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    INTRODUCTION


    


    They appear in all of the newsreels, the screaming sirens spelled terror from Poland to Moscow, the image of the Stuka is synonymous with World War II, but the legend was out of proportion to their effectiveness. There were never more than seven hundred in service at any given time, but despite its relative scarcity, the Stuka was to leave an impression on World War II out of all proportion to its numbers.


    This book forms part of the series entitled ‘Hitler’s War Machine’. The aim is to provide the reader with a varied range of materials drawn from original writings covering the strategic, operational and tactical aspects of the battles of Hitler’s war. The concept behind the series is to provide the well-read and knowledgeable reader with an interesting compilation of related primary sources and the best of what is in the public domain to build a picture of a particular aspect of that titanic struggle.


    I am pleased to report that the series has been well received and it is a pleasure to be able to bring original primary sources to the attention of an interested readership. I particularly enjoy discovering new primary sources, and I am pleased to be able to present them unadorned and unvarnished to a sophisticated audience. The primary sources such as Der Adler magazine, speak for themselves and the readership I strive to serve is the increasingly well informed community of reader/historians which needs no editorial lead and can draw its own conclusions. I am well aware that our community is constantly striving to discover new nuggets of information, and I trust that with this volume I have managed to stimulate fresh enthusiasm and that at least some of these facts and articles will be new to you and will provoke readers to research further down these lines of investigation, and perhaps cause established views to be challenged once more. I am aware at all times in compiling these materials that our relentless pursuit of more and better historical information is at the core our common passion. I trust that this selection will contribute to that search and will help all of us to better comprehend and understand the bewildering events of the last century.
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    Three Junkers Ju 87D of Sturzkampfgeschwader 77 in Russia 1943.


    In order to produce an interesting compilation giving a flavour of events at the tactical and operational level I have returned once more to the US Intelligence series of pamphlets, which contain an intriguing series of contemporary articles on weapons and tactics. I find this series of pamphlets particularly fascinating as they are written in the present tense and, as such, provide us with a sense of what was happening at the face of battle as events unfolded.


    To complete the selection I have drawn upon a small section of the post war debriefs undertaken for the US Army Historical department. This is a hugely underrated source and is often overlooked. I have included them here as they give an excellent flavour of the frustrations experienced by pilots in the air commanders at the operational level attempting to make things work against a background of constant interference from Hitler.


    The men who fought against the Stuka would recognise instantly the angular gull winged shape and come to fear them. Those who flew in them, forever held the aircraft dear to their hearts.


    First flown in 1935, the Stukas were already considered obsolete by the start of the war only four years later, but their champion, General Lieutenant Wolfram von Richthofen was confident that his warplanes would prove their worth. Originally one of the many opponents of the dive bomber concept, Richthofen had been deeply impressed by the lethal accuracy of the handful of dive bombers available to the German Condor Legion in the Spanish Civil War; as a result the Stukas were given a reprieve which was to last the entire six years of the war.


    The overriding advantage of the Stuka was the accuracy of its bombing run. Conventional bombers of the time released their bombs at high altitude, aiming devices were rudimentary and accuracy was necessarily poor.


    Dive bombers swooped down on their targets and guided their bombs towards the target allowing far greater accuracy.


    With the special dive brakes applied, the Stuka could fly so low before pulling out of its dive, it could almost place its bomb on the target, and its cranked wings allowed excellent forward vision.


    But there was one major disadvantage. The Stuka was very slow and cumbersome. It was almost defenseless against modern fighters such as the Spitfire or the Hurricane. Time and again, this great weakness would come back to haunt the German airforce.


    Even by the exacting standards normal for aerial combat, the men who flew the Stukas had to be exceptionally fit.
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    The ground crew at work on the engine of a Stuka, Russia 1944.


    Coming out of a dive, the two crewmen were subjected to a centrifugal force up to five times that exerted by gravity. Blood was drained from the retina and brain, usually leading to a temporary blindness and loss of consciousness. It was found that short, stocky pilots in their thirties and forties were best able to withstand the high G forces involved in a dive bomb attack.


    To combat the disastrous possibilities of the crew losing consciousness, the Stuka was fitted with an automatic pull-out and bomb release mechanism which prevented loss of control during this critical part of the dive bombing manoeuvre. In other respects the controls were surprisingly simple. Early versions had only two instruments, a compass and a turn and bank indicator.


    Slowed down by the fixed under-carriage, top speed was less than two hundred and fifty miles an hour. The Stuka was armed with two fixed forward machine guns and a third rear-facing gun operated by the navigator, who sat with his back to the direction of travel. The Stuka carried either a single one thousand kilo bomb under the fuselage, or one five hundred kilo bomb, plus four smaller bombs under the wings.


    The Junkers 87 was first penned in 1933 by Hermann Pohlmann. The distinctive inverted gull wings allowed the shortest undercarriage to reduce drag. Winning a dive bomber design competition in January 1935, the first prototype had taken to the air in September 1935, powered ironically by a Rolls Royce V12 Kestrel engine. The production 87 Anton of 1937 was powered by a supercharged Jumo 680 horse engine and with dive brakes to control its descent. By the outbreak of war, the 87B-1 boasted an 1100hp Jumo 21 engine and the cumbersome undercarriage fairings had been replaced by lightweight spats.


    Stuka aces, of which the most famous was Hans Ulrich Rudel, became national heroes and both men and machines were idolised.


    The Stukas were ordered in to attack the ships in Leningrad Harbour, and Hans Ulrich Rudel succeeded in scoring a direct hit on the battleship ‘Marat’ with a new armour-piercing bomb tearing off the bows of the 23,000-ton vessel. By his great courage, diving faster and lower than anyone else in the face of ferocious anti-aircraft fire, Rudel was able to add a battleship to the fantastic tally of tanks destroyed by this fearless aviator.


    The Germans had been increasingly alarmed at the quantity and quality of the new Soviet armour. Some Stukas were therefore adapted specifically for use against tanks.


    One of these was flown by Hans Rudel, who now embarked on an extraordinary campaign as a tank destroyer.


    The Tank Buster (Ju87 G) version was equipped with two 37mm flak 18 armour piercing cannons slung under the wings and proved highly successful. Its distinctive appearance soon earned it the nickname ‘Stuka mit den Langen Stangen’ or more graphically, ‘Der Panzerknacker’, the tank cracker. Rudel destroyed over five hundred enemy tanks in his machine.


