during the “twenty years’ armistice”? The answers to some of these questions are well-known, whereas many others have been lost in time or all but disappeared into dusty archives. Here we shall answer them in brief, starting at the beginning and reaching all the way to the last years before World War II.







CHAPTER 1

ANTECEDENTS AND BEGINNINGS


For practical purposes, manned flight maybe said to have started with the French brothers Joseph and Étienne Montgolfier, who, in 1783, held the first public demonstrations of hot air balloons. Benjamin Franklin, the American minister to France, witnessed one of the Montgolfiers’ manned balloon flights that year and would later express the hope that this new technology could be used in the cause of peace. A century later, the astronomer Camille Flammarion wrote of those first flights: “In the whole of human history, no invention was greeted by greater applause. Never did human genius achieve a greater triumph. The mathematical and physical sciences received a most striking affirmation. ... Man achieved mastery over nature.... triumphantly, he took possession of the celestial realms.”1


The year 1783 also saw Jacques Charles invent the hydrogen balloon, which almost immediately replaced the less efficient hot air balloon. Hydrogen had been recently discovered by the British scientist Henry Cavendish; known to weigh only 7 percent of a corresponding volume of air, it was called “flammable air.” Over the next decades, adventurous spirits, mostly from France, flew longer and further missions in the hydrogen balloons, dubbed “Charliers” after their inventor. In 1803, Étienne-Gaspard Robert,  a professional stuntman of Belgian origins, and a German physician named Lhoest took off in a balloon from Hamburg and ascended to an altitude of 23,000 feet. Later they described the experience: “the pain we felt was of the kind one feels when diving with one’s head underwater. It was as if our breasts had expanded.... All arteries were tense and showed themselves in relief. So much did the blood flow into my head that I felt as if my hat had grown too small for me. ... When the barometer showed 4/100 [that is, two-fifths of normal at sea level] we felt even worse.... Both physically and emotionally I sank into a kind of torpor in which we thought we could recognize the approach of death.”2


However, it soon turned out that the Charliers had all but exhausted the technical possibilities of lighter-than-air flight for the next century. Balloons could neither be steered nor go up and down freely, and many balloonists tried to correct these shortcomings. One added flapping wings, and a tail for steerage.3 Thomas Jefferson wrote of some kind of “screw which takes hold of the air and draws itself along by it” and expressed the hope that “perhaps it may be used ... for the balloon.”4 Others hoped to use oars or sails, and one planned to propel the balloons by harnessing eagles that would be directed by means of tasty morsels held out to them at the end of a pole. As English expressions like “gasbags” and “hot air merchants” show, by 1870 balloonists had acquired a reputation as charlatans.

Only after the invention of the internal combustion engine in the 1880s did the technical problems appear on their way to being solved, with the introduction of the dirigible, so named because it could be steered. Again, it was the French who took the lead in this new field, and in 1886 a French dirigible flew from Boulogne to Yarmouth in England. But today, the name indelibly associated with dirigibles is not French but rather that of a Prussian count, Ferdinand von Zeppelin. The count’s interest in aviation dated to the American Civil War, which he witnessed as his country’s official observer. 5 Yet it was not until 1890, after his retirement from the military, that he took up the matter full-time, and it was only in July 1900 that the first Luftschiff Zeppelin, the LZ 1, had its maiden flight. The machines, which soon grew to gigantic dimensions, were built around a frame of triangular  lattice girders covered with fabric. For reasons of safety, control, and maintenance, the gas was contained in separate gas cells. A catwalk gave the crew access to every part of the ship. Power was provided by gasoline engines, and steering was carried out by means of fins.

Meanwhile, what of heavier-than-air flight? The fact that it was possible in principle could hardly be denied. Birds apart, one only had to watch children playing with kites or with top-like devices that, equipped with a propeller that was rotated rapidly by pulling a string, could lift into the air; indeed, if there was anything unnatural about flight it was lighter-than-air devices, not heavier ones. The nineteenth century was obsessed with achieving heavier-than-air flight. As one contemporary wrote: “If there be a domineering tyrant thought, it is the conception that the problem of flight may be solved by man. When once this idea has invaded the brain it possesses it exclusively.”6 Until 1860, the British Patent Office received on average one application a year connected with aviation, but soon the figure increased sevenfold. Almost every feature later incorporated into aircraft was foreshadowed during this time. Meanwhile, starting in 1891, Otto Lilienthal became the first person to make successful flights with gliders, sailing off a hill not far from Neuruppin in Brandenburg. There a rather neglected monument marks the place where he experimented and, in the end, fell to his death.

It was up to another pair of brothers, this time not French but American, to make the next great breakthrough. Both Wilbur and Orville Wright attended high school for a time, but neither graduated. They had read about Lilienthal’s experiments and knew about their own countryman, Samuel Langley, who in 1896 succeeded in flying an unmanned steam-powered model aircraft. The Wright brothers’ machine was a double-decker made of wood, wire, and fabric. It had a custom-built gasoline engine that drove two “pusher” propellers in opposite directions. To minimize weight and drag, the undercarriage used a rail instead of wheels. The Wrights’ decisive contribution consisted of the controls: horizontal ones mounted in front, vertical rudders in the rear, and a third set, made up first of wings that could be “warped” and then of ailerons, that provided roll. All this allowed them  to control their craft as no previous experimenter had done. The contraption took off at Kitty Hawk, North Carolina, on December 17, 1903, and covered 120 feet in 12 seconds.

Right from the beginning, the Wrights tried to sell their invention to various armies around the world. This was nothing new. No sooner had the first Charliers gone up in 1783 than their inventor wrote in a letter to the daily newspaper Journal de Paris that they “could be made very useful to an army for discovering the positions of its enemy, his movements, his advances, and his dispositions.”7 Indeed the year had not yet ended before a 20-page tract was published in Amsterdam and Paris advocating the use of balloons to capture Gibraltar from the British.

Balloons could also be enlisted to impress a country’s enemies. An interesting attempt to do just that was made by Napoleon—General Bonaparte, as he then was—in Egypt in 1798. He had occupied the country, and now had a guerrilla war on his hands. He tried to intimidate the population by arranging a balloon flight. The Muslim scholar Abdl Rahman al Jabarti witnessed the event and described it as follows: “their claim that this apparatus is like a vessel in which people sit and travel to other countries in order to discover news and other falsifications did not appear to be true. On the contrary, it turned out that it is like kites which household servants build for festivals and happy occasions.”8


Following the balloons’ disappointing performance in Egypt, Napoleon ordered the unit that operated them disbanded. A big mistake, that: had he possessed them at the Battle of Waterloo in June 1815, he might have discovered Field Marshal Bluecher’s approaching columns before they arrived and took him in the flank. He might also have located Marshal Grouchy’s “lost” cavalry corps and sent it against those very columns. Probably the emperor would still not have won the battle, but he might very well have avoided defeat. Others were more open-minded; throughout the first half of the nineteenth century, inventors in various countries continued their experiments.

Considered as military instruments, balloons suffered from many disadvantages. On pain of drifting off in God knows what direction, they had  to be tethered to the ground. This limited the altitude to which they could rise and thus enabled ground troops to take potshots at them. In addition they were awkward to transport, took a long time to inflate, and had difficulties communicating with the troops on the ground. During periods of bad weather they could not carry out their observations or even take off at all. None of this prevented the Austrians in 1849 from trying to use them to bring rebellious Venice back under their control.9 The city being protected by its lagoons, which made it hard to attack with artillery, the idea was born to do so from the air. Two hundred hot air balloons were manufactured, each carrying a small bomb. They were launched from a ship, the Vulcano, in the hope that, coming down into the town, they would cause both damage and panic. As it happened, contrary winds turned the attempt into a near-complete failure. Only one bomb actually exploded inside the town, and even it did no damage.

By the middle of the nineteenth century, no futuristic novel was complete without some more or less fantastic reference to flying devices, and many of these were meant to be used in warfare of some sort. Particularly interesting was Albert Robida’s War in the Twentieth Century (1887).10 His Great War, which was supposed to take place in 1945, made use of many inventions to come, including submarines, flamethrowers, chemical and biological warfare, and tanks. Robida, who has been called “the most gifted and original artist in the history of science fiction,”11 even anticipated the debate between those who wanted to use flying machines against military targets and those who thought they would be most effective against civilian ones.

During the American Civil War, both sides, but the North in particular, extensively used balloons largely because of the advent of two new technologies: telegraphic communications and photography. The former permitted communications between the ground and the air, and the latter allowed a more accurate and comprehensive record of reconnaissance. The most important American pioneer in the use of balloons was Thaddeus S. C. Lowe.12 Just as the Civil War got under way, his experiments attracted the attention of Lincoln. At the First Battle of Bull Run during the following  month, Lowe was attached to the Army of Northeastern Virginia. He took off successfully and performed impressively but had the misfortune of landing behind enemy lines. Unable to walk because of an injury, he had to be rescued by his wife, who with the help of others, carried him to safety. Convinced that a balloon corps could play a useful role in the war, the president established it and appointed Lowe its commander, the Chief Aeronaut of the Union Army Balloon Corps. With some of his four, and later seven, balloons Lowe participated in the Peninsular Campaign. On at least one occasion, the battle of Fair Oaks in Virginia in May 1862, he provided critical intelligence that saved part of the Union Army. He was also present at Sharpsburg and Fredericksburg. If nothing else, the balloons proved a nuisance to the enemy, who felt exposed and were forced to take countermeasures, for example, by moving at night. As the Confederate general E. P. Alexander wrote, “even if the observer never saw anything, his balloons would have been worth all they cost, trying to keep our movements out of sight.”13 The Confederate Army also formed a smaller version of the balloon corps. However, since initially it did not have the equipment needed to generate hydrogen gas, it was forced to rely on hot air balloons, now called Montgolfières for their inventors.

