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PREFACE 

For the last several hundred years before the arrival of the 

Twentieth Century, warfare had not seen the introduction of a new 

weapon. The Twentieth Century would not only witness a decline in 

the importance of naval warfare and cavalry forces but would also 

see the debut of one of the last truly "man oriented" weapons: the 

airplane. 

Though aviation originated in America, it was across the 

Atlantic in Europe that the new development found a home. French, 

German, and British aristocrats and industrialists fancied the 

wobbly, wooden craft, and soon Europeans were building their own 

airplanes. While the development of aviation in each country was 

separate from parallel developments in other countries, most 

countries followed roughly the same patterns, and by World War One 

several countries had fledgling air fleets. 

Eventually the airplane would mean that destruction could be 

"hand-delivered" over greater distances than ever before. During 

the first years of aviation, however, emphasis on airplanes as 

reconnaissance craft was the norm. When pilots realized that they 

could shoot each other with pistols while in the air, aerial combat 

was born. Bricks dropped out of planes over enemy territory were 

soon replaced by bombs, and aerial bombardment was invented. 

The inter-war period contained continued aviation advancement 

which was often influenced by the national character of the country 

involved as well as by the traditions established during the First 

World War. Because most nations disarmed after the war (or, in the 

case of Russia, had few planes left) the aviation rearmament of the 



1930s had little base on which to rest and was conducted largely 

from scratch. Rearmament took on different forms in different 

nations. The soviets, due to the nature of their government (and 

the personality of their leader), were able to control the 

production and quantity of aviation materials more easily than 

other countries. Britain, who tried to stay away from industry 

pressure for as long as possible, had less success in controlling 

production, while the Germans appear to have trod a line in between 

the previous two, but were limited by other factors. The French, 

hampered by an inadequate industry, rearmed with mixed success at 

best, and by 1939 the Italians had little to brag about concerning 

aviation. 

When discussing rearmament for World War Two, it is perhaps 

natural to ask "Who was best prepared?" or "Who had the best 

planes?" The followinq work, while desiqned more as a survey than 

an examination of these questions, must inescapably tackle these 

issues.Qutw:aI~ly",_n--"lOUld appear that the Soviets, despite a 

numerically huqe air force, were poorly prepared for war in the 

air, judqinq by their early performance aqainst the German 

Luftwaffe. Conversely, the British, with a somewhat small air 

establishment but favorable tradition, were much readier for the 

outbreak of war, thouqh the Nazi Luftwaffe, by merit of her 

performance in the Spanish Civil War and considerable pre-war 

build-up, stands out as the best prepared at first qlance. In 

terms of aviation technoloqy, Germany in the mid-1930s bad been 

more advanced. The true answer to the question of air preparedness 

remains to be discovered, however. Italy and France, because their 



air forces played considerably smaller roles than did other powers, 

will enter into the examination only fleetingly, and the 

discussions of French and Italian aviation are unfortunately 

greatly limited by an near absence of primary material. Thus, 

included in the text are examinations of the air forces of Great 

Britain, Germany, the soviet Union, France, and Italy. 

with a work of this not small magnitude, problems arise that, 

while not insurmountable, have an effect on the fabric of the text. 

Perhaps the most influential and regrettable roadblock, and also 

the one most beyond control, is the status of the German World War 

One, Weimar, and Nazi aviation documents. Unfortunately, nearly 

all of these files were destroyed either during Allied bombing 

attacks or by German officials as the war was ending in 1945. A 

potential language barrier for those with no knowledge of German is 

largely avoided by the wealth of translated material. The scholar 

with little or no knowledge of French has no such luxury, however, 

for very little concerning any stage of French aviation has been 

produced in English. French government documents do remain, though 

they are still covered by secrecy laws prohibiting their release. 

The French have proven quite stingy with their documents, unlike 

the British. Though many British documents are under secrecy laws, 

some have been released. The military scholar seeking British war 

information is aided immensely by the publication of several 

official histories by the British government, all based on the 

official documents. For a work of this not unlimited size, such an 

abundance of source material can seem unnerving and intimidating, 

but such a surplus can hardly be complained about, and the only 



period of British aviation that the coverage is the slightest bit 

spotty on is the mid-1920s. 

The Iron curtain has proved to be as much of a barrier as 

language for the western scholar researching the soviet military. 

As might be expected, Soviet government papers have remained far 

beyond the reach of foreign scholars, and the official histories 

require close scrutiny and cross-referencing. Within the next ten 

years, a work will emerge from a western scholar that is based 

largely on heretofore inaccessible Soviet papers, however. Only 

the pre-Soviet period of Russian aviation remains sketchy, 

fortunately. Last are the Italians. Whether or not the Italians 

have any official papers is open to debate and, in addition to a 

lack of official publications that have been translated, next to 

nothing has been written in English on any aspect of Italian 

aviation, an inexcusable state of affairs. 

An extremely brief examination of some of the sources that 

seemed the most helpful is perhaps also in order. The sources for 

this text have proved in some instances to be nearly over-abundant, 

while in other cases there has been little information. For 

simplicity, each nation's sources have been limited to around the 

five most valuable. Many of the German flight officers have 

published memoirs, but most have little practical application to a 

work such as this. Werner Baumbach's The Life and Death of the 

Luftwaffe proves quite useful, however, as does The Development of 

the German Air Force. 1919-1939 by Richard Suchenwirth, which is 

not as well written, unfortunately. The best source on early 

German aviation consulted was, without a doubt, John H. Morrow's 



admirable German Air Power in World War I. Morrow is probably the 

leading authority on World War One German aviation. Dealing 

directly with German rearmament in general are Barton Whaley's 

Covert German Rearmament. 1919-1939: Deception and Misperception 

and Arming the Luftwaffe authored by Edward Homze, and though both 

are secondary sources they each provide vital and accessible 

information. 

Some of the most valuable sources on Soviet aviation are 

strange cases, for while they are primary material, they are not 

native Russian sources. A prime example is Walter Schwabedissen's 

informative The Russian Air Force in the Eyes of German Commanders, 

written from reports and interviews with German aviators and Army 

leaders from the eastern front. The multi-volume set entitled The 

German Air Force vs. Russia is indispensable, though Herman 

Plocher's volume on 1942 could not be obtained for use in this 

study. Edi tor Ray Wagner's The Soviet Air Force in nIl: The 

Official History and M. Kozhevnikov's The Command_and_Sta~Df_the 

Soviet Army Air Force in the Great Patriotic War 1941-1945 both 

need to be used with caution as they are not always accurate (being 

official Soviet publications), though the former is more dependable 

than the latter. Robert Kilmarx's definitive A History of Soviet 

Air Power provides a good basic account of Soviet aviation from the 

early 20th century to the 1960s, when the text was published. 

The multitude of reliable official texts courtesy of the 

British government make the selection of favorable Royal Air Force 

works much easier. Some of the official works have more detail on 

aviation than others, but without a doubt The strategic Air 



Offensive Against Germany: 1939-1945, a three-volume series written 

by Sir Charles Webster and Noble Frankland is the most useful. 

Focusing on the home defense of Great Britain is Basil Collier's 

The Defence of the United Kingdom, an almost equally valuable 

attempt, while N.H. Gibbs' tome entitled Grand Strategy I: 

Rearmament Policy proves unequalled in its examination of Britain's 

general rearmament. No official account was available for 

Britain's air efforts in the First World War, but Maurice Dean's 

The Royal Air Force and Two World Wars and Malcolm Cooper's Birth 

of Independent Air Power: British Air policy in the First World War 

go a long way to filling in an otherwise conspicuous gap. 

A virtual lack of primary material in English dealing with the 

French air forces has made it necessary that France's air corps be 

dealt with in some less detail. Judith Hughes' authoritative 1Q 

The Maginot Line: The Politics of French Military Preparation in 

the 1920' s and Anthony Adamthwaite I s noteworthy France and the 

Coming of the Secondn World War provide a decent picture of the 

general state of French military rearmament, but neither has 

extensive aviation coverage. Extensive and seemingly trustworthy 

coverage of French aviation is given in a dissertation entitled 

"French Air Policy 1919-1939," though over-reliance on such a text 

is not wise, despi te Robert Krauskopf's efforts on his work. 

Unfortunately, Krauskopf's text also emerges as one of the best 

sources on Italian aviation, which is not a good sign. Dale 

Walker I s short, popular article liThe Great Warbirds 1914-1918: Part 

IV: The Other Nations" is one of the better, though hardly 

excellent, sources on early Italian air power, while Pietro 



Badoglio's World War Two memoir, called Italy in the Second World 

~, provides only scant detail on the Italian air force (though he 

says that Italy's air force was held back by the Allies after 

Italy's change of sides). 

As will become quickly obvious, the coverage given to World 

War Two itself is shamefully inadequate overall, but perhaps 

acceptable considering the scope of this text. The Second World 

War and the air forces' successes or failures in the conflict are 

both directly a result of what occurred in the years before 1939, 

thus more than a mention had to be made of some major points in the 

war that concerned aviation. However, it should be remembered that 

the ongoing development of aeronautics, strategy, and aircraft 

types during the war must be pointed out to display the 

effectiveness or ineptitude of the pre-war planning in a nation's 

aviation establishment, and that a complete examination of the war, 

its battles, and its total outcome is not the purpose of the 

explanations of the preceding matters. Unfortunately, this focus 

necessitates the unpleasant task of leaving out most of the war 

detail, leaving a scant portrayal of an otherwise fascinating tale. 

But, expecting forgiveness should not be unreasonable under these 

circumstances. In addition, there has been little or no mention of 

the non-European contingents of the various air fleets, most 

notably those in the Far East, a campaign which saw most of the 

aviation activity in the hands of the Japanese and Americans. In 

any event, coverage has been limited to the European/Atlantic 

Theatre. 

wi th a work of this size and the length of time spent 



researching it, there are always those along the way who contribute 

in some fashion or another. Above and beyond all others who should 

be acknowledged is Dr. Ray Thompson, who will perhaps forgive the 

military focus of this text. Dr. Norman Johnson, the thesis 

advisor, and Mrs. Sylvia Bradley and Dr. Robert Berry, graduate 

committee members, also need to be recognized. Of the scores of 

others who offered input on this work (not always solicited), Lt. 

Kevin Umbaugh, U.S:A.F., has undoubtedly provided the best 

discussion and friendship along the way. Finally, all those 

(including S.A., J .A., and D.C.) to whom room will not allow 

personal thanks must also be acknowledged, for many have made hard 

times bearable and good times better. 

-------.~~-
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CHAPTER I 

THE SOVIET AIR FORCE 

When the Germans attacked Russia in June of 1941, the 

Luftwaffe faced an air force which sported obsolescent planes, a 

reorganization plan half underway, and which was desperately 

awaiting new aircraft. In addition, the Soviet air force was 

still recovering from the loss of many of its leaders in a series 

of purges undertaken by Stalin in the mid-1930s. Yet, despite 

these seemingly insurmountable odds, the Red Air Force managed to 

survive the German onslaught. How the Soviets were able to 

survive the surprise German attack called "Operation Barbarossa" 

has been a topic of interest, as has the analysis of the 

relatively secretive Russian military build up before the war. 

The SQviet air force, however, has been a subject of surprisingly 

little research, despite an invaluable role in the defense of its 

homeland. The Red Air Force rebuilt itself essentially from 

scratch after the Bolshevik Revolution and the ensuing civil War 

and by 1941 was only a few years behind other major air forces. 

In fact, for a brief period during the 1930s, the Soviet air 

force was on a par with any other, though several key factors led 

it to lose this position of equality. As war progressed, most of 

the deficiencies of the Soviet air force vanished. 

The attention paid to aviation in czarist Russia during the 

science's infancy was equal to or perhaps greater than the 
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interest flying received in other nations. Before 1909, although 

most attention was focused on airships, some interest developed 

in heavier-than-air craft and several flying clubs had even 

emerged.' Even though the army was fascinated by early aircraft, 

funding was extremely sparse and cash had to be raised by "public 

subscription. ,,2 Despite the struggle for monies the most 

important flying club, the Imperial All-Russian Aeronautics Club, 

managed to place orders for nine air craft in 1909. 3 Some 

sources are quick to point out that these early efforts of the 

Russians should not be underemphasized; the United states 

military, for example, had acquired only one airplane by 1910. 4 

In 1910, the Russian Army established the "Central Aviation 

School for Officers," and although details of its workings or 

set-up are lacking, it is known that only a few graduates were 

produced during the first year or two. 5 Because the organization 

of the infant Russian air wing was deficient, the training of the 

pilots and ground crews was slow, and also because aircraft were 

foreign-made and few, the Imperial Air Force did not develop fast 

enough to prepare for a major war,6 and although the number of 

aircraft had increased from roughly 32 or 40 planes at the end of 

1910 to nearly 250 by early 1913, only 150 of these 250 were not 

obsolescent, dated planes. 7 The Russians purchased all but a few 

of their planes from elsewhere, with French Farmans and Nieuports 

being the favori tes while other foreign designs such as the 

Bristol, Korune, and Albatross were also visible. Some flying 

boats were purchased from curtiss, aU. S • company, for the 
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Imperial Navy. 8 

A handful of native designers did manage to make some 

valuable contributions to aviation during this time, however. 

Igor Sikorsky designed and built the first four-engined plane, 

the Ilia Mourometz. Used in different models as a transport or 

as a bomber, Sikorsky's plane is regarded as a marvel in that 

early period. 9 Other than Sikorsky's craft and a few isolated 

prototypes, however, Russia's own attempts at the design and 

manufacture of airplanes before World War One were largely 

fruitless or even comical. 

As World War One started, the government increased its 

efforts to bolster the air forces. Native production was 

boosted, more planes were purchased from outside sources, and an 

attempt was made in 1914-15 to replace some of the older models. 10 

The Russians entered the war with a front line strength of 244 

airplanes, a figure which compared favorably-_wi th "G~:t"lIla~'~ 252, 

France's 138, Great Britain's 56, and the united states' 17. ,,11 

The Russians were, in fact, second in Europe in spendinq for 

aviation shortly before the war. 12 Irrespective of these 

developments and an increase in industrial capacity, the Imperial 

Air Force lagged behind her European counterparts in such major 

areas as quality of planes and training of pilots, and after only 

a month of war the Russians had only 145 aircraft left in 

service. 13 The beginninq of World War One would not be the last 

time that the Russian air wing would suffer grave casualties at 

the start of a major conflict. 



Ackerson 12 

In 1915 the first native-designed and built fighter rolled 

off the Russian assembly lines. The RBVZ-S-16 was built in small 

numbers and was favored by Russian pilots. 14 Unfortunately, the 

new fighter was outclassed by foreign fighters of the time and 

was soon replaced by other original designs. 15 One older model, 

the IM-5 created by Sikorsky, stayed in production and provided 

a large bomber-type plane for the Russians. Production of the 

IM-5 continued until 1916, by which time about 75 had been 

produced. 16 

By the end of 1916 the Russian air force swelled to nearly 

716 planes, a figure which is somewhat misleading. During the 

war, the size of the army had doubled, and thus the number of 

planes should nearly have doubled, which it basically did. 

However, the quality of the planes in the Russian force was much 

lower than elsewhere (the air corps consisting of sub-par Russian 

cQpies ()f_i"_Qrei_g~craft, obsolescent or worn-out planes purchased 

from elsewhere, and a small handful of poor native designs), and 

thus the Imperial Air Force was actually little better off than 

when the war started. 17 And with the increase in quantity and 

quality in other nations, the Russians were, in actuality, worse 

off than ever before. 

Overall, the fledgling Russian aviation industry produced 

between 1500 and 2000 airplanes per year from 1915-1917. Most of 

the planes used in Russia, even by 1917, were still of foreign 

origin. 18 

Sources are in great disagreement about the size of the air 
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force which existed at the start of the Bolshevik Revolution in 

1917. Alexander Boyd, who is regarded by some as the major 

authority on pre-World War Two soviet aviation,19 says that 

between 2000 and 2500 planes were available to the Bolsheviks,20 

while others suggest that the figure is closer to 500. 21 Robert 

Jackson, author of a more popular work on soviet aviation, lowers 

the figure of planes available to the Red forces to only 150. 22 

Unfortunately, the picture is not even this "clear;" Boyd's 

figures suggest that about 579 craft would have been directly 

accessible to the Bolsheviks, while over a thousand planes were 

ei ther scattered over the nation or under construction and 

repair. 23 Kilmarx, whose History of soviet Air Power is generally 

viewed as the definitive work on Soviet aviation, does not give 

figures but does emphasize the disintegration of air units during 

the revolution and the subsequent civil war.~ 

Very little has been written specifically about air 

involvement in the Russian civil War. While the number of 

aircraft that participated was seemingly quite small, air power 

during the civil war is important because the foundation of the 

later soviet air force is found there. While considerable credit 

is given to the White Force's air units in the anti-Bolshevik 

attack on Tsaritsyn in the summer of 1919 (the White aircraft 

destroyed a large relieving force),~ it is the workings of the 

Red Air Force that are more important. Within weeks after the 

Bolshevik take over, attempts were made to establish an aviation 

bureau, but more pressing needs and the scattered nature of the 



Ackerson 14 

remaining air units delayed the formation of a stable air command 

until May 1918.~ The nationalization of factories had begun at 

the end of 1917, but aircraft production had already plummeted 

during the turmoil and would not begin to recover until after 

1923. In order to aid the economic recovery and actual 

production of the aircraft industry, concentration on one or two 

simple yet versatile designs occurred at each factory. These 

designs, of course, were not always successful ones. In an 

attempt to stabilize and repair the depleted air corps, British, 

German, and other foreign models were copied and put into 

production. In addi tion, foreign aircraft were purchased to 

supplement the as-yet minuscule native output. 27 

In 1920, an official Aviation Research Institute was 

established and designed an aircraft production program for the 

next ten years. This new plan was soon trashed, and because this 

early institute was no~-part.icularly successful, 1922 saw the 

opening of a new design study group headed by Nikolai Polikarpov, 

an experimental aeronautical engineer, near Moscow. This GAZ-l 

factory, as the new facility came to be called, would provide 

excellent aircraft in the next twenty years. a 

Following the signing of a treaty between Germany and the 

Soviet Union, German aviation plant workers arrived in Russia to 

help in a new German-Soviet cooperative plant set up near 

Petrograd. In addition, Russian engineers were allowed to study 

aircraft production methods in German factories. 29 Asher Lee 

emphasizes the effect that this German influence had on Soviet 
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air philosophy and production. The Germans, for example, did not 

believe in a strong strategic bomber wing, an idea that the 

Soviets followed up until the end of World War Two. Much of the 

air force was actually made up of German planes or Soviet copies 

of German planes, and German officers were in charge of many of 

the Russian flying schools during this period. 3o without this 

considerable aid from the Germans, the Soviet air industry would 

have been hard pressed to improve as it did, at least for several 

more years. However, the airplane plants hired many unskilled 

workers, and also lacked tools and proper techniques. These 

factors combined with the irregular supply patterns that existed 

left the aircraft industry on much less than a solid base. 31 

The establishment of the NEP, or New Economic Program, by 

Lenin in March 1921 was the dominant feature of Russian political 

and economic life after the Civil War. The New Economic Program 

!"~turned a large part of industry to private hands, usually in a 

lease arrangement. Because the industries once again operated on 

a profit-making basis, however, the production of consumer goods 

improved quickly while heavy industry was left behind,32 though 

despite this short-lived departure from heavy industry in many 

Russian factories, aircraft research continued heavily during the 

early years of the NEP. At an institute known as TsAGI, A.N. 

Tupolev, who would become one of the great Soviet aircraft 

designers, built the ANT-I, a light transport. The following 

year an experimental fighter was designed by polikarpov. D For 

the next two years, however, the aviation industry was in general 
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poorly organized and conceived.~ 

In 1923 the entire Soviet military began a drastic 

reorganization. Whereas the air units had fallen under the 

direct control of the army commanders to which they were 

assigned, a separate command group, the Chief Directorate of the 

Air Forces of the Red Army, was now in charge of the overall 

administration. 35 Leon Trotsky, who was Minister of War, founded 

the Society of Friends of the Air Fleet (ODVF) in 1923 in order 

to "promote interest in aviation by arranging air displays, 

visits to factories and airfields, lectures and exhibitions" and 

so on.~ The ODVF made extensive use of all manner of propaganda 

in order to popularize aviation, producing banners with slogans 

such as "Workers! Build An Air Fleet!" and "What Have You Done 

for the Red Air Fleet?" Donations from the Society of Friends of 

the Air Fleet, in fact, paid for many new Russian planes. 37 

Late in 1923, the R-1 went into production..----Designecl like- uu 

the British DeHavilland 9A bomber, the R-1 would become the basis 

of Soviet aviation for nearly a decade, and over 1000 R-1s would 

be produced over the next five years.~ 

Once NEP had gotten under way, expansion was a nearly 

inescapable outcome. Tupolev designed an airplane called the 

ANT-4 which flew in 1925, causing the Germans to complain of 

patent infringement because the craft was very similar to a 

German model.~ Unfortunately, despite an increase in the number 

of plants and factories, the "lack of a machine-tool industry •• 

• the shortage of metals, and the scarcity of technically trained 
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manpower" hampered the air industry and prevented it from 

developing faster. 40 Other planes were created under NEP as well. 

The 1-2bis was the first Soviet fighter to go into production in 

series (which meant that changes and improvements in the same 

basic model could result in new versions), and later an 1-3 and 

an 1-4 emerged. The 1-4, incidentally, stayed in service until 

1933. Polikarpov, who designed the 1-3, also designed a new 

training craft called the U-2, a lasting contribution whose name 

was changed to Po-2 to commemorate Polikarpov's death. The U-2 

was still the standard trainer well after World War Two. 41 

Mikhail Frunze, who in 1925 became the Minister of War, 

pushed for Soviet independence from foreign aircraft orders. 

More urgent was the production of airplane engines which had been 

a proverbial thorn-in-the-side for Russian aviation since the 

beginning and was sorely inadequate; in 1924 only 9% of Russia's 

require_mE!IlJ:. of ~ero_~Dglnes were produced in the country. While 

Frunze was instrumental in the development of Soviet aviation 

(mainly for this push towards independence from foreign sources), 

he remained uncertain about the future role of aviation while 

saying that a country without an air force would face 

"inescapable defeat" in a major conflict. 42 

As the end of 1928 approached, the Red air fleet (by now 

known as the "VVS") was made up of foreign and some native 

aircraft, many of which may have been obsolete. 43 Although Soviet 

sources say that by 1928 most of the airplanes in the Soviet air 

force were of Soviet construction,~ this was probably not the 
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case at all. Between 1923-1928, the total strength of the air 

corps rose from 400 to about 1080, and over 800 of the larger 

total had been purchased elsewhere. 45 In October 1928, Stalin 

announced the first of what he called "Five Year Plans." 

The "Five Year Plan" revealed by Stalin was not a concrete, 

pre-stated scheme at all. There was no blue print, contract, or 

guide, and in fact the proposed figures for various industries 

would not signal success if they were reached, because they were 

designed to be exceeded, not met.~ During the First Five Year 

Plan, between 1928 and 1932 the national income grew by over 60%. 

Industry improved dramatically; production of motor vehicles, for 

example, rose from 800 built in 1928 to nearly 24,000 in 1932, at 

the end of the plan. "Metal-cutting machine tools" production 

rose from 2000 in 1928 to 19,700 by 1932. 47 Steel production, 

which had fallen to 115,000 tons a year in 1919-1920, crept up to 

4 million tons in 1929 and by 1932 steel production was up to 

six-and-a-half million tons for the year.~ Unfortunately, the 

tremendous growth in heavy industry and the surge in the economy 

placed a great burden on the general populace. 

The production of consumer goods lagged behind that of other 

goods, while whole populations were dislocated as peasants were 

forced onto collective farms. 49 Many necessary items were either 

rationed or not produced at all, and harsh labor conditions 

awaited the population in the factories. The goals set for the 

First Five Year Plan were amazing: industrial output overall was 

expected to increase 250 percent while heavy industry was to 



improve by 330 percent. 
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Even agricultural production, which 

stagnated under the First Five Year Plan, was slated to increase 

by 150%. And, in 1930, the Party Congress called for the program 

to be finished in four years instead of five. 50 By 1932, a large 

expansion in industry had indeed been achieved, but the results 

were not all satisfactory, for the quality of the products was 

often inferior. 51 

The aviation industry also experienced some gains during the 

First Five Year Plan from 1928-1932. Some Soviet sources say 

that the aviation industry increased by 750% while the number of 

technical personnel and engineers increased by 1000%, both of 

which seem unlikely. 52 Most of the early standard Russian 

aircraft were produced during the First Five Year Plan, and the 

personnel strength of the Soviet air force increased 

substantially. In 1926 there had been about 10,000 men, 

including all types of personnel-, --in t-he-Red -air force while in 

1931 the number had risen to 29,000 men. By 1932, nearly 50,000 

men were involved with the Soviet air units. The number of 

aviation students increased as well, ballooning from 1000 to 

nearly 5000 in 1931.~ 

Although a major reorganization of the Red air force had 

occurred during the New Economic Program, some further changes 

were undertaken during the Five Year Plan. In 1930, separate 

aircraft trusts were set up for civil and military flying; ZAGl, 

the central office for aviation production and design, had become 

overburdened dealing with both. Due to the increasing scope of 
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aviation and industry, other groups were set up to deal with 

various aspects of aeronautics. An organization called ZAMI, for 

instance, came into existence in 1930 and was created to address 

the development of airplane engines, and in 1932 another group, 

VIAM, was started to supervise the "quality of aircraft 

materials. ,,54 

Like the previous five years, 1928-1933 was also a period of 

increased research and design in soviet air circles. The 1-9, I-

10, and 1-11 were designed but ended up on the cutting room 

floor. Polikarpov designed an 1-13 biplane in 1933, which would 

be the forerunner of the 1-15, a fighter that would become famous 

not long after its maiden flight later that same year. 55 

OVerall, despite the seeming successes in the aviation 

industry, the Five Year Plan failed to reach several targets, 

leading to further re-working of other elements of the aviation 

__ -=s~phe~e such as the TsAGI, one of the main centers for research 

and design, and the civil Air Fleet (GVF), which dealt with non

military aviation. 56 Some sources emphasize that during the First 

Five Year Plan the Russians were, in effect, able to create a new 

air force from nothing, and although the force did not meet 

quality or efficiency standards that existed elsewhere, the 

Soviet air force, numerically, had to be considered a "power 

factor."57 More progress would occur during the Second Five Year 

Plan, underway by 1933. 

A new U.S. interest in Soviet aviation would also develop in 

1933. In September, Colonel Charles A. Lindbergh, the world-
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famous aviator, visited the soviet Union and toured several new 

factories and aviation plants. Lindbergh, who was to reverse his 

opinions later, declared that he was so impressed by the 

Russians' "technical achievements" that he wished to return in a 

few years to see the continued progress. 58 At roughly the same 

time as Lindbergh's visit, soviet engineers were studying at 

Curtiss-Wright factories in the united states. While the Russian 

engineers were at the plants to study production techniques, they 

were also exposed to design ideas and took favorably to the DC-3, 

which would become one of the world's best-known and longest

lasting transport planes.~ 

The Second Five Year Plan resulted in more improvements in 

heavy industry. Another impressive surge in motor vehicle 

production occurred, with an increase of 176,000 produced in the 

years 1932-1937. Similarly, output of crude steel increased from 

14.5 million tons in 1933 to 27.8 million tonsin~937~_~_While -

the aviation industry seemed to be producing enough to keep the 

Soviets from falling behind in the air race, eventually quality 

standards and organization were in need of improvement. Many new 

factories were being constructed, especially near the end of the 

Second Five Year Plan, and by 1936, between "200,000 to 250,000 

workers were employed in the Soviet aircraft industry. 1161 

The procedure of training pilots also changed during the 

Second Five Year Plan. Much of the pilots' first taste of flying 

would occur in an organization known as osoaviakbim, a 

paramilitary group which subsequently increased its aviation 
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activities. From the Osoaviakbim, the trainee was then assigned 

to a beginner's flying school and later to a fighter, bomber, or 

other specialized school. Then, the pilot would be sent to 

either an operational air unit (a regular duty post), a training 

squadron, or a reserve unit. Commissioned pilots would spend 

time learning other military areas.~ However, while the I-5 and 

I-6 fighters were suitable for training in the early 1930s, these 

craft continued to be used long after pilots should have been 

training on more modern craft, 63 and thus training was not as 

effective as it might otherwise have been. 

Several types of new aircraft were designed during the 

Second Five Year Plan. The I-15, which was created late in 1933, 

was improved, resulting in an I-15bis, capable of around 230 

miles per hour, and an I-153 with a top speed of nearly 240 mph. 

The I-153's engine was not powerful enough to keep up with some 

of the_neJL_fighters of_--'lther countries, however. By late 1934 

another engine was used in production of the I-153, resulting in 

a new top speed of 265 mph, which made the improved 1-153 one of 

the fastest production planes in the world at the time. 

Polikarpov, who designed the I-15, created the I-16 as well. The 

1-16 was originally capable of speeds of up to 270 miles per 

hour, and the little "Rata," as the plane came to be known, was 

produced in huge quantities. By the end of the Rata's front-line 

career, 20,000 had been built.~ 

Consideration was given during the Second Plan to a 

strategic bombing wing, contrary to what the practice had been up 
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The TB-3, designed by Tupolev, was a large, 

unmanageable heavy bomber made of corrugated metal, 65 and was the 

first four-engined single-winged bomber to go into production 

anywhere. The TB-3 went into service in 1932. The SB series, 

also a creation of Tupolev, was smaller and faster than the TB-3, 

and the SB-2, which began its career in 1936, was actually 

quicker than many of the contemporary fighters and any other 

bomber. The range of the SB-2, however, was considerably shorter 

than the heavier bombers. M 

The industry improvements affected the air forces 

considerably during the Second Five Year Plan. The number of 

airplanes increased from around 2,200 in 1933 to over 5,400 in 

1938. Of these total forces in 1938, about 4,200 planes were 

roughly modern or at least considered "front-line" craft.~ The 

actual production of combat aircraft skyrocketed from only 627 

planes in 1933 to nearly 7,000 by 1939.~ with this numerical 

improvement came the establishment of a separate Far Eastern Air 

Force. 69 

Two other events would occur during the Second Five Year 

Plan which would stagger the Red Air establishment. A civil war 

erupted in Spain, providing an ideal opportunity for the testing 

of new planes and tactics in combat. Following the Spanish 

revolution, Stalin would eliminate innumerable military personnel 

through a series of purges. Soviet aid to the Spanish government 

was almost exclusively military during that country's civil war. 

The shipping of arms and personnel to the Loyalist forces in 
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Spain was secretive and generally separate from more publicized 

Anti-Franco/Fascist propaganda. 70 The conflict as a whole was 

seen as both a chance to study air tactics and also to spread the 

ideas of communism. 

Russian I-15, I-16, and SB-2 aircraft were sent to Spain to 

fly for the Republican/Loyalist forces, and were originally 

manned by "volunteer" Soviet pilots. The R-5 reconnaissance 

bomber also saw action in Spain. By the next year, 1937, the 

Soviets had increased the size of their air fleet in Spain in 

response to a German increase in air support for the Fascist 

Nationalist forces. 71 The SB-2 was originally very successful as 

it was faster than many of the Ital ian-provided national ist 

fighters, while the little Rata was probably the best fighter in 

Spain during the first six months of conflict. n The I-16 proved 

itself to be "markedly superior to the German Heinkel He 51, II 

which was the main German contribution to the Spanish Fascist 

forces, and the I-16 could also outrun the Italian Fiat CR 32. n 

The I-15 could fly about 240 miles per hour, while the I-16 could 

reach speeds of up to 270 mph. The He 51 could only fly 205 mph, 

while the Fiat CR 32 fighter managed speeds of up to 233 mph. n 

By the early spring of 1937, in fact, the He 51 had to avoid 

combat with the highly superior Russian planes. A clear 

Republican air superiority had emerged.~ 

By April 1937, the newest types of German aircraft began 

arriving in Spain when the He 111B-2 and the new Me/Bf-109B 

fighter were sent to oppose the Republican forces. The Demier 
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Do 17 bomber was also sent to Spain. 76 Eventually, it became 

clear that the newer German models were superior to the main 

Russian aircraft, and by 1939, when Russian withdrawal was well 

underway, the Russian planes built within the last few years were 

nearing obsolescence. While not hopelessly outmatched, the 

Soviet air units were "hard-pressed to match the. 

Messerschmitt Bf-109s, He-111s, Dornier 17s and Ju-87s."n 

Some of the main lessons of the Spanish civil War for the 

Soviet air force were apparent. There was most assuredly a need 

for a new generation of aircraft, for instance, and while the SB

series light bombers performed fairly well in a ground-attack 

role (which they had not been designed for), they proved 

inadequate as bombers. 78 However, partially because of the 

success of the SB-2 and 3 as ground attack craft and their 

failure as bombers, the Soviets became more concerned with the 

.... _. deyelopment of a tactical air force than with the re-creation (as 

the Russian bombers were outdated) of a strategic bombing wing.~ 

Part of the reason for the failure of the Soviet bombing arm was 

much more simple; the TB heavy bombers, while approaching old

age, were still the main long range bombers, and none of these 

made the trip to Spain.~ 

Because the Soviet Air Force had ended the Spanish war with 

a less-than-stellar performance record, a multitude of criticism 

flooded the government and the military. Stalin responded 

ruthlessly, killing many of those who were complaining as well as 

many who were being complained about. 
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In December 1934, S.M. Kirov, an "old guard Bolshevik," had 

been murdered, and Stalin begun a huge investigation for 

insurgents and malcontents. 8' A Purge commission swung into full 

gear and by the time the Spanish war was going poorly for the 

soviets, Stalin was searching for scapegoats, who were not hard 

to find. Tupolev, the noted designer, was arrested but later 

freed, while the commander of the Soviet Air Force, Jans Alksnis, 

was less fortunate and was shot,~ Even L.V. Kamenev and G.E. 