    Despite their vulnerability, the Stukas were still able to operate, being continually sent in to bolster threatened sections of the front. The Luftwaffe committed every available aircraft, however obsolete, to the fray because there was nothing else. Slowly and at stupendous cost, the war in the east was lost. The airmen were paying a heavy price for the complacency and misjudgments of Herman Goering.


    Three years previously, the Luftwaffe’s Stukas and bombers had dealt fearful destruction to the retreating Red Army. Now the German armies were to suffer unsparing devastation from the air in far greater measure.


    With the coming of 1945 the long war drew to an end, as Germany was crushed between the might of the Western Allies and the vast and ruthless Red Army. Although Nazi Germany was in its death throws, the bitter struggle went on. Short of pilots, mechanics and planes, the Luftwaffe still flew. No more Stukas were built and production ceased in October 1944 but the surviving aircraft, in the hands of men like Rudel, flew on, still doing their duty in the face of overwhelming odds.


    Thank-you for buying this small volume, it is intended to serve as an introduction to this legendary aircraft gathering together the best primary sources as well as the best of what is now in the public domain, we hope you enjoy this title and will go on to collect others in the series.


    Bob Carruthers


    Edinburgh 2012


    

  


  
    CHAPTER 1: THE EYEWITNESS SOURCES


    Immediately after the war interviews were conducted with Luftwaffe personnel who had experience of the tactical and operational realities of engaging in combat using the JU-87. These fascinating interviews are reproduced here as they produce an absorbing insight into the reality of the fighter bomber formations in combat.
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    Pilots receive a final briefing before take off during the battle for France 1940.


    


    


    Organization of ground attack units


    By Generalmajor Hitschhold at Latimer House, England, 20 October 1945.


    


    A. Aircraft.


    Day ground attack units were organized into Geschwaders of three Gruppen. Each Gruppe had three Staffeln. Each Staffel had 12 aircraft. If it had been possible to enlarge the size of ground attack units, no new Gruppen would have been added, but instead the number of aircraft and pilots in each Staffel would have been raised to 16.


    The existing organization of the units would thereby have been better used. By a slight additional increase in servicing personnel, so the required operational readiness standards could have been maintained. Furthermore, this enlargement would have been necessary on operational grounds.


    Weak formations no longer achieved much success in the face of increasing defense, like stronger formations could have. A strong formation was helped by its very appearance and could fight longer and more effectively.


    A further increase of the unit strength would have been impractical.


    Quick operational turn-around would not have been attainable. Take-off and landing of formations would have lasted too long. This would, with the short endurance of German ground attack aircraft, have reduced penetration and time in combat so much that the units could not have been used to full advantage.


    Geschwader and Gruppe staffs had six ground attack aircraft, so that each could put its own Schwarm up in combat and did not need to draw any pilots from any of the Staffeln.


    Anti-tank ground attack units had usually about 16-20 a/c and pilots. During 1944 there were independent anti-tank Staffeln in SG 1,2,3, and 77, being the 10th Staffel in each Geschwader. Four other Staffeln were combined into an anti-tank Gruppe. The High Command thus planned to use this one Gruppe almost together for main efforts. With the other 10th Staffeln, they planned to have at least one anti-tank Staffel available on all sectors of the Russian front.


    This one anti-tank Gruppe, IV/Pz. S.G.9, was however usually committed in Staffel strength on various parts of the Eastern Front and was seldom used together. In order to score at least halfway effective victories over tank forces, it was necessary that these Staffeln had at least 16 aircraft each.


    The following reorganization of anti-tank ground attack units was in process of completion at the end of the war.


    With the conversion of the anti-tank units to the F.W.190, three purely anti-tank Gruppen were to be formed with three Staffeln each. In addition, the third Staffel of every regular ground attack Gruppe was to become an anti-tank Staffel. The use of one or two anti-tank Gruppen en masse in an area of main effort was expected to produce good and lasting success.


    All anti-tank Staffeln were organized so that parts of the Staffel could use bombs to suppress ground defenses, so that the Staffeln were not bound down by the necessity of relying on other units to suppress air defenses. In the 10th Staffeln of the various Geschwader, outfitted with Ju.87 with 2 x 37mm cannon, one third to one fourth of the aircraft were bomb carrying (the normal version of the Ju.87). The Henschel 129 carried, in addition to its cannon, a 50kg bomb under each wing. Thus, even the Hs 129 units could combat ground defenses independently.


    The FW 190 anti-tank aircraft were equipped at first with 12 Panzerschreck (Tank-terror) RP. The rockets were fired in threes from mounts fitted to a wing bomb rack. Later the FW 190 were fitted with 12 Panzerblitz (Tank lightning) RPs. Then the bomb racks had to be taken off each wing and a special rack for 6 Panzerblitz RP built under each wing. The FW 190 anti-tank aircraft could always carry along a bomb under the fuselage and instead of the Panzerschreck rack, bombs could be carried on the wing bomb racks.


    Night ground attack Staffeln in the east had 20 aircraft. Two or three Staffeln were combined into a Gruppe. Since no effective night fighter defense existed on the Eastern Front, all types of aircraft could be used. The missions were usually by single ships or small formations.


    The quality and performance of the night ground attack units were not up to standard as far as pilots were concerned. Concentrating the night attack Staffeln of each Gruppe onto one airfield was necessary in part because of the inadequate signals net. It was planned, after improving of the quality of the pilots, the state of training, and the serviceability of aircraft, to increase the number of aircraft to 20 per Staffel and to operate each Gruppe from a group of two or three airfields in a small area.
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    Two German Junkers Ju 87B Stuka dive bombers. From the yellow noses and rudders, this photo was probably taken during the 1941 Balkans campaign.


    B. Pilots.


    The supply of new pilots for day ground attack operations was good. Those pilots not entirely suitable were detected in time in the schools or in the OTUs. It proved to be very profitable for CO’s of primary schools who had themselves been ground attack pilots to have influence on the selection of men for ground attack forces. By skilled instruction, the good pilots could be inspired with a love of ground attack work so they would volunteer for that branch. The shoving off of poor pilots with the designation of ‘suitable for ground attack work’ was thereby avoided.