In 1870–71, the French famously used balloons during the siege of Paris. First intelligence-gathering flights were mounted. Next, the city having been cut off from the world, a balloon post was formally established. Over a period of four months 66 flights took off.14 Thus some sort of communication between the capital and the government, established first at Tours and then at Poitiers, was maintained. However, all attempts to pass news into Paris by this means failed. Another use to which the balloons were put was to fly out prominent persons, including Léon Gambetta, who later became prime minister for a short time. Though the system proved itself, it always remained rather uncertain. Not only was the equipment extremely primitive, but the Germans took potshots at the balloons. To this were added the hazards of the weather. Once a balloon had taken off, there was no knowing where it might come down again.

Though still limited to lighter-than-air devices, military aviation slowly began turning from a somewhat outlandish enterprise directed by adventurers into a more serious concern. By 1884 the armies of France, Britain, Russia, Italy, Spain, and Germany all had balloon units with facilities to match. In 1892 the U.S. Army followed their example. The French took balloons to Indochina and the Italians, to Ethiopia, where they were soundly defeated. The British used them in South Africa. They served at the sieges of Ladysmith and Mafeking as well as the battles of Spion Kop and Paardeberg where they helped their owners spot artillery. One Boer prisoner even said that, if he and his comrades ever laid their hands on the balloonist who forced them to “creep” from shelter to shelter, they would kill him.15


In 1898 the U.S. Signal Corps took its only balloon to Cuba. Decades later, the historian of the U.S. Army credited it with finding a trail up San Juan Hill and directing artillery fire on Spanish positions there. This feat, she claimed, “may have been the determining factor” in the victory.16 Theodore Roosevelt, who famously commanded the Rough Riders during the battle, had thought otherwise. In his memoirs he wrote that the “captive balloon [which] was up in the air at that moment ... was worse than useless.” 17 Another author explained that, by approaching too near the front line, the “untrained” balloon crew attracted enemy fire and that “this aroused an unfriendly feeling towards aeronautics on the part of the ground troops.”18 The War Department sided with Roosevelt. It disbanded the balloon detachment, reactivating it only in 1907.

As the nineteenth century ended, the prospect of inflicting death, even large-scale death, from the air also began to attract the attention of lawyers and diplomats. When the first international disarmament conference met at The Hague in 1899 to consider limits on air war, the objective was to preserve military “efficacy” while minimizing human suffering. The principal supporter of limitations on air war of all kinds was Russia, which hoped to compensate for its technological backwardness. Its appeal was seconded by the smaller states, such as Portugal, Belgium, and the Netherlands. By contrast, France, Germany, Britain, Italy, and the United States  were all keenly interested in the emerging military possibilities of lighter-than-air devices and instructed their delegates to oppose the proposed ban.

Later the Americans changed their mind, allowing their representative, Captain William Crozier, to make a speech that set new standards in hypocrisy:
It seems to me difficult to justify by a humanitarian motive the prohibition of the use of balloons for the hurling of projectiles or other explosive materials. We are without experience in the use of arms whose employment we propose to prohibit forever. Granting that practical means of using balloons can be invented, who can say that such an invention will not ... decide the victory and thus ... diminish the evils of war and to support the humanitarian considerations which we have in view?19






In other words, dropping ordnance from the air could safely be banned precisely because the existing technical means for doing so had not yet reached the point where it was very powerful or very accurate. As better air weapons made their appearance, though, the prohibition on their use would have to be reconsidered. By no means should it be allowed to prevent one side or another from winning a rapid victory and, by so doing, bestowing the blessings of peace. This Alice in Wonderland logic was well received by the delegates. A resolution was passed to prohibit “for a term of five years, the launching of projectiles and explosives from balloons, or by other new methods of a similar nature.”

In reality, the declaration amounted to a mere moratorium. To quote Crozier again, in the future, weapons might well be “perfected.” They might become capable of “localizing at important points the destruction of life and property”; what nation would be prepared to forgo such wonderful arms? When the Second Disarmament Conference met in 1907, things went even worse for those who had hoped to ban or limit bombardment from the air. The prohibition was renewed with only a slight change in the wording. Much of the credit for this must go to Britain, which at that time  felt itself lagging behind the rest in the development of military aviation and was beginning to worry about the so-called air peril. Even so, the ban was to remain in force only until such a time as the next conference gathered. That conference never materialized. As British air marshal Arthur Harris, who in 1939–45 contributed as much to the indiscriminate bombardment of cities and the killing of civilians as anyone else, later commented: “In this matter of the use of aircraft in war there is, it so happens, no international law at all.”20


Meanwhile art was anticipating life. In 1907 the famous British writer H. G. Wells published the novel The War in the Air. In it, sometime in the following decade, the Kaiser launches a surprise attack on the United States using a fleet of Zeppelins. The largest, the Vaterland, is 2,000 feet long and can reach a speed of 90 miles per hour. “A huge herd of airships rising one after another had an effect of strange, portentous monsters breaking into an altogether unfamiliar world.”21 The armada sinks much of the U.S. Navy and bombs New York, forcing it to surrender, but the “spirited” American people refuse to give up. Fleets of American airplanes, secretly “developed after the Wright model,” appear out of nowhere. They attack the Zeppelins, which, designed mainly for bombing, are all but unable to defend themselves and are brought down. But now Japan and China form an alliance and join the war against America. The remaining European powers also get involved. Even “down in South America” people start fighting among themselves. Mighty fleets of flying machines—lighter-than-air ones, airplanes, and, on the Japanese side, swarms of small, agile “swordsmen” with celluloid wings—take to the air and clash.

Wells describes the effects of a single bomb—“a flash of fire ... preposterous clumsy leaps ... a faint screaming ... a falling mass of brickwork ... dust and black smoke”:
In this manner the massacre of New York began. She was the first of the great cities ... to suffer by the enormous powers ... of aerial warfare. She was wrecked as in the previous centuries endless barbaric cities had been bombarded.... As the airships sailed along they  smashed up the city as a child will shatter its cities of brick and card. Below, they left ruins and blazing conflagrations, and heaped and scattered dead; men, women and children mixed together.... Lower New York was soon a furnace of crimson flames from which there was no escape. Cars, railways, ferries, all had ceased and never a light led the way of the distracted fugitives in that dusky confusion but the light of burning.22






London, Paris, Hamburg, and Berlin are also bombed and destroyed. The “flimsy fabric of credit”23 that holds the modern world together having been disrupted, the outcome is global chaos.

With the benefit of hindsight, perhaps the most astonishing aspect of Wells’s vision was the enormous exaggeration of the damage that even “thousands” of airships, armed with conventional explosives, can inflict; at one point he says that “with a few hand grenades they [the Germans] made short work of every villa within a mile.”24 Like many others after him Wells seems to have completely misjudged the way civilian populations coming under air attack might react. He had no idea of the remarkable recuperative powers that cities such as Hamburg would turn out to possess, let alone of the social discipline that, contrary to his expectations,25 would make that recuperation possible.

Around this time, the problem of making lighter-than-air devices independent of the wind was finally on its way to being solved. Accordingly, in 1905 the French Army bought its first semi-rigid dirigible, which could cover 60 miles in a single flight at a speed of 25 miles per hour. In 1905, the Italian Army also purchased its first dirigible.26 In the same year, the first experiments in using dirigibles to bombard targets from the air were made. Spurred by French efforts in this direction, the armies of Russia, Austria, and Spain also purchased dirigibles. Still, the most spectacular progress was being made in Germany, and specifically by Count Zeppelin, whom we have already met. In 1908 he succeeded in convincing the army to buy his third airship, the LZ 3. By August 1914 a total of 14 had been sold to the army and the navy. However, several of them crashed or were decommissioned,  so that the number of those actually in service at the outbreak of hostilities was five, plus another three that were requisitioned from their civilian owners. At the time this represented the largest number of dirigibles operated by any power.

The greatest advantage of airships was always their ability to make extremely long voyages without having to land, refuel, or change crews. Once airborne, they were simpler and safer to operate than aircraft. On the ground, the situation was exactly the opposite. The largest Zeppelins had a volume of over 2,500,000 cubic feet. They needed enormous hangars, inside which, weighing as much as 50 tons when emptied of gas, they were suspended between missions. Taken outside, tethered Zeppelins were very vulnerable to side-winds. Early on, more came to grief trying to take off or land than during flight itself. Hence some hangars were mounted on huge revolving platforms like those used to repair locomotives. Near Cuxhaven, the German Navy built an installation known as Nobel. It consisted of twin hangars capable of turning 360 degrees in tandem. Each was 596 feet long, later extended to 655 feet; their width was 98 feet, their height 229 feet. Total weight amounted to 4,200 tons, all supported by eight enormous carriages. 27 To fly a mission, it was first necessary to produce, store, and pump vast volumes of gas—all procedures that required extensive and fairly complex equipment. Inflating a typical Zeppelin took about one and a half to two days. To operate its fleet of five, the German Navy required an organization of no fewer than 4,000 men.28 To make things worse, the hydrogen gas that provided the necessary lift presented a very serious hazard so that any accidental spark might turn the entire contraption into a blazing inferno.