Zinoviev, both important old line Bolsheviks who had each opposed 

Stalin's policies, lost their lives. Overall, three of the top 

five military commanders, all of the military district leaders, 

and "tens of thousands" of lower commanders and leaders were 

purged, either being put to death or disappearinq.83 The 

development of the Soviet Air Force was hampered by the purges 

(undertaken partly because of the failure of the air arm in 

Spain), but to what extent would not become clear-unt±i-severai-------· 

years later. 

Another Five Year Plan was ushered in during late 1937-early 

1938. The new Third Five Year Plan started with an industrial 

system which had begun to stagnate durinq the last years of the 

previous Five Year Plan, and during this plan a new economic head 

was appointed. Primarily, the Third Five Year Plan was designed 

to revive the slumping heavy industries. The production of iron 

ore or high grade steel in 1936-1937 had not increased, while the 

output of things such as coal, oil, and machine tools increased 

only sliqhtly durinq the same period. M Arms production and the 
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aircraft industry had not stagnated, however, and by the time of 

the Third Five Year Plan the front-line strength of the VVS was 

around 3000, about one-third of which were bombers,85 although the 

total available number of planes was probably 4500 to 6000. M It 

had become obvious after the Spanish Civil War, however, that new 

types of aircraft were needed, and it was during the next few 

years that some of the new types would succeed in putting the VVS 

nearer to a position of international equality than it had ever 

occupied before. 

Polikarpov designed an I-17 which was to replace the aging 

I-16, but the prototypes were not pleasing. 87 However, a new 

generation of fighter was on the horizon in the shapes of Yak, 

LaGG, and Mig models. New bombers were also crystallizing. The 

Pe-2 was entering production as a fast ground attack plane and 

dive bomber, and would sport a top speed of 335 mph, while the 

TB-7 had~lJ:~Clciy_entereq_suarvice as the replacement for the 

archaic TB-3.~ The OB-3 also entered service as a long-range 

bomber during the first half of the Third Five Year Plan. 89 

Perhaps the most notable of the Third Plan's aircraft was the Il-

2. The Il-2, which was created by Ilyushin and became known as 

the "Shturmovik," was designed specifically as a ground attack 

plane whose primary mission would be to attack enemy troops and 

position. Built in response to Soviet failures in ground support 

in Spain, no other Soviet airplane of World War Two was better 

sui ted for a job than the Shturmovik was sui ted for ground 

support.~ Before these new types of aircraft could escape from 
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the factory, however, the Russians would wage war, in 1939, not 

on the Germans threatening Europe, but on the tiny, wintry nation 

of Finland, which had refused to concede a section of land to the 

larger nation. The stubbornness of the Finns would surface 

again. 

The Soviet air force had been evaluated in several different 

ways throughout 1939, mostly unfavorable. Charles Lindbergh, who 

had been greatly impressed with Russian aviation only a few years 

before, returned in 1938 for a second visit, and declared that 

while the Soviet planes could be used "effectively in a modern 

war, II they were not as good as those in other countries. 91 

Overall, Lindbergh was not particularly impressed with Soviet 

aviation by 1938 and in a letter to Joseph Kennedy, the American 

envoy in Great Britain, said he "would not place great confidence 

in the Russian air fleet."~ Early 1939 estimates of Soviet air 

strength ranged from as high as 8,000-10,000 planes to a more 

likely 7,300 aircraft, according to American sources." Of the 

7,300, however, only about 4,500 were considered front-line, and 

of these many "are obsolescent, with mediocre characteristics • 

• and are • • • outclassed" by English and German planes. 94 

Meanwhile, many British felt differently about the Soviet air 

arm, it seems: David Lloyd George, a former prime minister, 

called Lindbergh a "tool" and "reiterated his own opinion that 

Russia had the finest air force in the world."~ Unfortunately 

for Lloyd George, and even more unfortunate for the Soviets, the 

Russian air force was nQt the finest in the world and would 
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experience a somewhat unpleasant surprise as the invasion of 

Finland began. 

The Soviet Forces as a whole were not ready for the so

called "Winter War," and the Red air units in particular were 

"poorly organized, ill-trained, and extremely ineffective. ,,96 The 

Finnish Air Force was perhaps the antithesis of the Soviet air 

squadrons; tiny, but well organized. Extremely tiny, in fact, 

for the Finnish air fleet was equipped with about 100 obsolescent 

fighters (such as the Fokker C-10, C-5, 0-2, British Bulldog, 

some Gloster Gladiators, and the sleek but comparatively slow 

Fokker XXI), none of which was able to keep up with the I-153s 

and I-16s used by the Soviets. 97 

In spite of a large numerical advantage held by the Red air 

units, the Soviets' air missions were poor, often comical 

attempts. A Finnish source tells of a captured Russian pilot who 

had misunderstood his orders an~_~~e~~e~ insteadL~z dropping his 

plane's bomb load, while in the same raid by SB-2s, only a few 

bombs managed to land anywhere remotely inside the target's 

perimeter.~ The logistics of the eventually successful Russian 

land invasion are not of interest here, though the outcome of the 

air war displays the need for improvement in the Soviet air arm. 

The Soviets committed between 2,000 and 2,500 planes to fight the 

minuscule Finnish air arm,~ but the Soviet losses of aircraft 

were proportionally astronomical; one Finnish account placed 

enemy losses at about 900, 100 while another breaks the total 

figure down. Finnish pilots have been confirmed to have shot 
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down 240 Russian planes, with another 440 or so being destroyed 

by anti-aircraft fire. Perhaps, according to this Finnish 

source, Soviet losses were as high as 1000 planes. This same 

work, Engle and Paananen's The winter War, cites Finnish losses 

at only 62 planes. 101 Finally, Kilmarx places Russian losses at 

about 900 aircraft. 102 

The Soviets managed to defeat Finland, and although 

important Soviet sources are strangely silent about the costly 

Winter War, widespread changes to the Red air force began 

immediately following the conclusion of the conflict in early 

1940. 103 During the early 1930s, the VVS' main tactical unit had 

been the squadron, made up of 20-30 planes which were then 

grouped together into air brigades. Air brigades were assigned 

to military districts or to ground armies. In 1940, the basic 

tactical unit became the air regiment, made up of 60-64 planes, 

and four or five regiments would form a new air division. Within 

each regiment, the composition was either "integral, or 

homogeneous, or mixed, or composite." Mixed regiments were more 

common and because they consisted of assorted types of aircraft, 

the mixed regiment was quite versatile, able to perform a variety 

of air activities.1~ The VVS organization was also restructured 

into four major components: 

-Aviation of the High Command, or DBA, which was in charge 

of long-range and strategic bombing: 

-Front Aviation, which was made up of the Air Forces of each 

Military district: 
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-Army Aviation, which consisted of the Combined Arms Army 

Air Force; 

-Organic Aviation, which had air squadrons assigned to a 

lower level organization such as a corps or division.1~ 

Thus, the reorganization for wartime operations of the 

Soviet Air Force could be diagrammed as in Figure One.1~ 

To improve logistics and ground support, air base regions 

were created which served a particular front or a certain air 

division. A new system of maintenance units was also developed, 

with each unit serving one or two regiments. 107 New airfields 

were also constructed starting in 1939, with many becoming 

operational in 1940-1941. The Soviet airfields were divided into 

several categories by the Germans; First class airfields could 

accommodate a regiment, had permanent concrete constructions and 

underground fuel tanks, and often had railway connections, second 

class airfieldjllcoul1Lhold_A-bomber regiment (which was smaller 

than a regular regiment), but usually had wooden structures and 

regular fuel tanks, third class air strips had no permanent 

buildings and only fuel drums, while a landing strip was simply 

a cleared runway. Each air regiment had several airfields of 

various types, with a first class airfield usually being 

designated as the regimental headquarters.1~ 

These changes were designed especially to increase the 

cooperation between the air and ground forces, but in actuality 

the reorganization decentralized control of the air forces, later 

causing communication problems. Unfortunately, these 
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organizational changes were only half completed when the Germans 

attacked on June 22, 1941.1~ 

New aircraft to take the places of the aging I-15s and I-16s 

were being rushed through production during 1940-1941. The DB-3 

medium bomber was modified to carry a larger bomb load. The 

much-needed new fighters were being hurried out of the factories; 

the Mig-1 and Mig-3, capable of nearly 400 mph, the LaGG-3, which 

could fly 354 mph, and the Yak-1, with a top speed of 364 mph. 

The speeds of these three types were comparable to the Bf-109s, 

but even by the spring of 1941 the I-series planes were still the 

main element of the Soviet Air Force. 110 In fact, by June 22, 

1941, only 399 Yak-1s, 1309 Mig-3s, 322 LaGG-3s, 460 Pe-2s, and 

249 Il-2s had been produced,111 while few had actually been 

delivered. So, just as the reorganization of the VVS was getting 

underway by June 1941, the reequipping of the Soviet air fleet 

was interrupted midstream by the outbreak of hostilities. 

The strength of the VVS that awaited the Luftwaffe was 

probably somewhere near 6,000 or 7,500 planes. 112 Some estimates 

suggest a much lower figure, such as 4000 aircraft, while German 

intelligence estimates produced a figure of 7,300. 113 Despite a 

large numerical superiority (the Luftwaffe had about 2,800 

aircraft), the total Soviet aircraft losses early in "Barbarossa" 

would be unbelievably high. 

"Barbarossa," the Nazi invasion of the Soviet Union, began 

shortly after dawn on June 22, 1941. Hitler proceeded with the 

attack, despite considerable ·opposition from German military 
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leaders who feared a long two front war, hoping to end the 

conflict relatively quickly. The Germans' element of surprise 

was costly to the VVS; by noon, 1,200 Russian planes were 

destroyed and by nightfall, the Russians had lost nearly 2,000 

aircraft. 115 While the Soviet news 1 ied about the extensive 

destruction wrought on the first day of the attack, 116 the 

official Soviet history of the Red Air Force in World War Two 

admits that Russian aircraft losses amounted to "around 1200 

airplanes, including 800 that were destroyed on airfields. ,,117 By 

comparison, the German Air Force lost only somewhere between 20 

and 35 planes during the first day's fighting. "8 

While German troops advanced eastward across the Russian 

landscape, Luftwaffe planes bombarded Soviet troops and 

installations. The archaic I-series airplanes stood little 

chance against the German fighters, while any Soviet bomber that 

took off was asking to be shot down, J:!spec:::Jal~y __ s_ince there were 

often no fighter escorts for the bomber squadrons. 119 Besides 

these unfortunate factors for the Soviets, their pilots were 

often intimidated by or even afraid of the Germans, usually 

attempting to avoid combat with Luftwaffe planes. '20 within the 

first week of aerial combat, 4,990 Red aircraft lay in ruin, 

while only 179 German planes met a similar fate. 121 Despite the 

continual loss of large sections of their available aircraft, the 

soviet air fleet was not destroyed, and in fact would stage a 

miraculous comeback over the next year. 

Behind the VVS' incredible comeback was an amazing, although 
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confusing, relocation of soviet industries towards the east, out 

of reach of the German bombers which had insufficient range. 122 

Despite plans to the contrary, the Russian industry had little 

reserve capacity for the aviation industry as war started, but 

even if war had been somehow postponed until 1942, Soviet 

industry would still not have been prepared. As the Germans 

invaded, areas of key industry were often lost, though much of 

the industries were evacuated starting on the third day of war. 

organizations were set up to supervise the evacuations of people 

and industrial plants, most of which went to western Siberia. 

Although the evacuation of Soviet industry is usually praised by 

historians, the whole affair was particularly haphazard. The 

refugee movements were usually chaotic, sometimes returning 

evacuees to where they had departed from, while officials, to 

avoid any assets being captured at any cost, were known to have 

"d~$-p~atchecl (items) on journeys of extreme length-to central 

Asia, Siberia, even the Far East," and not even supplies slated 

for the front lines escaped this fate. 1a Other officials would 

watch the same loaded trains shuttle back and forth through their 

towns several times before intervening. Amidst this mass of 

moving mess, however, over a hundred aircraft factories were 

moved, although production was, of course, severely limited for 

a long while in most factories. 124 The relocation of the aviation 

plants guaranteed that adequate reinforcements would be 

forthcoming. 

By late summer 1941, the Soviet air force would increase its 
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activity as the number of aircraft began to stabilize. After the 

first few days of combat, the Luftwaffe was forced into ground 

support duties by the German high command, a role they were 

neither accustomed to nor prepared for. 125 While a detailed 

tactical and/or strategic analysis of the "Great Patriotic War," 

as the Russians called the segment of World War Two which they 

participated in, is out of the scope of this work, it is 

important to see the role aircraft played in the overall scheme 

and to also note the continued development of the soviet Air 

Force. 

The loss of such a large number of planes in such a short 

period of time at the start of hostilities was a sharp blow to 

soviet confidence. The sudden fall from an air force which was 

the "world's largest •.• to one that could not even maintain 

local air superiority" was a shock which surprisingly did not 

deter the soviets. 126 The Germans pushed towards Leningrad-dur-i.-ng----------

the late summer, but the offensive was not successful despite aid 

from Finnish troops, and from July 22 to September 22, 1941, 

about 800 German planes were destroyed by the VVS. Although 

official Soviet sources desire to show otherwise, things were not 

yet well; Leningrad was besieged in September. 127 By October, a 

German offensive against Moscow was underway. 

Originally, only 364 Russian front-line airplanes defended 

Moscow, but the figure rose to nearly 1,000 planes. 128 An 

unpleasant surprise, the presence of the Shturmovik in force 

awaited the Germans in Moscow;1~ the effectiveness of this craft 
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can be seen in the fact that between 68 and 80t of air missions 

were being flown in support of ground units. 130 The soviets were 

able to establish air superiority, a task of no small 

consequence, and were able to maintain it over Moscow. 131 

Throughout this time, Russian units were receiving more and more 

of the newer types of planes. The German attack was halted, but 

the importance lies more in the lessons the soviets garnered from 

the attack. Aside from plain practical experience gained by 

pilots and ground crew, the attack on Moscow showed the soviets 

how effective ground attack operations could be, and also pointed 

out that the existing structure of the vvs was a hindrance to the 

cooperation between air units and to the effective concentration 

of air forces against targets. In addition, an urgent need for 

a strong reserve force was noted, and by the next year several 

reserve corps would be formed. 132 The Battle for Moscow was 

followed by_ a __ SO'Li_et~i:tounteroffensive in December 1941, during 

which the soviet air fleet was a noticeable presence. 

The Soviet air fleet hampered the retreat of the German 

forces by "small, but often very troublesome attacks" on German 

positions. 133 While the Soviet winter counteroffensive was 

largely able to force the Germans backwards, the winter proved to 

be an exceptionally tough time for both sides. The Germans in 

particular were faced with weather they were unprepared for; in 

fact, some sources say that Moscow might have been taken had it 

not been for the arrival of the extreme weather conditions. '34 

Many of the German airfields were practically inoperable during 
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the winter months and planes experienced all sorts of mechanical 

dilemmas in the winter, ranging from frozen oil to shattering 

parts. Thus, by the winter of 1941-1942, the worn and haggard 

Luftwaffe was pressured increasingly by a Phoenix-like VVS. 

Walter Schwabedissen, a general with the Luftwaffe on the 

eastern front, has evaluated the various arms of the Soviet air 

force in 1941. Concerning the fighter arm, Schwabedissen says 

that while the average Soviet pilot was generally frightened of 

the Germans, the best Russian pilots were about equal to the 

German fliers although most Russian units sought to avoid combat 

with the Luftwaffe. Schwabedissen points out that despite the 

heavy initial defeats, the Russians were able to preserve their 

production capacity and thus created an ideal situation for the 

replacement of fighters. 135 The ground attack arm was inadequate 

and the planes used were unsuitable, though the arrival of the 

Il-2 managed to change that to a large extent. Schwabedissen 

praises bomber pilots as courageous, especially considering the 

inferiority of their aircraft, but the bombers' efforts are 

largely dismissed by Schwabedissen as insignificant and 

ineffectual. 136 

By early spring 1942, the Soviets were able to assume a 

voluntary defensive position, hoping to recover from the harsh 

winter fighting. As summer approached, the soviet air units were 

being stocked with increasing numbers of Yak-1, Il-2, and Pe-2 

aircraft, and the La-5, the newest type of fighter, had entered 

production,137 and the Russian aviation industry was well on its 
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way to recovery; during the first half of 1942, over 8,000 combat 

aircraft were built, and during all of 1942 nearly 26,000 planes 

left the factory.1~ And along with the increase in strength and 

quality of the vvs came another reorganization at the hands of a 

man who would become an aviation hero. 

General A.A. Novikov became soviet Army Air Force Deputy 

Commander, in 1942 and undertook a series of reforms which would 

improve the efficiency of the air arm. While it is important to 

remember that the vvs was never a separate body from the army, 

the changes in 1942 allowed the air force to operate more 

effectively within the confines of the combined force. Novikov 

took particular units and assigned them to each front, creating 

what was called an "air army. n For example, the "Leningrad 

Front" consisted of eight fighter regiments, one ground-attack 

regiment, and three bomber regiments. There was also created a 

section to analyze and plan the ___ ...ilctiyities __ -DL--1:he-air fronts 

which would also address new tactics and applications. In 

addition, air assault groups were formed which would provide 

overall assistance to the VVS air armies. The ground services 

and rear organizations were also improved.'~ These changes and 

others made the air force more effective especially in the ground 

support roles which were quickly becoming the primary mission of 

the vvs. 

Unfortunately for the Germans, things would get worse in 

1942. Several times German armies were surrounded and had to be 

supplied by airlift, a costly endeavor. To make matters worse, 
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one of the German air fleets was recalled from the eastern front 

and sent to the Mediterranean theatre, which further crippled the 

Luftwaffe's Russian frontal strength. In fact, after 1942, the 

Germans could only send a small portion of their best airplanes 

and pilots to the eastern front. 140 

By the end of 1942, the Battle of Stalingrad had been raging 

for a few months, and though the logistics and ground conflicts 

are not of interest here, historians often mark the battle as the 

turning point of the war. The Luftwaffe committed just over 

1,000 aircraft to the Stalingrad attack, while the soviet air 

reinforcements totalled over 1,000 planes. By December 1942, it 

was apparent that the tide was shifting to the Soviets. 141 

During 1942 several new types of aircraft had been 

introduced into soviet squadrons. The Yak-7 emerged from the 

factory late in the year, preceded by the La-5, a replacement for 

the LaGG-3 and which was made out of wood. 142 Both of these 

planes, while not really any faster than their immediate 

predecessors in level flight, could actually dive and climb 

faster. The Su-2, Mig-3, Pe-8, and the Yak-4 (an unsuccessful 

bomber-type) had gone out of production in 1942, allowing 

industry to concentrate on the better types of aircraft. '43 

with 1942 having passed and the soviets challenging the 

Germans for air supremacy, it might be appropriate to digress and 

examine another chapter in the air war between Germany and 

Russia. As the German invasion began, foreign aid started to 

trickle into Russia in the form of military items, industrial 
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tools, and raw materials. The aid from abroad also included 

aircraft. 

The first shipment of American planes to the soviet Union 

occurred in July 1941, when American P-40s were ferried into 

Archangel. 144 The British, who felt they could not really 

contribute much originally to the Russians, did send several 

squadrons in August to the soviet Union equipped with the newer 

models of the Hawker Hurricane. These RAF units trained Russian 

pilots to fly the Hurricane, taught British air tactics, and flew 

support missions with Russian bombers until October. 145 The 

united states was the primary foreign contributor to the Soviets' 

war effort, however. 

Mainly, P-39 and P-40 fighters, A-20 and B-25 bombers, and 

some C-47 transports made up the American lend-lease packages. 

A Soviet detachment was sent in September 1942 to Fairbanks, 

Alaska, to help ferry planes from there to Siberia and al~ to

receive training in the flying and maintenance of the various 

types. 146 The total aircraft exports from the united States 

amounted to roughly the following, divided up by type of plane: 

Fighters 
P-39 
P-40 
P-63 

Bombers 
A-20 
B-25 

Transports 
C-47 

other Types 

4,719 planes 
2,097 
2,400 

2,908 
862 

707 

approx. 300+ planes147 
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In addition to this United states aid, the Russians received 

British Hurricanes and some Spitfires from Great Britain. 

The value of lend-lease to the Soviet Union has been 

disputed ever since. Because the native aircraft production in 

the Soviet Union during the same period totalled nearly 100,000 

aircraft, it is hard to see how the receipt of 14,000 aircraft 

could have made a difference.'~ In fact, one soviet source does 

not even mention the U. s. assistance, 149 while another says that 

"Aid from our Allies, England and the united States, lend-lease, 

was insignificant. ,,150 Perhaps the value of these craft in combat 

can be questioned, as the types sent had been rejected by the 

American pilots as they did not measure up to their requirements, 

but most were equipped with advanced features such as radios, 

radar, and better armament, which could all be studied and used 

by the Soviet engineers. 151 And especially during the "dark days" 

of 1941-42, the lend-lease airplanes-wer1!---"absolutely crucial" 

until the Soviet aircraft industry could fully recover from the 

upheaval of war. 152 In addition, the planes may have also been 

important for morale, and some of the U.S. craft, such as the P-

63 '53 and the P-39, were liked by the Soviet pilots. '54 In any 

event, for better or for worse, lend-lease continued until 1945. 

For the first time in the war, control of the air passes to 

the Soviets in 1943. In fact, except for isolated incidents, the 

Soviet air force was able to "dominate and dictate almost the 

entire air situation." The Luftwaffe had to pull training planes 

for front-line service, and hardly any reinforcements were sent 
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to aid the ailing Luftwaffe after 1943. As the year wore on, the 

Russians would operate nearly five times as many fighters as the 

Germans, 155 and the technological advantage once held by the 

Germans all but evaporated. The only significant addition to the 

German air corps in 1943 was the remarkable Focke-Wulf FW 190, 

which, while probably the Germans' best fighter of World War Two, 

was not delivered in sufficient numbers to the eastern front to 

have a noticeable effect.1~ 

In the spring of 1943 there were about 3,000 German planes 

on the eastern front, and perhaps about 5,200 Soviet aircraft, 

divided into thirteen air armies. In addition, increased 

attention was being paid to strategic aircraft, and the ADD, the 

air division responsible for long range aviation, consisted of 

700 planes. 157 The first major conflict in 1943 was the Battle of 

the Kuban, for which the Germans shifted many air units towards 

the southern front. 

The Kuban region, in the northern Caucasus, was crucial to 

the Germans in the attempts to regain an initiative on the 

eastern front. The air battles over the Kuban were characterized 

by huge dogfights between large formations and heightened air 

activity on both sides.1~ Von Hardesty says that although the 

air battles of the Kuban conflict are among the most pivotal in 

World War Two, the Kuban as a whole has been relegated to the 

back burner because there was no major breakthrough involved in 

the ground conflict. The Kuban operations, however, mark the 

transition of the VVS from a defensive force to one with an 
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atti tude for offense. 159 

During the spring, movement on the ground was hard due to 

the thawing of the earth, and by March and April ground 

operations were at a virtual standstill. By July, the Red Army 

was pushing the Germans slowly backwards out of the Kuban 

region. 16O The missions of the soviet air units had all along 

been to attain air supremacy, cover the ground forces, and defend 

an amphibious landing. The first major air battle, in fact, had 

been in support of a soviet amphibious landing in April, where 

the VVS played "an important role in repelling all enemy 

attacks. ,,161 Also, the Red air units supported the ground forces 

adequately, even having chances to experiment with different 

techniques. 162 The Red air corps was victorious over the Kuban 

region, jeopardizing the German positions in the Crimea and the 

Black Sea and weakening the German supply lines, though the focus 

was to shift quickly elsewhere by the summer. ---- - - ----- --

The Ukrainian town of Kursk was the location of an enormous 

armor battle in the summer of 1943, and although Kursk is 

remembered mainly for this epic tank struggle, there was 

considerable air involvement from both sides in the conflict. 

The Kursk offensive would be the last major one by the Germans, 

and would not end on a happy note for Hitler's forces. 

Against the Luftwaffe I s 2,050 aircraft the vvs gathered 

about 2,900 planes, according to official sources, while other 

sources cite 5,400 Soviet planes in action. 163 In early air 

combat over Kursk, the soviets destroyed 330 enemy planes while 
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losing 153 of their own, and the losses of German aircraft 

continued to increase. 164 Losses to German ground units were 

significant as well, due in part to a new anti-tank cannon that 

equipped many Soviet fighters,165 especially the new two-seat Il-

2M3 Shturmovik, and also to a new type of anti-tank bomb 

developed by Russian engineers.1~ By July, the Battle for Kursk 

was well underway and despite numerous tactical errors by the 

Soviet forces, the Luftwaffe suffered heavy losses. Between July 

5 and 8, the VVS downed over 850 German planes while losing about 

560 of their own craft. 167 

Kursk saw little change in the VVS' practice of flying in 

ground support. Fully 65% of the Soviet air missions were flown 

in support of ground troops, though the VVS maintained air 

supremacy after the Kursk offensive ended. 168 After the first 

week of combat, in fact, the Luftwaffe was so reduced that it was 

never againa.l::>1~_t9 ~f_f~~t _th~L outcome of ground fighting, as 

losses suffered were not really replaceable. The ensuing 

Belgorad-Kharkov Russian counteroffensive marked the first time 

that the Red air force entered an offensive with an advantage in 

fighters. As time went on, the gap between the two air corps 

would only widen: though the Luftwaffe had 5,585 total front line 

craft, only 306 operational airplanes were on the eastern front 

in late 1943, while about 3,254 Soviet planes were in action in 

November. 169 

The numerical superiority of the VVS was made possible by an 

aviation industry which continued to recover, grow, and improve. 
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In 1943, the soviet air factories turned out nearly 30,000170 

combat planes and, because these were all improved models, by 

1944 eighty-seven percent of fighter groups, 100% of ground 

attack groups, and 74% of bomber groups were equipped with the 

newest aircraft. 171 

While 1944 and 1945 were largely characterized by German 

retreats and soviet mop-ups, on occasion the Luftwaffe was able 

to assemble 2,000 planes (many of which were obsolete biplanes). 

In fact, the survival of the Luftwaffe is credited only to the 

fact that the VVS' squadrons flew almost exclusively in support 

of ground troops rather than seeking out and destroying Luftwaffe 

units. Slowly but surely one area after another was liberated 

from the Germans; by February 1944, the Soviets had broken out of 

a blockade around Leningrad, and by later spring most of the 

Ukraine was freed from the Germans. By May, the Crimean 

Peninsula, through an effective cooperative air, land, and naval 

attack, was recaptured by the soviets. 172 During August, the 

Soviets invaded Rumania, and had taken Estonia, Lithuania, and 

Latvia, and soon were pressing towards the East Prussian 

border. 173 

During 1944, the VVS was able to use massive amounts of 

aircraft in battle, often sending 1,000 or more planes at once 

over the battlefield, which caused the German troops immeasurable 

grief. As 1944 came to a close, the Luftwaffe was barely able to 

cover the frantic retreats of the German ground forces, and 1945 

would not provide any respite for the Germans whatsoever.,n 
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The last year of the war, 1945, was the setting for the 

arrival of more new types of Soviet aircraft on the German

Russian front. The 11-10 Shturmovik, an improved 11-2, was 

capable of only 315 mph but was as heavily armed as its 

predecessor. The 11-10 began raining terror on German ground 

units in early 1945. An addition to the La-5 units late in 1944 

was the La-7, which could reach speeds of 417 miles per hour but 

was not produced in great quantities. Though not completed until 

after the war, the Soviets rushed to make copies of several 

American B-29s that had fallen into their hands, hoping to create 

a much-needed long range heavy bomber. Work on this Tu-4 was not 

finished in time for the end of war, however. Finally, improved 

Yak-9s appeared in quantity. The improved Yak-9 was a sleek 

fighter/interceptor which could fly up to 434 mph.1~ 

The Germans were in no position to withstand the attacks of 

these new aircraft; even though the-Luftwaffe--totalled 5,500 

planes, only 1,875 were on the eastern front while the VVS 

fielded 15,815 aircraft. 176 The La-7 and Yak-3 were superior to 

the Bf-109G and Fw-190s and the Soviet pilots,· now full of 

confidence, flew aggressively and successfully.,n Soviet fliers 

commanded the skies throughout the Red Army's conquests of 

Koenigsburg and Poland, during which the VVS sported a twenty-to

one advantage over the fleeting Luftwaffe. By April 1945, the 

Russians were planning an attack on Berlin, and the Germans had 

crammed every aircraft they could find, totalling about 2,000 

planes, onto airfields in and around Berlin. Unfortunately for 
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the defenders, the VVS brought with it 7,500 planes, mostly to 

support the ground invasion.'~ In fact, nearly 75% of the VVS' 

missions over Berlin were in their characteristic ground support 

role. 179 

The battle over Berlin was, however, not an easy one. 

Fighting with their backs to the wall, the Luftwaffe lost 1,132 

planes but destroyed 527 soviet aircraft.'~ 
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CHAPTER II 

THE GERMAN AIR FORCE 

Following World War One, all of the major European powers 

underwent some form of air disarmament, including Germany. 

Unfortunately for the Germans, the disarming of their air wing 

was inVOluntary, called for by the Versailles Treaty, and 

resulted in a long period of covert rearmament in Germany. This 

period, which saw the rebuilding of the German air establishment, 

also left the new German Air Force unprepared for war. 

Although experiments with balloons and other lighter-than-

air craft had been going on in Germany for years, the first 

German aircraft were essentially poor copies of foreign models, 

including those designed by the French, Americans, and even the 

Austrians. 1 The War Ministry, however, was generally unwillin9-to--- - ~ -------

fund extensive aeronautical research, since it was unclear 

whether or not airplanes would be of any military value (and at 

the time they were not). In addition, the airship had captured 

the public's fancy, while the primitive airplane, which was 

incapable of "spectacular feats," proved at first unable to 

compete with the ongoing romanticism of the airship.2 

By 1909, civilian interest in aircraft in Germany was 

increasing, and while the army itself had no planes, the military 

began to recognize the need for pilots and soon began providing 

very small subsidies to several private aircraft designers. 3 The 
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same year, the first German Academy of Aviation was founded in 

Munich, though few details of its operation remain. 4 The 

interest of the private citizen resulted in the formation of 

various local flying clubs and groups, the largest of which was 

called the "German Aviators Association. ,,5 Late in 1909 the army 

decided to commission the construction of its own plane, an 

effort which resulted in an embarrassing failure a year 1ater. 6 

The next year, 1910, saw heightened attention directed 

towards aviation research. Though a few airplane contracts were 

awarded by the government, little official encouragement was 

given when the first "official" pilots began training at the 

first "official" aviation training school. Not only did the 

training take place in a donated plane, the instructor was a 

volunteer, and there no funds available, all testifying to the 

still cautious attitude displayed by the War Ministry towards 

heavier-than-air~~~..ft..~JUthin 'the next few years, the quest 

for aviation in Germany would become more organized, and because 

the German military held the key to any need for airplanes, the 

military establishment was able to guide the fledgling aviation 

industry and also to prevent any monopolies or cartels from 

developing. And, in order to avoid any conflict with the 

military, the industry adhered to stringent demands established 

by the armed forces. 8 

Because the military aviation contracts were felt to be 

extremely important by the German government (and were thus 

guaranteed, in a way), the growing aviation industry was largely 
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shielded from an economic recession in 1911-1914 that hit other 

industries rather hard. August Euler had opened the first German 

aircraft factory in 1908, and was followed shortly by other 

factories such as Albatross, Rumpler, and Aviatik. 9 Work on 

airships, meanwhile, continued amidst the development of heavier

than-air craft. 10 By April 1911, the War Ministry was in 

possession of seven or eight planes, and the total reached nearly 

30 aircraft by the end of the year. 11 

The increase in the number of planes was accompanied by a 

corresponding need for new pilots. On March 10, 1911 the War 

Ministry called for "young unmarried Lieutenants" willing to 

undertake a course in aviation and air reconnaissance. 12 

Generally, initial pilot training was provided by the aircraft 

manufacturer, due to the large number of pilot-trainees, in a 

kind-of sub-contracting arrangement. The pilots' training, after 

early 1912, was completed at an organization called the 

Instruction and Research Institute. 13 OVerall, the larger 

factories (such as Albatross and Rumpler) were better able to 

provide adequate training for pilots, and were also typically 

able to create better planes. 14 

In March 1912 the War Ministry decided to acquire 91 more 

planes by October, though it was becoming apparent that the 

industry needed more money to produce the kind and quality of 

planes the army wanted and thought they needed; research could 

not continue fast enough under the small subsidies given thus far 

by the government. 15 More aircraft was not the only change for 
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the growing German air establishment in 1912. In october, a step 

was taken to organize the existing air units into the basic 

formation of a German air service when groups of fliers were 

assigned to each army corps. The General Inspectorate, however, 

fearing a loss of control over military aviation, refused to 

allow the creation of a bureau concerned only with aviation. 16 

In the same year, the Reichstag passed a bill providing pensions 

for military aviators and declared that military aviation 

accidents would henceforth be classed as war casua1ties. '7 Thus, 

although a separate agency for aviation was not yet a reality, 

the overall lot of airmen and aviation was very slowly but surely 

improving. 