    But the supply of new pilots alone could not cover the needs of operational units. School units simply did not get sufficient pupils for the ground attack force. Therefore the pilots from other branches had to be grabbed. In general only the pilots relieved from other branches were available. Fighter pilots who had been relieved because of lack of suitability and achievement failed just as badly in the ground attack arm. Only those fighter pilots who were relieved because of altitude trouble and who were otherwise good became good ground attack pilots. Reconnaissance units continually made available surplus officer pilots but only pilots from SE reconnaissance units were of use. These pilots in general proved good in ground attack operations, since they brought with them as a result of their reconnaissance experience a tactical understanding of ground attack missions.


    Former bomber pilots did not usually prove good ground attack pilots. Even the conversion from TE aircraft to the FW 190 proved difficult. They lacked the practical eye for recognizing targets in the air and on the ground, and the necessary maneuverability for flying formations. Their main advantages lay in their good operational morale and willingness and in their stubborn determination to go ahead at any cost. Usually they were shot down the first time in air combat.


    The ideal number of officers for a Staffel was, besides the Staffel CO, three or four young pilots who were mainly used as Schwarm leaders. The rest of the pilots were NCOs. In the last months of the war, these figures were rarely reached because of the bad officer supply situation, which caused serious difficulties.


    The pilots of night ground attack units which were not outfitted with the FW 190 were worthless, unsuited for day fighter or day ground attack operations. The night ground attack units were supplied with relieved pilots so far as they had no character deficiencies, some from transport units and some from liaison units. Since enough of these pilots were available, the need could be covered after careful selection. These pilots who could not measure up to the new operational requirements when their units converted from the Ju.87 to the FW 190 usually became good night ground attack pilots. Finally old instructors from primary schools proved very good night ground attack pilots, those who were too old to be used for day fighter or day ground attack work. The FW 190 night ground attack pilots had to be well trained, good quality pilots, and replacements could not be made from surpluses of not fully capable pilots.


    The quality of officers in night ground attack units was decidedly worse than that of day ground attack units, because many old officers who had long been on staff work were used in the night units. The Staffel COs had to be very good officers, however.


    For anti-tank units, good pilots who had a good knack for gunnery and liked anti-tank work were chosen.


    C. Various Staff Positions.


    Schwarm CO’s:


    Schwarm leaders needed to have sufficient experience in formation flying, in recognition of ground situations, and in recognition of targets on the ground and in the air. He had to have much tactical knowledge to be able to lead a Schwarm on missions.


    Staffel COs:


    Officers were appointed as Staffel COs only when they had had enough combat experience and when they had proved themselves capable. Thus it was often the case that young officers were used as Staffel COs while in the same Gruppe several old officers were merely used as ordinary pilots and Schwarm leaders.


    Gruppe and Geschwader COs:


    These were recruited from among old proved and tried Staffel and Gruppe COs. In the ground attack force, the matter was handled as far as possible according to the following principles: a Staffel CO or Gruppe CO who was in line for promotion to a higher position was withdrawn from operations from six months to one year. He was used during this period as Gruppe or Geschwader CO in a training unit. Here he had an opportunity under direction of a Geschwader or Division CO to get acquainted with his new position. When he later took over his operational unit, he brought with him, especially administratively, the necessary knowledge for his new job. Furthermore he could thereby rest up for more missions and make available the latest front experience for the training units. This planned scheme was not always possible to carry through because of the lack of officers for the usual command positions. Officers who were no longer available for operations were put into good positions at the pilots school and officers schools and could from there still help out the ground attack arm by influencing the giving over of good recruits to the ground attack arm.


    Technical Officers:


    At the beginning of the War, the TOs (technical officers) were always flying officers who in part had been at special T.O. courses. It was then regarded as essential that every formation leader should have some knowledge of technical matters and that the prerequisites for this knowledge were courses and some experience as technical officer. In most cases it was so that the TOs didn’t like to stay off missions, flew along too often, and worried too little about their chief job. The inadequate number of flying officers led to the situation that flying officers were no longer trained as TO and could not be used long enough as TOs to gain experience. The use of old chief mechanics and grounded officer pilots, the latter after a short technical course, proved to be very good. Only to this is attributable the high serviceability of ground attack units (70%).


    Adjutant:


    It was really planned that only flying officers could serve as adjutants. Activity as adjutant was for every officer a good basis to later become a Gruppe CO. Because of the high rate of loss of officers, the adjutants’ jobs could not any longer regularly be filled with flying officers. For this purpose, grounded officer pilots or suitable reserve officer pilots or suitable reserve officers were used.


    


    Operations and Intelligence Officers:


    Experienced officer pilots, who were grounded, or suitable reserve officers were used as operations and intelligence officers. Former reconnaissance pilots were found best suited for intelligence work. For ground attack units, intelligence officers were first introduced toward the end of 1944. In the west, intelligence officers were necessary for Geschwader and Gruppe Staffs. On the Eastern Front one intelligence officer sufficed for one Geschwader. It proved to have been a mistake to have omitted intelligence work in the units.


    Meteorologists:


    There were only weather men at the individual night ground attack Gruppen, where they were very important. They were superfluous with the day ground attack units. It sufficed for day units to have the weather reports and forecasts reported from higher headquarters, since missions rarely went more than 150 kilometers anyway.


    D. Maintenance Personnel.


    Strength of maintenance personnel was usually the same as that in Fighter units. The only differences were that there were more bomb personnel and less ordinary ordnance personnel. The strength of technical personnel was so set that the unit could send off an Advance Unit (Vorkomando). This unit was able to prepare a new airfield for the unit and, with the aid of the other key personnel which would come in with the unit’s aircraft, to perform maintenance on the aircraft for operational serviceability. The use of women in Ground Attack units was never carried through, although orders to that effect were given out.


    E. Equipping with Technical Equipment.


    Outfitting with technical equipment was kept down to a minimum, usually just like fighter units. Since oxygen was rarely ever needed for ground attack operations, oxygen equipment was at a bare minimum. On the other hand proportionally more bomb loading equipment was on hand for bombing up. The equipping of Ground Attack Units was in general so carried through that operations could be flown without dependence on any ground units at all.