Meanwhile, what about the use in war of heavier-than-air flying machines? From the moment the Wright brothers made their first powered flight to the one when they first tried to sell their “flyer” to the U.S. Army, which declined, little more than a year had passed. Convinced that the only possible buyers for their machines would be the military,29 the Wrights developed contacts in Europe, where, according to Hiram Maxim, the inventor of the machine gun, people were ready to buy anything that would help  them cut each other’s throats.30 The brothers tried Britain, where both the navy and the army refused their advances. Next, arriving in France, they were at first denounced as hoaxers and liars—since they were not French, how could they be anything else? Yet the wind soon changed. In 1909, following a series of very successful flights in which Wilbur demonstrated the by now much-improved capabilities of the family machine, the War Ministry purchased no fewer than seven aircraft. During the subsequent maneuvers pilots flying Blériot and Antoinette monoplanes not only showed that they could control their machines but took aerial photographs and used wireless to transmit the results of air reconnaissance to the commanders below. This demonstration of Gallic prowess convinced other countries to follow suit. However, the organization was decidedly amateurish, and many pilots were not even members of the armed forces but rich civilians who volunteered along with their crates. Employed to perform reconnaissance, liaison, and communication tasks, so much did aircraft and pilots suffer from the weather and from engine failure as to almost eliminate any advantage that might have been gained from their use.31


Still, some people must have been impressed. Shortly after the French maneuvers, the British changed their mind. Besides buying aircraft, they established the Aerial Navigation Committee. It was the first-ever government body specifically charged with military-aeronautic research; later it gave birth to the Royal Aeronautics Factory at Farnborough. Abroad, too, the “air forces” of the various powers continued to expand. By 1910 Germany had five military aircraft, England four, and Russia three. Italy, Austria, Japan, Belgium, and the United States had two each. With no fewer than 36 machines, France had more than all the rest put together.32 Still, the debate as to which type was more suitable for military purposes continued. As one German officer wrote in 1908, “the performance of the apparatus developed by the Wrights will always remain very far behind that of Balloons.”33


As so often happens when a new technology is introduced, a bewildering number of constantly changing models made their appearance. Each was built in very small numbers. Most were antiquated almost before they could  be distributed to the units. From then to the present, the saying that the best is the enemy of the good has remained one of the salient problems of airpower as a whole. An excellent example is the French Blériot XI. There were 132 produced, an unusually large number for the time, but these machines came in 12 different versions. They differed in their configuration, their carrying capacity (there were one-, two-, and three-seaters), and the power of their engines. During the aircraft’s years of service the latter went up from 25 through 50 to 140 horsepower. There was a “military” version, an “artillery” version, an “engineering” version (designed for easy assembly and disassembly so it could be transported), a hydroplane, and a clippedwing training version known as the Blériot roulant.34 Probably this last-named contraption, though unable to fly, has the right to be called the first aircraft simulator.

By August 1914, the order of battle of the various powers looked as follows:

[image: 002]

As important as numbers are organization, command and control, every kind of facility such as bases, as well as training. Most countries divided their nascent “air forces” between their armies and their navies, but apart from that the organizations they built up had little in common. In some countries they were appended to the cavalry as the arm that had traditionally been responsible for reconnaissance. In others they formed part of the artillery, the “learned arm” whose guns they were supposed to help direct. Alternatively they might form part of the corps of engineers, another learned arm (in France, there was a time when responsibility was divided  between the two), or else of the transportation corps as in the German Army; in the United States they constituted a branch of the signal corps.

Usually there was some system of dual command. An inspectorate, established within any one of the above arms, looked after the bases and the various flying devices. It also assumed responsibility for procurement, technical development, the training of personnel of every kind, and the like. In wartime, though, the various flying devices came under the orders of the formations to which they were attached and which they served. The general commanding an army might have a squadron of aircraft assigned to him; a corps commander might have a balloon or two, and the rear admiral in command of a squadron of warships a small dirigible or else a hydroplane. Only in Britain was an army air corps, forerunner of the Royal Air Force, established even before World War I broke out.

Building bases for aircraft was much easier than for lighter-than-air flying devices. Though they too had to take account of the weather, they were able to take off from, and land on, almost any level field with a reasonably consistent, reasonably smooth, surface. Little special preparation was needed; if the craft broke a wheel or a strut, the damage could often be repaired on the spot. Small craft and low speeds meant that, compared with what was to come later on, takeoff and landing distances were very short. Still, operating a fleet, even a fairly small fleet, of military aircraft required something more. At a minimum, hangars had to be constructed and maintenance and repair facilities provided. Fuel tanks had to be installed, ammunition dumps established, and quarters for the personnel found. It was also necessary to have some meteorological equipment, however rudimentary. To prevent the bases from turning into targets in wartime, they had to be camouflaged. The whole complex had to be provided with a communications network. Finally, a logistic system capable of keeping the bases supplied had to be called into being.

Inevitably the earliest pilots were self-trained, and inevitably this “training” led to accidents, many of them fatal. The first schools for military balloon operators opened during the mid-1880s. Besides teaching students how to fly, they instructed them in meteorology and the use of the telegraph.  35 Two decades later, the first flying schools proper opened their doors. The first air units were small and experimental, with the result that the selection process was often haphazard.36 While all armies relied on volunteers there was no agreement as to who would make the best pilots. Some tried to get former cavalrymen. Others looked for qualities such as good motor coordination and the physical condition needed to fly at high altitudes in open, unheated nacelles without oxygen; others still, for the ability to carry out what were inevitably very lonely missions, which required a suitable temperament. One British observer found pilots “curiously alike in type—quiet keen, interested faces, foreheads narrow rather than wide, eyes set somewhat close together ... as unlike the old bullet face as possible, tenacious and determined rather than aggressive and obtrusive.”37 Perhaps the most problematic quality, required by the Germans in particular, was “pugnacity.” Not only was devising objective tests for it difficult, but it was often possible to put different interpretations on the same results.

To get a sense of how training was carried out, take the case of Duncan Grinnell-Milne.38 In 1915, when he was just over 18, he volunteered for flight training at Shoreham. The airfield consisted of open fields and a few sheds. The first days were spent looking over the machines, watching instructors take off and land, and talking shop in the mess. Only after two weeks did Grinnell-Milne make his first flight. Next he went up several times a day, getting used to the sensation of flying and learning to operate the controls. After three hours and 20 minutes’ worth of flying he was allowed to fly solo. Over the next few weeks he often flew various machines. On one occasion the engine conked out and he had to carry out an emergency landing in an open field, but escaped without injury. On the ground, during all this time, instruction in rigging and engine fitting went on. Occasionally he and his fellow trainees were given “vaguely scientific lectures upon aerodynamics.”39 The final examination was an oral one. Some questions about aeronautics, some about engines, and a Morse test—and the ordeal was over.

At the time Grinnell-Milne and his comrades received their wings in 1915, the world’s first air war was already four years in the past. Today, all  that remains of the Italo-Turkish War of 1911–12 are some vague memories. At the time, it aroused much interest. Here I shall rely primarily on a 1913 volume by Commodore William H. Beehler, who introduces himself as “formerly attaché to the United States Embassies in Berlin, Rome and Vienna,” as well as some recent works.40 The origins of the war must be seen in great power politics—at the time it broke out, many choice Mediterranean morsels formerly under Ottoman rule had already been taken away by Britain and France, and Italy wanted its share.41 Libya at the time was defended by a ragtag Ottoman force numbering some 7,000 men. Later another 20,000 Arab volunteers joined in and soon proved to be excellent, if ill-organized, fighters, intimately familiar with the country, abstemious, crafty, and very cruel. The main ports were fortified, but their fortifications and artillery were antiquated. Commanded by Lieutenant General Carlo Caneva, the Italians had 40,000 men, as well as 11 “flying machines of the French type.”42 With the Ottoman armed forces famous for their weakness, the campaign was supposed to be short and decisive—what aggressive war isn’t? Hostilities opened on September 28, 1911, when the Italian Navy blockaded Libya and demanded that Tripoli surrender. Early in October, after no reply had been received, the town was bombarded and occupied. However, the fall of Tripoli and other coastal towns simply caused the Ottoman forces to retreat into the interior of the vast country. It did nothing to bring the war to an end.

Preparing for the war, the Italians hastily put together a contingent of nine aircraft, all single-seaters. They had engines capable of developing around 50 horsepower and cost some $6,000 each. This force left Naples aboard two ships on October 12 and 13 and arrived on October 16. Operations started on the 22nd. Later during the war, smaller contingents of aircraft, numbering two or three each, were distributed among the remote, and much smaller, towns of Benghazi, Derna, and Tobruk. As the number of aircraft slowly increased, so did that of pilots, officers, and men. Ground facilities consisted of a rough quadrangle of flat terrain that had been cleared of all obstacles and, sometimes, fenced in. To combat the soft desert sand, some bases had wooden planks laid end to end to form runways 300  feet long by 75 wide. Later some of the runways were illuminated at night. Scattered all around were tents that served as hangars for the various flying machines—huge, metal-framed ones for the dirigibles and smaller ones for the aircraft. The picture was completed by a hospital, a guard company, and the inevitable radiotelegraphic apparatus crowned by a tall antenna. Though there were some experiments in the use of wireless for air-to-ground and ground-to-air communication, it was too cumbersome to be so routinely employed.

Over the next few months the Italian pilots recorded a long list of firsts. These included the first recorded flight by a military aircraft over enemy territory (October 22), the first use of aircraft to lay naval gunfire (October 28), the first wartime use of wireless for air-to-ground and ground-to-air communication, the first wartime attempt at aerial bombing (November 1), the first wartime use of aerial photography (November 23), the first wartime mission flown by night (March 4, 1912), and the first, rather unsuccessful, experiment with nighttime bombing ( June 11). By this time, weather and serviceability permitting, Italian columns making their way across the desert were regularly escorted by aircraft. Their mission was to reconnoiter the flanks and spot ambushes ahead of time. Some pilots flew what were considered very long distances—as much as 75 miles from base and back.