Indeed, the lot of aviation would continue improving, and 

more quickly, after 1912. Between 1912 and 1913, the number of 

German military planes grew from 139 to 461, while the airplane 

budget increased from 3, 391, 250 marks to n«aa_:t:'l-Y __ 16-4-QO_O~j)_O_ marks 

in the same period. 18 In 1912, a public fund known as the 

National Aviation Fund was created to help finance aviation. The 

commi ttee that sponsored the program was made up of various 

professionals, and by December the group had received over seven 

million marks, a substantial amount. 19 Some of the fund was used 

for training programs, and while pilot training continued at a 

fast pace to keep up with the larger number of new planes, the 

industry i tsel f was briefly faced with a dilemma. The War 

Ministry's estimates of its aircraft needs for the next few years 

(which were unrealistically low) would prove insufficient to 
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All the while, the government was 

encouraging growth in the air industry but was not accompanying 

the growth with an increase in contracts. 20 This resulted in only 

a few strong new companies, such as Gotha, emerging in the next 

few years, but surprisingly did not hamper the growth of most of 

the larger companies. 21 

The establishment of the National Aviation Fund is regarded 

by many aviation historians as the turning point in pre-World War 

One German aeronautics, and the turn around in military aviation 

also fueled the industry, for the government soon realized that 

new contracts were in order. It was the dependence of the 

aviation industry on military contracts that managed to shield 

the businesses through the slump of 1911-1914 mentioned earlier. 22 

As the rest of Germany tried to pull itself out of the economic 

gutter it had existed in for three years, the aviation industry 

. b_e9a.!l __ ·to_.9.r~~ag~:i..n and continue to produce. Al though some 

suggest that there was not close cooperation between the military 

and the industry, there can be no question that the German air 

industry attempted to improve its own position by making every 

effort to please the military establishment. And, to keep the 

somewhat uninfluential air companies in line, the military would 

often pressure and even humiliate owners. a 

Part of the pressure exerted by the army was in pursuit of 

standardization, not necessarily of manufacturer, but of type, 

which would result eventually in better aircraft. Generally two 

standard types were popular in 1914; the Taube, a large plane 
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with bird-like wings which was nearing obsolescence, and a type 

called the tractor biplane, 24 which had propellers behind the 

pilot rather than in front of him. Not only was industry 

starting to make better, more standard planes, but more of them, 

for by early 1914 the best eight companies could turn out a 

combined 103-112 planes a month. 25 Most of the varieties of 

German biplanes were equal to or superior to those elsewhere,26 

though the German air arm itself was slightly behind the French, 

but ahead of the British. 27 Some hold, however, that the German 

air arm, while numerically inferior to the French, "possessed 

many features that were superior to those" of other nations' air 

corps.28 

The difference between the various air powers could perhaps 

be in part due to the different approaches used by the respective 

nations. The British preferred to have a single airplane design 

in mass production in government factories, while the French 

stressed creativity and had the greatest variety and the least 

standardized industry. The Germans, as has been seen, relied on 

private industry like the French, but were trying for more 

standardization than the French. Each approach has advantages 

and drawbacks. The French, for example, gained creative designs, 

but because there were so many different French types supply and 

repair were nightmares for the French. The British, meanwhile, 

had a small number of types of aircraft, which enabled the Royal 

Flying Corps to easily repair and supply the air units. The 

Germans, attempting a middle ground, eliminated much creativity 
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but unfortunately were unable to gain the advantages held by the 

British. 29 

Figures vary on the number of German airplanes available on 

the eve of the World War One. It is generally believed that the 

German military possessed between 218 and 320 planes, which 

compared favorably with the number available to other maj or 

powers. 30 Though most everyone assumed, correctly at first, that 

aircraft would be used mainly for reconnaissance and courier 

duties, things would change as war wore on, for the destructive 

capability of the airplane would grow by "leaps and bounds." 

There has been considerable debate as to whether or not the 

German air units were ready for World War One. Numerically, the 

answer would appear to be prepared, for if the Germans had 

between 218 and 320 planes, they outnumbered the British by 

perhaps two-to-one, while the French had around the same number 

as the Germans. The Russians,-----1I7ho-----Would- technically remain in 

the war only until March 1918, fielded about 200 airplanes. 31 The 

German air organization was rather poor, as shall be seen later, 

though not disastrous. In any event, because the performance of 

the German air units would prove adequate, it would seem that the 

German air arm was indeed as prepared as could be expected, 

considering aviation had never appeared in a war before. 

Germany's first air offensive occurred on August 31, 1914, 

when a single German pilot lobbed several small bombs out of his 

plane over Paris.~ The German air organization proved so poor 

that the Inspector of Flying Troops himself had to go to the 
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front to re-establish control over his air units. Not only did 

his presence in the field do little to control the units, but the 

Inspectorate was hampered during his absence. A lack of aviation 

staff officers may have largely accounted for the sub-par 

organizational structure of the German air establ ishment. 33 

Changes would not take long, however. The assigning of staff 

officers to the field units improved organization somewhat, as 

they served as intermediaries between the Inspectorate and the 

actual field units. 

"important step" in 

organization. 34 

The new staff positions are 

the ongoing development of 

seen as an 

German air 

As 1915 came and went, considerable reorganization of air 

units occurred. New units devoted to reconnaissance were 

created, as well as new, separate bomber units. New training 

facilities were opened, as were several new airfields,35 and a 

new committee was formed to inspect and accept new aircraft from 

the air industry. 

The industry had, of course, experienced change as result of 

war. During a meeting between top business officials and several 

Reichstag members, the companies agreed to keep the prices of 

planes at pre-war levels and to allow the military free use of 

some lesser patents. The military, in return, promised ample 

contracts and several other concessions. These promises did not 

hold, however; soon, Albatross, LVG, and Rumpler, all important 

aviation companies, asked for price increases. These increases 

were sought just as the army had received several shipments of 
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nearly unacceptable airplanes, which did not help the firms' 

case. 37 Finally, in February 1915, the army agreed that prices 

needed to be raised, and did so. The army knew that the result 

of prices that did not keep up with supply costs would spell 

lower standards. 38 Lower standards would not help the development 

of several new models of aircraft that were just over the horizon 

in early 1915. 

In mid-1915, it was discovered that the Germans had produced 

a version of a huge Russian plane which had been captured. The 

new airplane was called an "R-plane." Conceived of as a II long

range strategic weapon for attacking objectives deep within enemy 

terri tory, 1139 the R-plane was reported to be revolutionizing air 

warfare. Long before they actually would, the R-plane was 

believed to be capable of reaching London.~ The largest planes 

to participate in the war, the R-planes were at first assigned to 

the relatively calm Eastern Front where they~could-be-evaluated-.!t1 

Another large plane was the C-series observation plane which, 

although very near obsolescence by 1915, came to be one of the 

first planes armed with fixed machine guns. Anthony Fokker, who 

had become one of the top designers in the world, produced his E

type fighter for service in the spring of 1915.~ 

Not only were Fokker's E-series monoplanes superior to their 

foreign counterparts, but the series included an adapt ion of a 

French invention enabling the plane's machine gun to fire through 

its propeller. The plane spelled air superiority for the Germans 

until spring of the following year and made Fokker a legend, 
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despite the fact that the plane would occasionally shoot off its 

own propeller. 43 The invention changed air warfare and increased 

the destructive potential of the airplane. 

Though in January 1916, the Fokker E-series airplanes 

"outengined and outpowered" the Allied craft,44 as spring turned 

to summer newer Allied planes managed equality or superiority 

over Fokker's E-3s. When new Albatross fighters began arriving 

on German airfields in late August, 1916 the air advantage would 

shift back to the Germans". 45 That same month, a new German bomber 

also made its first appearance. The French War Ministry 

announced the existence of the Gotha G-4 before it would be 

encountered in combat, but it was not long before the new two

engined biplane bomber would make its presence felt.~ 

Despi te the fact that the avia'tion industry was 

manufacturing better planes, 1916 was not an easy year for the 

bllt:;il'!~s_f:l.~S. ____ E1~rly __ in the year a complicated patent battle 

erupted over patents on armed planes, and the government, which 

did not want to merely intervene with a wartime decree, 

nonetheless wanted to be able to bend the rules to suit its own 

interests. 47 Even though the number of aircraft companies had 

grown from 14 in late 1914 to 26 in 1916, the size of the 

companies had grown, and the monthly deliveries of aircraft had 

doubled over the last year, the government, faced with what is 

now considered the beginning of true aerial warfare, feared the 

worst. In an attempt to quickly win the war, the government 

"decreed total mobilization" of all industry, a plan known as the 
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"Hindenburg Program." Though the details of the program are not 

of note here, the program has been criticized as uncoordinated 

and unrealistic, and caused a near-exhaustion in German 

industry. 48 

While the aviation manufacturers went through proverbial 

"ups-and-downs," the organization of the German air corps was to 

experience some changes as well. On August 10, 1916 the first 

official fighter squadron was formed; before this date, single

seat fighters had not had separate, permanent units. Called 

"Jagdstaffel," these units at first were made up of elite pilots 

only, and seven of these special groups had been assembled by 

October. 49 In addition, a new school was set up to train better 

pilots. 50 Numerous other reorganizations occurred as well. 51 

The year was also noteworthy because of perhaps the heaviest 

fighting of the war. During the Battle of Verdun, large 

concentrations of German planes helped the ground troops and also_ ... --

established air superiority behind enemy lines until the French 

air units forced the Germans into a defensive position. The 

Battle of the Somme saw an outnumbered German air force 

embarrassed as newer and better Allied craft harassed aging 

Fokker and Pfalz (another large company) E-planes. 52 

The advantage of having the superior planes would shift once 

again in late 1916/early 1917. The new Albatross fighters, the 

0-1 and 0-2, made up about 67% of the front-line fighters by 

early 1917, and a 0-3, while faulty, emerged and became an 

important addition to the air corps.53 And these fighters were 
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not the only German aircraft to prove themselves in 1917, for the 

Gotha bombers and R-planes began bombing London in mid-year, 54 by 
which time the German air force was functioning at full strength, 

approximately 2,200 aircraft. 55 

The Allies began to recover the edge until late 1917, when 

the next line of better German planes were produced. The 

Albatross 0-5 would prove dangerous to the pilot and inferior to 

the Pfalz 0-3, introduced six months later. Fokker triplane 

fighters, with three wings, would be endorsed by Manfred von 

Richthofen, Germany's greatest war ace, despite structural 

problems that could not be resolved. These Fokker Dr-1s' 

superior maneuverability largely compensated for the construction 

drawbacks, however. 52 Hugo Junkers, a noted German designer, had 

been working with all-metal designs for a few years, and his J-1 

entered service late in the year. Heavy and slow, the all-metal 

craft was able to absorb considerable damage, but was an only 

partially successful model. 51 

During 1917 the aviation industry, and also the whole 

industrial structure of Germany, was hampered by skyrocketing raw 

material costs and wage demands. The shortage of raw materials 

was complicated by several factory accidents and numerous 

instances of hoarding of materials by companies.~ Perhaps, as 

many have speculated, the various "all-or-nothing" programs had 

taxed the German industries too much. 

The ever-changing set-up of the German air units fared 

little better than the industry did. In 1917 and 1918, the 
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organization was plagued by "administrative confusion and 

ineff iciency • "59 The declaration of war by the united states did 

nothing but complicate matters for the already declining Germans. 

Several more elite units were formed, one headed by Richthofen 

himself, and though these units recorded more victories than did 

regular units, a lack of quality leadership prevented the 

formation of a large number of such groups.~ In fact, Richtofen 

and the number two German ace, Werner Voss, both died in early 

1918, subtracting two of the greatest influences on aviators of 

both sides. 

The final year of war held little optimism for the German 

air establishment. Even though superior planes continued to 

emerge from German factories, the Allies gained a greater and 

greater numerical supremacy. One of the new models, the Fokker 

D-7, was and is still generally regarded as the best fighter of 

~_~~ ____ thtt _war and was never bested by the Allies. The Fokker D-7 was 

the only plane to be specifically mentioned by name in the peace 

treaty that ended the war. 61 During early 1918, the German air 

arm was at its strongest, but to no avail. The German air 

industry was faced with insurmountable shortages and labor 

unrest, and few positive signs for the future. Thus, although 

German technical skill proved equal to that of their enemies, the 

lack of material and other factors doomed the air establishment. 

German planes shot down more planes than they lost up until the 

end of hostilities, but vastly superior numbers of Allied 

aircraft proved invincible. Q War ended on November 11, 1918 with 
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the German air arm consisting of over 2,700 planes while the 

Allies had perhaps ten time as many.~ The Commanding General of 

the German air units, when issuing his demobilization order, said 

"Undefeated, the German Air Force complies with the armistice. ,,64 

If nothing else, World War One clearly displayed Germany's 

economic disabilities, for by the end the populace was nearly 

starving, the industries were ragged, and important resources 

were scarce. 65 

After the air force was demobilized, some pilots were 

transferred to the newly-formed Reichswehr, or national Army, and 

to police air units,~ but these units were also forbidden when 

the Treaty of Versailles was signed in June 1919. 

The Treaty of Versailles said that the vanquished Germans 

could not maintain any sort of aviation. Not only was the German 

military forbidden to use any planes, but there could be no 

aeronautical research, design, manufacture, or importation.of---any

part of any stage of aviation. The Germans were, however, 

allowed to keep 140 planes and 169 aircraft engines for 

commercial use. On July 1, 1920 the Germans could begin 

rebuilding their aviation industry. 67 The next twenty years would 

show that aviation had proved its value in war, as the Germans 

began reconstructing their air corps into a body unlike any 

other. 

The "very harshness" of the Versailles Peace Treaty "proved 

a spur to German politicians, soldiers, and industrialists, who 

proceeded with deliberate care to evade its provisions, ,,68 and the 
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first phase of German rearmament, actually called "disarmament" 

and lasting from 1918-1920, consisted of the hiding away of 

certain key industrial resources. Even though this action of 

hiding resources was militarily insignificant, politically and 

organizationally it signaled a cooperation between politicians, 

military men, and industrialists that would shape the future 

course of rearmament.~ The next period of general rearmament 

(including air rebuilding) lasted from 1920-1926, and was 

characterized by arms evasion under the direct eyes of an Inter

Allied Control Commission, sent in to supervise German 

disarmament. 70 The Commission was not particularly adept, and for 

this reason it is of interest. 

Anthony Fokker, the airplane designer, had set up a new 

factory in his native Holland, and was able to sneak huge amounts 

of equipment and money out of Germany past the Commission. 

Al thou9:tLF'OJ~kEtr'sJ;UIeC~ work for the Germans would be negligible 

in the years to come, the Dutch factory proved to be a haven for 

Germans with aviation skills. A young ex-pilot named Hermann 

Goring, former commander of the famed Richthofen Squadron, was 

employed as a salesman by Fokker. 71 It was General Hans von 

Seeckt, the Commander-in-Chief of the Reichswehr, however, who 

demanded the formation of a liaison committee of Germans to 

"help" comply with the Commissions inspections and orders. The 

officer in charge of the liaison group was a staunch opponent of 

the oppressive peace treaty and proved a hindrance to the Allies' 

efforts. 72 
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Von Seeckt also was convinced that air power would be a key 

in any future war, and to facilitate the interest in aviation, a 

new organizational nucleus of a German air force was created 

which consisted of four different offices. From the Versailles

allowed Defense Ministry and the new offices (which existed 

primarily on paper) would spring later aeronautical organizations 

in Germany. 73 Von Seeckt was also committed to maintaining a 

reserve of pilots, and knew that the air industry could not be 

allowed to vanish; in the wake of post-war inflation, only a few 

aviation companies had survived, including Junkers, Heinkel, 

Albatross, and Dornier.~ 

As has been seen, from 1920-1926 the Germans attempted 

covert rearmament while still under the moderately watchful eye 

of the Inter-Allied Commission, whose ineptitude has also been 

briefly hinted at. Because von Seeckt realized that his troops' 

imaginary wargames would be quite inadequate combat preparation, 

the Germans began looking elsewhere for training grounds, and 

before long would find them. Russia and Germany signed a 

commercial agreement on May 6, 1921, and concluded the Treaty of 

Rapallo a year later, establishing official economic and 

diplomatic relations between the two nations. Meanwhile, word of 

the new air departments in the German Defense Ministry had leaked 

out. 75 

contained in the Treaty of Rapallo was a secret military 

passage in which the Russians agreed to provide land for 

airfields where the Germans could covertly train pilots and 
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crews, in exchange for a sharing of any technical information 

garnered by the Germans. n Hugo Junkers acquired a subsidy from 

the German government to establish a cooperative factory near 

Moscow, which opened in late 1924, producing reconnaissance 

planes for the backward Russian Air Force. The Junkers Moscow 

venture had a considerably checkered existence, however; before 

long, the factory faced bankruptcy as Russian purchases fell far 

below expectations. The venture would close in 1927. n 

The training facilities established in soviet territory 

would fare better than Junkers' commercial attempt. A flying 

school was opened at Lipetsk, about 300 miles south of Moscow, 

and became fully operational around 1925. Fifty Fokker D-13 

fighters made up the original training fleet, which also included 

planes used for bombing practice and air photography work. 78 

Though the Rapallo Treaty, largely responsible for these Russo

German developments, may· havecos-E- the-Germans some of the west's 

confidence, the secret provisions of the pact laid the foundation 

for a re-developed German air force. N strangely, the plans of 

Germany to work in Russia were not unknown,~ but were dismissed 

largely as rumor. 8' This would not be the last time Allied powers 

disregarded intelligence reports about a growing air force in 

Germany. 

The establishment of German training fields in Russia was 

not the only aviation development between 1920-1926. Junkers had 

started making civilian passenger planes, which were allowed 

after the early 1920s. As a result of Junkers' financial blow in 
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Russia, Junkers had to turn over the airline he was creating to 

the German government. The government then had a fledgling 

bomber training organization, perfectly legal, which would train 

pilots on bomber-type aircraft.~ In 1924, a sport flying group 

was formed, where sporting planes which met the Versailles 

limitations were flown. This hobby group, known as the Sport 

Fliers Limited, as well as other such outfits, were secretly 

subsidized by the German treasury.~ Not only would these hobby 

clubs perpetuate the interest and popularity of aviation, but 

they would also provide the first practical training of many 

later military aviators. And, all of these efforts were either 

legal, as in the case of the Sport Fliers (not counting the 

secret subsides), or hidden from the muddled Inter-Allied 

Commission, who, supposedly, were "satisfied that Germany (was) 

living up to the Versailles Treaty provisions. II84 

The year 1926 would see new developments on the German 

aviation scene. Despite reports abroad that Germany was secretly 

building illegal planes in other countries ,85 the Allies were 

negotiating with the Germans for a lessening of the Versailles 

restrictions. In May 1926, the Paris Air Agreement was signed, 

which essentially gave Germany independence in civil aviation and 

allowed her to build aircraft that were similar to the current 

types available in other countries. There was, of course, no 

provision allowing Germany military aviation, which was still 

strictly prohibited. 86 Some historians suggest, however, that the 

withdrawal of civil limitations by the Allies helped lay the 
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foundation for the German Air Force. After all, such planes as 

the "Heinkel 111, Junkers 52, Dornier 18, Junkers 90, Junkers 86, 

and the Focke Wulf 200," all of which would become important 

Luftwaffe craft, were all originally classified as civilian 

planes. 87 Other planes began to be developed under the new 

sporting plane freedom as well, including designer Willy 

Messerschmitt's Bf-108, a sleek monoplane that would be the 

direct forerunner of the Bf-109, Germany's "workhorse" fighter 

early in World War Two. 88 These planes, however, would not 

actually appear until the mid-1930s. 

The Inter-Allied Military Control Commission began to 

withdraw from Germany in 1926, and by January 1927 they were 

mostly out of the country. In their final report, the Commission 

concluded that not only had Germany never disarmed, but "had 

never had the intention of disarming, and for seven years had 

done everything in her power to" trick the Commission.-----This---

final report, however, was largely ignored and suppressed. The 

wi thdrawal of the Commission did not mean that Germany could 

begin berserkly rearming, but rather that "design, testing, and 

training" could proceed under slightly less cover. 89 A new phase 

of German rearmament was ushered in, characterized still by 

covert rearmament, but wi thout the "watchful" eye of the 

Commission. This new phase of rearmament would last until 1935. 

Though von Seeckt had been forcibly retired in 1926, 

reorganization of the air establishment continued. The Training 

Inspectorate was divided into several sections, and these new 
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divisions became a cover for further development of an air 

force.~ The training program itself was also revamped; 60 men 

would be selected annually to take a flying course with a year of 

beginning training in Germany and six months of flying in Russia. 

Of these new pilots, the best would be maintained as instructors, 

while the others would become either reservists or would continue 

flying training. 91 Between 1925-1933, the base at Lipetsk 

produced 120 fighter pilots and 100 observers, 92 and also provided 

the testing ground for many important prototypes. The Russians, 

who were benefitting from any knowledge acquired at the 

cooperative air bases, were interested in and were often allowed 

to fly the German test models. Between 1928 and 1932, military 

prototypes of the Arado Ar-64 and Ar-65, the Heinkel Hd-38, He-

45, and He-46, and the Junkers K-47 all flew at Lipetsk as did 

the Dornier Do-11.~ 

While _~he_wbol!iL$tate of aviation in Germany was changing 

due to the training facilities in Russia as well as the exit of 

the Inter-Allied Commission, the air industry was experiencing 

its own changes. The Reichswehr, from 1924-1928, had contracted 

for prototypes, usually purchasing only one plane from a small 

number of firms. In 1928, military aviation specifications were 

set by the Reichswehr, who invited plans and cost estimates to be 

submitted. The German aviation industry in 1929 was made up of 

eight plane and four engine plants, and the growing need for test 

models pleased the business owners even though up until 1929 all 

of the construction had been prototypes.~ As always, however, 
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things did not stay "rosy" and what had been a promising outlook 

for the industry was marred by an economic slump in 1930 which 

affected all of the business community.~ 

Despite "retarded progress" of the air industry and an 

overall lack of capital, the German air establishment remained 

undaunted and predicted that their companies would expand again 

later in the year. As 1930 wore on, however, capital was not 

forthcoming, and by the end of the year the economy was 

struggling with a major banking crisis.% In addition, as this 

crisis was hitting, the German government decided to ignore 

another Versailles restriction when they authorized the 

stockpiling of military materials, including aviation equipment. 

The Ordnance Office, in charge of military supplies, argued that 

stockpiling was necessary in case Germany were to go to war; the 

office estimated that the air force would lose 50t of unit 

strength per month in combat, thus showing a true need for 

stockpiling in peacetime. w 

By 1930 and 1931, the Germans had begun curtailing the 

activities of and funding for the Lipetsk training facility, as 

the money was needed in other parts of aviation. The Russians 

were incensed, and demanded that the Germans not only keep the 

base open, but also pay rent for the land. The Germans refused, 

and the base was closed in 1933. The closing of the base is not 

generally regarded as a militarily sound move, but one that was 

precipitated by political and economic pressures.~ 

Problems abounded elsewhere as well. The air industry, 
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though working as it could, was essentially inadequate for nearly 

any large-scale rearmament production, and an optimistic 

prediction in around 1930 said that perhaps Germany could produce 

9000 planes over the next several years. w Undoubtedly, some of 

these new planes would include the Heinkel He-51, Arado Ar-65, 

and the 00-11, which were all undergoing their final tests in 

1932-1933. With the production of some of the aforementioned 

types, Germany was finally once again in possession of planes 

that were at least as good as corresponding models abroad. 100 

German designers were also working on heavy, four-engined 

bombers, which proved to be a continually haunting spectre for 

the German air force after the early 1930s. 

Between 1920 and 1933, the Reichswehr had done all it could 

to ensure the existence of some sort of air force. A new year, 

1933, would arrive and see all manner of aviation changes, 

technical and otherwise. __ AdelL Hitler---Was picked to be 

Chancellor of Germany, and a new episode in German air rearmament 

was ushered in. A newspaper report of early 1933 was an 

indication of things to come when it stated that Germany would 

outspend France in aviation equipment in 1933. '01 

organizational changes occurred soon after Hitler's 

assumption of power. In April, an Air Ministry was created and 

Hermann Goring chosen as its Minister. Goring had been a Nazi 

for years, and Erhard Milch, the head of Lufthansa, the German 

state airline, was selected as Secretary of State for Air. 

Wal ther Wever became the air force Chief of Operations while 
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Albert Kesselring became the Supply and Organization officer. 

The Luftwaffe, as the German air force would come to be called, 

now had a new set up, and was also beginning to develop new 

ideas. 102 

In April 1933, Goring spoke on the matter of German 

aviation, pointing out the "vulnerability of the chief industrial 

districts of the Reich" and added that "a people imbued by iron 

will to exist as a nation will also be able successfully to defy 

danger from the air. ,,103 Indeed, the Nazis would plan on defying 

danger from the air and learn to rain danger from the sky, 

through larger scale rearmament of their air establishment. The 

following year, the He-51, He-45, He-46, Ar-66, and Focke Wulf 

Fw-44 entered production, while the Ju-52 was already being 

produced for Lufthansa. The Junkers Ju-86 and Heinkel He-111 

were in their early experimental stages and were envisioned as 

bombers. 104 It was also about this time that Germany began 

experimenting with dive bombing planes. Milch added new 

contracts to stimulate the air industry and also helped subsidize 

new factories. Heinkel, Dornier, Junkers, Arado, and 

Messerschmitt's factories all expanded in 1933, and other 

enterprises, such as the Henschel Locomotive Works, branched out 

into aviation, encouraged by Milch's blossoming programs. 10S 

Interestingly, it was during this period that the aircraft 

industry gained the experience which enabled Germany to actually 

succeed in building a large air force. Factories were built with 

newer facilities and more modern tools, which in turn speeded up 
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the production time for aircraft.'~ Although Germany as a whole 

had only partially recovered from the recent depression, Milch's 

plans for expansion in 1933-1934 would be adequate to begin 

strengthening the aviation sphere. 107 

Overall monthly aircraft production in Germany rose from 30 

in 1933 to about 425 by 1936. These increases, as well as 

increases in other areas of rearmament, did not at first 

seriously tax the German industries.'~ The aviation increase can 

partially be attributed to Milch's ambitious "Rhineland Program," 

a plan to equip Germany's air force which was to be finished in 

September 1935. The scheme called for around 4,000 airplanes, 

consisting of roughly equal numbers of trainers and regular 

planes, to be delivered within a year. The exact figures vary 

somewhat, according to source, however.1~ This new and 

surprising undertaking did not pass uncovered by the media, who 

declared that "Germany I s air rearmament will be-u-completed-----Job"'y~--

1936" despite what was still considered rearming "in secret."110 

While this planning for the future was underway Germany was 

creating and equipping her first new air units. By the end of 

1934, 270 bombers, 99 fighters, and 303 reconnaissance planes had 

been organized into squadrons,111 and thus the first actual, solid 

base for the Luftwaffe was laid. 

Though problems still existed in the German aviation 

industry, such as engine production difficulties,112 the gains 

made by the air industry were undeniably impressive. The gains 

in monthly production, noted above, were attributed to the new 
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expansion plan, but without a growing industry the plan would 

have been impossible. An increase in aviation plant employment 

was also behind the gain; between January 1933 and January 1935, 

total employment in the aviation plants leapt from barely 4,000 

to an astonishing 53,865. The value of produced goods in 

aviation plants also climbed, from about 59 billion Reichsmarks 

in 1933 to nearly 240 billion in 1934. 113 Clearly, the basis of 

German aviation was becoming increasingly solid. Nineteen 

Hundred and Thirty-Five would see a most amazing development, as 

yet another phase of German rearmament would come to a close when 

in March Goring officially announced the existence of the 

Luftwaffe to the world. 

On March 10, 1935, Goring told a newspaper reporter that he 

intended to "create a Luftwaffe which, if the hour should strike, 

shall burst upon the foe like a chorus of revenge," but also that 

the Luftwaf!~_WqS to be an "extension of our national defenses." 

Goring also added that his "guiding line" was not "the creation 

of an aggressive force • • • but merely (one) strong enough to 

repel attacks on Germany. ""4 Thus, Goring made the 

existence of the Luftwaffe public, and although it was still 

illegal, Goring stressed that the force was to be strictly 

defensive in nature. Only several days earlier, Hitler had 

signed a decree stating that the Luftwaffe was a separate and 

equal branch of the military; Goring's press encounter had been 

merely to publicly confirm the decision. 115 

Others also confirmed the defensive posture of the new 
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German air force. Erhard Milch, Secretary of State for Air, 

testified at the post-war trials that starting in 1935, a 

defensive air force began to be built up. Milch also provided an 

insight into the direction which the Luftwaffe would take, saying 

that the Luftwaffe was not designed for a long aggressive war, 

but rather as a force of fighters and a few bombers, just enough 

of a force to prevent any of Germany's neighbors from attacking 

her. 116 Milch testified that his impression of Goring was that 

the latter was against war, and Goring, in his newspaper 

interview, said that the German air force "will never be employed 

to threaten the peace of other nations. ,,117 

Some foreigners also saw the German air arm as designed for 

peace. Arthur Robinson, a former United states Senator, observed 

some German aviation factories and concluded that, despite an 

obvious concentration on armaments, the Germans did not want 

anything but peace. 

It is important to briefly consider the direction and 

mission of the embryonic Luftwaffe. Perhaps the view held by 

historians of the Luftwaffe being envisioned as a body for ground 

support of troops is not correct. While the goal of ground 

support is an important one, and was most assuredly the primary 

goal of the Soviet Air Force, Walther Wever, the first Luftwaffe 

Chief of Staff, advocated an approach which said that lithe nature 

of the enemy • • • the character of his people. • • as well as 

one's own military capabilities" would dictate how air power was 

used. 119 So, it would seem that, overall, the Luftwaffe was 
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originally designed as a flexible force, capable of meeting many 

challenges. In any event Goring, later in the year, personified 

the feeling amongst the Luftwaffe when he spoke: 

" .•• a symbol of forward storming spirits, 
of passionate energy which rules us all for 
this instrument, which was broken for us at 
one time, which was denied to us, because it 
was known with what spirit we would fill it. 
But we have allowed it to rise again today, so 
that a stronq air force could protect the Reich 
once more. 11120 

The Rhineland Program had been largely completed by 1935, 

and the Luftwaffe had grown to a supposed size of about 48 

squadrons by August. 121 The size of the Luftwaffe continued to 

grow through 1935 and 1936, though as always figures vary as to 

just. how big the air force was. The monthly production of 

aircraft rose from about 265 in 1935 to 426 in 1936,122 while the 

actual front line combat strength of the Luftwaffe ranged from 

only 400 planes in early 1935 to around 1,000 by 1936. 1a Later 

in 1936, the Luftwaffe could boast of i-,-S33 airpl;nes. 1?4 

During 1935 and 1936, the aircraft industry was growing 

quickly as well, spurred on by multiplication of air contracts. 

Foreigners marvelled at the new aviation plants being built, 

while groups such as the British Air Ministry and the British 

Foreign Office argued over how quickly they thought the German 

industry could build up a huge force. 125 British intelligence 

overall, however, was relatively poor at this time, and 

consistently overrated the German air establishment· s numbers and 

industrial capacity. Often, even if some correct information was 

obtained, both English and French Intelligence succumbed to 
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"political considerations" and rarely suggested any action. 126 

The two years before 1937 saw the German economy in somewhat 

of an unsteady position. On one hand, brilliant ideas such as 

the "Mefo Bill" sprang up as a way to help pay for rearmament. 

The Mefo Bill, essentially, was an "I.O.U.," issued to those who 

loaned money or industrial capacity to the government, and was 

backed up by the German treasury. Through this and similar 

programs, the Nazis practiced "deficit spending" to finance the 

build up of their armed forces. And, though it has often been 

assumed that the German economy (and air industry) was taxed by 

the rearmament programs, this was apparently not the case. By 

1937, for example, the whole industrial picture was so favorable 

that both the consumption of consumer goods and government 

spending on non-war materials "equalled or exceeded previous peak 

levels ... 127 The depression, of course, had an effect on these 

~ ______ ereviou~peak levels. While the economy had these pleasing items 

in their corner, a battle was raging between the economic 

planners and the governmental officials such as Hitler and Goring 

about the future of the economy and its relation to rearmament 

plans. 128 

Irrespective of the battle for control of the economy that 

was occurring, the aviation industry was responding to air 

rearmament plans formulated by the Air Ministry. The first post

Rhineland Program production plan was named, logically, 

Production Plan No.1. The plan combined a small part of the 

Rhineland Program which had not been completed wi th a new 
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schedule and called for over 11,000 aircraft to be built by late 

1936. This plan was modified three time during 1936, eventually 

requiring that older models be produced to fill immediate 

equipment needs. 129 These changes and difficulties should not 

suggest, however, that unsatisfactory planes made up Germany's 

forces; most of the planes produced after 1932 were at least as 

good as comparable models in other nations.1~ In fact, many of 

the early models of the eventually important craft were developed 

in this time span. 

Perhaps the most well-known German plane of World War II was 

the notable "Stuka" Ju-87 designed by the Junkers works. The 

whistling dive bomber had won favor in 1935 during dive-bomber

contract competitions. Charles Lindbergh, the famed American 

aviator, happened to witness the competition and Ernst Heinkel, 

who had a plane in the tourney, remarked that Lindbergh "knew 

more about the Luftwaffe than anyone in the world. " __ 1'1hi1e th ... e-

Hs-123 was the current dive bomber in the German air force, the 

Ju-87 would begin replacing it by 1938. Dive bombing, however, 

had its early skeptics, including Wolfram von Richthofen, a 

relative of the World War One ace, who ironically would become an 

excellent dive bomber pilot during the war. 131 Other newer planes 

were crossing the production horizon as well. The He-51 was the 

main fighter of the Luftwaffe before the war, when it would be 

replaced by the Bf(Me)-109, despite early complaints about the 

Bf-109s poor banking abilities and heavy wings. The Bf-109 was 

also criticized for its lack of range when the first models 
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arrived in air units in 1937. Regardless of its disadvantages, 

some of which be improved upon in later versions, the Bf-109 

would prove a formidable fighter in combat. 132 

The short range of the Bf-109 required that a sturdier, 

longer-range fighter be developed. To answer this problem, 

Messerschmitt, who had created the Bf-109, built the Bf-110. 