    F. Equipping with Signals Apparatus and Signals Personnel.


    Telephone equipment was supplied so that the unit could have a telephone net connecting all operations rooms, dispersal areas, dwellings, and radio stations. The radio telephones often improvised by the units themselves proved good. They gave good connection between the HQ and dispersal areas, and there were no wires to be damaged. When an airfield was newly occupied, the radio telephones furnished adequate connection until wires were laid down. Its range was sufficient for the normal distance from Hq to dispersal areas. Teletypewriters were available only for Geschwader Hqs. On some occasions independently operating Gruppen were assigned teletypwriter operators by Geschwader HQ. Within the Geschwader, no teletypewriter traffic took place.


    The Geschwader staffs were so equipped with radio that they could hook into the command net of the next higher command and also conduct a field order system within their own Geschwader. The Gruppen were correspondingly radio equipped in order to complete this system. The Geschwader and Gruppen both had radio telephone stations. Only the Gruppen had the Tornado radio beacons. At the end of the war, all Ground Attack units (with the exception of some few night unit, were equipped with the FuG 16 (The GAF VHF radio telephone sender transmitter, for air and ground).


    A part of the night ground attack units, especially those in the west, and in Italy, were equipped with Egon control procedure personnel. The actual assigning of these personnel to the units proved to be a good idea.
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    British troops swarm over a captured Ju 87B in North Africa 1941.


    G. Mobility and Transfer Organization.


    In advance and in retreats the ground attack units lay closer to the front than any other flying units, because of the short ranges of ground attack aircraft and because of the desire to keep high the number of sorties flown by cutting down on the distance flown. In wars of movement, transfers were quite usual. Ground attack units were transferred sometimes on the ground and sometimes in transport aircraft. Complete mobility of the ground personnel and equipment was insured by giving them enough trucks. All ground equipment except that of the motorized repair platoon could be transferred by air. Therefore the ground attack units had in addition to the motorized repair platoon, a flying repair platoon, with equipment that could easily be loaded into transport aircraft. Because of the small amount of air transport space allotted to the various commands, the flying units were allowed only enough space to transport their key personnel. Since these transfers often took place over long distances and were usually intended by the high commands only to last for a few days, the result was that the flying units often had to carry on operations with only their key personnel and serviceability accordingly dropped greatly.


    The demand of two transport aircraft for every Gruppe was recognized as justified but could nevertheless not be fulfilled because of the general lack of transport aircraft.


    The equipping of ground attack units was in general such that they could with their own personnel and equipment without any support from ground units, except the bringing of bombs and fuel to the airfields, guarantee full serviceability and at the same time maintain an advance or rear party at some other airfield. For transfers over long distances, external tanks had to be given to ground attack units to keep them from having to make constant intermediate landings.


    


    Principles for the control of operations of ground attack units


    By Generalmajor Hitschhold at Latimer House, England, 2 October 1945.


    The purpose of operations of air force units in the tactical area is to help the army in combat in every possible way. For this purpose, reconnaissance aircraft, fighters, bombers, and ground attack formations are used. Of these formations the ground attack units are the ones which attack enemy ground troops as their chief mission. They are best suited to help the army, especially in the area around the front and in attacks against small but important targets. For their operations, certain principles of command and control have been developed out of experience and are explained below:


    I. Requirements for successful ground attack operations.


    (a) According to the fighter strength of the enemy, at least air superiority and, better still, control of the air (air supremacy) must be won by friendly fighter forces. If continuous air superiority cannot be achieved, then at least air superiority for the duration of ground attack operations must be insured by the furnishing of adequate fighter strength to support these operations. Otherwise the ground attack operations will not bring about their usual complete success.


    (b) Only when signals facilities are adequate is quick support of the army insured. Close co-operation with the army must therefore be made possible by use of the necessary signals organizations and their dependable work. The army and air force listening services must be capable of rapid evaluation of intercepted enemy signals. The same map material with same scales must be used by the army and by the commands and units of the air force, and, when possible, photo maps with practical grids and designation of important points should be used.


    (c) Basically only those targets are to be attacked which the army cannot strike or only strike with medium and heavy artillery.


    (d) The command organizations of the army must establish a priority list from the great number of demands for support which they desire fulfilled. Operations which are not absolutely necessary must be struck off by the army headquarters themselves. The final decision if and where the attack will take place concerns in all cases, however, the responsible Luftwaffe headquarters. If an attack is to be conducted, it should be done with large forces in order to make sure that it will succeed.


    Operations by weak forces are a waste. They bring decisive success at no one point and in the final analysis are ‘morale operations’ which are only justified in a few cases.


    (e) Of great significance for a proper and practical control of ground attack operations is the continuous surveying of the tactical area by reconnaissance aircraft. These have to supply ground attack units with necessary targeting material. If such continuous reconnaissance is not possible, the ground attack arm becomes at best a form of mobile long range artillery, and is degraded to a branch of the army, which combats only targets found by ground reconnaissance. Its many-sided operational possibilities would be so employed only to a small extent.


    (f) Since German ground attack units possessed a short penetrating range, about 150km., their operational airfields had accordingly to be placed near the front. This close movement to the front -as far as enemy air defense permitted it brought the following advantages: the number of ground attack missions could be raised because of the short flights in and out and the practical duration of the flight over the battle area was not appreciably cut down by the small amount of fuel carried in the aircraft. Furthermore, the signals communications between the fighting troops on the ground, the commands of the army and air force, and the airfields of the units themselves were shorter and therefore more dependable.


    Behind advances, suitable emergency landing fields had to be prepared as quickly as possible. At the time of transfer of flying units a sufficient A.A. protection ready for action was needed because of the great danger of strafing attacks. Adequate supplies, especially of bombs and bomb containers, also had to be provided.


    II. Operational possibilities.


    Ground attack units attacked chiefly the following targets:


    (a) Ground troops in assembly areas, in positions, moving, in march, and during loading and unloading.


    (b) Heavy weapons, MG, artillery, rocket, cannon, A.A. and RR artillery.


    (c) Vehicles of all kinds, especially tanks.


    (d) Field fortifications.


    (e) Headquarters, houses and settlements.


    (f) Bridges, especially military bridges.


    (g) Airfields, aircraft on the ground, and in the air.


    (h) RR installations, RR trains, especially locomotives.


    (i) Shipping targets.