Though the Italians enjoyed complete control of the air, they did not have it all their own way. In part, this was because of technical limitations. Flying without radio over uncharted terrain, pilots suffered from isolation and experienced great difficulty in navigation. Wind and dust often proved too strong for the primitive equipment and/or limited the pilots’ visibility. The Cipelli grenades that were used as bombs turned out to be far from ideal for the purpose. Weighing about five pounds, they had to be held between the knees of the pilot who had to control the aircraft with one hand and use the other to remove the safety pin. Most of the grenades missed their targets, exploding harmlessly in the sand. Others hit noncombatants. This not only proved counterproductive, helping drive people into the insurgents’ arms, but led to lively condemnations in the international press.  The latter, the Italians claimed, was motivated by “pseudo-humanitarian ideologies.”43


Though taken by surprise, the enemy quickly started fighting back. On October 25, a Captain Moizo became the first heavier-than-air aviator to have his aircraft shot at while he was in the air, reporting three hits on his Nieuport. This anti-aircraft fire, though primitive and uncoordinated, forced the Italians to climb higher and higher. On the other hand, the Italian officers in charge of the air battalion could console themselves with the fact that casualties were very light. Only on August 25, 1912, did Lieutenant Pietro Manzini become the first pilot to be killed in the war, and even so his death was the result not of enemy action but of a flying accident. Two weeks later, Moizo, having been forced to land owing to engine trouble, had the dubious honor of becoming the first aviator in history to be taken prisoner. Operations in Libya dragged on; as long as they remained within 40 miles of the coast, the Italians had little difficulty occupying any place they set their eyes on. However, each time they did so the elusive, but highly motivated, enemy retreated in front of their cumbersome columns, escaping into the desert. As the Italians, affected by a dearth of provisions as well as water, began to retreat, the Arab irregulars would emerge from their hiding places and launch surprise attacks. Each attack brought a fresh wave of casualties, including not just the usual crop of dead and wounded but men who had been impaled, crucified, and emasculated.

If anything, the use of airships proved even more problematic. The Italians had two of them, and they arrived at Tripoli on December 3 and 16, respectively. However, whereas aircraft could be housed in simple tents, dirigibles needed much larger hangars; besides, the ships had been damaged while en route. As a result, they could only start operations at the beginning of March 1912, long after the war had turned into a struggle of attrition. Airships could carry heavier bombs, and their endurance also made them more suitable for accompanying columns on the march. On the other hand, they proved much more vulnerable to enemy fire than aircraft—a portent, as it turned out, of things to come. The most important single operation carried out by airships took place on April 12, 1912, when they  helped their owners reconnoiter the Ottoman positions at the little settlement of Zuara, far to the west. However, the land attack aimed at capturing the place failed. After an operation that lasted 12 hours, the two airships barely made it back to Tripoli, 75 miles away.

In October 1912, Italian forces in Libya amounted to 100,000 men. Of them perhaps a few hundred were airmen, ground crews included. During the war as a whole, they are said to have flown exactly 712 sorties and dropped a few hundred bombs.44 Their role in the eventual victory was negligible; that victory, in fact, was brought about not in Libya but by the outbreak of the Balkan War, which diverted the attention of the Ottomans and sapped their resources in Libya. A handful of aircraft were used during the Balkan Wars of 1912–13 and also during the Mexican Revolution, which began in 1910. Most were flown by foreign volunteers, or mercenaries, who brought along their own aircraft, rather than by military pilots of the belligerents. Consequently operations tended to be sporadic and haphazard. Whatever the shortcomings of the Italian armed forces that the struggle in Libya helped reveal, it put the nascent Italian Air Force into a position where it was the most experienced of its kind in the world. Yet the conflict did little to bring the debate as to the respective merits of lighterand heavier-than-air devices to an end. Writing in his capacity as an official observer, Beehler felt that “Italy is the first nation to use aeroplanes in war, and they were operated by Italian naval aviation with considerable success, but they did not prove as formidable as weapons as was expected.” The Cipelli hand grenades in particular had proven all but useless, and the longer the war, the more the Italians themselves tended to replace them with leaflets that called upon the enemy to surrender.

The field where flying devices did excel was reconnaissance. Not only did they bring in enemy intelligence, but they also enabled the Italians to map parts of Libya from the air. As Caneva, commenting on the various sources of intelligence at his disposal, wrote, “our only certain knowledge derives from what our aviators have seen with their own eyes.”45 In this they were much assisted by the use of photography. Perhaps the most important lesson was that the single-seaters in use were not really more suitable for  that kind of mission than for air bombardment. But whereas the task of throwing bombs from aircraft could be simplified by installing a bombrelease mechanism, reconnaissance flights were best carried out with the aid of a separate observer. The problem was that the use of observers required two-seater aircraft with more powerful engines. Too, aircraft, though unopposed in the air, did not prove invulnerable to ground fire. In the future it would be necessary to armor the most vulnerable parts.

A point that seems to have escaped most contemporary observers, but which assumed very great importance later on, was that airpower did not play an equal role in every stage of the conflict. As we saw, both the Italian aircraft and, even more so, their airships only reached Libya after Tripoli and the remaining coastal towns had fallen. Once there, at first they proved quite useful in the fighting that followed, providing intelligence on enemy concentrations and helping naval gunners aim their guns. As the Ottomans dispersed and resorted to guerrilla warfare, though, the effectiveness not only of the Italian forces as a whole but of their flying contingent declined. For one thing, the Italians simply did not have enough craft to cover even a small part of the huge country. As time went on, the Turkish-Arab enemy, technologically very backward though he was, learned to cope with Italian airpower. Either he fired back, scoring the occasional hit and forcing the Italians to fly higher where their ability to see objects on the ground and hit them with their grenades was reduced, or he camouflaged his bases or switched to nighttime operations. Italian attempts to bomb these bases—in reality, they usually consisted of a few tents with, perhaps, some camels tethered to pegs in the ground—from the air were often ineffective. On other occasions their aircraft hit the wrong targets, thus contributing to the growing number of atrocities committed by both sides.

One British observer, Ernest Bennett, wrote that “the Arabs show no sign of perturbation when they see the air-ships.”46 The Italian airplanes, he thought, had often brought back useful intelligence. However, most of their efforts at bombing were inaccurate and “singularly futile.”47 Nevertheless, to Beehler’s mind, the war forcefully “demonstrated the indispensable necessity of aeroplanes and dirigible airships in war.” In London  the Times, which was probably the most important newspaper of the age, concluded that, in the future, no country should presume to go to war without “sufficient” aerial forces.48


Though losses turned out to be negligible, operating under the primitive conditions that prevailed in Libya and flying the fragile machines of the day took tenacity, courage, and resourcefulness. Above all, it demanded an ability to improvise that would have astonished subsequent air forces with their ultrasophisticated equipment, minute division of labor, strict procedures, and split-second timetables in which every aspect of every mission is laid down in the smallest detail. On the other hand the war also showed the limitations of the nascent airpower and the possibility that people’s expectations of it were considerably exaggerated.






CHAPTER 2

TEST PASSED


When the first shots were fired in the Great War, the number of uniformed men immediately available for being butchered was around 15 million. At the same time, advances in firepower, mainly quickfiring artillery and machine guns, forced troops to take cover and disperse, and so, instead of being concentrated at a single battlefield, they spread over fronts hundreds of miles long. A very few senior commanders apart, hardly anybody had an overall view of where friendly forces were, what they were doing, in what direction they were moving, and what their intentions were. Intelligence about the enemy tended to be even more fragmented. In other words, never in history had so many marched into battle knowing so little about themselves and their enemies.

In this situation, aviation came to the rescue. Compared to what came later, the flying machines of the time were primitive and fragile and their capabilities very limited. Their use for reconnaissance gave rise to many problems; especially important were the impact of the weather and the difficulty of making out details when flying over complex terrain. Another problem was the difficulty of distinguishing enemy forces from friendly ones. Yet aircraft had the advantage of being able to cover large spaces very fast regardless of topographical obstacles. One estimate was that they could do in four hours what it took a cavalry patrol 24 to accomplish.1 Furthermore, rather  than being confined more or less to the front line, they were able to gather intelligence far into the enemy’s rear.

The most dramatic incident took place on September 3. As the Germans decided to abandon the Schlieffen Plan for defeating France and turned their forces toward the southeast, thus presenting their right flank to Paris, it was aviation that brought the decisive news. As early as August 31, the day the Germans started their maneuver, a French captain of cavalry, Lepic, reconnoitering west of Compiègne, saw a German column advancing toward that city rather than south toward the capital. That night, another piece of information arrived, this time based on a bloodstained map taken from a dead German officer attached to the headquarters of the German First Army. It showed that, on the next day, its four corps were supposed to march not toward Paris but away from it. On the morning of September 3, the news concerning the enemy’s change of direction was substantiated by a certain French aviator, Lieutenant Watteau. Flying north of Paris, he had observed the German columns “gliding” east, as he put it. Another aircraft was sent up and confirmed the news.2


This kind of mission was typical of the times. Day by day dozens of aircraft with their pilots and observers took off trying to observe the movements of the armies below. Still, claims like Field Marshal Paul von Hindenburg’s about why the Germans beat the Russians at the battle of Tannenberg—“without the airmen, no Tannenberg”3—should be treated with caution. Here as elsewhere, aircraft represented only one out of many sources of intelligence. Their reports were not always considered reliable; the principal German staff officer involved, Max von Hoffman, insists that interception of Russian radio messages was critical whereas air reconnaissance sometimes led to confusion.4 As with all sources, even the most sensational news brought by the aviators was sometimes out-of-date. Even when it arrived on time it had to be arranged in suitable form, assessed for reliability, and fitted into the gigantic puzzle. Often, doing so proved harder than obtaining it in the first place.