Although the plane would become a good night fighter and bomber 

interceptor, the sluggish craft was too slow to be an effective 

long-range bomber escort. The Bf-110 would begin service in mid-

1938. 133 

Many new bombers were in varying stages of design or 

production, but these will be dealt with later. At this 

juncture, it is perhaps as good a time as any to briefly examine 

the top level Luftwaffe organization and the personalities of the 

men who occupied the positions. 

Hermann_Gorlnq, __ whct~ecame the Commander-in-Chief of the 

Luftwaffe after 1935 (before that he was simply "Air Minister"), 

was at the top of the Luftwaffe hierarchy, though subject, of 

course, to Hitler's orders and whims. Goring's personality was 

a mixture of good and bad qualities; on one hand, Goring was 

ambitious, talented, and even at times soft-hearted and caring,1~ 

but he was also seen as temperamental, greedy for recognition, 

and unethical. It is perhaps his failure to take a stand against 

the more immoral of Nazi policies that was his greatest fault, 

however. 135 Walther Wever was Goring's first Chief of staff and 

served until his accidental death late in 1935. Wever is seen as 
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a catalyst that held the Luftwaffe leaders together and prevented .. 
in-fighting, and also as a competent leader. Because he died 

early, Wever's role in the Luftwaffe was limited.'~ Some of the 

activities of the State Secretary of Aviation, Erhard Milch, have 

been glanced at already. Milch was a competent and energetic 

deputy for Goring, though prone to being overly sensitive and 

easily influenced by personal impulses. 137 

until 1941, Ernst Udet was the Chief Supply Officer of the 

Luftwaffe. Though he seemed to be the "most cheerfully serene" 

Luftwaffe leader, Milch was also the first to lose complete faith 

in the chances for victory in war and committed suicide. Udet, 

while a man of talent, lacked the firmness needed to keep a 

strong grip on the aviation production aspects of supply and 

lacked the self-esteem for such a position.'~ Finally, the next 

permanent Luftwaffe Chief of Staff was Hans Jeschonnek, who took 

the office in 1939. Jeschonnek was bright, alert, and quite 

loyal to Hitler and while hard-working, Jeschonnek was prone to 

depression. In 1943, Jeschonnek too committed suicide. While 

there were other figures with an influence on the Luftwaffe, such 

as Albert Kesselring, an interim Chief of Staff, and the Minister 

of Armaments, Albert Speer, the aforementioned leaders would 

shape the Luftwaffe from start to finish. 

The end of the Luftwaffe as a "defensi ve force" came perhaps 

in 1937. Up until 1937, said Kesselring, there was no offensive 

air force and the bombers being built were inadequate.'~ From 

1937 on, however, the Luftwaffe would engage in prestidigation, 
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making its growing force seem larger and more formidable than it 

actually was. Concrete plans were still being formulated for 

actual growth through the year, however. 

Production Plan no. 4, which was to be effective from 

October 1936 to March 1938, would prove hard for the aircraft 

industry. Previously calling for mass production of the newer 

types late in the period, the plan was altered by the Luftwaffe 

command so that these better models were to go into production 

sooner than was reasonable. To modernize the Luftwaffe, Goring 

changed the plan more, increasing the number of Bf-109s and 00-

17s (a new bomber). Firms were instructed to concentrate on 

production, except for Junkers, Heinkel, and the BFW factory, who 

were to also work on development and trouble-shooting in current 

models. Plan 4 was scrapped, however, and Production Plan no. 5 

was issued, covering April 1937 to October 1938. While the 

overall production under the new plan_ wAS_to_b~higher than in 

no.4, the average monthly production was expected to be lower 

than previously because of the anticipated problems in 

introducing the newer types. 

would replace Plan 5. 141 

In September, Production Plan 6 

The reasons for the constant changes in production schedules 

were many, though several rise to the surface of importance. 

Throughout the 1930s, there was a worsening material shortage in 

Germany, as the country was relatively resource-poor. More 

importantly, however, was the existence of an aviation industry 

slump which began in 1937, spurred on by several factors. This 
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period of industrial stagnation, which would last for two years, 

would leave the Luftwaffe largely unprepared for war. 142 The 

instability of aviation production in 1937-1938 was in turn 

worsened by the raw material difficulties. Though outside the 

scope of this work, the material troubles included oil 

production, an achilles heel for the Germans throughout the 1930s 

and 1940s, and steel production. The Rubber industry was one of 

the few deemed adequate for Germany's needs. 143 The industrial 

slump and raw material shortages would both continue. 

As a result of the production stall, cutbacks had to be 

made, and one of the victims of the cutback was the heavy (or 

"four-engined") bomber program. Although Milch would later 

testify that it was primarily due to the prohibitive cost of 

four-engined heavy bombers that the program was discontinued,1~ 

the four engined bomber had for several years been the object of 

-COlltrover-sy in Germany. After 1933, the Luftwaffe had sought to 

develop a heavy bomber and Wever, who would later be Chief of 

Staff, became an advocate of "strategic" bombing. 145 By 1936, two 

designs were ready; the Junkers Ju-89 and Oornier's 00-19. Both 

of these planes, though relatively underpowered with weak 

engines, were more than adequate as a starting point for further 

development. Even though the thought of having heavy bombers was 

at first supported, Goring, in 1937, stopped experimentation and 

development of the Ju-89 and 00-19, having succumbed to arguments 

that the models and the concept behind them was overrated and 

that some other current planes would serve just as well.1~ Soon 
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after this, however, the Luftwaffe General Staff would once again 

call for a heavy bomber. 

The Ju-88 was one of the aircraft that was to help alleviate 

the need for a four-engined bomber. Although the Ju-88 would 

prove to be· the most versatile German aircraft of the Second 

World War, it could only pretend to be a long-range, heavy bomber 

due to its short range and light bomb load. 147 The Ju-86 was also 

to be used, though obsolete, erratic, and probably easy prey for 

enemy fighters. In addition to the preceding craft, the He-l11, 

nearly obsolete by wartime, had a smaller bomb load than even the 

Ju-88 but was counted on to be effective.1~ In response to the 

air force's later demand for heavy bombers, Heinkel developed the 

He-177, an aircraft with considerable potential whose career was 

ruined by a foolhardy Luftwaffe requirement that it be able to 

dive bomb. Though the insistence that the He-177 be capable of 

eli ve bombing was eventually dropped, many crews and test---Pi1otL-----~~

were lost. 149 

Although the "bottom line" was that the German air force 

staff was essentially unsure of the need for a long-range, heavy 

bomber, the fault for not having one in wartime cannot all be 

their own. Overall, technical miscalculations were of great 

fault, though it was the staff that committed most of them. The 

assumption that the medium bombers could "do the job" was a 

foolish one, but a lack of technical advancement is also to blame 

for the trouble. Goring later said that he did not want to build 

four-engined bombers because the necessary technical and 
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production conditions did not exist, and he was partially 

correct. 150 Kesselring noted the lack of range and bomb capacity 

of the existing bombers,151 but the lack of more powerful engines, 

another of the difficulties, can hardly be blamed entirely on the 

Luftwaffe staff. In addition, the Germans lacked a bomb-sight 

accurate enough for decent "level-bombing." 

Another problem facing the German heavy bomber program was 

the lack of material resources. Since aluminum was scarce, and 

many more fighters or smaller bombers could be built with the 

same amount of metal it took to construct large bombers, heavy 

bombers became a victim of raw material shortage. 152 Regardless 

of any other factor, even if the Luftwaffe had possessed four

engined bombers, they did not have fighters with enough range to 

escort the bombers. The Me-110, the standard long-range fighter, 

was an easy target for Allied fighters and would have been of 

little help, while_the--Ke ... J.09-!-s-lack of range has already been 

discussed. 

While the bomber controversy was ending in 1937, the 

aircraft industry continued working on other designs. The 

Henschel Hs-126 was ordered as a short-range recon plane, and the 

company also began work on the effective Hs-129. Despite the 

fact that few of the Hs-129s were produced, the plane was a 

factor on the Eastern Front during war. The Arado Ar-96 was on 

the drawing table by 1937 and would become the Luftwaffe's 

standard advanced trainer. 153 As is obvious, the air industry was 

by no means dormant during the bomber controversy. 



Ackerson 83 

Nearly as important to the overall development of the German 

air force as the cancellation of heavy bomber work was the 

escalation in 1937 of the Spanish Civil War. In 1937, German 

intervention in the conflict would increase greatly. The Spanish 

civil War provided a chance to portray the might of Germany's 

armed forces, and in 1936 Ju-52s began ferrying General Francisco 

Franco's troops from Africa to Spain. The Condor Legion, as the 

German contingent was known, originally possessed only a small 

number of planes, 154 but later the numbers increased. Because the 

overall conflict is described elsewhere, less detail is needed 

here. Originally, He-51s and Ju-52s were the main components of 

the Condor Group, both of which the later models of Russian I-15 

fighters could almost catch. Before long, however, the first Bf-

109s, oo-17s, and He-111s were shipped to Spain, which 

irrevocably turned the tide (which had shifted back and forth 

since the start) to the Germans' favor. The arrival of Soviet I-

16 fighters managed to earn the respect of Bf-109 pilots and stem 

the tide somewhat. Some Ju-87s saw action in Spain as well. 155 

Of much more interest here than specific engagements in the 

civil War is the experience gained by the Condor Legion by the 

end of hostilities in 1939. Valuable combat experience was gained 

by the German pilots and maintenance experience by the crews. 

Seeming to reinforce the General Staff's decision to delete heavy 

bombers was the success of planes used in close ground support 

and dive bombing, which tended only to reinforce an already 

tactical mindset. The few strategic operations undertaken by 
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Some strategic 

bombing attacks were successful, as the "new and fast He-11l" 

could actually outrun the enemy fighters. 156 But the lesson that 

fast medium bombers could outrun fighters and "lay waste" would 

be a faulty one, and a costly misconception later. 157 The war 

also helped point out some problems with the Hs-123 early dive 

bomber and the Ju-86 bomber. 158 

An expansion of the aviation industry was to occur in 1938, 

as was the multiplication of problems. Even though by 1938 most 

of the major aviation manufacturers had back-up plants, 

production did not reach expected levels; the production plan 

which was in effect on April 1, 1938 called for 1,377 planes to 

be delivered per month, while, for comparison, only about 500 

were delivered in June. Throughout 1938, under Production Plans 

6, 7, and part of 8, the Luftwaffe expected 4,129, 3,971, or 

3,710 combat planes respectively. The_industry_~managed 3,350 

combat types in 1938. As time went on, however, the "position of 

actual output worsened faster and by a greater margin" in 

relation to expected production, mainly because of the continued 

introduction of newer styles of planes.1~ Meanwhile, the British 

Intelligence establishment was unable to acquire reliable figures 

on German strength and airplane production, though the industry 

was stagnating and planning was beginning to suffer. 161 In late 

1938, Germany revealed that its air strength was only 3,000 

aircraft, a figure much lower than foreign intelligence had 

suggested. 162 
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Part of the reason that foreign intelligence was surprised 

in 1938 at the relatively small number of German planes was that 

visitors to Germany had reported otherwise. The most notable 

visi tor to pre-war Germany for the purpose of aviation inspection 

was Charles Lindbergh, the famous aviator, who visited several 

times, viewing factories and German aircraft. The He-111, Ju-86, 

Ju-87, as well as the Me-109 were all seen by Lindbergh, who 

noted the potential of the Bf/Me-109 fighter and who also saw a 

prototype of the Me-110. Although Lindbergh's technical 

estimations of German craft were correct, his approximation of 

total air strength was rather high. 163 And though Lindbergh 

overestimated the numbers and strength of the Luftwaffe, his 

visits did manage to turn the eyes of the world towards Germany 

more than before. Other figures and politicians would visit 

Germany in the late 1930s, most returning with a much stronger 

picture_aI_Germany than actually existed. 164 

The year before war erupted was not a favorable one for new 

development of planes, as planning had deteriorated as had 

research. The disastrous Me-210, viewed as a replacement for the 

Me-110, was slated to enter production despite having failed 

every prototype test. The Me-210 was considered a "death 

machine" by its test pilots. 165 The call for He-177s went out in 

1938 as well, though still as a dive bomber, and the continued 

production of the Me-110 was an undesirable yet necessary 

event. 1M Work on jet powered and rocket engined planes was on 

the horizon. 



Ackerson 86 

By the end of 1938, German air strength stood at about 2,847 

(of which 1,669 were ready for combat), a figure which is fairly 

standard across sources. 167 While numerically superior at the 

time to most potential enemy's air force, the German air force 

was "far from the awesome dealer in death and destruction that • 

• enemies feared" mainly because of the comparatively low 

reliability of some of the German models. 1M 

Politically, perhaps, 1938 was of greater import than any 

year since the end of the First World War. Germany occupied 

Austria and the Sudetenland in 1938, and at the infamous Munich 

Conference Hitler essentially received permission to do so. It 

seemed obvious to all that Hitler did not want war, and with the 

cession of certain territories to Germany the threat of war would 

diminish.1~ The Luftwaffe's part in the occupations was largely 

ceremonial and designed to boost morale. 170 Nonetheless, the 

Luftwaffe would be changed in late 1938 and early 1~39,- -for 

shortly after the Munich meeting, Hitler and Gorinq announced 

another huqe rearmament project. 

In October 1938, Hitler demanded a five-fold increase in the 

Luftwaffe. Mainly in response to the possibility of a two front 

war, the plan emphasized lonq ranqe bombers and escorts that 

could strike the Enqlish. 171 Unfortunately, the expected increase 

could not be realistically completed until 1944-1946, and the 

fuel supply needed for such a force would be unattainable. 1n In 

addition, the air industry was still struqqlinq, and had 

delivered only 4,800 of its planned 9,800 by late 1938. Thus, 
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the plan was revised nearly continually until war erupted in 

September 1939. 173 

The industry problems did not cease, however, but were 

intensified by supply shortages and so on. Plan number 8 from 

early 1939 specified that 7,095 combat planes were to be 

constructed that year, but by February Plan no. 11 had superceded 

it and called instead for 6,357 combat aircraft during the year. 

Plan 11 was to run until April 1942 and would result in a total 

of 15,470 being delivered. These plans were still too ambitious, 

and observers noted that perhaps the industry was saturated. 174 

The theories about Germany's aviation industrial problems 

are many, some of which have already been extrapolated upon and 

include such hypotheses as material shortages and developmental 

difficulties. Perhaps the industry was just not capable, as 

suggested above, of keeping up with the gigantic requests from 

the government. A_l.~l:"g~J>~rt of the_blame must rest on Goring, 

Hitler and the Luftwaffe General Staff, however, whose constant 

alteration of plans and changes in mind-set prohibited the air 

industry from concentrating on steady production. The conflict 

of views on the role of the air force was a stumbling block to 

the planning of production, while the time needed to build a 

decent aviation industry was prohibitive to the building of an 

overnight air force.1~ 

Political conflicts spilled over into economic circles, 

hampering the effectiveness of build-ups for war. Hitler, after 

making his five-fold demand, failed even to follow up on his 
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order for the new plan. Most of the poor planning and partial 

lack of technical expertise were not actually Hitler's fault, 

however. 176 It was increasingly clear that the Nazis were not 

particularly effective in planning economies or industries and 

had to fall back, as can be deduced from the preceding incidents, 

on improvisation. 'IT Thus, though the Nazis can be credited with 

inventiveness and making do with what they had on hand in dealing 

with the aviation problems, improvisation can hardly be 

considered a viable solution to the complex and ongoing anxieties 

facing the German air force in the late 1930s. It is true, 

nonetheless, that the whole situation was an "amazing achievement 

of organization to have attained such efficiency under the 

existing limitations" as Kesselring would later offer.'~ 

Several new types of aircraft were set to emerge in 1939, 

despite the meddling of Goring and others in the industry. The 

Focke-Wulf corporation began work on the Fw-190, which later in 

the war would become the best German fighter. The He-177 

prototype finally flew somewhat successfully in 1939, as did the 

Hs-129 prototype. Work began on the first jet in 1939, as 

Messerschmitt started designing and testing what would become the 

Me-162 "Komet." Finally, Messerschmitt also flew his first Me-

210 late in the year, a plane which has already been cited as an 

ill-fated model.'~ 

Figures on late 1939 German air strength tend to vary, 

though mostly due to interpretation. Kesselring, the important 

and influential Luftwaffe figure, estimated that there were 3,000 



Ackerson 89 

aircraft on the eve of the Polish campaign in september, while 

Werner Baumbach, a bomber general, guessed there were about 4,333 

airplanes available to the Germans at that time. 180 Other 

sources' numbers range from 3,958 to 3,646 to 2,000.'81 When 

Germany attacked Poland, however, only part of the above totals 

would square off against Poland's archaic air force, which 

consisted of about 396 mouldering planes. Obviously, the 

Luftwaffe would have no difficulty attaining and maintaining air 

superiority over the skies of Poland.'~ The Luftwaffe, though, 

was to play primarily a ground support role in Germany's invasion 

of Poland, but the question arises as to whether or not the 

German air force was prepared for war. Despite the problems and 

difficulties, can the Luftwaffe be considered to have been ready 

for the war that erupted in 1939? 

Almost to a man, sources suggest that, in fact, the 

Luftwaffe was not ready for a conflicto'f tha typ~thatl>egan. 

A Luftwaffe official, Bodenschatz, testified at Nuremburg that 

the Luftwaffe, in terms of leaders, training, and materials, was 

not ready for war in 1939. Milch, at the same trial, agreed, 

saying much the same, though Baumbach skirted the issue, 

commenting that "The German air leaders • were convinced of 

the • • • superiority" of the Luftwaffe and by wondering how, 

despite the problems, how the Allies could have beaten Germany.'83 

Most sources, authoritative or amateurish, concur that the German 

air establishment was ill-prepared for World War TwO. '84 The 

question, not to be answered here unfortunately, remains, 
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however, of how ready were Germany's enemies? 

Though the Polish campaign can hardly be considered much of 

a challenge for the Luftwaffe and the Germans, it showed that the 

Luftwaffe and the other Germany military arms could strike 

quickly and with some efficiency, and also showed that this new 

war was not to resemble the last one. The spring of 1940 would 

contain much more of an obstacle for the Luftwaffe in the form of 

the French, who had promised the Poles to go to war with Germany 

if Poland was attacked. The Germans estimated that the French 

Air Force consisted of about 2,500 front-line aircraft, though 

only about 30% of these could be considered "modern. ,,185 While 

some have suggested that it was the French Air Force's weakness 

that led to France's downfall, this belief can largely be 

refuted. Granted, the French air force failed to protect 

France's ground troops from the air, but it was the Luftwaffe's 

_~1:?llJ-,,;y ___ t~-RJ;~Rare_the way for the German armored divisions and 

also to guard the German's precariously long and exposed supply 

lines that proved vital. 1M Following the Battle for France, the 

Germans could rest and turn their attention to an island nation 

north of conquered France; Britain. 

The first major failure of the Luftwaffe during World War 

Two was in allowing a large British retreat from Dunkirk to 

succeed. Goring had insisted that the air force be permitted to 

dispense with British Army, which was at Dunkirk, but failed to 

do so. Poor weather was largely at fault for the failure, though 

the blame must still lie with Goring because of his insistence in 
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dealing with the Allied force. Soon, England would be attacked 

by the Luftwaffe in what would become known as The Battle of 

Britain. 

In late 1940, German air strength available for an attack on 

Britain stood at around 700-800 bombers, 343 dive bombers, 230 

manned twin-engined fighters, and 760 single engined fighters. 

According to the same source, Britain mustered perhaps 960 

aircraft, mostly fighters. By September 1940, the British would 

have only 665 airplanes in combat against a total German 

contingent of nearly 1,600 aircraft. 187 

Unfortunately, the details and heroics of the pilots of both 

sides are beyond the horizon of this text. Winston Churchill 

said on August 20, 1940 that "Never in the field of human 

conflict was so much owed by so many to so few, " and his 

statement is a relatively accurate summation of the conflict over 

~~ _____ Dritain. 188 The results of the conflict and reasons for the 

results are almost universally agreed upon. The lack of a heavy 

bomber, which has been noted before, stopped the Germans from 

seriously threatening British industry, and the british industry 

was able then to increase their air production to twice that per 

month of the Luftwaffe, while the ineffectiveness of the Me-110 

proved that German foresight, planning, and strategy had largely 

failed. The element of surprise, which the Germans had counted 

on, was lost because of excellent British radar, giving the Royal 

Air Force pilots time to get airborne, where they usually faced 

Me-109s being wasted as bomber escorts; this misuse of Germany's 
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premiere fighter was another serious mistake, though there really 

was no alternative since the Me-110 proved easy prey for British 

fighters. Finally, the Luftwaffe was not able to establish a 

single goal and stay with it, for not only was Goring constantly 

switching objectives, but Hitler was already diverting force to 

prepare for his attack on Russia. And, despite all these events, 

the Luftwaffe learned no "lessons" after the Battle of Britain 

tailed off in early 1941.1~ 

During the Battle, both sides suffered heavy losses in what 

was to be the only major specifically air campaign of the war. 

Although the figures for Luftwaffe losses were inflated by the 

british and lowered by the German home front reports, the Germans 

lost about 1,408 combat planes between July and September 1940. 190 

The British lost approximately 915 fighters through late 1940. 

It should be noted, however, that the British Royal Air Force 

losses were much less devastating than the German casualties-for,-------

since the combat occurred over Britain, if a British plane went 

down, its crew could often survive and return to duty. If a 

Luftwaffe craft was shot down, even if the planes managed to 

crash-land and the crew survive, it was most likely in England 

and thus the crew and plane would be lost for the rest of the 

war. 191 A major conflict ended in early 1941 when the Battle was 

called off by the Germans, although Luftwaffe planes would 

continue to hound R.A.F. craft in the sky over Britain until 

war's end. Things would not be the same, however~ the Luftwaffe 

had been humbled to an extent, and refused to learn from their 
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mistakes. 

Later in 1941, the Germans were confident and the 

aggravation of the Battle of Britain had faded. An early 

conquest of Crete, in which the Luftwaffe played a key role, 

succeeded but at great cost and with little long-term 

significance. 192 Industry though 1941 still attempted to expand 

and shake off the stagnation of the last few years, and had begun 

to create the framework for a full mobilization of the economy. 193 

In late 1941 deliveries of the Fw-190, destined to become 

Germany's best fighter of the war, began. The Fw-190 was by far 

the most advanced fighter of any nation at the time of its 

introduction, and was capable of speeds up to 426 mph. While the 

Fw-190's range was better than the Me-109's, it was still 

insufficient for long-range bomber escorting, however.1~ A most 

fateful decision was made by Hitler in 1941 as well; the order to 

invade Russia. The attack, late in the year, would signal an 

irrevocable turning point in the war which had actually been 

going fairly well thus far for the Germans. 

The German air battles with the soviets have been briefly 

surveyed elsewhere, but it is important to note that most of the 

Luftwaffe staff was opposed to the attack on Russia. The German 

air force was faced with a renewed strike on Britain, probable 

United states entry in the war, and increased air demands in the 

Mediterranean, and while the Army was in the same situations, 

their organization allowed much more rotation of forces between 

combat and much less stressful assignments.1~ In addition, the 
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lack of strategically capable bombers continued to plague the 

Germans during the Russian campaign as the absence of such craft 

had during the British air war. Perhaps most foolish is the fact 

that the Germans had a full year to plan for Operation 

"Barbarossa," but made no serious attempts at altering their 

organization or adding strategic planes. And, the downed Russian 

air crews, as with the British, were often able to return to the 

skies later. Finally, Germany should have committed herself to 

knocking out Russian industries whose strength would later 

provide an enormous amount of planes and tanks for use against 

Germany. 196 Operation Barbarossa would last well into the war, 

but was never particularly successful for the Germans after their 

original victories. In 1941, the German front-line airplane 

strength was about 3,340, while in mid-1942 a peak of 4,800 

planes was reached. By the end of 1942, the Luftwaffe had only 

3,950 front-line planes. Though thisnwnber_~Jly_notseem high, 

most of the nearly 4,000 Luftwaffe planes could (and should) have 

been focused on the Eastern Front and Mediterranean, which they 

were not; many were still in western Europe, which was only just 

becoming a major front again.197 The seemingly low number of 

planes should not suggest an aching industry, for overall 

production of aircraft rose over 82% from 1940 to 1942,198 and 

output managed to cover losses through 1943. 

In 1942 the Germans were also to experience heavy bombing 

attacks on their homeland for the first time. The German 

fighters were able by 1943 to inflict considerable casualties on 
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end of 1944, and later demands by Hitler to have more produced 

came much too late. The existence of a sizable jet fighter force 

of Me-262s would have lessened the severity of 1944 and 1945 

Allied bombing attacks, and might have turned the tide of the air 

war back to the Germans I favor. 200 The existence of other models 

does not serve to clarify the picture, either. The Arado Ar-234, 

for instance, was specifically designed as a jet bomber and was 

near readiness when Hitler demanded that the Me-262 become a 

bomber. Not only was the Ar-234 capable of speeds up to 460 mph 

(faster than virtually all other aircraft), it had a range of 

over 1,000 miles and a bomb load of over 4,000 lbs. On the other 

hand, the He-162 "Salamander" jet probably would not have 

amounted to much, as it was a last gasp attempt and did not see 

much, if any, action. The Me-163 may have proved valuable if 

many had not exploded due to its dangerous rocket fuel.~1 But, 

th~_~~~ypej:l_d_i,(t_no~spill forth in adequate numbers to alter the 

course of war, and must therefore go down with the long range 

bomber as an irritating "what if?" in the Luftwaffe I s war 

exploits. 

Although the success of Allied bombing of Germany can be 

disputed, there is no question that it was costly to both sides. 

The Germans were faced with increasing damage to industrial sites 

and cities while the Allies suffered staggering losses of planes 

and personnel until late 1944-early 1945. After 1944, the Allies 

had long-range fighters that could escort the bombers and thereby 

cut down losses. The Germans responded by moving and 
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decentralizing their industry, with the result that German 

production reached its highest output in 1944. Soon, however, 

the Allies had established complete air superiority over 

Germany. 202 As 1945 arrived and ticked by, the Luftwaffe began to 

send everything it had left against the advancing opposition. At 

the Battle for Remagen Bridge, for example, an unusual 

combination emerged, with the old and new combining; Ju-87 

Stukas, obsolete, hopelessly outclassed by the most mediocre 

Allied fighters, and not having been employed during the day for 

five years, took to the sky with the sun alongside the favorable 

new jet aircraft. Too many factors, lack of fuel, pilots, and 

the concentration of enemy air power among them, sealed the 

Luftwaffe's fate. 203 

After early 1945, the Luftwaffe emitted little more than an 

occasional sputter. Though having an on-paper strength of about 

5,000 planes, only around 1,500 of these were relatively first

line.2~ Speer and others in Germany tried to prepare for defeat 

by maintaining production of basic items and by seeing that food 

was distributed. Hitler committed suicide in April 1945 while 

Berlin was surrounded by the Russians and as German cities were 

beginning to surrender. The remnants of the once-proud Luftwaffe 

lay mainly abandoned on German airfields. While the dignity of 

the former Luftwaffe leaders would never decline, there was now, 

unlike at the end of World War One, no doubt. This time, there 

would be no announcement reading "Undefeated, the German Air 

Force complies with the armistice." 
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CHAPTER III 

THE BRITISH AIR FORCE 

The Royal Air Force in 1918 was the strongest air corps in 

the world and was the standard by which all other air groups were 

measured. Despite this position of power, the British government 

did not give a full commitment to the Royal Air Force and by the 

1930s the force had deteriorated into a second-rate, obsolescent 

air wing. Thus, because of financial concerns, a lack of a clear 

future vision, and an absence of much proof that aircraft could 

be truly destructive, the British air force had to struggle when 

it began to rebuild in the mid-1930s. Only due to a moderately 

successful rearmament plan, intervention by the united States, 

and perseverance was Great Britain able to present herself for 

the air war in the Second_Wor~dl!Iar ___ 

Aeronautical experiments began in Britain at an early date, 

though in 1909 the British government actually ordered that all 

work on airplanes had to cease because of expense. Later, the 

ban would be lifted, resulting in the formation of the Air 

Battalion of the Royal Engineers in 1911 as the first squadron of 

British military aircraft. Consisting of a few pilots and some 

battered planes, the group's lifespan was very short and the air 

battalion was disbanded after a humorous and unsuccessful attempt 

at air manuevers.1 

Between 1912 and 1914, few planes were actually constructed 
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in Great Britain and even talented air pioneers such as T.O.M. 

Sopwith and A.V. Roe were set back by the scarcity of government 

contracts. The air interests in other nations were being served 

little better, but the British began receiving "grim" warnings 

about the growth of German militarism. 2 Though military aviation 

would become divided into two groups for most of World War One, 

a unified Flying Corps was created in 1912 and given 308,000 to 

begin operations. 3 Practically from the start, however, two 

groups within the whole emerged. The Army section, which would 

before long be known as the Royal Flying Corps, would become 

concerned with air support for the British Expeditory Force in 

France during the early part of World War One, while the Naval 

air arm, called the Royal Naval Air Service by 1914, embarked on 

bombing runs, zeppel in base attacks, and, of course, sinking 

ships.' Thus, each arm developed primarily as a result of their 

_______ individual service I s requirements. Unfortunately , Britain I s 

newly-born aviation industry was not yet able to meet the 

aircraft demands of both services, and the resulting competition 

for support strained an already tenuous relationship between the 

two. 5 

The First World War broke out amidst some hysteria in 

England over possible zeppelin attacks on English cities. 

Winston Churchill, then the Minister of the Admiralty, feared 

that "at any moment half a dozen Zeppelins might arrive to bomb 

London ••• " though he admitted later that he did not consider 

aerial attack that much of a concern.' The British air units 
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began the war with about 179 airplanes between the two aviation 

wings, and 63 planes accompanied the relatively small British 

Expeditory Force when it left for France. The R.N.A.S. was given 

most of 

proper. 7 

the responsibility for the air defense of Britain 

Most of the airplanes in service with the Royal Flying 

Corps were barely adequate types such as the Be-2c bomber and 

several early French models. 8 

The early operations on the western Front by the British air 

units proved disappointing, but the air services were slated for 

a large expansion in 1915 following the replacement of air chief 

Sir David Henderson by Colonel Hugh Trenchard. 9 Trenchard's 

appointment came at a crucial time, for new German models that 

were much better than any Allied planes were appearing on the 

front. 10 

Fortunately, Britain t s aviation industry was finally gearing 

up for full-scale war production by 1915-1916,_~nd_the __ production 

of aircraft in Britain increased from only 211 in 1914 to over 

6,000 in 1916. 11 Even by 1915, however, neither bombing attacks 

or the infrequent air-to-air attacks were particularly effective; 

between March 1 and June 20, 1915, 483 attacks by British planes 

dropped 4,062 bombs with negligible results. Machine guns were 

not yet effectively mountable on the front of aircraft, as the 

slight craft could usually not carry the extra weight. 12 Thus, 

due to small numbers of planes and because of the primitive 

equipment, the air force did not play a very important role 

through late 1915. 
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German Fokker planes ruled the skies into late 1916, by 

which time a new generation of Allied fighters entered battle. 

The DeHavilland D.H.-2 was a pusher biplane, so called because 

the propeller, located behind the pilot's compartment actually 

"pushed" the plane. The D. H. -2 was also the f irst British 

single-seat fighter. The Sopwith Pup, the most popular British 

fighter of the war, was specifically designed to combat the 

newest German airplanes. 13 wi th the addition of new types the 

Royal Flying Corps grew in size and effectiveness. British air 

units participated in both of the major battles of 1916, the 

Somme and Verdun, with some success. By the Battle of the Somme, 

the British and their Allies could claim a large measure of air 

superiority,14 though durinq the Verdun campaiqn thinqs had not 

been quite as easy. 

Conflicts between the two air divisions had been qoinq on 

~hr_~qgbout the war 1 ___ and the formation of a Joint War Air 

committee to solve their differences did little, as it failed due 

to its lack of authority to coordinate the activities of the two 

air winqs. Though the Joint War Air Committee is viewed as a 

step in the riqht direction towards coordination, the R.F.C. and 

R.N.A.S. could not aqree on several key points, such as who 

should participate in lonq-ranqe bombinq. 15 Between May and 

December 1916, an air board was established under Lord CUrzon to 

examine many of the maj or issues of arqument between the air 

branches. 

CUrzon's air board had no official executive powers and no 
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policy-determining powers, and a case could be made that the 

board served only to heighten controversy. 16 However, Curzon 

acted as a catalyst to later change, and in fact the President of 

the air board was able to improve aircraft supply, coordinate air 

support for troops, and incorporate aircraft production under the 

Munitions Ministry. In the long run, Curzon's air board proved 

to be the predecessor of the Air Ministry.17 

The victories at the Battles of the Somme and Verdun gave 

the British a false sense of superiority,18 for when the German 

Imperial Air Force re-emerged, the re-organized and improved 

force was once again a worthy foe for the British. Losses in the 

R.F.C. increased, with a subsequent lowering in pilot quality as 

pilots had to replaced more quickly than previously and also a 

decrease in strategic bombing attempts. 19 with the influx of new 

planes into the German ranks were new Albatross fighters which 

would usher in an early period of 1917 known as "Bloody April." 

For the first few months of 1917, the Allies were largely at the 

mercy of their foe's air forces (for the last time).~ An air 

board set up in late 1916 had dragged its feet rather than offer 

any solutions to the debates between the two groups of British 

aviation, but public outcry in late 1917 would push the 

government into hastier action. 

In May 1917, huge German Gotha bombers started attacking 

south-east England. The British home defense squadrons, designed 

to deal with Zeppelins, proved ineffective in fighting off the 

attackers. The public was outraged, especially after a series of 
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June and July raids that killed or injured over 800 civilians in 

London; a raid on June 13 alone killed over 150 people. 

Parliament verbally lashed the sub-par defense network, and it 

was in this period of late summer that Londoners became 

accustomed to seeking refuge in the tubes of the Underground. 