    The choice of suitable bombs was mainly the job of the unit itself, but the command organizations had to keep a watch over it and sometimes interfere. This matter is touched upon in the following paragraphs:


    (a) Against ground troops:


    Ground troops in open country and in positions which offer no cover against air attacks were effectively bombed with small fragmentation bombs of 1, 2, 4, and 10 kilograms, in large containers if possible. Less effective were the 50 and 70kg. fragmentation bombs, even with projecting fuses to make them explode above the ground. These latter bombs had to be used often because of the supplies on hand. Their small effectiveness was continually confirmed, while the smaller bombs dropped in large containers had a bomb carpet effect and still considerable destructive power. A special belting of ammunition -loading the rounds in belts was not used. The belting usually was: 2 HE, one HE incendiary, followed by 2 armor-piercing incendiary or ordinary armor piercing.


    (b) Against heavy weapons:


    These targets were bombed to destroy personnel with the same bombs used under (a) above. If the cannon stood in the open, without cover (being transported or simply dispersed), then the 50, 70, and 250 kg. fragmentation bombs, all with projecting fuses, are suitable. Strafing attacks were flown against the personnel and the lighter weapons, but they were useless against heavy apparatus. On the other hand, Russian rocket batteries mounted on trucks were destroyed with the greatest effectiveness by strafing attacks. Armored trains and rail-road guns were only successfully bombed with heavy bombs of 250kg. or more.


    (c) Vehicles:


    Horse drawn and motor vehicles were bombed with 1-70kg. bombs. The same goes for lightly armored vehicles. Tanks could be destroyed with 3, 3.7, and 7.5 cm. cannon, with hollow charge RP, and with 4kg. hollow charge bombs. Bombing with 50-500kg. bombs was not successful because the tanks presented too small a target. Destruction with such bombs was only accomplished if the bomb hit within 15 feet of the tank.


    (d) Field fortifications:


    Field fortifications of all types could only be attacked with heavy bombs of 250 kg. or more. Attacks on modern prepared fortifications brought no success.


    (e) Headquarters:


    Parts of towns and houses where headquarters or troops were quartered were attacked with bombs of 250 kg. or larger. Wooden houses, especially with straw roofs, were most practically ignited with incendiary ammunition.


    (f) Bridges:


    Bridge destruction was a difficult job and usually brought little success. Stone or concrete bridges were only damageable with direct hits from heavy bombs and then only temporarily. Complete collapsing of such a bridge was almost impossible.


    Steel bridges were most invulnerable, because the blast effect usually dissipated through the steel work. Only in cases of some lucky hits was the destruction of such bridges possible.


    Military bridges were attacked with a mixture of 10-500 kg. bombs. Even so, only temporary interruption of traffic was achieved. Repairs were especially easy for pontoon bridges, if a continuous observation and bombing of the repair work was not possible.


    In certain tactical situations, like pursuits, last escape routes out of surrounded areas, flank threats, and bringing up of reserves, the bombing of bridges was of decisive importance and had to be carried on without regard to the success to be expected.


    (g) Attacks on airfields:


    These served as indirect support for the army. The main point of such attacks was the destruction of dispersed aircraft, which were bombed with small bombs of from 1 to 10 kg. Fixed installations were attacked only at the beginning of the war, because as a result of the ensuing dispersal such attacks were usually uneconomical.


    (h) Railroad bombing:


    This was a worthy target for ground attack units, especially during the movement of troops in the tactical area. Main points of attack were tracks in and out of stations, and easily blocked sections like bridges and cuts. Attacks on open stretches of track and on unoccupied stations brought no lasting effect. Most practical for these purposes were bombs of 250 kg. and more. Trains in motion were wrecked with heavy bombs and the troops streaming out of them were strafed and bombed with small fragmentation bombs.


    Special locomotive-busting missions were especially satisfactory in areas where repair facilities were meager. For destruction of the locomotives, hits with cannon of 3 cm. caliber or greater or with RPs sufficed. Hits with smaller weapons or with bomb fragments only damaged the locomotives, but even this was evidently a great handicap in areas lacking repair facilities.


    III. Cooperation of Air Force and Navy:


    The principles set out for the cooperation of army and air force are also valid for the cooperation of the navy and the air force. The holding of air superiority and availability of sufficient signals communications are decisive for success of missions. On operations where the friendly shipping force expected contact with enemy air power, special ground attack control headquarters were set up on ships. Similarly the navy coastal commands on shore were assigned liaison and control parties from the ground attack arm.


    For attacks on ships, usually the larger ships were attacked because their larger size and poor maneuverability made hits easier to score. Still, only hits by bombs of 250kg. or over would sink them. Smaller ships, like motor torpedo boats, were attacked with cannon or RP. Small fragmentation bombs were also effective, but the possibilities of hitting were small.


    IV. Defensive Situations:


    Attacks are flown as concentrated attacks on enemy assembly areas, artillery and tank concentrations. Rolling attacks are flown mainly after the beginning of an enemy attack against tanks, artillery and reserve troops, and also against attack spearheads to rob them of their impetus. These attacks are as far as possible continued at night by ground attack units, especially with 2 kg. fragmentation bombs against troop concentrations in defiles.


    V. Retreat and Defense against Enemy Breakthroughs:


    During disengaging movements and in retreats the enemy is combatted with rolling attacks to gain time and space for friendly troops and to give them back their battle initiative.


    For tank breakthrough, the main effort in defense is the use of anti-tank units against tank columns. Rolling attacks were flown against spearheads (which in most fluid situations had to be sought out by the units in the air), against supply columns and choke points around defiles, like bridges, river crossings, etc.


    At night the night ground attack units combatted the enemy in rolling attacks in heavily occupied towns or woods, and also supply lines in defiles.
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    A Stuka in North Africa gets a complete overhaul in a less than perfect environment. Dust was the ever present enemy in North Arfrica.


    Ground attack operations


    By Generalmajor Hitschhold at Latimer House, England, 5 October 1945.


    Command Principles for Operations of Day Ground Attack Units.


    Weather and terrain conditions were factors to be taken into account in operations of ground attack units.


    Operational minima for weather were considered:


    Ceiling 4500 feet for missions over the front and 6000 feet ceiling for missions deep into the tactical area. In all cases A.A. defenses were to be taken into consideration.