As trench warfare replaced maneuver, things changed. Artillery came into its own, but it was not the artillery of 50 years before. Except on rare  occasions, its range having grown to between six and 18 miles, artillery relied on indirect fire at targets the gunners could not see. To correct the fall of shot, flying observers armed with binoculars were used. However, the disadvantages of aircraft quickly made themselves felt. At a time when barrages sometimes lasted for days and even weeks on end, aircraft had limited endurance. To stay in the air they had to keep moving, which meant that the observers’ perspective kept changing. Communication with the ground was also problematic. Against this background, balloons began to be regarded in a new light. Not only were they better suited for observation, but being tethered they could be linked to the ground by telephone. Quite soon no army was willing to do without these useful devices.

Fragile and often anything but easy to handle, early World War I aircraft presented about the worst possible platforms for launching aimed rifle fire. In any case rifles were too long and heavy to be comfortably handled in the cramped space available aboard. Handguns did not suffer from this disadvantage, but their range was limited and their accuracy poor. After a few months when opposing aviators took potshots at one another, all sides realized that the solution was one or more machine guns. The first to solve the problem of firing a machine gun straight ahead was the French flier Roland Garros, whose answer consisted of armor-plating the propeller so it would resist the bullets streaming through it. After his aircraft had been shot down and captured by the Germans, this primitive system was improved upon by the Dutch aircraft manufacturer Anthony Fokker, who found a way of synchronizing the propeller blades with the machine gun firing through them.5 The result was the emergence of a new type of aircraft, the fighter. It differed from the reconnaissance aircraft in use in that it carried only one man, not two. As the first fighters reached the battlefield late in 1915, they opened the era of air-to-air combat, which has now all but ended.6 The appearance of true fighters soon led to their being grouped in the appropriate units; the first of these were created by the Germans in August of the next year and took part in the later stages of the Battle of the Somme.

Normally pilots encountered one another by forming visual contact during patrols. At that point the aircraft’s qualities would come into play. The  most important ones were speed, range, altitude (and the ability to gain it quickly), maneuverability, and firepower. Speed and range enabled a pilot to start and end a fight at will. Altitude enabled him to fly higher than his opponent and swoop down on him from some unexpected direction—if possible, out of a cloud, or from the direction of the sun. Maneuverability was required to get into an advantageous position behind an enemy’s tail, inside his turning circle, or under his belly (the way to hit two-seaters in particular). It was also useful for pilots trying to make their escape. Firepower was provided first by one, later by two, machine guns. All these capabilities were determined very largely by engine power as the most important variant of all. From 1914 to 1918, fighter aircraft more than doubled the power of their engines. Weight went up by about 45 percent, maximum speed by about 30.7


Since engine power was always limited, the remaining qualities tended to come at each other’s expense. Since each designer had his own preferences, it was often hard to say which aircraft were superior. Among aircraft produced roughly in the same year, probably none was superior in every respect. There were limits to what could be done, and not even the best pilots were able to overcome the shortcomings of an inferior machine. On the other hand, where overall quality was approximately equal, the pilot who best understood the qualities of his own and the enemy’s aircraft and knew how to make the best of them usually won. So exhausting was air combat that pilots, though they had fought in subzero temperatures, often returned bathed in sweat. Losses were horrendous—in April 1917, the life expectancy of British pilots stood at eight days from their first combat flight. While aces lived a little longer, theirs was hardly a safe existence; by the time he was killed, at 23, with 53 victories to his credit, French ace Georges Guynemer had been wounded twice and shot down eight times. Until the spring of 1917, when the Germans started issuing them, pilots were not even given parachutes.

Unlike ground warfare, the air war was waged by small numbers of volunteers; even in the last year of the war no country produced more than 8,000 of them. Combat took place at high speed as both parties approached  one another at as much as 220 miles per hour. The fighting was short and wild, with aircraft diving, turning, and maneuvering crazily in all directions. Sometimes they collided with each other, and indeed some German pilots believed that the Russians deliberately resorted to ramming.8 Here is one entirely typical description of what it was like:
A pilot, in the second between his own engagements, might see a Hun diving vertically, an SE 5 on his tail, the tail of the SE 5 another Hun, and above him, again, another British scout. These four, plunging headlong at two hundred miles an hour, guns crackling, tracers streaming, suddenly break up. The lowest Hun plunges flaming to his death, if death has not taken him already. His victor seems to stagger, suddenly pulls out in a great leap, as a trout leaps at the end of a line, and then, turning over on his belly, swoops and spins in a dizzy falling spiral with the earth to end it. The third German zooms, veering, and the last of that meteoric quartet follows bursting.... But such a glimpse, lasting perhaps ten seconds, is broken by the sharp rattle of another attack.9






The character of air combat, plus the fact that the pilots tended to be young, upper-crust volunteers, turned aircrew into heroes. Their pictures were published, their exploits endlessly narrated by the press. They acted as guests of honor at all kinds of festive occasions, were decorated, interviewed by the press, and received by dignitaries. For example, Manfred von Richthofen, the Red Baron, as the best-known German ace of all, once had a talk with the Kaiser. Obviously unimpressed, later he wrote that “the conversation was very one sided. The principal topic was anti-aircraft defenses.” 10 Aces received mountains of fan mail—much of it including all kinds of proposals, from making a child to marriage, though not necessarily in that order. When Major James McCudden (1895–1918), one of five British aviators to hold a Victoria Cross, walked into a London restaurant, “the women ... fought to get at him just like they do at a bargain counter [and] the girl with him thought she was the Queen of Sheba.”11


Much has been written about the “chivalry of the air” that supposedly did something to make war a little less terrible. Certainly pilots on both sides sometimes dropped messages on each other’s bases, challenging their enemies to take off and fight in the manner of medieval knights. Certainly captured aviators usually got decent treatment, and those who had been killed behind enemy lines, a decent burial. On occasion captors would protect captives from attacks by the local population. The warring sides would ask for, and receive, information concerning missing airmen. They might also ask for, and receive, their prisoners’ kits. Enemies who happened to land close together might greet one another courteously enough.12


But there was a darker side to all this. Much air combat was based on surprise. If anything distinguished outstanding pilots from the rest, it was their ability to take an enemy unaware and kill him before he had even realized what was going on; it is told that, when an old woman whom Guynemer had almost killed in a traffic accident called him a “murderer,” his response was, “Madame, you don’t know how right you are.” Speed and the almost total lack of communication between opponents made it hard to give quarter “without betraying the interests of your country,” as another French ace, René Fonck, put it.13 Furthermore, to prevent false claims, accidental or deliberate, all sides soon adopted the system whereby kills had to be confirmed. Many pilots loved to see their opponents crash. All in all, chivalry may have made air warfare a little less terrible than it would otherwise have been. Perhaps, too, the belief that “with us every battle is personal, man against man, with equal weapons and equal chance,”14 helped airmen come to terms with their murderous work.

Since Britain, France, and Germany together produced over three-quarters of all the relevant aircraft, air warfare focused on the Western Front. Now one side, now the other, gained a slight advantage; but normally such an advantage only lasted for months, if that. Tactically, perhaps the most outstanding characteristic of the Western Front was that the winds usually blew from west to east, reducing the range of German aircraft.15 On the other hand it gave them an advantage on the return journey and also in case of an emergency landing behind their own lines. The fact that the  country in the east was flat and had few landmarks made navigation more difficult than it was in the west. A much lower aircraft-to-space ratio also meant that air operations played a smaller role; less than one-half of 1 percent of the victories the Germans claimed were won in the east.16 Another characteristic of the Eastern Front was that there were fewer modern transportation arteries such as railways. Thus, when a yard or station was hit, the effect on the front was immediate and the damage considerable. Huge spaces and the paucity of major cities and industrial centers also meant that anti-aircraft defenses were weak.17 Down in the south the Italians enjoyed a decisive numerical advantage (they outproduced the Austrian-Hungarians by almost four to one, and unlike their enemies they only had one front to fight on).18 Yet the mountainous terrain made reconnaissance, as the most important way by which aircraft were made to support major ground operations, more difficult than usual. Other theaters of war, such as the ones in Albania, Macedonia, Gallipoli, Palestine, and Iraq, had their own peculiarities.

From early 1918 on, the balance in the air tended to swing toward the Allies. Until then, notwithstanding shortages of raw material that sometimes forced them to cut corners, the Germans seem to have maintained a slight technical edge. Another German response to their enemies’ numerical superiority was careful training. German pilots received 65 flying hours before they entered specialized combat training.19 By contrast, there were moments in the war when British pilots were sent to their units with as little as 17 hours’ flying time behind them. This difference was accentuated by the fact that, whereas most German pilots were shot down over their own territory and, if they survived, went back into combat almost immediately, Allied ones, having crossed the front to the east, were much more likely to be captured. All this may explain why the Germans managed to shoot down between two and three aircraft for each one they lost.20 Taking the war as a whole, they lost a smaller percentage of their total force than did either the French or the British.21


From very early on in the war, aviators sometimes used their carbines to take potshots at the enemy below. William Bishop, a Canadian pilot who  with 72 confirmed kills was the Allies’ second highest-scoring fighter pilot, described how “with hate in my heart ... I fired every bullet I could” into the “frightened faces” of the “Huns” 30 feet underneath.22 However, as General (as he then was) Hugh Trenchard, commander of the Royal Flying Corps in France who later became the first commander of the Royal Air Force (RAF), wrote, there was no attempt to select targets systematically or to coordinate air operations with those on the ground.23 Things began to change in the spring of 1917 when the German retreat to the Hindenburg (Siegfried) line created a situation where the Allies needed fewer aircraft for artillery observation and more could be allocated to ground attack. Furthermore, moving columns of men, machines, and horses proved a lot easier to hit than infantry in their shelters. In the words of a subsequent British air marshal, Sholto Douglas, “these low flying attacks ... were a wretched and dangerous business, and also quite useless.”24 Even before the war, some observers understood that ground attack aircraft should have their most vulnerable parts covered with armor. By the middle of the war, engines had grown sufficiently powerful for the process to begin. “Battle aircraft,” as they were known, were designed both for strafing and for dropping small bombs, though accuracy was always a problem. Unlike the British, who apparently believed that any fighter pilot could engage in ground attack, the Germans provided their pilots with specialized training. Hence they played an important role in the March 1918 offensive with which the German High Command sought, but ultimately did not succeed, to end the war.25