The Gotha raids continued, though largely at night, until early 

1918. 21 As is often the case, a perceived crisis prompted action 

on the government's part and following the first Gotha raid the 

British appointed Jan Christian Smuts, a South African diplomat 

and soldier, to examine and report on the state of British 

aviation. without a doubt, the report produced by Smuts was the 

most valuable result of the summer of 1917 German bomber attacks 

on England. 

Smuts' report, completed by August 1917, recommended that a 

new air defense group be created around London, the necessity of 

which was not in doubt. 22 The report,_ ho~ey_er,_-.a1s~ advocated a 

separate and independent air force, a suggestion that caused 

considerable controversy. Though the idea of a separate air 

corps was not a new one, opponents argued that the creation of a 

segregated air force would only be the product of Gotha-induced 

hysteria.~ The establishment of an Air Ministry to accompany the 

new air force was also recommended, and this idea had many 

supporters, including Churchill. Interestingly, Smuts also 

prophesied that air power would one day be the main form of 

warfare. 24 Critics argue that the unification of the R.N.A.S. and 

R.F.C. was unnecessary, and there is some truth to this 
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assertion. Had an air board with sufficient authority over both 

air arms been created previously, many of the areas of conflict 

could have been cleared up without the extra action of 

unification. In any event, Smuts' report was approved in 

principle a week after it was submitted. 25 Though the Royal Air 

Force would not actually come into being until the next year, it 

was born on paper in late 1917. 26 

Meanwhile, another shift in air superiority had occurred in 

1917 and, once and for all, the Allied air forces would achieve 

dominance over Germany's air corps. The D.H.-9 entered service 

after the Gotha raids in an attempts to improve British bomber 

squadrons. Britain's fighter groups also benefitted from new 

types, as the S.G.-Sa and the famous Sopwith Camel were delivered 

to squadrons in 1917. The S.E.-Sa was an easier plane to fly and 

actually faster than the Camel, but the new Sopwith was highly 

- maneuverable and superior to any German fighter. The Sopwith 

Camel is perhaps best remembered as being the plane used to 

finally bring down Baron von Richthofen, the infamous German ace 

known as the "Red Baron. ,,27 

The next year, on April 1, the Air Force Constitution Act 

officially combined the two air wings into the Royal Air Force.~ 

Until the end of the war, however, the army continued to exert 

considerable influence on the actions of the air units and both 

the Army and Navy found it hard to separate the new organization 

from its old service allegiances.~ Despite numerous personnel 

troubles the new Royal Air Force survived early turmoil, but when 
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the war ended a huge military demobilization occurred. The air 

force that had totalled nearly 23,000 aircraft at war's end was 

reduced to a fifth of its previous size. 3o outstanding contracts 

were cancelled, huge amounts of equipment simply destroyed, and 

only a few of the pilots offered peace time commissions. Unlike 

the other two military services, the Royal Air Force had no 

established peace time role to fill. This fact, combined with 

the lack of any concrete future plans, was to haunt the R.A.F. 

through the next decade. 31 

During the 1920s and 1930s, the R.A.F.'s activities can be 

divided into three phases; a "battle for survival" lasting from 

1918 to 1923, a "stabilizing" period from 1923 to roughly 1934, 

and a rearmament phase from 1934 until 1939. The first phase, 

the fight for survival, saw the Air Ministry bombarded with 

attacks on its sovereignty by the press, parliament, and the 

~abinet, while the first and part of the second period included 

the R.A.F. employed in a peace time police role in various parts 

of the globe. 32 

Confidence in the air fleet increased in 1921 when eleven 

fighter planes helped put an end to the 34 year reign of the "Mad 

Mullah," the native ruler of Somaliland who had been a thorn-in

the-side of British authorities. 33 The following year the R.A.F. 

was sent to Iraq, where they proved so successful that control of 

Palestine, Trans-Jordan, and the Aden Protectorate passed to the 

Air Ministry in the next several years, a move which provoked 

some debate. 34 Despi te these successes in foreign lands, the 
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Royal Air Force was in poor shape overall. In 1932 the united 

Kingdom itself had only 24 first line aircraft, and by the next 

year only sixteen of these remained in service. In addition, the 

R.A.F. squadrons in India, which were supposed to provide key 

support to the British Army, were condemned by Air Marshal Sir 

John Salmond, who was sent to examine the force but returned with 

a "damning" report stating that the air units in India were 

useless. Wi thin another year, the entire Royal Air Force 

division in India would be grounded for a lack of spare parts. 35 

The fact that the air force should be the first line of 

defense was becoming evident to British politicians, however. In 

August 1922, an expansion plan of 23 new squadrons was accepted, 

and although the anticipated result of 158 aircraft could hardly 

be expected to withstand an attack by 300 bombers and 300 

fighters (which it was created to do), the plan was an ancestor 

of the system which would eventually Saye_Britain_~~b~~early 

years of World War Two. 36 As suggested, however, this new 

expansion plan was inadequate: the French in 1923 could boast of 

an air force of over 3,000 planes although they had no separate 

air ministry.31 The British began to feel threatened by the large 

air force that existed across the channel in France. While most 

agree that the fears of Englishman that French bombers would 

level British towns were ridiculous,~ the expansion program was 

increased to provide for 52 squadrons rather than 23.~ 

During the interwar years, there was little direct 

governmen~ funding for new aircraft construction. However, if 
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the nucleus of an industry was not maintained, there would be 

trouble in the event of a war. To maintain an industrial base in 

aviation, the Air Ministry decided to "establish a 'ring' or 

family of firms which would get special treatment from the Air 

Ministry." Besides supporting a small group of aircraft 

manufacturers, the Ministry was able to contribute money to the 

ongoing development of better airplane engines. 4o 

In 1925-1926, the air budget increased by 652,000 from the 

year before, but this increase did not signal a turn around in 

R.A.F. strength. Because of several factors, the Air Ministry 

postponed the expansion to 52 squadrons late in 1925, and as a 

result only six squadrons materialized over the next three 

years. 41 In 1928, only 495 planes were built in Britain, with 

only a few of these going to form new squadrons.~ Between 1926 

and 1932, however, a total of eleven new squadrons were created, 

___ and .PLthe spring of 1932 the R.A.F. was just ten short of the 

full 52 squadrons planned by the early 1920s expansion program. 

In spite of this growth in aircraft, the British air fleet, which 

had once been the best in the world, had slipped to fifth behind 

France, Italy, the United states, and Russia.~ 

The R.A.F. of the 1920s was an interesting mix of a very few 

new models and many older planes. While new bombers such as the 

Vickers Virginia, Fairey 111F, and the Hawker Horsley made up 

much of the bomber force, there were still many 0.H.-98 of World 

War One vintage in service. 

modern date, consisting of 

The fighter forces were of more 

Bristol fighters and Gloster 
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Gamecocks.~ Generally speaking, though, even these types were 

only barely adequate themselves, and the unfavorable status of 

Britain's air corps would help determine British policy in the 

years to come. 

By 1932, it became advantageous for the British to seek a 

disarming agreement with the major powers. The British, with a 

sub-par army, an aging navy, and a tiny, obsolescent air force, 

had much to gain from such an agreement, while a country such as 

France (with nearly twice as many airplanes as Britain) stood 

very little to gain by disarming. An important consideration 

towards disarmament was the "removal of the fears by reason of 

which so many countries • submit to the financial and 

economic burdens" that come with large armaments. 45 In the 

February 1932 London Conference on disarmament the focus was 

mainly on military matters, with the British pushing for 

disarmament. Germany withdrew from the meeting when she_was ___ _ 

denied military equality and even though the conference dragged 

on into the following year, it was obvious that no plans for 

reduction would bear fruit.~ Thus, the prospect of full-scale 

rearmament as a reaction to the ever-solidifying spector of the 

German military loomed on Britain's horizon. 

According to some, the existence of a strong air corps 

"opened the prospect of long-term peace" because "air power would 

be too appalling. as a means of enforcing policy. "47 During 

the week of June 16, 1934, Britain stated that if no other 

nation~ would consider curtailing the growth of their air forces, 
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the British would be forced to double the size of the R.A.F. and 

expand its personnel. To justify this anticipated expansion, the 

British cited both "the wide-spread belief that Germany has 

secretly been piling up air armaments" and the growing 

discrepancy between the United states' air programs and the Royal 

Air Force's pursuits.~ A month later, the government announced 

the first of several official agenda of the 1930s designed to 

rebuild a powerful air force in Britain. 

Scheme "A" was initiated in July 1934, and the plan 

consisted of a 20 million expenditure over the next five years 

for aviation. Scheme "A" would result in a force of 1,252 first

line aircraft by early 1939, a realistic expectation if all went 

well, though hardly providing an adequate force in comparison to 

those elsewhere. 49 Of these 1,252 craft that would be built, 500 

bombers and 336 fighters would be employed in Home Defense 

squadrons. The plan, however, failed to provide for an adequate 

reserve force and many of the planes ordered were obsolescent 

models. Scheme" A" did manage to lay the groundwork for a decent 

training organization.~ Nonetheless, Scheme "A" was never put 

into action because it was viewed as a faulty plan: it had become 

obvious that Scheme "A" would prove inadequate. A Scheme "B" was 

scrapped, an on May 1, 1935 the Air Ministry announced plans for 

what would become Scheme "C." The new program was presented to 

Parliament on the 22nd of May, and the plan called for Britain to 

spend an extra $25,000,000 in 1935 to "keep abreast of Germany in 

military aviation. "51 
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Although it was eventually discarded like Schemes "A" and 

"B," Scheme "e" provided for 1,512 aircraft by March 31, 1937, a 

notable increase in number of planes and a "great acceleration" 

in production time. 52 Eight hundred and sixteen of the 1,512 

planes were to be bombers, with a higher proportion of medium and 

light bombers than before. Unfortunately, like the first 

attempts, Scheme "c" did not provide for an acceptable reserve 

force. 53 Therefore, the scheme had hardly been proofread when 

further needs of the R.A. F warranted the rejection of Scheme "C." 

The early plans for air expansion had many weaknesses. The 

fighter force was not expanded proportionally to the bomber 

force, but the threat of air invasion by the Germans (which was 

emerging by 1935) necessitated more new fighters. More important 

was the fact that many of the new bomber squadrons were to be 

composed of light bombers which would be of little use in any 

attacks on Germany. The light-bombers were JIluch cheaper, 

however, and thus more squadrons could be created. In addition, 

no decent medium or heavy bomber was in production by the British 

air industry at the time. The extra bombers, however, meant that 

more crews could be trained and also that these planes could one 

day make up a reserve force. 54 The British air corps had 

relatively few models to pick from in the early 1930s. 

The fighters to be constructed under Scheme "C" were slated 

to be the Gloster Gauntlet and the Gloster Gladiator, which was 

still in the prototype stage. The Hawker Aircraft company took 

over the Gloster company in 1934, and one of their first products 
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The Bristol Bulldog, 

already in service, was the most-widely used Royal Air Force 

fighter until 1936 and served alongside the Hawker Hart, an aging 

model of which the Hind was a variant. 55 In late 1935, several 

new bombers were in the experimental stage, although both the 

Handley-Page Heyford and the Fairey Hendon were obsolete almost 

immediately after they were delivered. The Avro Anson, another 

bomber, would provide valuable, steadfast service as a training 

craft later during World War Two. High hopes for the Heyford, 

Hendon, and the Anson were expressed in October, and it was 

assumed that these types would replace the old Vickers Virginia 

bomber. 56 The new bombers, as well as the newer fighters, were 

surely taken into account when a new plan for expansion, Scheme 

"F," came into being. 

It is interesting to note the frantic and panicky nature of 

the first several expansion plansL_~.dleme "A" was ~.-failure and 

was criticized mainly because there lacked a "clear long-dated 

policy which would have permitted careful and detailed 

planning. "57 Although less haphazard, Scheme "C" was even more 

frantic than the previous plans, due to the increase in 

production and decrease in the time allowed for the -expansion. 

During Scheme "C," the purchase of 3,800 new aircraft had been 

authorized, but all of these "new" craft were to be obsolete 

types which could be built quickly and easily.Y But even though 

the early steps to air rearmament failed, Scheme "F" would 

succeed to a certain degree, putting R.A.F. policy closer to 



Ackerson 112 

solid ground. The new program was "designed not to increase the 

number of squadrons, but to improve offensive power. ,,59 

For the same reasons that the previous schemes had failed, 

Scheme "F" would prove successful. Most importantly, the Scheme 

called for an increase in spending for reserve purposes, allowing 

for a reserve force of 225% of the size of first line squadrons. 

The plan also considerably strengthened the air force, as the 

obsolescent Hawker Hinds and Harts were to be eliminated in favor 

of medium and heavy bombers such as the pristine-new Whitley and 

Wellington models, and also the recently produced Bristol 

Blenheim and Fairey Battle. 59 In addition, badly needed fighter 

squadrons were added. Some assert that Scheme "F" was the first 

"operational rather than political" air rearmament p1an. 60 There 

is no doubt that Scheme "F" was the most workable and reasonable 

plan to date, and soon after the new program was accepted by the 

government, a reQrganization of the_Royal Air Force was enacted 

with the hope that Britain's air fleet would be better prepared 

for a possible war. 

On June 18, 1936, the Air Ministry unveiled their plans to 

restructure the air force. The new arrangement was to consist of 

Bomber Command, Fighter Command, Coastal Command, and a Training 

Command. Each of these new wings of the R.A.F. had a separate 

Commander-in-Chief who answered to the Air Ministry, and each 

division had its own goals and responsibilities. 61 Bomber 

Command's policies upheld the belief that the primary role of an 

air force should be offensive and strategic, not defensive, while 
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Fighter Command's goal was solely to "attack the enemy wherever 

he can be found within fighter reach."~ The Coastal Command was 

extremely important, for the group was responsible for defending 

the British coast, protecting Allied shipping, and flying marine 

reconnaissance missions. The Coastal Command also coordinated 

missions with the Royal Navy's Fleet Air Arm. The area that 

Coastal Command had jurisdiction over enlarged steadily after war 

broke out in 1939.~ The last major command, Training Command, 

assumed virtually all responsibilities concerning training. 

The creation of these commands did several positive things. 

Obviously, it compartmentalized and organized the Royal Air Force 

more efficiently. The reorganization improved communications 

within and between divisions and streamlined the communication 

structure between the lowest levels of the air force and the Air 

Ministry. The organization, duties, and equipment of all the 

commands became more complex as the war began, and the 

restructuring may have been made the extra work easier. There 

were to be some disadvantages as well. The compartmentalization 

of types often prohibited missions from having full effect, 

partly due to the fact that the bombers were not yet quite 

capable of performing what was to be their expected goals. 

Finally, the pre-World War Two fighters were not armed heavily 

enough to shoot down enemy bombers. Thus, the segregation of 

types would for a while prove to be a mistake.6' 

That same year also saw the entry into production of two 

fighter planes that would be instrumental to British survival 
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during the early years of World War Two. Sir Hugh Dowding, who 

was Fighter Command's leader, was a staunch advocate of the new 

"Spitfire" fighter, as was Lord Swinton, the Secretary of State 

for Air. Though some (including its designer) chaffed at its 

name, the Spitfire would become the only Allied fighter to stay 

in continuous production for the entire war. The other plane, 

the Hawker Hurricane, has been referred to as "one of the world's 

great fighters," and proved to be a fantastic "workhorse" plane 

for the British. The Hurricane was capable of 316 mph, while the 

Spitfire could reach 355 mph. The early German Me-109 fighters 

had speeds of about 350 mph. 65 Very few of these types would be 

ready for war in 1939, however, and thus the continued expansion 

of the air fleet was essential. 

Because Hitler had reoccupied the Rhineland territory in the 

early part of 1936, British rearmament became as frantic as ever. 

In a move that~_ aircraft industry, the Air Ministry 

announced that the R.A.F. would order some aircraft from Canada 

and the united States. The British ordered 200 Lockheed Hudsons, 

airliners that could be converted for use as Coastal Command 

reconnaissance planes, and 300 other types of aircraft from 

Boeing. This early import of united states' planes sparked a 

flood of purchases throughout the next few years as well as 

during the war. In January 1937, the proposals that became known 

as Scheme "H" were made. The new plan called for raising the 

first line strength of the Royal Air Force while weakening the 

reserves and various overseas units. The air staff itself was 
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not particularly pleased with the proposal, and thus the Air 

Ministry rejected it. 

Following some first-hand reports by Americans on German air 

power, the British set out to re-work their programs. Overall, 

the schemes had not been particularly successful, so Lord swinton 

put forth some new arrangements that could improve the trashed 

Scheme "H. " Swinton's proposal suggested improvements in 

recruiting and training, simply because these were areas that 

could not be "caught up" once they lagged behind the Germans; 

while Swinton was very impressed with the Nazi ability to 

increase their production and programs rapidly on short notice, 

he knew that while the actual production of aircraft could be 

hastily increased, it was too risky to shorten training time. 

Lord Swinton's plans were accepted and several months later he 

returned with more ~ecommendations, revealing Scheme "J" in late 

1937. The Scheme slightly lowered the reserve corps again and 

raised the number of bombers. OVerall, Scheme "J" provided for 

a force of at least 2,500 airplanes by mid-1939.~ Specifically, 

the number of bomber squadrons would be raised by 20 while the 

number of fighters would be lowered (though the fighters would be 

of higher quality because of the new types). A completion date 

of Spring 1940 was agreed upon, but the Air Ministry "recoiled" 

from the cost. 69 

The approval of such a plan as Scheme "J" is unusual 

considering the mind-set of the British at the time. The British 

feared a "knock out" blow at the hands of German bombers, and the 
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concern permeated government and society for years. The "knock 

out" theory stated that England could be emotionally knocked out 

by a quick, heavy attack by foreign aircraft and would yield 

before any kind of retaliatory attack could be mounted. The 

defense against a prospective "knock out" attack was to have 

enough fighters available to prevent an air "blitzkrieg" (for 

lack of a better term), but the emphasis of Scheme "J" had been 

on an offensive bomber force. 70 Thus, Scheme "J" "flew in the 

face" of the underlying fear and concern and undermined the 

"knock out" blow defensive strategy. 

Because the cost seemed prohibitive, Scheme "J" was trimmed 

down, with the same number of fighters being slated for 

construction but with a slight decrease in planned bomber 

production. The expenditure was not trimmed enough, however, and 

what had been termed Scheme "K" was rejected in early 1938. 

Scheme "L" was submitte~_~rtly ___ ther~after and was basically 

just a new Scheme "K" with a new completion date and provisions 

for a larger reserve. The proposal of Scheme ilL" undoubtedly 

brought snickers from every corner: the implementation of the 

proj ect would have required a huge number of new pilots and 

aircraft over the next year, and an enormous amount of overall 

production. 71 Essentially, however, the government authorized the 

Air Ministry to "order virtually all the aircraft they could 

get," which they did. OVer 4,000 new airplanes were ordered for 

the next year alone. Unfortunately, Britain faced a bind: while 

the bomber strength of England would not match the expected 
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German strength of 1939 by 1940, an increase in bomber production 

was less valuable at the beginning of a conflict (because 

fighters were needed to secure initial air superiority) and much 

more expensive than fighter plane construction. Nonetheless, 

despite potential financial and industrial problems, Scheme "L" 

was accepted by the Air Ministry and passed on to the British 

government. 72 

Earlier the British had purchased the Lockheed Hudson from 

overseas, and once again in 1938 the eyes of the Air Ministry 

turned across the Atlantic, for a fear had suddenly come over the 

British cabinet that if the R.A. F. could not get help from 

elsewhere the nation might find herself in a position of "serious 

inferiority" if war started. Following the German invasion of 

Austria in March, the British became frantic, and the absence of 

a heavy bomber in the Royal Air Force was a glaring deficiency • 

. nExpert.s._.from Great Britain hurried over to the united states to 

tour various factories, which could produce up to 2,000 planes a 

year for the British air fleet.~ Britain also looked to Canada 

for help, hoping to purchase bombers there as well. n 

The Germans had experienced no penalty when they occupied 

the Rhineland, and thus in mid-1938 the German government laid 

claim to a chunk of Czechoslovakia. The British were frantic and 

set up an appointment with Hitler in Munich. The result of the 

Munich Conference was the annexation of a large part of 

Czechoslovakia, given away by the British and French to appease 

Hitler. The loss of the Czechoslovakian front, where the Germans 
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had stationed most of their troops, was a serious blow, for the 

Germans could then shift their attention towards France. In 

addition, the Czech military was a sizable and decent force. 

British opinions on the annexation of Czechoslovakia were mixed, 

but largely negative. Sir Alexander Cadogan, present at the 

Conference, believed that the British "ought to have reacted 

against the occupation of the Rhineland," but since they did not, 

the British could no longer "police Europe . or join in 

crusades where our direct interests are not threatened. ,,76 

Winston Churchill stated that the British were in the "presence 

of a disaster of the first magnitude" and refused to believe that 

the agreement had been a triumph for British diplomacy.n 

Regardless of opinion, the day of the concession of 

Czechoslovakia to the Nazis was a dark day for Britain and the 

world. 

In retrospect, it is apparent that_th~LBrit~s_~should have 

been less willing to recoil from the German threat. France was 

equipped to defeat a large part of Germany's army with a quick 

offensive, but the French were resolved not to fight and their 

army was not prepared to go on the offensive. The feared image 

of Germany making Rmincemeat of Gauntlets, Furys, and Demons" 

(British fighters) had to be dismissed, because the German 

fighters did not have the range to reach England. 

conversely, however, Fighter Command was not in the best of 

shape; a squadron of Spitfires existed, but only a tiny number of 

pilots had been trained to fly them; several squadrons of Hawker 
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Hurricanes were available but due to mechanical trouble could not 

fire their guns above 15,000 feet; the Gloster Gladiator was 

dependable but not excellent; the Gauntlet was nearing the end of 

its usefulness; and the Fury II and Demon had passed on into 

obsolescence. Because the Luftwaffe was concentrated on the 

Czechoslovakian border, however, the nightmare of Britain's 

obsolete biplanes being outrun by German bombers would not come 

to pass. Thus, as long as Czechoslovakia remained in the picture 

(and Britain was forceful enough to keep her there), a stalemate 

could have been maintained. Along similar lines, most of the 

Bomber Command was obsolescent and the Bristol Blenheim, a twin

engined small bomber, was even being used as a fighter. 79 And 

even if German aircraft were of a higher quality overall, the 

huge disparity of numbers, along with the fear of the Germans' 

ability to deliver the "knock out" blow, was a myth; it is also 

a "simple fact that no German figbter_~oulcLha~reached Britain 

from bases in Germany" in 1938, and also a reality that only two 

types of German bombers had the range to reach Britain.~ 

Regardless, the development of the Munich Conference forced the 

British to once again assess the needs of not only the R.A.F., 

but their whole home defense system as well. Numerous changes 

were made in the layout and organization of the home front 

defense networks, and the air corps once more received a new 

plan. 

Sir Kingsley Wood, the Secretary of State for Air in 1938, 

asserted that fighters should indeed be the top priority, and 
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Wood also suggested that older 

types be replaced by newer craft immediately and fully intended 

to order only a few new types to help standardize the air force. 

His new plan, Scheme "M," asked for 3,700 fighters and 3,500 

heavy bombers eventually, but Wood asked for "immediate 

authority" to order 1,850 fighters, 1,750 heavy bombers, and 

2,400 other airplanes. Because large numbers of Spitfires and 

Hurricanes were not yet available, however, the Air Ministry was 

forced to substitute large numbers of Blenheim light bombers. 

The Blenheim would perform admirably in light of its abilities, 

but its increased demand was purely a stop-gap measure. Scheme 

"M" was the last pre-war program, and although it did not 

immediately have any noticeable effect it provided for increases 

that would be felt by the Spring of 1942. Unlike previous plans 

which cancelled preceding Schemes, Scheme "M" did not supercede 

Scheme "L. "81 

As 1939 arrived, war seemed more likely. The Royal Air 

Force was still far from ready, for only some 660 fighters made 

up Fighter Command, and virtually all of these were the older 

types. The R.A.F.'s total strength of around 1,606 planes in 

early 1939 was about half of Britain's estimate of German 

strength at the time.~ The Royal Air Force was nonetheless held 

in fairly high regard by some, such as Major George Eliot, who 

said that "all things considered [Britain's air force] is 

probably the most formidable air arm in Europe. ,,83 Others did not 

share Eliot's positive picture of the British air corps, such as 
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Liddell Hart, a noted historian who observed that none of the 

bomber squadrons appeared complete, noted how the numbers of 

bomber crews who had worked together before was small, and also 

asserted that finding the target while attacking from the air had 

not been adequately studied. M 

Much of 1939 was spent merely re-working strategy and 

tactics for the war that seemed inevitable. Bomber Command had 

developed strategic plans for the bombing of German power 

supplies, oil facilities, and key industries. Unfortunately, 

whether these plans for bombing could be expected to work was 

unknown. Not only did the pilots of the bombers have no 

experience in bombing, it was unknown if the bombers themselves 

could break through the German air defenses. Even if the bombers 

did get through, they had no idea what parts of the targets to 

hit and what kind of damage would be done if the targets were 

_ __~tJ:'\lc;:lt~Jthough bombers were currently inadequate and bombing 

could not initially be expected to accomplish much, Bomber 

Command had hope that someday bombing would be an important 

factor in warfare, especially as heavier bombers were in 

production in Britain. M The same year was also spent waiting, 

not only to see if war would actually erupt but also for an air 

industry which had been ordered to increase its production 

astronomically to fill the desperately needed orders for new 

airplanes. Thus, to digress and examine economic and industrial 

matters is of utmost importance, and the timing must be excused. 

As stated before, all aspects of Great Britain's military 
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had been allowed to deteriorate following World War One. Not 

until 1934 did anyone actually push wholeheartedly for increased 

air expenditures. Winston Churchill spoke in the House of 

Commons on February 7, 1934, saying "I cannot conceive how. 

we can delay in . . • having an Air Force at least as strong as 

that of any power that can get at us. ,,86 A month later, Churchill 

argued for international air equality, stating that "Not only 

would the danger of our being attacked be greatly decreased, but 

the character of the attack. ." would be wi thin "accepted 

conventions. "S7 Despite the support of Churchill, the rebuilding 

of the air arm was not going to be economically easy, though. In 

mid 1934, a 20 million expenditure was approved. The other 

services continued to be neglected, however.~ The following year 

the production and purchase of 3, 000 obsolete aircraft was 

ordered in an attempt to temporarily bolster the sub-par air 

establishment. 

There was some discussion in 1935 as to whether or not the 

government would 

production through 

"compel 

force 

industry 

of law." 

to organize for defense 

Prime Minister Neville 

Chamberlain had no intention of forcing industry to produce, but 

he recognized that cooperation was needed. However, because the 

government and industry worked so closely together, there was 

serious lag in the time that a contract was approved and the time 

that it took to produce the contents of the contract, because of 

the time needed to process the package on both ends. To assure 

continuity and guarantee a fair distribution of work, however, 
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the government turned increasingly to non-competitive contracts, 

as was the norm in the rearming countries.~ 

In 1936, a system of "shadow factories" was established. 

The shadow factory was a plant that could be shifted over with 

ease to war production in war time. In peacetime, a factory 

might not only build automobiles, but also produce airplanes and 

engines that could be used to provide both reserves and expansion 

aircraft. During war, the factory would shift to producing only 

airplanes and engines. There were shadow factories for all types 

of items, and production of aircraft increased as these factories 

were put into operation.~ The first types of airplanes to be 

buil t in the shadow factories were the Fairey Battle and the 

Blenheim, important early models. 91 Pricing problems emerged, 

however, and threatened to bring rearmament to a screeching halt. 

The concerns in pricing of aircraft are somewhat apparent. How 

could a price be set for planes that bad-never been ,prOduced 

before? Could the government break off a contract because of 

expense or obsolescence? Should the government be permitted to 

view the records of the manufacturers?~ These and other 

questions arose but the government was slow in dealing with them. 

The next year would see the first widespread borrowing by 

the British government as rearmament expenditures began to 

stagger the Treasury. Parliament approved a 400 million loan 

which would be spread over a five year period at 80 million a 

year. Although the sum seemed large Churchill said, "It is 
, 

necessary to compete with the [large amounts] that have been 
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in Germany. ,,93 Obviously, both Parliament and the 

Treasury were loath to pass such an increase, but the extra 

funding was desperately needed. More funding was approved in 

1938, and this new funding would be concentrated in the next two 

years so that Britain would be prepared for war should 

negotiations falter. Unfortunately, the Treasury had the firm 

belief that continuing to spend so much on defense would destroy 

the British economy, thus destroying (obviously) the nation's 

ability to defend herself.~ 

All the while, production of aircraft had been increasing 

slowly. While early figures of British airplane production are 

scarce, from 1938 to 1940 the number of planes built rose from 

2,827 to over 15,000. Due to mounting tension between workers, 

the Air Ministry, and the aviation industry (who claimed that the 

Ministry was "arbitrary rather than cooperative"), labor 

··or.qanizations--came to play an increasingly important role. 95 

A prime example of the troubles that occurred can be found 

in Scheme "L." As seen earlier, Scheme "L" was a revised "K" 

that called still called for more bombers mainly because the air 

staff realized the ineffectiveness of a potential counter

offensive by Bomber Command following a German attack should war 

break out. The Treasury obj ected to the new. plan because it 

established contracts longer than twelve months in advance, which 

was not standard practice, and also because the plan required an 

increase of 60 million over the Air Ministry's budget. There 

was fighting back and forth about the plan but it was finally 
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approved. 96 It has been suggested that without Scheme ilL" Britain 

would not have survived Germany's initial aerial attacks. 97 other 

battles occurred at every step of practically each new funding 

dilemma, but the example of Scheme ilL" serves to illustrate the 

whole process. After war started, the Treasury retained very 

little authority over their purse strings. The defense budget of 

1939-1940 included borrowing another 720 million to help cover 

expenses. The Treasury made what amounted to a final attempt at 

seriously regulating defense expenditures, but failed.~ 

The problems between industry, Treasury, Parliament and Air 

Ministry in Britain were unlike those in the totalitarian states 

who could rule by decree and order production or funding. In 

fact, even other democratic countries such as the united States 

faced different concerns. Basically, the British air industry 

was not capable of meeting the early requests of the air corps, 

and when the manufacturers were ready, new problems began. The 

Treasury had to remain concerned about the economy of Great 

Britain and had to juggle all types of expenditures, since other 

programs needed funding as well. Parliament, though usually 

ignorant of any of either side's arguments, was the closest thing 

to a mediator in the battles between the other three participants 

in rearmament. Finally, though the Air Ministry had a relatively 

realistic picture of its needs and expectations, it was 

continually frustrated that it had operate in a framework of 

other principles and events that did not interest or concern it. 

Thus, due to conflicts between the financial realm, the 
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production sphere, the political area, and the actual defense 

coordinators, rearmament was not easy for any of the military 

divisions, not even for the oft-supported air force. 

By the time war started, of Germany, Britain, and France, 

the French air fleet had the lowest number to top-quality 

aircraft. An attempt by the French to purchase American Curtiss 

P-40 "Kittyhawks" was not wholly successful and feel through 

after the fall of France in 1940. w The British accepted delivery 

of most of the Kittyhawk fighters. The French had concentrated 

on strategic bombing craft until 1933, when plans for a multi

purpose craft were drawn. The resulting "BCR" craft 

(bombardment, combat, and reconnaissance) emerged as a plane that 

was neither suited to tactical operations such as ground support 

or air-to-air warfare, nor to strategic bombing. By 1935 the 

French air wing was terribly deficient, outclassed already by the 

rebuilding Luftwaffe, and possessed an offensive strength of 

next-to-nothing. Germany's aircraft production increased 

throughout the 1930s to perhaps as much as four times that of the 

French. This incredible growth in size of the Luftwaffe helped 

inspire the fear of the "knock out" blow and, as noted 

previously, Britain asked for aid from the united states, who in 

1937 was just beginning serious production of military 

aircraft. 100 

During the 1920s and 1930s the united states had 

concentrated on civil aviation. The flights of Charles Lindbergh 

and large airliners had painted a "happy and fun" picture of 
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aviation for the American public. The united states' air arm, 

like that of the French, was an extension of the army, and there 

were relatively few advocates of a separate air branch. The 

policy of the Army Air Corps was open to two interpretations. 

The first point of view stated that defense was an interim plan 

required by the existing political system and that offense was 

actually the primary mission of the air wing. The second 

viewpoint held that the goal of air policy should be the 

prevention of any enemy air bases within striking distance of the 

united states. The most notable of all the buildings programs 

pursued by the united states was the bomber program. Most 

consider the American heavy bombers the finest in World War Two, 

and the first B-17s (a bomber which would become the backbone of 

the U.S. bombing squadrons, as well as an invaluable addition to 

the R.A.F.) were delivered in early 1937. In order to compare 

thjLaLr~raft_production figures of the United states in relative 

terms, it is necessary to remember that although the U.S. had an 

incredible industrial potential, the aircraft industry was not 

mobilizing for war nor yet preparing for war in 1939. Between 

1932 and 1939, the production of military aircraft by American 

aviation plants totalled about 8,040 planes, many of which would 

later go into battle in the Pacific. 101 

War began in September 1939 as Britain and France stood 

behind their promises to declare war on the Third Reich should 

Poland be invaded by German troops. Until April and May 1940, 

however, there existed a state of "phony war," or alternatively 



Ackerson 128 

"The lull before the storm. ,,102 There was an "absence of heavy 

air attacks on the United Kingdom," although the threat and fear 

of an all-out air attack on Britain was still widespread. From 

the beginning, Bomber Command attempted to carry out strategic 

bombing attacks. The German Ruhr, an industrial center, was one 

of the major targets and despite some who "regarded the Ruhr as 

a crippling blow if we [the British] could bomb it successfully," 

early bombing attacks were either ineffective or disastrous to 

the R.A. F. 103 Britain's air strength at the outbreak of war was 

roughly 1,660 first line planes and perhaps around 2,000 reserve 

planes of varying quality.1~ 

with the fall of France and the overrunning of the Low 

Countries in 1940, Britain was not only alone in the new war but 

was now wi thin range of German air bases in the conquered 

territories. By the end of Maya large portion of the Luftwaffe 

was based in Holland, Belgium, and also in Nazi-occupied Northern

France because Hitler was contemplating an invasion of the 

British isles. 105 

The first part of Hitler's invasion plan included air 

attacks and bombing designed to "soften" and demoralize the 

British, and by early July the frequency and strength of German 

air raids visibly increased. During the first few weeks of what 

would develop into the Battle of Britain, hard lessons were 

learned by both the Germans and the British. For example, the 

British pilots flew in a tight formation that tended to be 

inflexible and hard to adjust, and learned the hard way that a 
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change was badly needed. The Luftwaffe, in turn, discovered that 

the Me-llO, that important twin-engined fighter, was increasingly 

ineffective as a bomber escort, while the misused Me-109, the 

mainstay of the German air corps, emerged wi th three 

disadvantages. First, the Me-109 had to be more heavily 

concentrated as bomber escorts because of the Me-1l0's failure, 

while secondly the bomber crews insisted that the escorts follow 

closely, thus hampering the fighter's good combat ability. 