    In crises ground attack units operated in worse conditions, with a minimum ceiling for front missions of 600-900 feet.


    A first principle was that the size of the formation was dependent on the weather. The worse the weather, the smaller the formations, in order not to restrict the maneuverability of the formation. In extremely poor weather flights were restricted to very small formations of especially experienced pilots.


    For bad weather operations radar control was planned and provided. The ground attack units were vectored over the clouds or between cloud layers to the vicinity of the target, but they were to carry on the attack themselves independently after going down through the clouds and sighting the earth. (In general, ground attack units attack only targets which they can actually see and recognize.)


    Terrain conditions are important for locating targets. Open country makes the finding of targets easy, while obscure country, like wooded areas, makes target locating harder. In very difficult country and in wooded areas, ground attack operations are to be discouraged, because the success to be expected bears no relation to the effort required and the attack can be entirely ineffective. From the command standpoint the following types of ground attack missions are distinguishable:


    a) concentrated attack


    b) rolling attack


    c) free sweep attack


    a) Concentrated attack:


    For the conduct of a concentrated attack, ground attack units were combined. They were operated at a determined time against clearly defined targets. The time for beginning and ending the attack was ordered to the minute. Forces used were apportioned according to the size and type of the target.


    Concentrated attacks were primarily flown in direct support of the army, usually just before the beginning of a ground offensive (like infantry preparation) as a surprise measure. Therefore the duration and time of the attack was determined by the army. Concentrated attacks were flown with bombs and with strafing by ground attack units. The mission was to destroy the enemy or to injure his morale so that after that the ground troops would have little or no defense to contend with.


    This was only possible when the Army, immediately after the concentrated attack from the air, took advantage of its effect by launching an attack of its own. Similarly such concentrated attacks make easier the disengaging movements of friendly troops.


    Secondly, concentrated attacks were ordered not for direct army support, but as indirect support against special targets which appeared, like heavily occupied airfields, RR stations, troops unloading, and so on. An attack carried through with the element of surprise increased the effect considerably.


    From the command side, concentrated attacks were carefully thought out and planned using target photos and photo maps on which the smallest targets were recognizable as well as large scale maps and other necessary documents. Of special importance was the choice of bombs and fuses. Even though this was primarily the business of the flying units themselves, it was worthwhile in some cases that the command organizations insured that the right measures were taken, so that a carefully prepared attack did not become a fiasco because of bad choice of bombs and fuses.


    


    b) Rolling attack:


    Rolling attacks serve as continuous support for ground operations in progress. The targets to be attacked were clearly ordered, or small target areas were determined, in which every recognized enemy was to be destroyed. For this purpose, formations of Staffel size or larger were used. In these rolling attacks it was sought by the quickest possible use of formations to paralyze every movement of enemy troops against friendly troops and to destroy every enemy concentration of forces. The time of attack was therefore not strictly laid down. Short operational readiness, short time of flight into the battle area, and occasionally the diversion of a formation already in the air were possibilities for rapid conduct of missions. Only at the beginning of a ground offensive could the times of attacks be closely fixed. Bomb loading was usually finished before the operational order was received and was according to the types of targets expected. The decisive goal was to destroy the enemy as quickly as possible, before he had the chance, by dispersing and camouflage, to protect himself against air attack or to become effective against friendly troops.


    c) Free Sweep attacks:


    Free sweep attacks were usually carried out in the course of flowing ground combat. The objectives of free sweep attacks were broad and bold, like continuous support of a tank spearhead or flank cover for a break through wedge. In practice free sweep attacks were a kind of hunting of individual targets, which was to accomplish a suppression of the enemy and at the same time insure a continual watch over the enemy. If, in the course of the engagement, stronger enemy forces appeared on the ground which could only be successfully combatted with more air forces, additional forces were thrown into the free sweep attack.


    Free sweep attacks were flown by small units (Rotte up to Staffel) which was only possible in cases of friendly air superiority. By close cooperation with ground attack control stations or by control from forward headquarters the immediate combatting of enemy targets which appeared and the keeping down of enemy resistance were possible.


    The choice of targets always remains up to the formation leader. The formation leader must have good tactical knowledge in order to attack at the right place on the battlefield. By good cooperation with the ground attack control stations, the conduct of his mission was made much easier. Bomb loading was usually mixed according to the types of targets expected.


    Operational Principles of Anti-Tank Ground Attack Operations.


    Missions for anti-tank units were flown only on special centers of resistance on the front, and long rest periods repeatedly arose for them. Anti-tank flying units with their special weapons were used against tanks and armored vehicles which had broken through. For use against tank assembly areas they were not suitable, because these areas were usually heavily protected with A.A. In pursuit, their use against parts of split up tank units was good.


    For operations of anti-tank units, ground and air defense were specially considered, but weather conditions were of less importance. Even in very bad weather with very low ceiling anti-tank units could carry out effective and successful raids.


    Because of the mobility of tanks, finding them in a short space of time was often hard. Especially in fluid situations, exact reports and locations about the appearance of tanks were seldom available. The operations of antitank units therefore usually took place like a free sweep attack, in which the aircraft first had to find the tanks in a large target area. Therefore, training in recognition of tanks was especially important for the anti-tank flyers.


    Operational Possibilities for Ground Attack Units in Various Phases of Ground Combat Movements.


    1. Preparation for an attack.


    2. Attack.


    3. Breakthrough and pursuit.


    4. Defense.


    5. Retreat and defense against enemy breakthroughs.


    


    1. Preparations for Attack:


    For preparation of a large ground offensive, ground attack units were employed in a planned manner against such targets as were found by aerial reconnaissance and which could considerably hinder the attack planned. In case the army offensive was to be a surprise, the operations of ground attack units must be omitted in order not to attract the enemy’s attention too soon.


    Such attacks launched in support of a planned offensive were usually flown against targets deep in the tactical zone, such as, for example, heavy artillery, important bridges, enemy supply organizations. Attacks against air force installations belong in this class.


    At night, to ease friendly preparations and deployments for attack, rolling missions could be flown against enemy artillery, and at the same time the noise of friendly tanks moving up into position could be drowned out. Furthermore, enemy supply centers, like RR stations and villages, could be attacked in concentrated attacks, especially if the A.A. defense by day were too strong.