Later the boot was on the other foot. During the great battles of May–July 1918, Allied aircraft, including American ones, proved equally effective first in halting the German second-echelon troops and then in harassing them as they in turn tried to retreat. The historian of the Bavarian List Regiment, the same in which Adolf Hitler served as a runner, described its experiences in late July 1918 when it was retreating across the Marne:
Aviators ... reconnoiter our positions and bomb them. They machine gun infantry, artillery and marching columns. Sporadically they fly high behind our lines and fire at a barrage balloon, which  falls to the ground in flames.... The most frightening, however, are aircraft armed with anti-personnel bombs.... Twenty-five, thirty and more aircraft suddenly appear [and] each drops forty bombs. We do not worry anymore about infantry fire [and] we have become used to artillery, but these pilots drive the troops to distraction. We literally climb up the trees, in order to avoid fearsome low trajectory projectiles from the exploding bombs.26






To defend themselves against ground attack at the front as well as the zone of communications, armies developed some of the earliest anti-aircraft defenses. Some of the guns in use, mostly of about 76-millimeter caliber, were capable of firing as many as 25 rounds a minute, filling the air with lead. Contemporaries varied in their assessment of the defenses, rating them from almost useless to very effective indeed. By one account, the most famous air ace of them all, Richthofen, the Red Baron, was killed not in air combat but by an Australian machine gun firing from the ground.27 At the very least, the need to cope with such opposition made it much harder for pilots to aim their own weapons.

During the years before the war, many writers and journalists examined the possibility of so-called strategic bombardment aimed at centers of population and industry. Tapping into the same mindset as Wells did in The War in the Air, many assumed that, in such a case, destruction would be vast and that the population, mad with fear, would force governments to make peace.28 Yet much of this remained in never-never land; at the time hostilities broke out, only the German Zeppelins were capable of staying in the air for long periods, covering considerable distances, and carrying more than a token load of ordnance. Heavier-than-air machines were too small, and their range too limited, for them to present a serious threat. Assessing the situation in mid-1915, Trenchard concluded that “the results [were] in no way commensurate with the efforts made, the risks incurred and the number of bombs dropped.”29


It was, however, a conclusion that was not followed up on. As the Germans also resorted to strategic bombing, the call for revenge was hard to  resist. In 1916, Allied fliers raided Germany 41 times. They killed 151 people and injured another 237. The number of raids rose to 81 in 1917, and the figure for 1918 was larger still. By the summer of that year hardly a night passed without Allied squadrons launching an attack; between June and November, the British alone dropped over 500 tons. Impressive as this growth was, it was as nothing compared to the millions of tons of artillery ammunition being fired at the front.30 Targets were meant to consist of installations producing, storing, or transporting war materials and troops.

The heaviest bomber of all was the British Handley Page V/1500 known as the “Berlin bomber.” Thirty-two were built, but they came too late to take an active part in operations. The machine was 62 feet long and had a wingspan of 126 feet. Four Rolls-Royce engines rated at 375 horsepower each enabled a crew, plus four or five machine guns, to be carried. While ceiling and speed (a maximum of 97 miles per hour) were only slightly greater than those of previous models, the bomb load went up to 7,500 pounds, almost twice as much as any other aircraft of the time. Though the weight of bombs increased—by the end of the war, the British were experimenting with devices weighing 1,650 pounds—finding targets and hitting them was very difficult. Even in 1917 a bomb dropped from 10,000 feet might easily miss by 3,000 feet. In practice it was entire districts, not individual towns, that suffered; the result was harassment, not serious operations of war.

Except for the airships, about which more in a moment, developments on the German side ran roughly parallel to those on the Allied one. Like their enemies, the Germans entered the war without any aircraft suitable for bombing missions. Like their enemies, this fact did not stop them from trying. Owing to the military targets they contained, towns such as Dunkirk, Nancy, Luneville, Belfort, Besançon, Toul, and Verdun often came under attack. However, two-engine machines capable of bombing London became operational only in mid-1916. Still not satisfied, the army turned to four-engine machines in the form of the Staaken R-VI. It could lift a load of a little over two tons of bombs to a distance of about 500 miles. By the end of the war, 18 had been built. They were used first on the Eastern  Front and then against Britain, on which they dropped a total of 30 tons of bombs. Yet losses of the planes were heavy, and in May 1918 the raids were suspended.

Much more than the Western Allies, the Germans had invested in airships. 31 Used mainly for reconnaissance, those operating over land proved a complete failure, but the story of the navy’s airships was very different. On January 19, 1915, the Navy High Command launched the first three Zeppelins against the small port of Yarmouth on the East Anglia coast. As it turned out, one of the three developed engine trouble and had to abort its mission. The second succeeded in killing exactly one man and one woman; the third drifted way off course but was ultimately able to repeat the same feat as the second in another town over which it had flown by mistake. Yet the navy was not discouraged. As more and better ships became available, the raids were mounted at a rate of about one every fortnight on the average. By the time they were discontinued in August 1918, some 275 tons of bombs had been dropped.32


Compared to bombers, the airships’ greatest advantage was the size of their payload, which increased from three tons in 1915 to well over twice that three years later. They also had an extremely long range; some German commanders even dreamed of bombing New York. On the other hand, the airships’ large size and low speed made them easier to discover and destroy. The obvious solution was to fly higher. Yet as the Zeppelins rose to 17,000–20,000 feet they began suffering from mechanical problems. Engines lost power, windows (made of celluloid) cracked, and control cables froze and refused to budge. To make things worse, not having helium, the Germans were forced to fill their airships with hydrogen instead. Once incendiaries started to be used in 1916, the crew’s chances to avoid a horrendous death were minimal. But even when the ships escaped the fighters, things did not always go right for them. Out of 11 that embarked on the so-called silent raids (silent because the Zeppelins flew so high they were barely noticed, let alone countered) in October 1917, only seven returned to base. By the end of the war, out of 82 Zeppelins that had seen service, only nine were left.

The anti-aircraft defenses used at or closely behind the front did not work well against high-flying bombers and airships. What was needed was some kind of forewarning concerning the approach of the enemy, his altitude, and his course. Normally such warning was provided by an observation post employing optical and acoustical means; the British even tried using blind people on the assumption that they were better able to hear sounds and identify them than those who could see.33 Some of the defenses were deployed in lines, protecting or at least seeking to protect entire countries much in the way trenches did on the ground. Both the Germans and the French had lines covering the border between them in Alsace-Lorraine. Alternatively, they were focused around particularly important points such as cities. Since more and more bombing attacks took place at night, electric searchlights were used. Anti-aircraft defenses represented one of the most important growth areas in the whole of World War I. The Germans put the total number of Allied craft that flak brought down at 1,590.34 Later, too, anti-aircraft defenses were always a factor that the proponents of airpower, often much against their will, had to take into account.

Civil defense apart,35 the other way to counter strategic bombing was to scramble up fighters. For example, late in the war the British were operating a system intended to protect London as the most important target of all.36 News of an enemy attack could be telephoned to a central operations room within 30 seconds of the first sighting. In the room, the attackers, represented by small colored wooden blocks called counters, were marked on a map; next, orders went to the anti-aircraft batteries as well as the fighter squadrons. Repeated drill ultimately enabled fighters to take off within two and a half minutes of receiving their orders. From this point on, everything depended on how fast they could reach the attackers’ altitude; unfortunately this was a field where Allied aircraft designers lagged.37 Success rates varied from very high to very low. General Edward Ashmore, the officer in charge of the London Air Defence Area, estimated that out of every eight fighters he got into the air one would contact the raiders.38 Fighting back with their machine guns, the latter sometimes succeeded in driving off or destroying the fighters. Yet the need to avoid or fight off the defenders  forced the attackers to break formation and scatter. Early in 1918, one out of ten German bombers participating in any given raid was shot down and another was lost to some kind of accident. Though true figures are hard to get, clearly the bombing operations involved heavy attrition of aircraft and personnel. Pressed by a shortage of raw materials as well as labor, ultimately the Germans found them unsustainable.

The best indicator of the increasing emphasis on strategic bombing was the growing amount of resources committed to it. Still remaining with the British, who as an island nation were more intent on bombers than anyone else, in 1918 they had 86 air squadrons on the Western Front. Of those, 12 percent were suitable for long-range operations, a figure very similar to the corresponding German one.39 Had the plans for 1919 been realized, the RAF, founded in 1918, would have grown to 179 squadrons, of which just over one-third were to consist of bombers. Excluding reserves, the total number of machines would have risen to a little over 1,000, far more than that of bombers still left in service in all air forces combined in the twenty-first century.40 Since each bomber required far more men and resources than a fighter, the above figures actually underestimate the effort that building Britain’s new bomber arm required.