Finally, a certain number of Me-109s had to be held back in order 

to escort damaged bombers back to friendly bases. In addition, 

the Germans were so dependent on the Me-109 that where the 

fighter could not go because of its limited range, the Luftwaffe 

could not go. Thus began an air battle unparalleled in the 

annals of aviation history. Today, London still bears scars of 

the "blitz" of 1940.1~ The emergence of a victorious Royal Air 

Force set the stagefor_heroics~~~ritish pilots later in the 

war and also epitomized the undying British spirit. 

The Battle of Britain, which warrants much more attention 

than is devoted here, began on July 10, 1940. Some speculate 

that without their far superior radar network the British would 

have been doomed, but not even this speculation can take away 

from the achievements of the Royal Air Force pilots. Fighting 

against somewhat heavy odds, the air corps managed to hold off 

repeated air attacks from the Luftwaffe. The air attacks 

collectively known as the Battle of Britain ended in september, 

though the Luftwaffe continued attacking England until later in 
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the war. It is interesting to note, romanticism aside, that the 

R.A.F. was never really on the verge of losing nor was England 

ever in any great danger of succumbing to an invasion. Between 

August 5 and september 20, the period usually considered to be 

the main phase of the conflict, only on two days did the British 

lose more planes that the Germans, and on only other three days 

were their losses equal. 107 

The Battle of Britain was followed by a Battle of the 

Atlantic, which involved British air units, mostly the not-so

prepared Coastal Command, defending British shipping, attacking 

German ships, and also striking at German U-Boats.1~ The Battle 

of the Atlantic would not end for a long time, during which time 

the R.A.F. would increase her strategic bombing of German sites. 

The Royal Air Force bombings would be more successful when newer 

types of large bombers arrived in 1941. Of these new bombers, 

even the smallest, the Manchester, had a load of 7,500 lbs. and 

could carry twice as much as current types. The Halifax could 

carry 8,000 lbs., while the Stirling, the best Allied-bomber of 

the pre-U.S. war years, could deliver 10,000 lbs. of bombS.1~ 

Britain's air war effort is, in general, marked by the continual 

introduction of new and better types of aircraft which allowed 

them to keep improving the effectiveness of their air operations. 

A thorough examination of Britain's air involvement in the 

Second World War is unfortunately not feasible here, nor is it 

necessary. A complicating factor in any such examination is that 

the British also took part in many air missions in cooperation 
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with the United states' air units, as a somewhat secondary but 

valuable participant. Unfortunately again, even if these raids 

are ignored, an overabundance of activity still remains. 

Therefore, only the briefest of mentions is reasonable with some 

discussion of British military aviation as it continually 

developed during the war. 

The introduction of a new long-range fighter, the Bristol 

Beaufighter, was a noteworthy event shortly after the Battle of 

Britain. While not particularly fast, the Beaufighter had 

excellent range and could escort bombers farther than other 

current models and proved a decent night fighter. 110 While the 

Beaufighter was debuting in northern Europe, the R.A.F. was 

beginning operations in the Mediterranean, where it would 

encounter mainly Italian aircraft at first. Between June 1940 

and April 1941, the Royal Air Force and British ground forces had 

little trouble with the Italians, but _the __ next three months saw 

an increasing German presence in the region. 111 Field Marshal 

Erwin Rommel succeeded in turning the tide briefly in German 

favor, though his victories were short-lived, for by July 1942 

the British, fighting in their only major land campaign, had 

defeated Rommell and were pushing the German forces backwards. 

The Royal Air Force at this stage had as its main duty attacking 

(continually) Rommell's supply lines, both on land and sea. 112 As 

1942 ended, the end was indeed in sight for the Germans in North 

Africa and the R.A.F. continued to playa large part in many of 

the decisive Allied attacks during 1943 in the Mediterranean. 
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It was becoming clear by 1941 that Bomber Command's models 

were not living up to expectations. Even the newer types such as 

the Manchester, the Stirling, and the Halifax were inadequate, 

and early designs of the American B-17 being used by the Royal 

Air Force had emerged with technical problems. In 1941, however, 

the prototype of the Avro Lancaster flew, and the heavy bomber 

would eventually become the mainstay of the late-war British 

bomber force. Sir Arthur Harris, who would later be Commander

in-Chief of Bomber Command, was largely instrumental in pushing 

the Lancaster into production, having recognized its merits. '13 

The construction of over 7,000 Lancasters was perhaps the key to 

Bomber Command's growing strength and by 1943 the force was a 

most potent one."4 Nearly as noteworthy as the new heavy bomber 

was the emergence of an all-wooden light bomber called the 

Mosqui to. Equipped to carry up to 2,000 lbs. of bombs, the fast 

_~ __ Mo~gyito was cCi-p_able of speeds of up to 425 mph, though its 

normal speed was about 315 mph. The new light bomber saw 

considerable service as a reconnaissance plane, but it is most 

well-known for several daring "commando" raids which it 

participated in through the last two years of the war. 115 without 

a doubt the Mosquito was a god-send, replacing the mouldering 

British light bombers, and could easily be considered one of the 

great war planes of the Second World War. 

While a variant of the Mosquito saw some action as a fighter 

(though the original models were unarmed), Britain was not short 

on new fighter production. Upgrades of both the Hurricane and 
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the Spitfire kept those planes at least as capable as newer 

German fighters, and the Beaufighter had proved itself a notable 

addition. The Typhoon fighter debuted late in 1943 as a ground 

attack fighter/bomber, and with its top speed of over 400 mph 

survived early troubles to become an important airplane. 116 Late 

in the war, the Hawker company, who had created the Typhoon, 

produced the Tempest, the fastest fighter to date. The first 

Allied jet fighter, the Gloster Meteor, was in service by 1945 

but encountered no German aircraft; it has held back in England 

for defense against German flying bombs which had begun hitting 

Britain. 117 

In a nutshell, the Royal Air Force and the u.S. air corps 

spent most of 1944-1945 slowly but surely pushing back the 

battered and aching Luftwaffe. The heavy strategic bombing 

attacks of those years leveled many German cities, though there 

remains debate as to whether the bombing runs hamper~d German--------"-

industry enough to cause defeat, or whether the damage was more 

psychological. At the end of war, the R.A.F. was, in terms of 

quality, the best air force in Europe. Interestingly, the 

Spitfire remained in service for another nine years, and the 

Mosquito for ten years. The successful Lancaster survived in 

active duty until 1956, and the last major World War Two British 

combat aircraft to exit service did so in May 1960, when the 

Bristol Beaufighter flew its last sortie over singapore."8 
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CHAPTER IV 

The French Air Force 

The French Air Force was destined to play a minute role in 

the Second World War, partly because of its ineffectiveness but 

primarily due to the fall of France in 1940. During World War 

One, however, France's air corps was an important element in the 

conflicts, and the French "Aviation Militaire" would establish a 

tradition that would guide aeronautics in the interwar period in 

France. 

In September 1909, the French Army placed its first order 

for airplanes. The pilots, who were selected from the artillery 

branch and the corps of engineers, were trained by the plane 

manufacturer. UnfQrtunat~ly, as the-pilots were drawn from two 

different branches of the Army, both divisions felt they should 

control military aviation. The conflict was solved when, in 

1910, military planes were placed under an Inspector General of 

Military Aviation. 1 

The year 1910 would see other developments in French 

aviation as well. A public fund raiser, sponsored early in the 

year by a newspaper; collected nearly $52,000 for the procurement 

of aircraft, and shortly hereafter the first French Army pilot 

graduated from flight school. 2 Several months later, the first 

aerial photographs were taken, by Frenchmen on military 
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manuevers. During the same flights, the pilots also experimented 

with radio transmissions while in the air. By November 1910, the 

army owned 30 planes and had 41 pilots. The next several years 

would show even greater growth. 3 

The next few years saw French aviation at the forefront, 

though a report suggesting that French industry had already 

produced 1,300 airplanes was probably exaggerated. 4 The number 

of military pilots increased to 139 in 1911, however. Money was 

forthcoming as well, and in fact the French air establishment 

would not at first suffer from lack of funds as was often the 

case in other countries. 5 The following year, over $4 million 

was allotted for French military air equipment, and by mid-year 

the figure was increased to over $6 million. Hoping to create a 

decent air force, the government continued to encourage public 

donations, and an aviation lottery was even suggested. 6 The 

public donations, or subscription, amounted to nearly $1 million 

by 1913. 7 

Aerial strength increased along with improved finances. 

Military planes numbered around 72, divided into 12 escadrilles, 

or squadrons, of six planes each. Overall, there may have been 

as many as 600 airplanes in France during 1913.8 By the time war 

broke out in late 1914, the French could boast of between 138 and 

160 operational planes. 9 originally, there was little notion of 

the airplane as an offensive weapon, as it was though that the 

plane would be most useful in reconnaissance duty. This belief 

was not without some merit, for it was air reconnaissance reports 
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that were largely responsible for the Allied attack on the Marne 

late in the year. 10 

The superiority of French aviation was quickly evident "on" 

the battlefield, and the French are credited with many aviation 

"firsts." Not only was the observation of the German error that 

led to the battle of the Marne a French activity, but a Frenchman 

was also the first pilot to shoot down an enemy plane, instantly 

ushering in a new phase of warfare. 11 The superior position of 

French aeronautics also had its drawbacks; because France's 

aviation industry was so prolific, the French air corps suffered 

from an overabundance of plane types which caused a nightmare for 

supply officers and maintenance workers. 12 Air combat would 

increase in 1915, a year during which several newer types of 

planes appeared. 

The Nieuport XI was to be one of the most famous of early 

____________ World War One planes, and without a doubt it was the most notable 

French airplane to enter service in 1915. Maneuverable and with 

a good rate of climb, the Nieuport XI "Baby" was unfortunately 

not a match for the better German planes that would appear later 

in 1915. 13 Aerial bombing became a new and desirable weapon in 

1915, and the Caudron G-4, the first two-engined plane to appear 

on the western front, was designed specifically to fulfill that 

role for the French. The operational life of the G-4 was rather 

short, however. 14 While the French had the first true bomber on 

the front, they also led the Allies in advocating bombing; an 

additional strategic air arm was planned late in the year, but 
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its call for 5,000 new bombers was rather unrealistic. At the 

time, France's bomber squadrons totalled about 126 planes, a 

figure which grew to 600 bombers. 15 And, despite the fact that 

bombing was not yet particularly effective, both the Allied and 

Central powers made efforts to use bombers in tactical as well as 

strategic roles. The French, from 1916 on, would move steadily 

towards frequent tactical support by bombers of their ground 

forces. 16 

During the first huge battle of 1916, Verdun, the French 

suffered heavy aviation casualties, for only the Nieuport XI was 

capable of holding its own against the German planes. The "Baby" 

would be replaced by an improved model following the Battle of 

the Somme, but even the new Nieuport 17 had a hard time keeping 

up with the newer German airplanes. The new French Spad VII made 

a brief appearance in 1916, but proved a disaster as it had not 

been flight tested. 17 Also_~Quring 1916, a group of American 

volunteer pilots were consolidated, and the group warrants a 

brief note. 

Originally called the "American Escadrille," the flying 

corps of American airmen was formed in 1916 by an American named 

Norman Prince, though it is hard to give all of the credit to any 

one person. At first, French officials were not particularly 

enthusiastic about the idea, but mounting losses to the Germans 

changed their minds. '8 American aviators had already been 

fighting for the French and had gained the admiration of their 

Allied counterparts. '9 Following the formation of the escadrille, 
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however, there problems. First, the use of "American" in the 

name of the squadron provoked concern, as the United states was 

a neutral country. The name problem was easily remedied, and in 

December the name was officially changed to "Lafayette 

Escadrille, " in honor of the American Revolutionary French 

general who had aided the New World rebels. In addition, the 

American press was not portraying the pilots as they would have 

preferred, and were often far from sympathetic. While the 

Lafayette pilots were fighting primarily because they felt it was 

their duty and responsibility to democracy, they were usually 

portrayed by the newspapers as ". • • privateers, vicious men who 

loved to kill. ..20 usually accepted by the public as a 

"vanguard of American volunteers, "21 the squadron scored 57 

confirmed victories during the war, but were transferred to the 

U.S. Army Air Corps when the U.S. declared war on Germany in 

:1;917. 22 The entire story of the Lafqatte Escadri11e-l its 

members, and their antics is, unfortunately, outside the realm of 

this text. 

In 1917 the Spad VII returned to the front, having been 

withdrawn for a year of flight testing. The same year, the Spad 

XIII replaced the Spad VII, while the Bregnet 14B2 bomber would 

prove to be the best bomber-reconnaissance airplane designed by 

the French during the war. a The Spad XIII was a particularly 

favorable aircraft with a top speed of 138 mph, which was faster 

than any other plane in the war. The American pilots of the Army 

Air Services also favored the Spad 13. These new types of 
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aircraft, along with troubles in the German air corps, 

contributed to a clear Allied superiority of the air by mid-late 

1917, by which time the French had 3,556 first-line planes in 

their force. 25 

The final year of World War One would witness the weakened 

German air force being beaten back by the Allied air corps. By 

war's end, the French possessed over 3,000 airplanes,26 and though 

aviation had found its way into modern aviation the role of 

aviation in peacetime was "up-in-the-air." Most nations 

responded to peace by disarming their air fleets, but the French 

would not undergo such massive abandonment of their air force. 

During the 1920s, France maintained the largest air force in 

the world; in 1923, for example, the French still had 260 

squadrons made up of over 3,000 airplanes. Much of the 1920s 

French air units were made up of fighters like the Nieuport 29 

and-bombers--such as the Breguet 16. In addition, the air corps 

was by no means inactive, for in 1925 French aircraft saw duty in 

a Moroccan conflict. 27 Though the air units "proved to be 

indispensable" to the ground troops, the campaign in Morocco 

turned out to be a long and tiresome one. During the mid-1920s, 

models such as the Spad 81, Wibault 7, Morane-Saulnier 35 and the 

Potez 25 joined the air ranks, and the names of their 

manufacturers would become more and more prominent on the French 

aviation scene. The French air force also saw combat in Tunisia 

and Syria. 28 

Generally, it is held that French military planning in the 
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1920s started as a well-integrated scheme but slowly began 

unraveling and resulted in a very defensive approach. 29 In 

addition to ongoing conflict over who had jurisdiction over the 

air force (a debate which will be mentioned briefly later), there 

arose arguments over doctrine within the air establishment 

itself. A dominant line of thought in the 1920s, and which would 

prove foolish, was the belief that a mUlti-purpose airplane could 

be developed to perform all necessary duties; fighting, bombing, 

and reconnaissance work. While not very effective at any of 

their required duties, these general-purpose airplanes proved 

better light bombers than anything. Overall, tactical support of 

the army was still supposed to be the main responsibility of the 

air corps, with the only exception being some strategic 

operations directly following the outbreak of a conflict. In 

general, however, the French air forces were not being equipped 

with aircraft capable of decent strategic activities, nor ones 

capable of delivering effective tactical support.~ 

While some suggested that the air arm could be of 

considerable offensive value, the defensive posture of the 

country and the belief of some influential French aviators that 

only aerial reconnaissance was useful prohibited the development 

of a more offense-capable air force. Interestingly , it was 

stated in the official tactical manual that during the day planes 

would reconnoiter and only at night would they attack enemy 

posi tions. 31 Most of these and the other detrimental debates were 

spawned largely by jealousy and inter-service rivalries, since 
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with limited funding in peacetime, each service had to fight for 

what it thought it needed. 

Besides the difficulty of developing an agreeable and 

unifying doctrine, the French air force faced other road blocks 

during the 1920s. Because Britain and France had exited the war 

as dominant European powers there was bound to be some tension, 

and from 1920-1924 Anglo-French relations were strained. France 

had planned all along on maintaining a large air force after 

World war One, but the British, noting a growing disparity 

between the two air forces in favor of the French, were quite 

alarmed. Many British feared, unrealistically, that France had 

great strategic capabilities and might consider using their force 

on England. British fear was compounded and encouraged by the 

disparity of numbers; only 650 aircraft in Britain versus nearly 

1,300 French planes by the end of 1925. Though the period of 

turbulent relations with France resulted in a British air 

expansion program, affairs between the two powers were already 

improving by 1924-1925. 32 

As seen above, organization and jurisdiction were thorns-in

the-side of French aviation in the twenties. Although following 

the war military aviation was reorganized along traditional army 

lines,33 between 1919 and 1921 the control of military aviation 

would pass between at least three different offices. Control of 

aviation after 1920 was spread out amongst the branches of the 

War and Navy Ministries, who would allocate funds but had no 

authori ty whatsoever over any aspect of research or development. 34 
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And French industry itself was a burden; because French industry 

was poor and outdated, its state became an obstacle to better 

planning and aviation growth. Due to a weak industrial base as 

compared to Germany, France resigned herself to the impossibility 

of any offensive, quick war and continued developing defensive 

strategies. 35 French industry had suffered from a near-complete 

lack of natural resources for years, and the decline of the Franc 

after the war did not improve the industrial scenario. While 

these difficulties somewhat hampered even the aviation industry, 

France's air industry flourished in the 1920 unlike any other 

nation's. 

Between 1920 and 1927, French aircraft production stayed at 

a high level and even encouraged many struggling factories to 

enter into aeronautical manufacturing. The heightened production 

of this re-equipment program could not be realistically 

maintained, however ,_and_by~_ll2'7 __ the air industry was 

experiencing considerable trouble.~ 

After the mid-twenties the French government began a policy 

of distributing contracts to aviation plants, similar to the 

programs in other countries at the time. Orders would be spread 

through many firms with the hope that as many as possible could 

stay in business. Unfortunately, such circumstances hardly 

encourage the risky experimentation of newer types of aircraft, 

vital in maintaining an effective, modern air fleet. Observers 

soon noted a lack of new ideas in French aviation as compared to 

other places. 37 Thus, a second phase (if a first phase of post-
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war French aviation is 1919-1927) of French aviation after World 

War One can be placed between 1927, a year of trouble in the 

aviation sphere, and 1934, the year the French would finally 

create their own independent air force. 

Without much argument, it can be fairly suggested that the 

crowning achievement of the second phase of post-war French 

aviation was the creation of an Air Ministry in 1928, although it 

was defiantly a mixed blessing. While the air units seemed to be 

consolidated under the new Ministry, the units necessary for the 

tactical support of the army (which was most of the force) 

actually remained under the control of the War Minister.~ Some 

suggest, however, that during this second era of aviation in 

France that efforts were counterproductive: while some praised 

the new Ministry of Air, others cursed it, while the army 

suggested that "unity of command" had been dismantled. 39 The 

development of a unifying doctrine within the air establishment 

was somewhat retarded, even though advocates of strategic 

bombing, as was the trend at the time, were the most influential 

group. These bombing advocates were barely able to contend for 

attention with army cries of disunity and other political 

pressures, however.~ 

Following some organizational overhauls, the air corps 

became officially known as the "Armee de l' Air" in April 1933. 

The Frencll aviation industry, meanwhile, was once more optimistic 

about the future in 1933, following a few years of struggling. 41 

The next year, the French air force became an independent (though 
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hardly equal) branch of the military, ushering in a third phase 

of aviation in France. For practical purposes, this third post

war phase will become the first phase of French air rearmament 

for World War Two. 

The interrelationship of all the elements of the French air 

establishment are no more complex that those in other countries, 

but for simplicity the examination of the period from 1934-1940 

will be divided roughly into political details, economic 

influences, and also into industrial developments. 

When the Popular Front government came to power in 1936, 

Pierre Cot, a previous air executive, was returned to the Air 

Office as Air Minister. Cot not only wanted t.o increase the 

strategic bombing force at the expense of the tactical support 

craft, but also wanted to change the social make up of the 

officer corps. In addition, Cot reorganized the air force in an 

~nfavorable fashion. On the surface, Cot's policies seemed 

reasonable and coherent, but were designed only to undermine the 

traditional military influence on the government. Cot's policies 

were far from realistic given "aviation technology or strategic 

real i ties. "42 

In addition, Cot put forth a "Plan II" to rebuild and re

equip France's aging air corps. Plan II called for the 

production of 2,400 planes in three years but was superseded by 

Plan IV, which called for 4,100 airplanes within three years. 

Unfortunately, the government would not approve the plans, though 

the aircraft industry was nationalized by early 1937 in an 
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attempt to prepare for such expansion. Air strength varied from 

1936 to 1937. 44 

Economically, the situation was as variable as could be. 

The German armaments budget of 1934-1935 proved unnerving for the 

French, who were beginning to feel the effects of a delayed 

depression. Despite the fact that money would always seem to be 

the major deterrent to an aviation build up, there was a surplus 

of 60% in the French military budget in 1935. The 

nationalization of the air industry, while beneficial in the long 

run, was crippling economically in the short term and combined 

with rising costs to hurt the aviation industry. 45 Cot had 

pressed for an equal share of the military funding, but never got 

it. In fact, France never gave their air fleet a 33% share of 

the military budget.~ 

New Types of aircraft did manage to reach French squadrons 

desp!t-e--~hevar--i-Gusproblems. The Potez 540 and D-370 aircraft 

saw action in the Spanish Civil War in the late 1930s but 

performed poorly, as they were outclassed by German airplanes. 

A year after the previous types emerged, the Dewoitine D-510 

debuted but was not much of an improvement. After Cot left, his 

successor announced Plan V for 1937-1938. 47 

Up to 1937-1938, there appears little doubt that the French 

followed no consistent and productive plan for air rearmament. 

This near-total lack of direction was not uncommon in Europe 

during the first half of the thirties, however. It is not as 

easy to determine if the French air rebuilding plans between 
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1938-1940 were better or worse than in the years previous. In 

addition, France made desperate, but not wholeheartedly 

successful attempts to procure American aid in the post-1938 

years, a chapter in French aviation which calls for a brief 

glance. 

Desperate is perhaps an appropriate word to attach to 

France's aviation situation after 1937. It was quickly becoming 

apparent that war was almost inevitable, and a mad rush to rearm 

ensued in Europe, and despite an over-optimistic report from Cot 

during his last days in office the state of aviation in France 

has to be called urgent.~ By the end of the year, the British 

estimated only 1,195 French planes to nearly 2,000 German 

aircraft. Flying in the face of Cot's last report was General 

Vuillemin's remark that the French air force could not survive 

two weeks in a war with Germany. Vuillemin also pointed out that 

only 700 French aircraft were available in september 1938, hardly 

an adequate figure, and the General added that not only were 

these numbers insufficient for tactical support of the ground 

forces, but also that the air force would be unable to protect 

civilians as they evacuated.~ 

Cot's successor as Air Minister, Guy la Chambre, can hardly 

be faulted for the poor state of French aviation, for none of the 

roughly 1,300 planes he inherited were comparable to current 

models in any other major country. The Dewoitine 500 and 510 

fighters were the most up-to-date, but were at least 70 mph 

slower than Germany's Me-l09 or the British Hurricane and 
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French bombers suffered similar gaps in 

performance. To his credit, la Chambre cancelled many production 

plans for obsolete planes still in the budget and pushed Plan V 

into action. Plan V called for 2,617 first-line planes to be 

produced by April 1940 and required a considerable increase in 

monthly aircraft production in French factories. La Chambre's 

overall plan was to purchase or build more than 4,000 new planes 

by 1940, a goal which he was to fulfill. 50 Unfortunately, la 

Chambre stressed the earlier tactical role of aircraft, 

discarding Cot's strategic decisions. Not only did this change 

in orientation alienate the officers of the Armee de I' Air (who 

were quite tired of such seemingly continuous changes) but it 

left the air corps unprepared for either strategic strikes or 

tactical duty. 

In 1938-1939, the French air force was a motley assortment 

of aircraft types. The Potez 630 fighter, the 631 twin engined 

fighter (which, due to its near-identical appearance to the 

German Me-110, was often shot down inadvertantly by R.A.F. 

pilots, much to the chagrin of the French), and 637 

reconnaissance plane were all nearing service by 1939, as were 

the new Moraine Ms-406 and Bloch 152. The Moraine fighters were 

a nightmare to build, however, as was the otherwise decent Loire 

45 medium bomber. The Bloch 174 fighter might have been a match 

for the German Me-109, but few were available by wartime. The 

bulk of the air force was made up of 1934-1936 vintage types, 

though the other air forces of Europe also had some obsolescent 
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planes in their air fleets. The modern types found in the other 

countries of Europe were, for the most part, far superior to 

French designs, however. 

The dilemma facing French aviation could have been improved 

if more emphasis had been placed on acquiring American planes. 

The little help that was gained helped incredibly, however. The 

P-36/40 was ordered from the united States,as these were the only 

types that seemed capable of dealing with the German planes. 

Despite considerable opposition in France, the order went out in 

May 1938 for 100 P-36s as well as 215 light bombers and 200 

trainers. Though many of these were never delivered, the planes 

that did materialize saw action, and did in fact almost measure 

up to the German planes. 52 

Despi te the last minute attempts at procurement and the 

increase in production of war planes, the French air force was 

_________ ~ __ f~_r from being prepared to meet any German attack. The fault 

lies not in the 1938-1940 period, but rather in the early 

thirties since a serious air rearmament program did not begin 

until 1938. Since wholehearted attempts did not start until 

1938, it is unlikely that much more could have been done to 

increase production, since resources and manpower were most 

likely already stretched to their limits. In fact, by 1939 the 

air industry was optimistic, as was General Vuillemin, about the 

growth of the French air fleet. This optimism would be disturbed 

by the outbreak of war in late 1939. 

The optimism in the French air establishment ran so high 
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that General Gamelin, the chief of staff, told the Foreign 

Minister that the French air force (and the army) was 

"excellent," a clear misjudgment created by the false sense of 

improving security.54 By the eve of war in 1939, many fighter 

units had been able to re-equip with modern fighters, though the 

French modern fighters were, as pointed out earlier, outclassed 

by equivalent German airplanes. In September 1939, about 1,240 

modern aircraft were available to the French out of a total air 

strength of nearly 3,600. 55 

Between September 1939 and the beginning of the German 

invasion of France in May 1940, the Armee de l' Air was able to 

continue its slow modernization of its squadrons. While figures 

vary somewhat, about 2,000 first line, modern planes were in 

service in the French air force in 1940. It is generally agreed, 

however, that the addition of new planes was too little and much 

too late.~ The majority of the French fighter squadrons were 

made up of types such as the Morane 405 and 406, but was still 

mainly the archaic Dewoitine 501 and 510 which had no chance of 

catching even the slowest German bombers. Some Potez 631 

squadrons were ready for combat, though their resemblance to the 

Me-110 cause many to be shot down by friendly fire. The 

Dewoitine D-520 was not available in any significant quantity, 

but would become France's best fighter; even it, however, was 

barely able to pursue the German Me-109. 57 As if the battle 

confronting the fighter squadrons was not trouble enough, the 

bomber units were embarrassingly inferior. Slightly over half of 
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the bombers were relatively modern planes such as the Loire 45, 

Amiot 351, and two American models, but many near-useless and 

aged Amiot 143, Bloch 210, and Farman 221 planes were still in 

service. 58 

During the Battle of France in 1940, the French air force 

lost around 750 planes while the Germans suffered losses 

totalling 1,284 aircraft. The French, not backed by huge 

resources or an incredible industrial base, "fought as best they 

could but went down to certain defeat. Some are quick to point 

that it is unrealistic to expect a nation bent on avoiding 

confl ict to be able to stand up to a mil i tary designed for 

aggressive warfare, but there can be no denying that the French 

made a spirited and direct attempt at increasing their air force 

after 1938. Lack of an adequate industrial base, few resources, 

and haphazard planning in the early thirties combined with a 

surprisingly quick German ground victory to spell the defeat of 

the Armee de I' Air.~ 

French airmen continued to fly, but under as many different 

flags as there were major participants in the Second World War. 

Many French pilots trained in the United States, and many ended 

up fighting for the Russians, English, or Vichy forces. still 

other French aviators flew for the German-occupied French air 

fleet. The French air force, perhaps, is the epitome of 

unpreparedness before World War Two and, unlike the equally 

unprepared Soviet air force, did not have the industry to expand 

quickly enough. 
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CHAPTER V 

The Italian Air Force 

The beginning of the Italian air force is not unlike the 

emergence of other nations' air corps. There were many aviation 

enthusiasts in pre-World War One Italy, however, and by 1910 the 

first flying school was opened in Italy, near Rome. 1 In the 

middle of the year, the government had set aside nearly 

$2,000,000 for aviation and also had made provisions for aviation 

construction facilities and hangers. Thus it can be asserted, 

quite reasonably, that the Italians were slightly ahead of other 

countries in aeronautical work at this early date. 2 

By 1911, the Italians and Turks were at odds in the Italo

Turkish War, fought mostly in_Liby_aJ __ ~irplaneawere used for 

military purposes for the first time ever in November, when an 

Italian aviator, after making a reconnaissance flight, dropped 

four bombs on a Turkish camp. 3 Later in the month, several 

planes again dropped bombs on and destroyed another enemy 

encampment. 4 

Popular favor for aviation in Italy was as great as anywhere 

else, and an organization known as the National Aero League was 

formed and a popular subscription brought in enough money for 100 

planes by September 1912. Another group, formed in 1913, asked 

to construct 200 planes for the government using $600,000 alloted 
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for airplanes during the Italo-Turkish conflict. 5 

As World War One broke out in Europe, Italy had 13 

squadrons, made up mainly of foreign aircraft. By the time Italy 

joined the war, she had 150 planes divided into 15 squadrons and 

many more aircraft planned for construction. Even a few bomber 

types were slated for production, and there were already several 

native designs in use in 1915. 6 Within two years, the numerical 

strength of the "Aeronautica del Regio Esercito" had grown to 

nearly 4,000 military airplanes, including 15 fighter squadrons, 

14 bomber squadrons (made up of the native Caproni Ca-42 heavy 

bomber), and 30 reconnaissance and observation squadrons. At the 

signing of the Armistice the number of squadrons had risen to 

68. 7 

The Italians were committed to post-war air expansion. In 

1918, the air industry had produced 6,523 planes was capable of 

continuing reasonably heavy production. 8 ~hL-Productthat 

emerged from Italian air factories was often lacking in quality, 

however. 9 Italy herself was to suffer the effects of economic 

crises in 1926-1927 and 1929, but it was during these 

economically troubled years that Italy moved towards becoming an 

industrial nation. 10 Also, in the 1920s, the air theories of 

Italian General Giulio Doubet, which would become quite 

influential throughout the world, stressed the strategic 

potential of air power. Not only did Doubet suggest that an 

independent air force was a necessity, but he also disdained the 

idea of any "reserve" air fleet. Defensive aircraft, added 



Ackerson 153 

Doubet, were a waste, and fighter aircraft served only to escort 

bombers to their targets, which should be hit in heavy, quick 

attacks. Though Doubet's theories were popular in Italy and 

maneuvers successfully carried out using Doubet-influenced 

squadrons, the Italian air corps did not continue to develop 

along his model. And, unfortunately, bombers which fit Doubet's 

ideal were too advanced for existing production capabilities." 

Doubet's theories found some acceptance in all air corps, 

but nowhere was a full implementation of them attempted. The 

British, especially, found Doubet's ideas of bombing civilians 

rather loathsome. 12 

Following Mussolini' s arrival in power, the Italian air 

force was granted independent status and its own Ministry, and 

there is no questioning the "Regia Aeronautica' s" continued 

strength; Italian planes and pilots won many international flying 

uc~mpetitions durin9_t=.he 1920s. Unfortunately, victories in such 

competitions soon took predominance over preparation for combat, 

which was becoming inevitable with Mussolini's eye on Africa.'3 

The late 1920s and early 1930s would see the Italian air arm 

being used largely and often strictly for propaganda purposes. 

Though France and Italy were involved in ongoing diplomatic 

and military talks in the early 1930s, Italy's undertaking of 

several small wars in Africa severely strained otherwise 

improving Franco-Italian relations. Italy was already considered 

a relatively well-armed power, but she prepared for an 

approaching invasion of Ethiopia by beginning a rather intensive 
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rearmament program (which would result in over 8,500 airplanes 

being ordered between 1935-1939). It was determined by Mussolini 

that the Regia Aeronautica would play a major role in the attack 

on Ethiopia, and between 300-500 airplanes were deployed for 

African duty. 15 The Italians earned a hard-fought victory in 

Ethiopia, but the rather one-sided victory hardly prepared the 

air corps for the much tougher battles which loomed over the 

horizon. 16 Italian involvement in the Spanish civil War also 

served to heighten Italian pride in their air force. 