    2) Attacks:


    Immediately before the beginning of an attack, missions were flown against everything which could hinder the friendly advance directly. Targets were the enemy troops in the field and other fortifications, strong points, heavy weapons, headquarters, and signals facilities. At the dropping of the last bombs on the forward enemy positions, the friendly troops began their attack.


    Directly after the beginning of the attack and during the progress of the attack the following missions took place:


    a) Rolling attacks against determined targets, especially effective enemy artillery and reserves coming up.


    b) Free sweep missions against all such targets as might hinder the fluid continuance of the battle. Such targets were MG nests, new enemy artillery positions, single tanks, and so on. Purpose of such attacks was to hold down the enemy and to destroy pockets of resistance so that friendly forces could continually go forward. Movement on the battlefield must be made impossible for the enemy. At the same time, the flanks of friendly attacking forces were covered.


    At night, concentrated attacks could be flown by night attack units against the enemy assembly areas which were recognized by day reconnaissance. Friendly ground operations at night could well be continually supported by night attack units in cooperation with ground control stations, the aircraft flying in Rotten or Schwärme.


    3) Break-through and Pursuit:


    In break-throughs and in pursuit of enemy forces, the rolling attack was more important. Especially retreating troop columns, strong points still holding out, approaching reserves, and massed troops at defiles were good targets. The more the battle became one of pursuit, the more the free sweep attack took precedence. In such cases the retreating enemy was attacked especially in restricted areas, where his retreat reached a bottle neck. All other targets which held up the pursuit or threatened from the flanks were destroyed.


    In such situations, the anti-tank flying units had a great number of successful missions, because the enemy tank forces were split up, the A.A. defense was weakened, and furthermore, enemy air opposition was weakened because of the necessity of the retreat of enemy airfields.


    At night the main effort was made against recognized forward or rearward movements simply to harrass the enemy.
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    Three Stuka dive bombers taking off for the front during the campaign in Poland; September 1939.


    Ground attack tactics


    By Generalmajor Hitschhold at Kaufbeuren, Germany, and Latimer House, England, 20 September-4 October 1945.


    


    1. Chief Missions of Ground Attack Units in Operations.


    Basically it is to be recognized that German ground attack units possessed the ability to attack pin point targets. Special medium bomber units for the support of the Army were lacking in the GAF, therefore the twin engined bombers intended for strategic bombing were used for this purpose, although from the beginning of 1943 most of these bomber units did engage in strategic bombing. Since then, the operations of medium bombers were almost completely lacking over German battle areas. Medium bombers are able to combat area targets for the support of the Army. A ground force attack must consist of units which can combat area targets as well as forces which can bomb and strafe pinpoint targets.


    On the German side, the chief missions and targets of ground attack units were:


    A:- For support of the Army.


    (1) Fighting troops on the ground, troops in positions, and troops on the march.


    (2) Material - medium and heavy weapons, MG nests, anti-tank guns, artillery, rocket guns, A.A. Guns, tanks and tank columns.


    (3) Transport - Horse-drawn vehicles, locomotives, railroad, shipping, trucks.


    (4) Signal facilities - radio stations, wire communications (by attacks on entries and exits to villages) bridges, ferries, troops in villages, houses, and troops in woods.


    B:- coastal Area - ships and water vehicles of all kinds, warships, landing places, etc.


    C:- Air combat -destruction of enemy aircraft in the air and on the ground.


    2. Types of Missions and Attacks.


    a. Day Attacks


    b. Anti-Tank Missions


    c. Night Attacks


    Day attacks as follows:


    Ground attack missions were usually carried out in Gruppe, Staffel, Schwarm or Rotte strength. Only in exceptional cases where great forces were massed did attacks in Geschwader strength take place. In the Fall of 1943 seven Gruppen had the F.W. 190 and the other 14 or 15 had the Ju.87 Stukas. By the end of the war all but one of these Ju.87 Stuka units had been converted to the F.W.190.


    Radio control from the ground (Egon Procedure) was planned for the units but was not to be introduced until a time several months after the war actually ended. It was planned to use the Egon Procedure to lead the aircraft to the target in bad weather only. After being led directly to the target, they then conducted the attack after sighting the ground.


    Ground attack units conducted their attacks as dive (80-60°), shallow glide (50-20°) or low level attacks.


    Armament of the F.W.190 ground attack model was 2 x MG 151 2 cm. and 2 x MG 131 13mm., one 500kg. bomb rack under the fuselage, and 4 x 50kg racks under wings.


    The choice of the mode of attack (dive, shallow dive, or low level) was dependent on the enemy’s anti-aircraft and fighter defense, weather, and the type of ammunition and bombs to be used. If the enemy anti-aircraft and fighter defenses were disregarded, the most successful modes of attack were the shallow dive for dropping bombs and the low level attack for strafing. Very often it was the job of the ground attack pilot to seek out the most important targets over the battlefield, and some of these targets were very well camouflaged. This forced him to fly at altitudes from which only a direct shallow dive or low level attack was possible. The shallow dive attack brought about the best possibility of hitting, and the type of bomb and fuse determined the dropping altitude. This was especially true with the type of bomb container from which a great number of small bombs were strewn (cluster bomb units) and which required a certain dispersion to be effective. (For ground attack aircraft like the Ju.87 and other aircraft with computing bomb sights, the dive attack is the most practical.)


    If the anti-aircraft fire could be kept down or nullified, the ground attacks were flown as shallow dives or as low level attacks. It was often necessary to use part of the unit to hold down the anti-aircraft fire with a suitable bomb load (containers with 1kg. anti-personnel bombs), in order that the greater part of the formation could carry through an effective attack with as little interference as possible from ground defenses. If the suppression of the antiaircraft fire was not possible, dive attacks had to be flown. (It repeatedly proved good to have friendly artillery keep down enemy anti-aircraft fire, when ground attack units were attacking targets near the front line.) If the anti-aircraft fire was too strong, a massed, closed-up dive attack had to be carried out in formation. In this manner the anti-aircraft gunners had only a short time to combat the attack and could not concentrate their fire on individual targets. Approach altitude and the beginning of the attack dive were, if possible, so arranged that they lay outside the effective range of the antiaircraft fire.


    Escort for Ground Attack Units.