At sea, as on land, some prewar officers saw aircraft as mere toys and vowed they would never be of any great use.41 However, especially among young officers, expectations were very high. Particular attention was paid to the use of anti-submarine warfare.42 In February 1914, Winston Churchill, who was serving as the Lord of the Admiralty, wrote:
The objectives of land aeroplanes can never be so definite or important as the objectives of seaplanes, which when they carry torpedoes, may prove capable of playing a decisive part in operations against capital ships. The facilities of reconnaissance at sea, where hostile vessels can be sighted at enormous distances while the seaplanes remain out of possible range, offer a far wider prospect even in the domain of information to seaplanes than to land aeroplanes, which would be continually brought under rifle and artillery fire  from concealed positions on the ground, among trees, behind hedges, etc.43






Accordingly he did everything in his power to build up naval aviation, requisitioning funds, setting up an Air Department within the admiralty, establishing bases along the east and south coasts, and purchasing aircraft left and right. By the summer of 1914 he had about 50 of them, mostly based on land not far from the shore. They were meant to defend the navy’s vital installations, particularly the terminals on which it depended for its oil as well as the ports along the eastern and southern coasts. Others were earmarked to act as the fleet’s eyes, locating any approaching German warships and bringing them to battle.

Developments in other countries were quite similar. For example, as early as 1909 the Austrian-Hungarians, not otherwise known for their prominence in the field of aviation, set up a naval air arm. In 1914 it consisted of 22 seaplanes, among them the Lohner flying boat, which was considered the best of its kind in the world. Just one day after Italy entered the war in May 1915, some of them bombed the arsenal at Venice. By contrast, the German Navy only entered the field of heavier-than-air aviation in 1913. Later it built airfields both along the Baltic and along the English Channel, where they were used to assist submarines going on patrol or returning to port. Among the main belligerents, the laggard in developing maritime aviation was France. Only in 1912 did the French Navy begin to create an aeronautical service. It entered World War I with just eight naval planes.

The earliest hydroplanes, equipped with floats instead of skids or wheels, as well as flying boats were built even before the first decade of the twentieth century was out. However, their performance was almost always inferior to that of their land-based counterparts. Besides, the operations of these aircraft were hampered by the fact that they could only take off and come down when the sea was relatively calm. The obvious solution was to base aircraft aboard ship. Several navies converted merchantmen into floating hangars, equipping them with cranes to lower the aircraft into the water  and retrieve them after they had returned from their mission. On December 25, 1914, three British ships of this kind launched nine aircraft against the Zeppelin base at Cuxhaven. Owing partly to the weather and partly to mechanical problems, only seven reached their target. They dropped some small bombs, doing no damage. On the way back all but one had to ditch in the sea, though their crews were rescued. Later a second attempt was no more successful.

In February 1915, aircraft from the British Ark Royal directed naval gunfire against the Ottoman fortifications in the Dardanelles; however, her low speed made her a good target for submarines and she had to be withdrawn. 44 On August 12, her replacement launched an aircraft that in turn launched the first torpedo at sea. Operating in narrow seas or close to the shore, aircraft reconnoitered, spotted for gunners both from the sea to the land and from the land to the sea, and occasionally launched more or less effective bombing and torpedo attacks. Still, when the German High Sea Fleet left port for a cruise that was to lead to the Battle of Jutland in May 1916, the news reached the British Admiralty not from an aircraft or a dirigible but from an intercepted German radio transmission.45 From this point on, as one author later wrote, both fleets, with over 200 warships between them, approached one another “like blind men driving cars”46 at a combined speed of 56 miles per hour. In theory, aircraft or airships flying at 3,000 feet should have been able to spot the enemy when he was still 60 miles away. In reality, as is often the case in that part of the world, visibility was much better at sea level than further aloft. Early in the action an aircraft from the seaplane carrier Engadine was able to warn Admiral David Beatty, whose battle cruisers formed the British vanguard, of the presence of some light German cruisers. Yet the pilot missed the main German body under Admiral Reinhardt Scheer and thus did more to mislead Beatty (who, thinking he was facing an easy prey, rushed forward into what turned out to be a losing encounter) than to help him.47 The lookouts in their precarious crows’ nests remained as vital as they had ever been. They were able to spot Scheer’s force only when the range had closed to a dozen miles or less.

The Germans on their part had been planning the sortie for months past. However, repeatedly they were foiled by the weather, which prevented their airships from taking off.48 When they finally set sail on May 30, adverse winds kept four of the five available airships on the ground; the one that went with the fleet was blinded by fog. When the Germans sent out a seaplane on another scouting mission, low clouds forced it to return.49 Ultimately it was a torpedo boat sailing ahead of the main body that discovered the Home Fleet.50 Zeppelin or no Zeppelin, so unaware was Scheer of the British moves that twice within a little more than an hour—this was the early evening of May 31—he ran head-on into the assembled Grand Fleet. As he later described these unpleasant surprises, “suddenly the entire horizon, from north to east, leapt into a vast sea of flame.” Twice, Scheer was only saved by a rapid turning maneuver. Fortunately for him, shifting mists prevented any British aircraft that may have been present from following him. Less than an hour after the two fleets had separated for the second time, darkness fell, causing the British to lose track of their opponents. It was only on the next day that the Germans were finally able to put four of their Zeppelins in the air at the same time. However, so variable was the weather that only two of them, the L-11 and the L-24, sighted any parts of the Grand Fleet. Even so, they kept losing touch with it in the swirling mists so that identifying the ships and providing reliable information on the course they were taking were impossible.51


In the absence of other major engagements, the most important contribution airpower made was probably in anti-submarine warfare. Starting late in 1914, both sides, the one seeking to assist its submarines’ missions and the other trying to obstruct them as much as possible, often clashed in air combat over the Channel. Royal Navy aircraft also did their best to reduce the submarine menace by bombing the bases at Zeebrugge and Ostend. Further to the west the picture was different. Since German aircraft did not have the range to fly so far, and even Zeppelins only rarely showed up, British naval pilots had the air to themselves. They spent countless hours escorting convoys and watching the approaches to their home islands. By one set of figures, on average, every 6,000 miles flown yielded  one submarine sighted.52 Even so, not every submarine that had a few small bombs dropped at it was hit, let alone sunk. One difficulty was that the bombs used were too small for the purpose. Since increasing weight inevitably meant reducing range and endurance, this was a problem that not even more powerful engines could always correct. Though balloons and airships did not suffer from this problem, their larger size sometimes made it easier for submarines to locate them than the other way around. Postwar German figures show that, out of 146 submarines sunk, just seven were lost to either airships or aircraft.

Still, by forcing submarines to dive, airships and aircraft could greatly reduce their speed, their endurance (submarines could only stay underwater for about ten hours before being forced to surface to recharge their batteries), and, most of all, their ability to look for and spot targets. A submarine cruising at periscope depth was half blind, one sheltering at greater depth completely so. Thus the contribution naval aviation made to anti-submarine warfare and to the safety of convoys, though not great in terms of losses inflicted, was substantial. By the final months of the war, so confident were the commanders of the Royal Naval Air Service (RNAS) that harassment alone was achieving their objective that it was common for aircraft engaged on this mission to take off without any bombs that would have reduced their range and the time they spent in the air. As long as convoys were accompanied by aircraft, they were all but immune to submarine attack.53


The remaining Allied powers followed a similar path, although the scale of their operations was smaller. For example, the air arm of the Italian Navy entered the war with just 86 men, 25 aircraft, and two dirigibles left over from the war of 1911–12. An organization capable of operating even these modest devices barely existed.54 Greatly expanded during the war, the force joined the navy’s surface ships and submarines in an effort, which proved successful in the end, to keep the Austrian-Hungarian surface fleet bottled up in the Adriatic. The last to enter the field were the Americans. In November 1917, over the Bay of Biscay, a U.S. crew for the first time flew an anti-submarine mission. Four months later an American naval aircraft  dropped depth charges, resulting in a “probably damaged” evaluation; by the end of the war the Americans were operating from a string of bases both along the French coast and in the British Isles, making the seas northwest of Ireland in particular very unsafe for the Kaiser’s submarines.

Yet anti-submarine patrol work and escort duty only represented one part of the extremely varied missions carried out by naval aviation. By the time the armistice was finally signed on November 11, 1918, they included shore-to-sea and sea-to-shore liaison (sea-to-sea liaison was possible in principle, but I have not found any actual cases of aircraft being used on this mission); various kinds of anti-aircraft work; mine-laying and its opposite, searching for mines, marking their locations, and destroying them; fleet reconnaissance; spotting for ship-to-ship, ship-to-shore, and shore-to-ship artillery action; support for amphibious landings (both at Gallipoli and in the Baltic); bombing enemy ships and naval bases; and the first experimental torpedo attacks on enemy surface ships.55 For all the enormous technical progress that they brought, future decades were to add very little to this list.