Through 1937, the Regia Aeronautica remained roughly the 

equal of the Luftwaffe in terms of quality and even quantity. A 

change in emphasis from strategic planes to tactical aircraft, 

however, combined with an unwise decision to manufacture only 

air-cooled engines (as opposed to better liquid-cooled engines), 

led to a decline in the strength of the Italian air corps.17 In 

addition, Italy's smaller industrial base, lack of resources, and_ 

lower economic potential served only to hamper continued air 

build-up in Italy. 18 

As previously mentioned, the quality of Italian aircraft was 

close to that in other forces through most of the 1930s. For 

this reason, as well as to note with what planes the Italians 

would enter World War Two, it is desirable to examine the most 

common and most noteworthy of pre-war Italian aircraft. Up until 

1940, the Fiat Cr-42 was the mainstay of the Italian fighter 

squadrons. A highly maneuverable biplane, the Cr-42 was 

outclassed by the British fighters such as the Spitfire. The 



Ackerson 155 

heirs to the Cr-42, the Fiat G-50 and the Macchi Mc-200, were 

little better, but were at least monoplanes.'9 Another fighter, 

the Breda Ba-65 ground attack craft, was obsolete by 1940. 20 

Despite the likely ineffectiveness of the fighter planes, the 

bombing divisions were actually quite well off. The primary 

bomber, the Savoia-Marchetti S.M.-79, was a decent plane and was 

described by the British as an efficient and successful torpedo 

bomber, while the Fiat Br-20 proved a solid medium bomber. The 

CRDA cant Z-1007 "Kingfisher" and the Savoia-Marchetti S.M.-82 

also saw service as bombers, and even a four-engined bomber, the 

Piaggio P-I08, was involved by the early 1940s. 2' As a whole 

these types were, however, inferior to foreign types, save 

perhaps those bombers built by the hapless French. 

The strength of the Italian air force in 1939-1940 is open 

to debate. Some say that the Italians claimed a force of over 

3,000 combat aircraft whi±e--an--int~r-nal investigation revealed 

only 982 as ready for duty. A more likely figure of air strength 

is one placed at around 1,000, though the Germans, counting on 

later Italian help, expected to find 2,000 planes in Italian 

hangers.~ Perhaps of greater import was the fact that supplies 

of aviation fuel were only expected to last about a month and a 

half during war. By 1940, though, the Regia Aeronautica 

possessed at least 1,609 first line planes, of which just over 

1,000 were combat ready.~ 

The deficiency of the air force was not unknown to Mussolini 

and his air staff, however. As has been suggested, the air 



Ackerson 156 

industry was simply incapable of sustaining production at a high 

enough rate to satisfy demand, nor was the air force ready to go 

to war, facts recognized by the top Italian leaders. Thus, when 

Germany went to war in 1939, Mussolini told Hitler that Italy 

could not go to war in her present state without considerable 

aid, which Hitler could not afford to give. It was not until 

1940 that Italy would enter the Second World War. 

with few exceptions, Italy's air performance during World 

War Two was disappointing. In fact, Italy was nearly as much of 

a burden to the Germans as an ally as they were as an enemy 

later. After Italy changed sides several new types of airplanes 

came into service, most notably the Macchi Mc-202 and 205, 

exceptional fighters despite being greatly under-armed, and the 

Fiat G-55, a fast, excellent fighter.~ Any overall evaluation 

would conclude that Italy, with poor production capability, few 

natural resources, and poor planning f-~_asMl.ej:o_produce an air 

force quite admirable for a second-rate power, such as the 

Italians were doomed to be during World War Two. 
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CHAPTER VI 

Conclusion 

Attempts at comparing the programs of different nations 

inevitably run into difficulty because of the difference in 

government forms and national character. Such observations are 

not impossible, however, and because it is somewhat easier to 

draw some parallels and similarities any attempts at comparison 

are thereby aided. 

The development of aviation in Russia was interrupted by the 

outbreak of civil War and subsequent strife. From 1917 to 1920 

(with the formation of an official research institute) or 1922 

__ (whell_~~e_$ign study group was created), aeronautical research 

and advancement was put on hold, and it may be no coincidence 

that the Soviets at the beginning of World War Two appeared to be 

about 3-5 years out of date. The first years of the 1920s where 

characterized by Russian dependence on foreign orders for most of 

the Soviet air planes, though during NEP aviation work in Russia 

was far from stagnant and Socialist workers were encouraged to 

support aviation. 

Stalin' s Five Year Plans would, of course, benefit the 

aircraft industries as they did all of heavy industry. Not only 

did the aircraft industry grow by up to 750%, but the personnel 



Ackerson 158 

involved in the industry increased by perhaps as much as 1000%. 

The size of the air corps itself grew by 40,000 men between 1926 

and 1932, and the organizational structure was improved several 

times during the early Five Year Plans. The growth in industry 

and personnel also fueled the research and development areas of 

aviation, where the Russians tried desperately to catch up with 

other nations in aeronautics. 

It was during the Second Five Year Plan that the 1-153 and 

1-16 fighters emerged, putting the Russians at decent footing in 

relation to current types in other countries. Unfortunately, 

these models would be improved little between their introduction 

in the mid-1930s and 1939, leaving the Russians behind at that 

later date. Russia dabbled briefly with the development of a 

long-range strategic bomber in the thirties, the attempts were 

not continued and thus the Soviets had no decent heavy bomber 

ready for World War Two. Production was becoming better-and- ----

better in the air establishment, and in a hint of things to come 

later, production of military aircraft jumped from only 627 

planes in 1933 to almost 7,000 craft in 1939. In the midst of 

the Second Five Year Plan, the Spanish civil War broke out, 

during which the Red air corps was proven hardly a match for the 

current German types of planes. The lessons learned in the Civil 

War in Spain would include ground support of troops and the 

ineffectiveness of the Soviet light bombers. soviet aircraft 

would fare little better in the Winter War of 1939 against 

Finland, during which 100 mouldering Finnish fighters would claim 
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nearly 240 Russian planes before being crushed by shear numbers 

of Red planes. 

The Winter War was hardly an auspicious preparation for 

World War Two for the Russians, who were desperately trying to 

re-arm just as the Luftwaffe attacked in 1941. Though on the 

first day of fighting the Germans would destroy over 1,000 planes 

while losing perhaps 40 of their own aircraft, the battle was 

never again so easy for Hitler's air corps. Within three years, 

soviet airplanes were as good as most German types and, in 

addition to having tremendous numerical superiority, as war went 

on saw increasing numbers of obsolescent German planes on the 

eastern front. Eventually, the soviets turned the tide for good, 

and in 1945 attacked Berlin. 

Germany's defeat in 1945 was that nation's second loss in 

forty years. Before the First World War, aeronautics was as 

Ilopular in Germaq_ct~here and tra.ininq of pilots occurred at 

the aviation factories. The industry was shielded from an early 

economic slump by qovernment support, and new companies emerqed, 

thouqh the larger companies were better able to provide traininq 

for military pilots. An public fund helped the qovernment 

acquire more planes as well, while the rest of Germany struqqled 

with a depression. By the start of World War One, Germany was 

equal to most other powers in the air, and a German pilot would 

conduct the first offensive aerial action of the war in late 

1914. 

Most of the early German airplanes proved superior to 
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comparable models on the Allied side, and the last notable German 

wartime craft, the Fokker D-7, was named in the Versailles Treaty 

as expressly forbidden. The Peace Treaty that ended the First 

World War forbade any German pursuit of aviation but actually 

encouraged covert rearmament by its harsh provisions and 

humiliating punishments. Many German designers fled the country 

and set up shop in neighboring states, where they continued doing 

research and producing planes for Germany, secretly. 

Germany continued rearming in secret until 1935, when the 

existence of a German air force was made known to the world by 

Hermann Goring, the Luftwaffe leader. By this time, Germany's 

air corps was made up of such models as the Heinkel He-46, the 

Arado Ar-66, and the Junkers Ju-52, with more noteworthy types on 

the way. The start of the Spanish civil War later in the decade 

gave Adolf Hitler an opportunity to display a small part of his 

air corps' capabilities, and the new Me-109 fighter proved itself 

as the best fighter in the world. Meanwhile, early models of the 

screaming "Stuka" Ju-87 dive bomber had rained terror from the 

skies on the opposing Spanish forces. While Hi tler' s larger 

bombers had slightly less success, there was no doubt that by 

1938 the German Luftwaffe was the most fearsome airborne force on 

the globe. 

The Luftwaffe played a considerable role in the attack on 

Poland in September 1939, and played an even larger role as it 

destroyed the hapless French air fleet during Hitler's invasion 

of France in 1940. When the attention of Germany turned towards 
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Britain and the Royal Air Force, however, the foe proved to be 

the proverbial horse of a different color, and the Luftwaffe's 

attempted submission of the British was a failure. Hitler's next 

move, the launching of operation "Barbarossa" later in the year, 

proved a most foolish one and most certainly sealed Germany's 

fate. While early victories pleased the Luftwaffe, before long 

Russia was able to bring her huge industrial capacity to bear, 

sealing Germany's fate even further. 

An examination of the Luftwaffe's role in the Second World 

War brings up many questions. Could the Luftwaffe have won if 

Hitler had not meddled with all aspects within the aviation 

sphere? If certain new types had been allowed into service 

sooner, such as the He-177 bomber or the Me-262 jet fighter, 

would the outcome of the war been any different? Unfortunately, 

even the most knowledgable are left only to speculate on such 

matters. Another intriguing question ___ that_ ar_iseL-~asks_ what 

effect the presence of German heavy bombers would have had on the 

Battle of Britain. 

As in other countries, early aviation in Britain was in the 

hands of aristocrats and industrialists. Pre-World War One 

aeronautical groups were severely hampered by a virtual lack of 

funding, and the existence of two separate groups of military 

aviators (the Naval air arm and the army's Royal Flying Corps) 

did not provide for a "unified front," for the two sides bickered 

continuously. Attempts at compromise and cooperation between the 

rival Royal Naval Air Service and the R.F.C. failed and the 
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doctrinal questions worsened; the question of strategic bombing 

was a heated debate topic, for instance. In any event, following 

a report by Jan Christian Smuts, the two branches of military 

aviation became one, though in practice they were still usually 

affected by their previous service's wishes. At the end of World 

War One, the British Royal Air Force was the largest and most 

powerful in the world. 

Unfortunately, because the air corps had no traditional 

peace time role, and because a huge air disarmament occurred, the 

new branch of the military had to fight for its survival. During 

the 1920s, and R.A.F. served as an overseas police force, mainly 

in the Middle East. At home, the government decided that in 

order to insure the survival of a nucleus of an air industry that 

a series of factories (called a "ring") should be subsidized and 

supported. By the early thirties, however, Britain's air fleet 

W;as in poor shape, and attempts by the British to seek 

international air disarmament met with little enthusiasm from 

foreign diplomats. 

A series of "Schemes" which began in 1934 planned Britain's 

subsequent air expansion. Newer British planes were appearing by 

1935, with models such as the Gloster Gladiator entering service 

and with the Hurricane and Spitfire looming over the horizon. 

British bombers were· being developed as well, and eventually 

models such as the somewhat successful Manchester and Halifax 

provided the basis for the medium bomber force in the early 

stages of World War Two. Coinciding with the appearance of new 
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planes was the restructuring of the air corps in June 1936 under 

a plan which created three "Commands," each with a different 

jurisdiction. While this new system would be cumbersome at 

first, it worked well during war time and more commands were 

added later. 

The R.A.F.'s first big test after war started in 1939 was 

the Battle of Britain, during which a slightly smaller number of 

British airplanes managed to hold off an intimidating, but not 

much larger, Luftwaffe. From there, much of the air action in 

the mid-war years occurred in North Africa. Newer and better 

heavy bombers improved the strategic bombing capability of the 

British, who began bombing German cities. When the united states 

air units began arriving in Europe, they teamed up with the 

British for unparalleled bombing raids on the cities in Nazi 

Germany. The most noteworthy accomplishment of the British air 

establishmentduri_n-9-_.-the~econd World War is probably the 

continual introduction of new types of aircraft, which generally 

improved as time went on. This continual modernization of the 

R.A.F. was more drastic and effective than any other, and it kept 

the German air force on the defensive for nearly the whole war. 

The French air force had a distinguished past record from 

World War One as it prepared to enter World War Two, but it also 

had a more recent record of trying to get adequate planes out of 

an inadequate and perhaps saturated aviation industry. Despite 

desperate last-minute attempts at rebuilding the air corps, 

France was hopelessly under-prepared and outclassed by the German 
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Luftwaffe in 1940. The Italians, in similar fashion, hoped for 

too much out of their industrial establishment, and while Italy 

had a decent air force for a minor power, she was in no position 

to single-handedly take on Britain's air fleet in the 

Mediterranean. 

Before a reasonable speculation on the nagging question of 

"who was prepared?" can be asserted, a brief analysis of the 

actual rearmament plans, their economics, and their effects must 

be made in relation to each other. As stated before, differences 

in government policies and forms make this task somewhat awkward, 

but at the same time the lack of similarity makes a comparison 

easier in some ways as well. 

It is simple to compare economics in war build-up in many 

respects, because the rearmament almost always results in a huge 

debt, regardless of the precautions taken. While all nations had 

pub I ic funds in the early days of aviation, __ the_pres_ence __ of such 

subscriptions in the pre-World War Two era would have proven of 

little consequence. The German "Mefo Bill" concept was rather 

revolutionary and brilliant, consisting of what was basically an 

I.O.U. from the government given in return for borrowed money or 

industrial capacity. Through this and other ingenious plans, the 

German government was able to practice a great degree of 

controlled "deficit spending. n Unfortunately, no one ever got to 

collect on these bills, and thus the point is moot. OVerall, 

however, the German economy was prosperous just before the war 

and not terribly taxed yet by rearmament demands (though a slump 
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in the aviation industry in 1938 proved a major concern). Debate 

over by whom and to what extent the economy should be controlled 

raged in Germany, however. By war's end, the German populace 

would be suffering from a lack of food and essential items, but 

the process of rearmament was hardly harmful to them. 

In the soviet Union, rearmament did prove somewhat harmful 

to the populace. Under the Five Year Plans, Stalin placed the 

emphasis on heavy industry and military items and neglected 

consumer goods and other necessary items. Thus, while Russia was 

able to start the war with a huge air fleet (irrespective of the 

quality of the planes at this point), the population had suffered 

greatly in order to provide a degree of military preparedness. 

Public subscription remained a noticeable commodity in Russia, 

for despite their hardship the extremely nationalistic Russians 

would often dig deep in their pockets to provide a little extra 

for rearmament._~en in Soviet Russia, however, the cost of 

modern military items was much too high for subscription to stay 

an important economic event. Fortunately for the Russians, new 

types of planes were soon to arrive after the start of war from 

their bustling factories. without a doubt, the Soviet Union 

produced the most amazing industrial mobilization of any of the 

early war powers, especially considering that many of its 

factories had been moved and were just gearing up for production. 

When comparing each air force, a numerical analysis is far 

from sufficient. Unfortunately, there are also many subjective 

factors to consider, such as the quality, the maneuverability, 
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and the handling of the plane, which are all difficult to 

quantify. The German Me-109 is better than, for example, the 

Russian I-16 or LaGC-3, but is it better than the Hurricane or 

the Spitfire? Should the subjective factors be considered at 

all, for they may not be reliable; the American P-39 fighter was 

shipped to Russia under Lend-Lease because it was viewed as a 

failure, but in Russia the Aircobra was used with considerable 

effectiveness. The previous example should serve to show the 

problem with subjective or even situational evaluations of 

aircraft types. Also burdensome is the usually useful "benefit 

of hindsight." 

The British defeated the Luftwaffe in the Battle of Britain, 

but was the R.A.F. "better" than its German counterpart? 

Numerically, the two forces were somewhat close, but with 

hindsight it is rather easy to suggest that the British were in 

fact better than their German foes. The plane types used by each 

side were comparable in some ways; the Me-110 proved to be a 

failure, but the Me-109 was at least equal to the British 

fighters in many ways. German bombers were easy prey if caught 

by British pilots, but inadequate fighter cover is hardly the 

fault of the bomber squadrons, and the bombers are not designed 

to fight off enemy fighters by themselves. There were other 

factors against the Germans, such as the judgement errors 

commi tted by Luftwaffe and the lack of a long-range escort 

fighter but, irrespective of these elements, with the burden of 

hindsight prohibiting any other decision, it must be asserted 
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that the British seem to have been better prepared in the air 

than the Luftwaffe. 

On the eastern front, the Luftwaffe's complete domination of 

the soviet Union on the ground and in the sky makes the question 

of preparedness an easy one. Germany was infinitely more 

prepared than were the Russians, and only after the strains of a 

two-front war were being felt by the Germans and the complete 

mobilization of Russian industry had occurred did the Soviet 

Union regain any ground or air. 

without a doubt, Germany would have been the best prepared 

for war if several things had happened before or during the 

conflict. First, if the war had started in 1937 or 1938, the 

Luftwaffe would have dominated both the Royal Air Force and the 

VVS, for Britain still had only a small air contingent (and no 

Spitfires or Hurricanes) and the new Russian airplane types would 

__ b~V'~_been_ four or five years away, instead of one or two as in 

1939. Also, if Germany had attacked Russia in 1937 or 1938, the 

Soviet industries would not yet have started moving to the east 

and would have been in range of the otherwise sub-par German 

bombers. Second, and perhaps of greater importance to the air 

war itself was the halting of most aviation research in Germany 

while the British and Russians continued to produce new and 

improved types. The prohibition against aeronautical research 

prevented the development of a second generation of German planes 

from arriving. In Russia, for example, a second generation of 

planes such as the Mig-3 and a third generation which included 
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the favorable Yak-9 emerged, and Britain also saw two new 

generations of airplanes. After war started, the Luftwaffe took 

delivery of only one major type, the FW-190 fighter, which was an 

early second generation model. While perhaps German industry 

was taxed by the mid-war years, production could (and should) 

have been switched from an obsolete type such as the JU-87 and 

gone to a plane such as the Me-262, which would have been ready 

and in combat in great numbers had Hitler not interfered with its 

development. The emergence of other jets, including long-range 

jet bombers, would have been practically guaranteed if the Fuhrer 

had not ordered a halt to aeronautical research soon after war 

broke out. Either way, the Germans' fate was sealed because 

their planes were destined to become outdated. Their aircraft 

were the best types available in 1937-1940, but after that those 

same planes, most of which remained in service with improvements, 

were outmatche~ ~Y __ Jlewer~~~ledmodels. 

While it seems that the focus of the conclusion has been on 

the Second World War itself rather than the period of rearmament, 

it is impossible to evaluate any aspect of rearmament without 

seeing and understanding what effect these aspects had on an air 

force when it was in "action." Thus, considering all of the 

factors, but especially each air force' s first performance 

against one of the others (the Luftwaffe easily beat the French 

air fleet, but that combat doesn't give any insight into whether 

the Germans were better off than the British or not) and the 

continuing development of new aircraft types as war waged, it is 
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virtually impossible to reach any other conclusion than one which 

asserts that the British, while not "ready" for war, were 

"readier" than any of the other air corps. The Royal Air Force's 

rearmament programs were different from those in other nations in 

that many of them did not simply supersede the one that came 

before it, which kept industry working consistently and also 

helped stifle complaints from the air industry that plans were 

constantly being changed. None of the air forces were truly 

"ready" according to their plans, but when readiness in relation 

to the other powers is the only important factor, the plans 

become almost, unfortunately, meaningless except that without 

them no one would have had any planes at all ready for combat 

during the Second World War. 
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the Luftwaffe operational figure. Higham and Kipp 106 provides 

both the German and soviet numbers. 

170. Wagner 215 says 35,000, Kozhevnikov 127 says 34,800, 

while Hardesty 252 asserts 34,884. 

171. Kozhevnikov 127 supports these figures, which seem to 

be pretty standard. 

172. Hardesty 189, among others. 

173. While a note is almost unnecceassry here, Wagner, 

Higham and Kipp, and Kozhevnikov provided the information, 

available in any World War Two source. 

174. Higham and Kipp 108 tells of th 11-10, Lee soviet 159 

of the Yak-9, and Lee Soviet 176 notes the TU-4 copy of the B-29. 

Wagner 392-393 and 396 provides the best data for the Yak-9. 

175. According to Jean Alexander's Russian Aircraft. 

176. Figures support~cl by _HaX'de~ty~9_and 204, and Higham 

and Kipp 115. 
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to all of Germany's current models. 

178. Kozhevnikov 182. 

179. Hardesty 210. 

180. Kozhevnikov 189. 
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Notes for Chapter Two 

1. John H. Morrow, German Air Power in World War I 

(Lincoln, NE.: University of Nebraska Press, 1982) 4. Morrow has 

written as extensively as anyone on early German aviation. 

2. John H. Morrow, Building German Air Power, 1909-1914 

(Knoxville, TN.: University of Tennessee Press, 1976) 15. 

3. Morrow Building German 19-21. 

4. "School of Flying Founded," New York Times 18 Mar 1909, 

1:6. 

5. Morrow German Air Power 5. 

6. Morrow Building German 21-23. Alex Imrie's works, other 

important sources for this early time period of German aviation, 

do not make mention of this failed craft, called a "three-winged 

~~ ___ ~()~ination" by Morrow. 

7. Morrow German Air Power 5 tells of several contracts 

awarded, and says that development and design were left to 

industry. Alex Imrie's Pictorial History of the German Army Air 

Service. 1914-1918 (London: Ian Allen, 1971) is a good source, 

and page 14 points out the lack of "official" encouragement by 

the perhaps overcautious German army. 

8. Morrow German Air Power 6 suggests that the military 

influence over the aviation industry directly prevented any 

monopolization. 

9. Morrow's German Air Power 7 is the only source that 
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specifically mentions the effects of the recession on the 

industry. Morrow Building German mentions the early factories by 

date, though other sources do not address exactly when these 

first factories came into being. 

10. "New Airship Built of Iron," New York Times 4 Mar 1910, 

3:3. Military manuevers conducted in September 1910 contained 

both airships and airplanes, related in "Airship is Feature of 

Army Practice," New York Times 25 Sept 1910, III 2:1+. The 

latter article also notes that "In aerial strength the Germans 

are at present at a disadvantage." 

11. Sources disagree on the August 1911 figure, but only 

slightly. Alex Imrie's Pictorial History 16 says that eight 

planes had been obtained by soon after April 1, 1911, although 

according to Morrow in Building German 29, the War Ministry had 

purchased seven planes. Building German 43 provides the end of 

the year figure~ 

12. "Germany Calls For Airmen," New York Times 11 Mar 1911, 

5:2. 

13. Imrie Pictorial History 16 and Morrow Building German 

40 tell of the early training at factories. 

14. Morrow Building German 41. 

15. Morrow Building German 44 and 47. 

16. Imrie Pictorial History 17 and Morrow Building German 

51. Morrow Building German 51 also deals with the Inspectorate's 

refusal to allow the separate agency. The Inspectorate dealt 

with aviation gng transportation. 
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17. "Pensions for Army Airmen," New York Times 22 May 1912, 

18. The increase in planes appears in Morrow German Air 

Power 7, while both of Morrow's books give consistent figures for 

budgetary increases. Morrow Building German 52 has somewhat more 

detailed budget considerations. In "German Air Fleets to cost 

$37,500,000 ," New York Times 30 Mar 1913, III 3:7, a figure of 

$2,250,000 is gievn for the airplane budget. 

19. Morrow Building German 57, 58. Page 59 provides the 

specific breakdown of how the money was to be spent. 

20. Morrow Building German 48, 57. 

21. Morrow Building German 52, 53. Morrow is very unclear 

on this subject. Though he says that contracts were not keeping 

up wi th industry growth, Morrow says growth continued. The 

government, the author says, encouraged diversification, but 

JoJorrow does not indicate the success or failure of the attempts,----

nor does he speculate on the cause of the continued success of 

the aviation companies as a whole. 

22. Morrow Building German 70, 60, 71, 84. The fund was 

primarily used to purchase 62 planes, for military aeronautical 

research, and also for training. 

23. Morrow Building German 72, 81. Morrow says there was 

little cooperation. 

24. Morrow Building German 81. Dale Walker's "Great 

Warbirds 1914-1918 Part III: Germany," Aviation Quarterly 6(3) 

1980: 260 points out that these two types made up most of the 
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German air strength in August 1914. 

25. Morrow German Air Power 7. 

26. Morrow German Air Power 8. 

27. "Fliers a Big Factor in six-Power War," New York Times 

31 July 1914 4:3 says that the German air fleet was inferior to 

the French. Morrow German Air Power 11 confirms this, adding 

that the British were in turn inferior to the Germans. 

28. Imrie Pictorial History 21 points out that there were 

indeed some features that were superior to Germany's rivals', but 

does not specify what these fabulous features were. 

29. Morrow German Air Power 12. 

30. Figures vary slightly. Walker "Great Warbirds: 

Germany" 260 says that the "theoretical" strength was 294, of 

which 218 were useable. Morrow Building German gives a range of 

295-320 functional aircraft, but in Morrow German Air Power 12, 

he says that 250 of_450_planea_were held as front'line by the 

Germans. Imrie pictorial History provides divisional, etc., make 

up, but not straight figures. 

31. Morrow. German Air Power 12 and Morrow Building German 

87. 

32. Walker "Great Warbirds: Germany" 260, 262. 

33. Morrow German Air Power 16, 17. 

34. Imrie Pictorial History 26, 27. Imrie calls the 

"stofl" an important step. Morrow German Air Power 37 mentions 

the new staff officers and says they served as liason and also to 

help coordinate industrial plans. 



35. Imrie Pictorial History 29, and 30. 

suggest similar. 

36. Morrow German air Power 37. 
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Other sources 

37. John Morrow, "Industrial Mobilization in World War I: 

The Pruss ian Army and the Aircraft Industry," Journal of Economic 

History 37 (1977): 37 and 38. 

38. Morrow "Industrial" 40. 

39. G.W. Haddow and Peter M. Grosz, The German Giants: The 

story of the R-Planes, 1914-1919 (London: Putnam, 1969) 9. 

40. "Build Big Biplane on Russian Model," New York Times 7 

Sept 1915 2:4. 

41. Haddow and Grosz 9, 10. The early experience of the R

planes provided valuable information about the construction of 

later aircraft. 

42. Walker "Great Warbirds: Germany" 262. Walker's article 

provides technical information for all maior .t}FP...e.s_.of_.G.erman 

aircraft to appear in the war. The information is generally 

consistent with that in other sources; Imrie's works provide more 

technical information than do Morrow's. 

43. Imrie Pictorial History 28. Morrow German Air Power 40 

and 41 says similar. 

44. "Best Aircraft Now said to be German," New York Times 

20 Jan 1916 1:2, "New German Planes of Great Speed," 21 Jan 1916 

3:4, and "New German Plane Charges Headlong," New York Times 22 

Jan 1916 1:6+. All of these articles illustrate the attention 

that Fokker's E-3 garnered overseas. 
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45. Morrow German Air Power 60 and 62. 

46. "Huge German Airships Not Used in Battle," New York 

Times 4 Aug 1916 3:2 announces the existence of a huge twin

engined craft. The Gotha bomber became operational in the fall, 

so presumably the G-4 is the plane noted by the French. 

47. Morrow German Air Power 57-59. 

48. Morrow "Industrial" 43 cites the growth in companies 

and deliveries. Morrow German Air Power 71 says that the air 

battles of 1916 were the start of true aerial warfare, while pp. 

72, 73 deal with the Hindenburg Program. As can perhaps be 

gathered, Morrow is more concerned with the industrial aspects of 

aviation than are other sources such as Imrie's works. 

49. Alex Imrie, German Fighter Units. 1914-May 1917 21 and 

39, Imrie Pictorial History 38, 

Germany" 262 all mention this 

and Walker "Great Warbirds: 

change. Imrie especially 

emp~siz~s . i t_. ~ _____ . 

50. Imrie German Fighter. 1914-May 1917 40. 

51. Imrie German Fighter. 1914-May 1917 39-41. 

reorganization of air units consisted of the follwoing areas: 

The 

A 

new position to help coordinate the use of German air services, 

a new long-range recon division, a ground support and artillery 

observation division, a group for escorting the previous group 

and for performing short-range recon, the aerial fighting 

"Jagdstaffl," and the long-range bombing arm. 

52. Imrie Pictorial Historv 32-35 does a decent job of 

showing the German air units' use in earlier battles. Cyril 
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Falls' The Great War (N.Y.: Capricorn, 1959) does a fair job of 

providing background on the battles, but focuses mainly on the 

British. 

53. Morrow German Air Power 90. 

54. Haddow and Grosz 28. C.M. White's The Gotha Summer is 

a lively, very detailed yet readable, account of the German air 

raids on England between May and August 1917. 

55. Imrie German Fighter units. June 1917-1918 (London: 

Osprey, 1978) 3 says the units were up to strength, but neglects 

the actual number. Morrow German Air Power 92 says that 

industry's goal had been 2,322 planes, and that source credits 

the air corps with 2,271. 

56. Information on the Albatros and Pfalz models was from 

Morrow German Air Power 90, 91, and 111. The Fokker triplane is 

noted in all the major sources, but Morrow German Air Power 112-

~13 gives a clear and straightforward explanation of the 

advantages and disadvantages of the Dr-1. 

57. Walker "Great Warbirds: Germany" 270 and Morrow German 

Air Power 106. 

58. Morrow "Industrial" 45, 49. 

59. Morrow German Air Power 190. 

60. Imrie German Fighter units. June 1917-1918 4 and 7, 

though Morrow's German Air Power also mentions Richthofen' s 

group. 

61. Morrow German Air Power 113, 121, and Walker "Great 

Warbirds: Germany" 267. Walker mentions the inclusion of the 
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Fokker D-7 in the Versailles treaty by name. 

62. Morrow German Air Power 121-125, 138, and 139. 

63. Morrow German Air Power 140. Imrie Pictorial History 

says 2,709 aircraft at war's end. 

64. Richard Suchenwirth, The Development of the German Air 

Force. 1919-1939 (N.Y.: Arno Press, 1970) 2. 

65. Williamson Murray, Luftwaffe (Baltimore: Nautical and 

Aviation Publishing Company of America, 1985) 2. Generally, the 

state of German economy is outside the scope of this work, save 

its effects on the aviation industry. 

66. Suchenwirth Development 3. 

67. Most sources at least mention Versailles. The best 

information concerning the treaty's aviation clauses comes from 

Herbert Malloy Mason jr. in his The Rise of the Luftwaffe (N.Y.: 

Dial Press, 1973) 38-39, which gives the provisions plus the date 

for industry rebuilding._Wern~_aa~ach'-sLife and Death of the 

Luftwaffe (N.Y.: Coward-McCann, 1960) is an important primary 

source, and page 17 tells of Versailles and also the number of 

planes Germany could keep. Many sources, hQwever, deal strictly 

with either the World War One period or the later rearmament 

period after 1920 or so. Asher Lee, a noted aviation historian, 

provides some information on demobilization in his German Air 

Force (N.Y.: Harper and Brothers, 1946). 

68. Barton Whaley, Covert German Rearmament. 1919-1939: 

Deception and Mi spercept ion (Frederick, Md.: University 

PUblications of America, 1984) 1. Whaley's attempt is of 
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considerable value, for not only does he cover the major aspects 

of rearmament, it is a relatively new work. 

69. Whaley 2. Whaley's four phases of rearmament will be 

used in this work. The other three, which will be introduced as 

appropriate, are as follows: 

- 1920-1926; marked by arms evasion under direct eyes 

of Inter-Allied Control Commission inspectors; 

- 1927-1935; covert rearmament; 

- 1935-1939; overt rearmament. 

70. Whaley 2 and 8. Whaley's work goes into detail on the 

Commission, while aviation sources generally make little mention 

of it. The British Air Ministry's The Rise and Fall of the 

German Air Force. 1933-1945 (N.Y.: st. Martin's Press, 1983) 

mentions it and Mason's The Rise also acknowledges its existence. 

J.H. Morgan's Assize of Arms: The Disarmament of Germany and her 

Rearmament (1919-19391_{X.Y.L_Oxford __ University Press, 1946) 

deals extensively with the Commission and is regarded as an 

important work, but almost completely neglects any discussion of 

aviation. Baumbach devotes a line to the Commission. 

71. Whaley 12-14. 

72. Whaley 9-10. 

73. Suchenwirth Deyelopment 5-7. Mason 86-94 or so 

discusses von Seeckt's role as well, focusing more on the regular 

army units. Air Ministry 1 suggests the Reichswehr Defense 

Ministry as a nucleus for later development. 

74. Gerd Hardach, "Banking and Industry in Germany in the 
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Interwar Period 1919-1939," Journal of European Economic History 

39 (1984) : 209 discusses the particulars of post-war 

reconstruction of industry and inflation, while Whaley 24-25 

cites the remaining companies. 

75. "Progress in civil Flying," New York Times 28 July 

1921, 2:6. 

76. Baumbach 18, Suchenwirth Development 12 and 13, and 

Peter Townsend, Duel of Eagles (N.Y.: Simon and Schuster, 1970) 

54-55, though most sources mention the arrangement. Townsend's 

work is a popular work focusing a little more on the R.A.F. than 

anything else. 

77. Mason 144 and Suchenwirth Development 13-14. 

78. Suchenwirth Development 13, Hanfried Schliephake ~ 

Birth of the Luftwaffe (Chicago: Henry Regney, 1971) 14, and 

Baumbach 18. 

___ ~_~~ _______ 79. Schliephake 13. 

80. "Says Germany Builds a Secret Air Fleet," New York 

Times 12 Aug 1923, VII 6:6. 

81. Suchenwirth Deyelopment 12. 

82. Mason 118-119, 144-145. 

83. Suchenwirth Development 11 and Mason 135-136. 

84. "Denies Making Air Fleet," New York Times 7 Feb 1925, 

3:6. 

85. "Find Germans Are Making Forbidden Planes, Operating 

Shops in Sweden and Switzerland," New York Times 19 Jan 1926, 

5:3. 
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86. Suchenwirth Development 15 and Whaley 25. Baumbach 18 

tells of Germany's concessions that had to be made in exchange 

for the new agreement, such as no more government aid for sport 

flying groups. 

87. Lee German 1-2. Other sources note some of these 

planes' civilian origins, especially the Ju-52, which would 

become the Luftwaffe's main transport. 

88. Whaley 26, Lee 11, and Edward Homze, Arming The 

Luftwaffe (Lincoln, NE.: University of Nebraska Press, 1976) 129 

and 130 all tell of the Bf-108. Though the other planes do not 

fit directly into the commentary at this point, it is important 

to show the long-term effects of the new provisions. 

89. Whaley 33 and 41. strangely no other main source even 

mentions the withdrawal of the commission, and equally few devote 

more than a mention to its existence. 

90. B\lcthenwirJ;.h Development 20. The whole situation at the 

time, roughly 1926-1929, is a confusing mess. 

91. Suchenwirth Development 26, 27. 

92. From Homze Arming 20, who gets his numbers from 

Suchenwirth's Deye10pment; the figures are found on page 28. 

93. Mason 161 lists these types, as does Suchenwirth 

Development 31. Suchenwirth does not, like some other sources, 

downplay the importance of the cooperation. The Do-ll's testing 

at Lipetsk is pointed out by Suchenwirth. Homze also mentions 

these craft, having used Suchenwirth as his source for this 

point. 
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94. Homze Arming 24-31 gives a good basic account of the 

late 1920's in the aviation industry. 

95. Suchenwirth Development 23. 

96. "Germany Expects Aviation Expansion," New York Times 2 

Jan 1930 and Hardach 215. Hardach deals largely with the banking 

crisis of 1931 in his article. 

97. Homze Arming 35. 

98. Suchenwirth Development 32-34. Mason 164 also notes 

the closing in late 1932, as does Walter Schwabedissen's The 

Russian Air Force in The Eyes of German Commanders 4-5. 

99. Suchenwirth Development 35-36 and Homze Arming 33. 

100. Schliephake 21 and 28. Other sources usually note the 

planes, as discussed earlier, in a "1928-1933" framework. 

101. "Germany's Aviation Outlay Seen Larger Than France's," 

New York Times 26 Feb 1933: 8:2. 

102. Townsend 95-97, Lee German 4, Homze Arming 49, Air 

Ministry 4-6 all tell of appointments in the new ministry. 

103. "Reich Forms Body for Air Defence," New York Times 30 

Apr 1933: 29:3. 

104. Air Ministry 7. The emergence of these craft is noted 

elsewhere as well. 

105. Mason 179 and Townsend 101. 

106. Suchenwirth DevelQpment 120-121. 

107. Information about Germany's long-lasting effects from 

the slump can be found in Burton Klein's Germany's Economic 

Preparations for War (Cambridge, Mass.: Harvard University Press, 
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1968) 4-5. 

108. Klein 19, 21. 

109. Homze Arming 80 calls the plan the "Rhineland 

Program," and breaks the numbers down as follows: 

Bombers 
Fighters + recon planes 
Sub-Total 
Naval Aircraft 
Total Combat Planes 

Trainers, all others 
GRAND TOTAL 

Air Ministry 8 differs slightly: 

Total Combat Planes 
All Others 
TOTAL 

792 
2ll 

1718 
III 

1867 

2154 
4021 

1863 
2158 
4021 

Mason 180 says over 1067 combat planes and greater than 2050 

other types. Suchenwirth Development also refers to the 

Rhineland Program, saying 4029 planes were slated for 

construction, adding that about 1073 of these were bombers or 

fighters. 

110. "Reich to Be Armed in Air with Mighty Fleet by 1936," 

New York Times 11 May 1934: 1:4+. 

111. Wilhelm Deist, The wehrmacht and German Rearmament 

(Toronto: University of Toronto Press, 1981) 59. A relatively 

new work. 

112. Homze Arming 83 and Suchenwirth Deyelopment 129. Air 

engine production was often a "thorn-in-the-sideH when nations 

were trying to develop an aviation industry. 

113. Homze Arming 93. Klein hints at such growth, but as 

his book is geared towards the German economy as a whole, he does 
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114. Trial of the Major War Criminals before the 

International Military Tribunal: Official Text in the English 

Language. (Nuremburg, Germany: Secretariat of the Tribunal, 

1947) Vols. II, 339 and IV, 539. The trial records are 

invaluable as primary material since many of the Luftwaffe 

records were lost. Goring's files, in particular, are gone. 

Quotes taken from testimony. 

115. Most sources tell of Hitler's decree, and Townsend 111 

and Schliephake 34 are just two of these. 

116. Trial of the Major War Criminals, Vol. IX 45-46. 

117. Trial of the Major War Criminals, Vol. II 339 relates 

Goring's assurance that the air force was to be for peace, while 

Vol. IX 49 explains Milch's opinions on Goring. 

118. "Robinson Reurns Derisive of Russia," New York Times 

15 sept 1935: 24:3. 

119. Williamson Murray, "The Luftwaffe Before the Second 

World War: A Mission, A Strategy?" Journal of strategic Studies 

4 (1981): 264. 

120. Hermann Goring, The Political Testament of Hermann 

Goring: A Selection of important Speeches and Articles. (N.Y.: 

AMS Press, 1972) 151. From a speech of 12 October, 1935. 

121. Schliephake 35. 

122. From R.J. OVery, "German Air strength 1933 to 1939: A 

Note," The Historical Journal 27 (1984): 468. Overy says he got 

some of his figures from Schliephake. 
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123. Overy "German Air strength" 468. 

124. Mason 190. The break down is as follows: 

372 00-11 and 00-23 bombers 
450 Ju-52 bomber/transports 

51 He-50 dive bomber trainers 
251 Ar-64, Ar-65, He-51 fighters 
320 He-45 long range recon. planes 
270 He-46 short range recon. planes 
119 various naval planes 

125. "Huge Gain is Seen in Reich Aviation," New York Times 

21 Oct 1936: 5:1+ deals with the factories, while Wesley Wark's 

"British Intelligence on the German Air Force and Aircraft 

Industry," The Historical Journal 25 (1982): 630 tells of the 

arguing in Britain. 

126. Whaley 51-52. 

127. Whaley 50 and Suchenwirth Development 159-160 both 

talk of Mefo Bills, and Klein 76-82 attempts to dispel some of 

the myths about economic rearmament. 

128. From Amos Simpson's_art_icle~_atruggle for Control 

of the German Economy, n Journal of Modern History 31 (1959). 

Simpson's article does a respectable job of conveying the 

difficulties of an otherwise complex confrontation. 

129. Homze Arming 104-105. 

130. Schliephake 28, and most information would support 

this if planes of other countries were compared to German 

designs. 

131. Mason 201-204, Schliephake 36-37, and Matthew Cooper 

The German Air Force 1933-1945 An Anatomy of Failure (London: 

Jane's, 1981) 49. All of these sources address the issues 
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relating to the Stuka. 

132. Suchenwirth Development 152-153 mentions the 

disadvantages while Cooper German 52-53 cites the lack of range. 

133. Cooper German 52-54. Suchenwirth Development 153 says 

that the Bf/Me-110 was obsolete as soon as it was produced. The 

real trouble began in 1938-1939 when the successor, the Me-210, 

was a total failure. 

134. Leonard Mosley, The Reich Marshal: A biography of 

Hermann Goring (Garden City, N.Y.: Doubleday, 1974) 360, Lee 

German 7, and Richard Suchenwirth Command and Leadership in the 

German Air Force (N.Y.: Arno Press, 1969) 132. Command is an 

incomparable source for details of the Luftwaffe officers' 

personalities, strengths, and weaknesses. 

135. Lee German 7 and Suchenwirth Command 135. Mosley 

Goring 361 suggests Goring's greatest fault was his failure to 

object to unethical Nazi actiyities _________ . _____ _ 

136. Suchenwirth COmmand 14-15. 

137. Suchenwirth Command 19-33. Provides an excellent 

monograph on Milch, a good worker hampered by a few faults. 

138. Suchenwirth COmmand 53, 91, 109, 111. 

139. Suchenwirth Command 284-292 and Homze Arming 236-237. 

140. Trial of the Major War Criminals, Vol. IX 174-175. 

From Kesselring's testimony. 

141. Homze Arming 149, 151-153, 155 and R.J. overy's liThe 

German pre-war aircraft production plans: November 1936-April 

1939." English Historical Review 15 (1975): 781-787. 
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142. Deist 89. 

143. Klein 32-33, 41-45, and Overy "The German Pre-war" 

791. The shortages of raw materials in Germany before and during 

the war is a well-known fact. 

144. Trial of the Major War Criminals Vol. IX 61. 

145. Richard Suchenwirth Historical Turning Points in The 

German Air Force War Effort (N.Y.: Arno Press, 1968) 415, 

Schliephake 38-39, Baumbach 21-22, and Edward Homze' s "The 

Luftwaffe's Failure to Develop a Heavy Bomber Before World War 

II," Aerospace Historian 24 (1977): 21, each of which relates 

Wever's dedication to the development of a strategic air arm. 

146. The problems of the four engined bomber are widely 

covered. Homze "Luftwaffe's Failure" 22 and 25, Suchenwirth 

Historical 41 and Deyelopment 153-154, and Cooper German 69 

address the issue admirably. 

147. Mondey's Concise Guide to Axis Aircraft of World War 

II 118 expresses the opinion that the Ju-88 was the most 

versatile German craft of the war. In Cooper German 69, a letter 

written to Jeschonnek by a commander of an air corps notes the 

lack of range, and R.J. overy's "From 'Uralbomber' to 

'Aroerikabomber': The Luftwaffe and strategic Bombing." Journal 

of strategic studies 1 (1978): 167 cites the lack of adequate 

carrying capacity; the British Lancaster, a common Allied medium 

bomber, could carry 14 I 000 lbs. of bombs up to 1,600 miles, while 

the Ju-88 could only fly up to 620 miles with 3,960 Ibs. of 

bombs. 
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148. Cooper German 46, Homze "Luftwaffe's failure" 25, and 

Mondey 83-90. 

149. Mondey 95-96, Mason 259, and Suchenwirth Historical 

42-43 all relate the He-177's unfortunate life. 

150. Trial of the Major War Criminals Vol. IX 281. 

151. Trial of the Major War Criminals Vol. IX 174-175. 

152. Overy" 'Ura1bomber "' 171-173 notes lack of powerful 

engines. Homze "Luftwaffe's Failure" 21 and 22 notes lack of a 

bomb sight, as does Suchenwirth Historical 28-29. The raw 

material shortage's effect on heavy bombers is well-cited: Goring 

in Trial of Major War Criminals 281, Suchenwirth Historical 29, 

and Homze "Luftwaffe's Failure" 25 point out the shortage's 

effect, but most suggest the problem should have been dealt with 
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153. Information on the Hs-123 is found in Homze Arming 

150, Mondey 99-101. The Hs-123 also had dive bombing ______ _ 

capabilities. The Hs-129 is addressed in Mondey 101-103 and 

Cooper German 82, while Mondey 14 deals with the Ar-96 •. 

154. Whaley 61 and Gabriel Jackson's The Spanish Republic 

and the Civil War 1931-1939 (Princeton, N.J.: Princeton 

University Press, 1965) 334. Hugh Thomas' definitive The Spanish 

Civil War (N.Y.: Harper and ROw, 1977) 469-470 notes the founding 

of the Condor Legion. Though the treatment here hardly does the 

conflict justice, it is dealt with elsewhere as well, and the 

main results for purposes herein are the experience gained by the 

Germans and the success of ground support activities. 
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155. Mason 228-237 does a decent job on air involvement in 

Spain, also seen in Lee German 14-16, Sch1iephake 42-44, and Air 

Ministry 13-17. Hugh Thomas' work is perhaps the best general 

account of the Spanish Civil War and devotes the most coverage of 

any non-aviation source examined on the Condor legion. 
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157. Air Ministry 17. 
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presence of Hs-123s, no one else acknowledges the presence of Ju-
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159. Homze Arming 189-190. 
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from 1937-September 1938 a period of blindness. OVery "German 

Pre-War" 787 for the rest. 

162. otto D. Tolischus. "Germany Admits only 3,000 

Planes," New York Times 27 Oct 1938: 20:1+. 

163 • Robert Hessen. Editor. Berl in Alert: The Memoirs and 

Reports of Truman smith. (Stanford, CA.: Hoover Institution 
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Ministry work as a source). 
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169. Lee German 16. For more detail on the Munich 

agreement and its effects, Francis L. Loewenheim, editor, Peace 
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(Boston: Houghton Mifflin, 1965), Joachim Remak The Origins of 

The Second World War (Englewood Cliffs, N.J.: Prentice Hall, 
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184. Practically unanimous, though Lee German 17 says the 

Luftwaffe was ready, but not for the war that emerged. Cooper 

German 92 says "For the German Air Force, war had come too soon." 
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Actual strength 1,065 
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Others 140. 

188. Alfred Price, Battle of Britain: The Hardesy Day 18 

August 1940 (N.Y.: Charles Scribners' sons, 1980) 16. The quote 
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189. Suchenwirth Historical 69-71, Air Ministry 87, and 
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Roger Parkinson's SUmmer 1940 The Battle of Britain (N.Y.: David 
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Collier Eagle Day The Battle of Britain (N.Y.: E.P. outton, 1966) 
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191. Suchenwirth Historical 66. 
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Berenbrock 202, while Baumbach 99-103 notes the lack of overall 
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193. R.J. Overy "Mobilization" 629. 
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notes problems of Luftwaffe before Russia. For a newer 
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197. Cooper German 219, 259-260. 

198. Cooper German 262. Baumbach 211 provides the 
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Bombers 
Fighters 
Battle 
Aircraft 

Recon. 
Transports 
Naval 
Jets 
Other 

TOTAL 

2,852 
2,746 

603 
971 
388 
268 

2,418 

10,247 

4,337 
5,515 

1,249 
1,067 

573 
238 

2,431 

15,409 

4,649 
10,898 

3,266 
1,117 
1,028 

259 

3,590 

24,807 
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2,287 
25,285 

5,496 
1,686 

443 
141 

1,041 
4,214 

40,593 
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war! 
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33. The Somaliland incident is related in the article "Mad 

Mullah Overthrown,· New York Times 25 Jan 1921: 32:2 and Taylor 

and Moyes Vol I 29. 
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1. Andre Van Haute, Pictorial History of the French Air 

Force: Volume I 1909-1940 (London: Ian Allen, 1974) 8-11. Van 

Haute's work, while basic, is a good source of information on 

surprisingly specific subjects. 

2. "Aerial Fleet For France," New York Times 17 Feb 1910, 

6:4 and William Green and John Fricker, "The French Air Force," 

The Air Forces of the World (London: MacDonald, 1958) 95. 

3. Green and Fricker "French" 95 and Dale L. Walker's "The 

Great Warbirds: 1914-1918. Part I: France," Aviation Quarterly 

6 (1980): 13. Green and Fricker also supply the figures of 

November 1. 

4. "Progress of Aviation," New York Times 25 June 1911, IV 

2:1 provides the probably exaggerated figure. _____ . _________ _ 

5. Green and Fricker "French" 95 and "Value of Aeroplane 

For War Purposes," New York Times 1 Oct 1911, IV 7:4. According 

to the article, several hundred thousand Pounds had already been 

alloted for aviation. 

6. "Prepares for War in Air," New York Times 28 Jan 1912, 

III 1:1 gives $4 million figure, though "Supremacy in Air Arm aim 

of all France," New York Times 16 Feb 1912, 4:3 tells of the 

subsequent increase in the aviation allotment. "Big Lottery to 

Aid France to Rule Air," New York Times 17 Mar 1912, III 3:7 

insinuates that the lottery was already a reality despite the 
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fact that it was only a suggestion made by an aviation figure. 

7. "Chain of Aviation Depots," New York Times 23 Mar 1913, 

IV 1:1. The same article also says that half as much again was 

promised by various other organizations. Most of the 

subscription was reserved for use by local aeronautical groups. 

8. Green and Fricker "French" 95 gives number of 

escadrilles, though "France wants more Airships," New York Times 

6 Apr 1913, III 3:2 says that the French had 600 planes. 

9. Walker "Part I" 13 says that France had 21 escadrilles 

of two seaters, along with 4 single seat escadrilles of 3 planes 

each, for a total of 138 planes. Green and Fricker "French" 96 

includes overseas planes in their total; 136 airplanes is the 

adjusted figure for France proper. Foreign estimates, which 

would become notorious for incorrect guesses, suggested France 

had 1,200 planes, as detailed in "Battles in The Air to be War 

F~at.\l~~~--,_~· New York Times 5 Aug 1914, 7: 6. 

10. Basil Collier, A History of Air Power (N. Y.: MacMillan, 

1974) 50. 

11. Alan Clark, Aces High (N.Y.: G.P. Putnam's Sons, 1973) 

25, Van Haute 30, and Green and Fricker "French" 96, amongst 

others, tell of the first aerial victory, while Clark and van 

Haute specifically discuss the reconnaissance aspects. 

12. Clark 24, though this is an oft-stated dilemma for the 

French in WI. 

13. Walker "Part I" 12 and Clark 39 and 55. 

14. Walker "Part I" 13. Information on the G-4 is sparse, 
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though its claim to fame seems to be that it was one of the first 

planes flown by members of what would become the Lafayette 

Escadrille. 

15. "New Air Fleet for France," New York Times 28 Oct 1915, 

3:3. Green and Fricker "French" 96 provide the bomber 

statistics. 

16. Not an exclusive idea of Collier History 53-54, but 

taken from there. Robert J. Young's "The strategic Dream: French 

Air Doctrine in the Inter-War Period, 1919-1939," Journal of 

Contemporary History 9 (1974): 57 points out France's efforts 

towards tactical support, which was becoming quite common in most 

air forces at the time. 

17. Van Haute 40-46 provides a decent overall account of 

1916, Green and Fricker "French" 97 mentions the heavy losses at 

the two battles, while Clark mentions both battles in 

considerable detail despite being a somewhat popular work. 

18. Edwin C. Parsons, Flight Into Hell; The story of The 

Lafayette Escadrille (London; John Long, 1938) 16-19. The author 

was a member of the Lafayette Escadrille. 

19. "Laud American Airmen, H New York Times 19 Jan 1916, 3; 8 

gives an excerpt of a statement by the French Aviation state 

Secretary applauding u.s. pilots and announcing the formation of 

a separate squadron. 

20. Van Haute 48 and 51 tell of the name change, while 

Philip Flammer's two works The Vivid Air; The Lafayette 

Escadrille (Athens, Ga: University of Georgia Press, 1981) ix and 
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"The Myth of the Lafayette Escadrille," Aerospace Historian 22 

(1975): 23 detail the difficulties with the press. The article 

seems to have been groundwork for the book, but most of the 

information in the former appears in the latter. 

21. Flammer vivid 184. 

22. Victory figures are those of Parsons 255, while most 

sources that mention the squadron also note the transfer. There 

are several memoirs written by Lafayette members, of which 

Parsons' is the most noteworthy. Others, such as Charles J. 

Biddle's The Way of the Eagle (N.Y.: Charles Scribner's sons, 

1919) and One Man's War: The story of the Lafayette Escadrille 

(N. Y.: Henry Holt, 1929) by Bert Hall and John Niles provide 

little information and are only of passing interest. An article, 

"The Apprenticeship: How the Allies Trained the American Air 

Service, " American Aviation Historical Society Journal 28 (1983): 

~2-31 by Geoffrey Rossano, is deqent. ___ . __ . _____ _ 

23. Information on the Spad VII's troubles is from Van 

Haute 46, though found in other sources. The Spad XIII details 

are found in Walker "Part I" 5 and Clark 90-92. 

24. Walker "Part I" 5 and Clark 184-187. The Spad XIII 

handled "like a brick," however, according to some. 

25. As suggested by Van H~ute 59 and supported by 

approximately the same figures elsewhere. 

26. Clark 169 says "over 3,000" while Van Haute says 3,222 

planes. By comparison, Clark places British strength at 1,799 

and American strength at 740. Robert Krauskopf's dissertation 
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"French Air Policy 1919-1939," diss., Georgetown University, 

1965, 1, a valuable source, says that France ended the war with 

4,398 aircraft, a high figure which probably includes some second 

line craft. 

27. Young "strategic Dream" 59 and Van Haute 71-78. 

28. The quote is from Krauskopf 22, while the description 

and aircraft are from both Krauskopf and Green and Fricker 

"French" 98. Van Haute 71-78 mentions the Syrian and Tunisian 

exercises. 

29. Barry R. Posen, The Sources of Military Doctrine: 

France. Britain. and Germany Between the World Wars (Ithaca, 

N.Y.: Cornell University Press, 1984) 105. 

30. Krauskopf 3-4 and 18, and Young "Strategic Dream" 60. 

31. Krauskopf 19-22. The dissertation explains in detail 

the theories and actions of the air force in the twenties, which 

. _u ____ (E!~_Qth~!'..._sJ)urces do. Posen's Sources provides a brief overview 

of French military planning during the period in general. Judith 

M. Hughes' excellent To the Maginot Line: The Politics of French 

Military Preparation in the 1920's (Cambridge, Mass.: Harvard 

University Press, 1971) mentions the air force only in passing, 

rather focusing on political aspects of 1920s French military 

work. Pages 81-100 and 159-178 are especially good as a 

background. 

Young's "strategic Dream" 60-61 suggests that the army's 

grudging support of mUlti-purpose craft amounted to a moderate 

build up of a French bomber force, because the Bleriot 127 was in 
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actuality a heavy bomber. 

32. A gap in British aviation history is filled nicely by 

John Ferris' article called "The Theory of a 'French Air Menace' , 

Anglo-French Relations and the british Home Defence Air Force 

Programmes of 1921-1925." Pages 65-67, 70-71, 75 provided the 

information used most for this discussion, complemented by the 

disparity figure courtesy of Krauskopf 26-27. 

33. Noted by Van Haute 67-68: 

Division 
Brigade 
Regiments 

3 Groups 
3-4 squadrons 

34. Krauskopf 5-6. 

35. Robert J. Young, In COmmand of France: French Foreign 

Policy and Military Planning. 1933-1940, (Cambridge, Mass.: 

Harvard University Press, 1978) 19. 

36. Anthony Adamthwaite, France and the Coming of the 

Second World War. 1936-1939 (London: Frank Cass, 1977) 4 and 20 

discusses France's poverty in natural resources and the Franc's 

decline, while Krauskopf 14-15 talks of the resurgence of the 

French aviation industry. 

There has been little written about French industry in the 

1920s, and much less about the French aviation industry in 

general. The period needs more extensive research, for it is 

from within that began the development of what would prove an 

inferior industry by the mid-1930s. 

37. Krauskopf 16-18. 
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38. Van Haute 80 and Krauskopf 33. 

39. Krauskopf 36. 

40. As suggested by Farris Kirkland's interesting piece, 

"Anti-military Group-Fantasies and the Destruction of the French 

Air Force 1928-1940," Journal of Psychohistory 14 (1986). 

41. Van Haute 81-85 and Young In Command 35. 

42. Kirkland 31-33 and also dealt with somewhat in the hard 

to follow "Military Origins of the Fall of France," MIlitary 

Affairs 7 (1943) by A.F. Kovacs. 

43. Krauskopf 232 and 237, "Nationalizing the Aeroplane 

Industry," Current History 45 (1937), and Van Haute 113. 

44. Young In Command 173 says 1,200 first line planes in 

June 1936. Van Haute 108 gives a total of 4,353 in January 1936, 

while Krauskopf 240 points out that only 470 planes were produced 

in 1937. Jeffrey Clarke' s "The Nationalization of War Industries 

in France, 193§=!937-= __ A Case _~~ugy," found in the Journal of 

Modern History 49 (1977) is a fairly decent attempt but mentions 

little of aviation interest. 

45. Young In COmmand 54-58 and 185, and Krauskopf 51, 189-

190. 

46. Young In Command 177 and Krauskopf 243-244. Issue of 

funding (or lack of it) is also addressed in Maria de Blasio's 

"Why French Aviation Failed: An Exclusive Interview with Michel 

Wibault," Flying 31 (1942). 

47. Van Haute 113 and Green and Fricker "French" 98. Van 

Haute says the following types were the main models: Bloch 200, 
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Dewoitine 500, Morane 315, Mureaux 117, and others. Many sources 

tell of Plan V, Van Haute 119 and Kirkland 33 among them. 

48. Adamthwaite 71-72, Krauskopf 242-243, and "France's 

Search for American Military Aircraft: Before the Munich Crisis," 

Aerospace Historian 25 (1978): 142 by John McVickar Haight. 

49. Young In Command 164 provides the following figures: 

End of 1937; 
German 
French 

1,737 
1,195 

January 1938, French figures; 
German 2,268 
French 1,350 

Adamthwaite 161 says that in 1937, France had 1,380 planes 

to Germany's 1,233 and England's 1,550, but by 1938 the figures 

had changed drastically: 

France 
German 
England 

1,454 
3,104 
1,606 

Vuilleminls remarks come from Young In COmmand 210 and 

Adamthwaite 239-240. 

50. Krauskopf 257-258, 261-262, and Kirkland 33. 

Production did in fact increase, from only 40 planes per month in 

early 1938 to 640 per month in 1940. 

51. Van Haute 120-131 gives a fairly comprehensive look at 

newer types, while Haight "Francels Search" 145 also mentions 

some of the newer types. Krauskopf 264 points out that the Loire 

45 would not be ready for production until 1939, while the Morane 

406, Bloch 150, and Potez 63 were all ordered into production 

immediately. 
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52. As much has been written about American aid to France 

as has been written on the French air force in general in 

English. John Mcvickar Haight's American Aid to France, (N.Y.: 

Atheneum, 1970) is not an exciting work, but gives some detail 

and more of the political story than the military. Haight's 

article "France's Search" is perhaps an easier undertaking. 

Green and Fricker "French" 99 also mentions the arrangement, 

while "Research Project No. 7424. Hawk Eighty-One," Journal of 

the American Aviation Historical Society Spring (1980) by Eric H. 

Hart addresses the specific arrangements and specifications.of 

the P-40. 

Marjorie Anne Rowe's "Warplanes for France: An unsordid Act 

or Pursuit of Self-Interest?" Michigan Academican 15 (1982) 

discusses moral issues behind aid to France such as profits 

sought by U. S. companies on French orders which, in effect, 

caused more French lives to be lost in_the delay~ ___ ~ __ _ 

53. Adamthwaite 248 and Young In COmmand 186-187. 

54. Adamthwaite 340. 

55. Krauskopf 391-400 provides the best overview of the 

state of French aviation just before the war, and breaks down the 

total of roughly 3,600 planes on page 393 as follows: 

-1,240 modern planes, from Plan V: 3/4 fighters. 
-1,550 obsolescent types, built under previous plans, 

making up nearly all of the bomber force. Alistair Horne's ~ 
Lose a Battle: France 1940 (Boston: Little, Brown, and Company, 
1969) points out that few of the bombers had radios. 

-850 obsolete planes, built between 1928-1934. 

56. Krauskopf's figures suggest 1,730 while David E. 

Griffin, in his "The Role of the French Air Force: The Battle of 
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France 1940," Aerospace Historian 21 (1974) 144 says 2,441. 

57. Griffin 144-145 and Robert Jackson's Air War Over 

France: May-June 1940 (London: Ian Allen, 1974) 139-149 detail 

the airplanes available to the French. The best fighters stood, 

statistically, as follows; 

Bloch 152 
Curtiss Hawk 
0-520 
Ms-406 
Potez 631 

316 mph 
311 mph 
326 mph 
301 mph 
275 mph 

By comparison, German types were as follows; 

Bombers: He-111 258 mph 
Ju-87 242 mph 
Ju-88 269 mph 

Fighters: Me-109 357 mph 
Me-110 336 mph 

Thus, it is clear that the D-520 was still 30 mph slower 
than its German counterpart, and even slower than the Me-110. 

58. Griffin 148 and Jackson Air War 139-149. stats for 

French bombers were as follows: 
-~--------+--------

Loire 45 
Amiot 351 
Breguet 693 
Amiot 143 
Bloch 210 
Farman 221 
Martin 167F (US) 
Douglas Ob-7 (US) 

267 mph 
280 mph 
225 mph 
183 mph 
210 mph 
202 mph 
304 mph 
330 mph 

The United States' bomber types were few, and none of the bombers 

used by the French had exceptional bomb loads. 

59. Only Griffin 152 gives total loss figures. Griffin 

also does a concise and favorable job of describing the direct 

reasons for the failure of French aviation during the invasion of 

France. Jackson's popular, basic Air War Oyer France, on the 
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other hand, fails in that respect. Pierre Cot, in his article 

entitled "The Defeat of the French Air Force," suggests that the 

defeat of France's ground forces spelled victory for the Germans. 

His work, while saying that planning in the thirties was faulty, 

has to it an air of "I'm not at fault for the troubles." 
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Notes for Chapter Five 

1. Dale L. Walker, "The Great Warbirds 1914-1918: Part IV: 

The Other Nations," Aviation Quarterly 6 (1980): 335. 

2. According to "$2,000,000 for Air Fleet," New York Times 

17 Jul 1910, II 15:1. 

3. "Airman drops Bombs on Turkish Troops," New York Times 

2 Nov 1911, 1:3 notes the early November "raid." Walker "Part 

IV" 335 says that aviation maneuvers occured in August but does 

not mention this attack. 

4. "Turks Attacks Repulsed," New York Times 22 Nov 1911, 

10:5. 

5. "100 Aeroplanes for Italy," New York Times 2 Sep 1912, 

4:1 notes the Aero League, donations, and also discusses 

factories, nearly _ClIJ ~~at~~near Milan. "To Give Army 

Aeroplanes," New York Times 15 Mar 1913, 3:6 addresses the other 

organization, the Italian Trans-Aerial Society. 

6. Walker "Part IV" provides 1914 figures, while "Italy's 

Air Fleet Fourth in Numbers," New York Times 24 May 1915, 3:4 

gives data on air force at beginning of Italy's involvement. 

7. John Whittam, The Politics of the Italian Army (London: 

Croom Helm, 1977) 201 says that on May 12, 1917 the Italian air 

strength was "nearly" 4,000 military aircraft. Walker "Part IV" 

provides the other information. 

8. According to Shephard B. Clough's The Economic History 
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of Modern Italy (N. Y.: Columbia University Press, 1964) 182. The 

text also points out that the runbber industry was partially 

carried by the air industry's demand for tires. 

9. Robert W. Krauskopf, "French Air Policy 1919-1939," 

diss., Georgetown University, 1965, 82. 

10. The economic troubles of interwar Italy are amply 

described in "Italy: the crisis and cooperative economy," 

Contemporary History 4 (1969) by Alberto Aquarone. Clough 202-

230 also addresses the topic. 

11. A ~ concise sketch of Doubet is given in Basil 

Collier's History of Air Power 91. Krauskopf 63-74 provides a 

better picture, and numerous other aviation sources deal to 

varying degrees with Doubet's theories. Claudio G. Segre's 

"Doubet in Italy: Prophet without Honor?" Aerospace Historian 26 

(1979) discusses the generally favorable reception Doubet's 

Bheories received in his native Italy. 
---~'-

12. Krauskopf 70-71. 

13. Collier History 91-92. 1923 was the year that 

independant status was given to the air force. The trouble with 

the competitions is related in Macgregor Knox's Mussolini 

Unleashed. 1939-1941: Politics and strategy in Fascist Italy's 

Last War (cambridge: Cambridge University press, 1982) 22. 

14. Krauskopf 129-134 discusses Franco-Italian air 

conferences, while 134-135 deals with the falling out. 

15. On the Ethiopian campaign, Mussolini as EmPire Builder: 

Europe and Africa. 1932-1936 (N.Y.: st. Martin's, 1977) by 
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Esmonde M. Robertson 54, 112, and 123 is an excellent source. 

The number of planes that were ordered between 1935-1939 came 

from Knox 22. 

16. Henry Adams Italy at War (Alexandria, VA: Time-Life, 

1982) is a basic yet informative source on Italy's war effort and 

includes a good section on the air force. The information on the 

Ethiopian campaign and its psychological effects on the Regia 

Aeronautica are located on page 72. 

17. Krauskopf 155-157. The liquid-cooled engine proved 

invaluable in the hands of German and British designers. 

18. Industrial and economic details are given by Clough 

261-262, Krauskopf 157-158, and in "Understanding Defeat: 

Reappraising Italy's role in World War II," JOUrnal of 

Contemporary History 24 (1989) 32-34 by James J. Sadkovich. 

19. Knox 23 provides information about the Cr-42, Fiat G-

5p, and the Macchi Mc-200 fighters,as does Adams 74-78. 

20. David Mondey, Concise Guide to Axis Aircraft of world 

War II 26. 

21. Knox 23 and Mondey 236-240 on the S.M.-79; Mondey 52-54 

for the Br-20, 32-33 for the Z-1007, 242-243 for the S.M.-82, and 

231-232 for the four engined P-108. Adams also gives some detail 

on these pre/early war types of craft. 

22. Figures vary greatly. Clough 263-264 notes the report, 

which may have been influenced by interservice rivalries. Adams 

12 says that half of the 3,000 planes were ready, and Knox 56 

points out of between 2,200-2,300 combat ready aircraft only 841 



Ackerson 239 

were relatively modern, of which 240 were being repaired. The 

rest, says Knox, were "either museum pieces, or deathtraps like 

the Breda Ba-88," a particularly unsuccessful, unfavorable, and 

unsafe model. 

23. Despite this and other shortages, Knox 31-32 says that 

with better governmental and better central authority, the 

supplies could have lasted much longer and been used more 

efficiently. Knox also gives the figure, on pp. 99-100. 

24. Krauskopf 382-384 makes these observations. 

25. The Mc-202, 205, and Fiat G-55 are discussed in Mondey 

60-61 and 155-159, though a popular work, Roberto Gentilli and 

Luigi Gorena's Macchi C-202 in action (Carrollton, TX: 

Squadron/Signal, 1980) addresses the craft in outstanding and 

explicit detail. 
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