Here and there individual operations, notably the attack by aircraft from the British carrier Furious on the base near Cuxhaven in July 1918, led to spectacular successes. Two Zeppelins were destroyed in their hangar; though the cost was heavy—out of nine aircraft only two made it back—those responsible could draw satisfaction from the fact that the fire of burning hydrogen was visible dozens of miles away.56 Meanwhile, detractors of naval airpower could point to the adventures of the German battle cruiser Goeben. When the war broke out she was caught in the Mediterranean, where the British and French navies enjoyed a four-to-one advantage over the Austrian-Hungarian one. She was nevertheless able to escape to Constantinople from where she later made sorties into the Dardanelles, the Black Sea, and the Aegean. Repeatedly attacked by Allied aircraft, over time she had several hundred “wretched little bombs” aimed at her but only suffered two hits.57 In fact she remained almost unscathed until, in the end, it was mines that disabled her. Similarly it was argued that, out of 80 torpedoes launched at the Grand Fleet at Jutland (by submarines, not aircraft),  79 missed their targets, and that therefore the aircraft carrying them did not really pose a grave threat, either.58


Then as now, such debates had something Talmudist about them. To counter the “lesson” drawn from the Goeben episode, it could equally well be said that, had the Royal Navy in the Mediterranean disposed of just a few reconnaissance aircraft at the beginning of the war, the ship would never have reached Constantinople. Arguments as to whether naval airpower could have developed even faster if only the admirals (and generals) had been less conservative are also futile; in fact, perhaps the most impressive thing about it during these years was precisely the speed with which it did develop. Possibly the best indication of this is the fact that, whereas the French naval air service entered the war with eight aircraft and 32 pilots, at the end it had 1,264 aircraft, 37 airships, 702 pilots, and 6,470 men. Across the Channel, the RNAS entered the war with 93 aircraft, 58 officers, and 589 men. Three and a half years later the numbers had increased to 2,949, 5,378, and 49,688 respectively. By September 1917 it had no fewer than seven specialized carriers with a full complement of 31 aircraft, and it was expected that, within the next few months, the numbers would increase to 12 and 67, respectively.59


Such figures testify to another very important aspect of the air war, namely the role that economic factors played in it. Before 1914 civilian demand for flying devices of every kind was limited very largely to wealthy amateurs, on the one hand, and professional sports fliers and stuntmen, on the other. However, the outbreak of war caused this situation to change. First, owing to the vast demands of total war, the military market came to overshadow the civilian one to an even greater extent than before. Second, though performance improved by leaps and bounds, it was no longer simply a question of setting records and carrying out stunts. Instead, the various armed forces developed a strong interest in aircraft that could be mass-produced and flown by mass-produced pilots. Mass production also entailed greater capital outlays and greater productivity per worker employed. To illustrate these developments at the hand of a few figures, in 1914 the French aircraft industry, as the world’s largest, employed 3,000  workers. The corresponding German and British figures were 2,500 and 1,000, whereas the American one—in the United States, a military market for aircraft hardly existed—just 168. Two years later France had 63,000 aviation workers and Britain 42,000. By 1918 the U.S. industry employed 175,000 people. At the outbreak of the war, the German military estimated that the country’s manufacturers might be able to provide 100 machines a month. Four years later, French and British ones were each producing 2,300 to 3,000 of them within a similar period. The growth of industry explains why the belligerents could take the tremendous losses they did. In 1914, Britain had to replace 33 percent of its aircraft each month just to cover wastage.

Since the aircraft of the time could often be whipped from the drawing board onto the production lines within a matter of months, any machine more than a year old was likely to be obsolescent. Engines took considerably longer to develop. They required not only precision engineering and specialized machine tools but a number of precious raw materials, mainly nonferrous metals, that were not always readily available to the various belligerents. Consequently the Kaiser’s aircraft sometimes had to wait for weeks and even months before engines could be found for them.60 At the other end of the scale was France. Though many of its most industrialized provinces had been overrun, it succeeded in producing more engines and aircraft than anybody else. Part of the miracle is explained by the fact that the French, focusing on the front as opposed to the deep rear, produced no four-engine aircraft and relatively few twin-engine ones. Another factor was what they used to call rusticité, rusticity. They preferred simple, even crude, but easy-to-manufacture designs to more sophisticated ones that required more labor and a better finish; this may help explain why, of the three main belligerents, proportionally they lost the most aircraft. At the other end of the scale were the Germans. They always tended to put quality first, even though, by the last year of the war, their efforts were limited by a shortage of raw materials such as rubber and copper. Their emphasis on Zeppelins also diverted resources away from aircraft. One way or another, during the war, both France (67,987 aircraft) and Britain (58,144) outproduced  Germany (48,537).61 This was true even though, in terms of its industrial potential, Germany was stronger than either.62


Other differences also separated the belligerents. For example, the Austrian-Hungarians had a number of talented innovators and designers. The best known was Ferdinand Porsche, later famous as the creator of the Volkswagen Beetle. However good some of its aircraft, the Danube Empire did not have a highly developed industry. Producing only 5,431 aircraft during the war, it required support on every theater where its forces operated. Russia resembled Austria-Hungary in that some of its engineers made a name for themselves, especially in the field of heavy bombers. Yet Russia too did not have the industrial base to manufacture large numbers of them; like all the remaining Allies, it imported some of its engines from France. Even so, it had difficulty in keeping its forces in flying condition due to the lack of adequate supply and maintenance facilities. Italy, which did much better in the First World War than in the Second, is said to have produced twice as many aircraft as Austria-Hungary and Russia combined. The total number is estimated at 20,000, and some of them were even exported. Then as later, the outstanding characteristic of America’s aviation industry was its preference for enormous engines; the best-known one, manufactured by Packard, could not be run at full throttle for fear that the vibration would tear the airframes apart. Yet the short time the United States spent in the war only enabled it to build some 15,000 aircraft. During the conflict as a whole, France, Britain, Italy, Russia, and the United States outproduced the Central Powers by more than three to one.63


Quite as important as the quantity and quality of the aircraft that were coming out of the factories was the question of organization. In particular, it was necessary to distribute aviation between the army and the navy. To start with Britain as the largest naval power of all, at first the Ministry of War and the Admiralty each proceeded entirely on their own. There was no attempt to coordinate doctrine, equipment, training, operations, or even communications; nor were things helped by the fact that, within the navy, Churchill came close to treating aviation as his private hobby. When hostilities broke out, the army immediately moved as many of its aircraft and  its personnel as it could to France. As a result, as early as September 1914, the navy was asked to assume responsibility for dealing with Zeppelin raids if and when they would materialize. From then until 1917, when a reorganization took place, the only army pilots who participated in this mission had not yet completed their training. When the time came for Britain to start building its own strategic bombing force, the geographical separation between the home country and the front also caused that task to be entrusted to the navy.

Against the background of constant struggles over money, men, and aircraft, the British government formed the Smuts Committee, named for the South African leader Jan Smuts. In August 1917 it issued its report, which many now call the Magna Carta of military aviation. It noted that “an air fleet can conduct extensive operations far from, and independently of, both Army and Navy” and that, “as far as can at present be foreseen, there is absolutely no limit to the scale of its future independent war use.” It therefore recommended the creation of “one unified air service, which will absorb both the existing services under arrangements which will fully safeguard the efficiency and secure the closest intimacy between the Army and the Navy and the portions of the air service allotted or seconded to them.” This was duly done, and in April 1918 the new service, the RAF, as well as the new ministry to which it answered, saw the light of day. Yet conflicts between the generals and admirals went on. No other government succeeded in knocking the heads of the generals and admirals together and forcing them to follow the British example. Instead, the status of aviation within each service was gradually upgraded.

To take the German Feldflugwesen (Field Aviation Service) as our example, its principal task was to provide the front with suitable aircraft, and so it sent its officers to supervise every factory around the country. Others were setting up a comprehensive system of selecting, training, and administering personnel; building and maintaining ground facilities; developing tactics and writing doctrine; as well as running the specialized weatherforecasting and navigation services without which airpower can neither exist nor operate. The Feldflugwesen also appointed its own representatives  at the headquarters of each field army, and conflicts sometimes arose as to the exact division of authority between those representatives and the commanders they were supposed to advise and assist. Yet all this only applied to the imperial army. All the time, acting parallel with the Feldflugwesen, was the corresponding naval organization, including, of course, the famous Zeppelins. Failing to put army and navy aviation under a single command, the United States was no worse than most other countries. However, it differed from them in that it did not even set up a unified air command within the army but kept aviation as part of the signal corps.

Finally, how successful was airpower and to what extent could the vast resources invested in it be justified? The question is most easily answered in respect to those symbols of World War I airpower, the Zeppelins. As one British source put it in late 1918, at best they were of some value in assisting the High Seas Fleet; that apart, “it seems unlikely that they have come up to the expectations of the German people as instruments of destruction, or justified the enormous expenditure lavished upon them.”64 The same is only slightly less true of the long-range heavier-than-air machines that the German Army used for strategic bombing. We know that, during the war as a whole, strategic bombardment killed 1,414 Britons; by way of comparison, about 2,000 Britons were killed by traffic accidents in 1913 alone.65 Even as the war went on, Chancellor Theobald von Bethmann-Hollweg told Hindenburg that the psychological effect of bombing, instead of weakening British morale as expected, might cause it to strengthen. The chief of the British General Staff, Field Marshal William Robertson, thought the same.66


The raids, whether by Zeppelins or by aircraft, did tie down considerable British resources—by the end of the war they amounted to 20,000 men and 290 guns.67 Calculating both Zeppelins and bombers, the ratio of attackers to defending aircraft was approximately one to one. Yet it must be remembered that the machines on both sides were not equal. Each Zeppelin and each bomber cost much more than a fighter, especially in terms of the number of engines they needed. Each one also carried several times as many highly trained crew members, who, in case their machines were  shot down or wrecked by accident, were much more likely to be killed or taken prisoner. When everything is said and done, compared to the overall war effort the resources committed to homeland defense only represented a drop in the bucket. Shifting to the production of fighters in 1918, the Germans themselves concluded that the game was not worth the candle.

Though the Allies never used airships to bomb cities, probably on their side the balance was not too different. By the end of the war Britain’s strategic bombers, comprising five squadrons of night bombers and four of day bombers, had flown a total of 650 missions. Between them they lost 302 aircraft and 287 aircrew killed or missing. They dropped 585 tons of bombs; together with French ones, these raids killed 729 people. To have several highly trained crew members lift a ton of explosive into the air, fly it to a distance of what was often several hundred miles, and use it to kill a little over one enemy civilian—729 divided by 585 equals 1.25—hardly makes military sense.

Attempting to justify the effort, the British official history says that air attacks on steelworks at Volkingen, in the Saar, during the last two years of the war resulted in the loss of precisely 30,680 tons of steel.68 Yet in 1913, German output of this critical raw material had stood at 17,600,000 tons.69 In the 1920s a German inquiry put the damage caused by Allied bombing at 23.5 million marks. Compared with the 180 million marks per day that the war effort cost in 1918, this was small potatoes indeed.70
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