    Besides anti-aircraft defense, fighter defense rendered difficult the conduct and effectiveness of ground attack missions. It was proved on the Western Front and in Italy that ground attack missions were impossible when the attacking side did not have air superiority, at least over the battle area during the time of the attack. Otherwise the losses of the ground attack aircraft were too high in relation to what was accomplished. The ground attack pilots had to be able to carry out attacks unmenaced by enemy fighters. If fighter opposition was absent, the ground attack unit could carry out their attacks very much opened up and dispersed in the air, but if fighter opposition was present, the ground attack formation had to be kept closed up over the battle area.


    On the Eastern Front it was usually sufficient if part of the ground attack formation took over the fighter escort for the rest of the mission. It was even possible to use bomb-carrying F.W.190’s as fighter escort. This was done in the following way: at the beginning of the attack, one part of the formation stayed at altitude and furnished fighter cover. This part was then relieved by another part of the formation which had already dropped its bombs. The top cover then went down to conduct its own ground attacks. In case of contact with the enemy, bombs had to be jettisoned, with fuses armed if over enemy territory.


    If the enemy had air superiority, fighter escort furnished by regular fighter units was advisable. Strong fighter opposition forces the ground attack formation to make greatly concentrated mass attacks (usually with approach at great altitude for a dive attack, or on occasion a low level attack with the element of surprise). Effective strafing attacks could not then be flown, because the effectiveness of the ground attack units was thus already cut in half. The most effective weapons of the ground attack F.W.190 were its 2 cm. cannon MG 151 and its heavy MG 131 13 mm. Bombs were less effective.


    It was the goal of every ground attack mission to combat the enemy to the last round of ammunition, to destroy all recognizable targets on the ground, and then by a prolonged stay over the battlefield to render impossible every movement of the enemy. (This opportunity was to be utilized by the army for attacks, redeployment, retreat, etc.)


    The weather in part decides the type of mission to be flown by ground attack units and also the size of the formations, i.e. the worse the weather, the smaller the formation. A minimum ceiling of 6000-8000 feet is required for dive bombing attacks. Shallow dive attacks can be flown with a ceiling of 1500 feet and low level attacks with still lower ceilings. Attacks under low ceilings usually result in higher losses, because the anti-aircraft fire cannot be adequately combatted and because the ground attack aircraft are too easily sighted by enemy aircraft.
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    A Stuka pictured during the opening aerial bombardment of Stalingrad 1942.


    Anti-Tank Missions.


    It was necessary to use special anti-tank ground attack units against modern tank formations. In cases of lucky tank break-throughs, the army was often not in a position to throw in enough of its own tanks or anti-tank guns to stop the advance. In the Spring and Autumn in Russia, the ground was so muddy and roads so bad that moving tanks for defense against enemy tank break throughs was so slow that the only possibility of combatting them was to use these special anti-tank ground attack units.


    It was apparent that ordinary ground attack units were not able to destroy enough tanks with their guns, cannons and bombs, but the special anti-tank units with armour piercing cannon and special anti-tank rockets were very successful. Anti-tank aircraft were the Henschel 129 with the MK 101 3cm., later the MK 103 3cm.; the Ju.87 Stuka with 2 x 37mm. cannon, and the usual F.W.190 ground attack model with rocket tubes fixed to its bomb racks.


    These aircraft were successfully used against tanks which had broken through on the battlefield or all the way into rear areas. The missions against tank assembly areas were a great mistake because these were always protected with many anti-aircraft guns and resulted in high losses compared to completely unimportant accomplishments. For attacks on tank assembly areas it was better to use formations which carried a great number of containers of 4 kg. hollow charge armour piercing bombs, which can be dropped from halfway outside the effective anti-aircraft fire. Enemy tanks which have broken into friendly troop areas can only be safely combatted by special antitank ground attack units, without endangering friendly troops.


    Troop columns which have broken through can be defeated if the antitank units fight the tanks and the regular ground attack units attack the more thinly armoured vehicles which follow the tanks. In good weather, tank break-throughs were, however, protected with a strong fighter cover. The beating down of this fighter cover was a pre-requisite for a successful employment of anti-tank ground-attack units. If bad weather was used for tank break-throughs the anti-tank units can fly anyway, since they usually fly in low level attacks.


    Next to the neutralizing of the enemy fighter cover, the beating down of anti-aircraft defenses is another condition for the successful use of anti-tank flying units. After a long series of successful missions against tanks, the enemy started to give the tanks anti-aircraft protection and always increased it, and at the end of the war, every nation had some sort of mobile anti-aircraft gun which could protect the tanks. The use of anti-tank units with regular ground attack units to keep down the A.A. fire became necessary. When the ceiling was low so that ground attack units could not effectively act against antiaircraft defenses, the anti-tank units had to be used with the element of surprise and the attack was carried through in the shortest possible time before the anti-aircraft tanks, not ordinarily ready for combat, could unlimber their guns and start to shoot. Experience and practice in immediate recognition of tanks and shooting them up in the first attack brought about good successes without important losses. In the last year of the war, the Russian tank troops had accustomed themselves to the anti-tank flyers and the tanks were well camouflaged wherever possible. At the approach of anti-tank units they immediately sought cover near houses, tree clumps, or hay stacks. Often the tanks could only be found from their tracks and the Russians usually erased these by dragging branches behind the tanks.


    Anti-tank units fought in Rotten, Schwärme and, at most, in Staffeln formation. Larger anti-tank units used simultaneously over the battlefield hindered and confused each other. The attacks with armor piercing cannon were conducted like ordinary strafing missions. To ensure hits, the pilots had to approach as close as possible. The best range was 100-150 yards. The gunnery run had to be very even and calm, and the direction of approach was determined by the ground situation and with the 3 cm. and 37 mm. weapons aimed at the vital points of the tanks.


    Night Attacks.


    The mission of the night ground attack units was to combat or harass the enemy on the front and in rear areas exactly as the day ground attack units did it.


    This idea arose from the use of the Russian harassing aircraft, the U-2. At first the German used harassing (Starstaffeln) Staffeln, using normal training aircraft like the Arado 66, Gotha 145, Heinkel 46, and the Bucker 181.


    At the end of 1943 German ground attack units in Italy could not operate by day without difficulties and heavy losses because of great Allied air superiority. Some Ju.87 Stukas were used experimentally against the Nettuno (Anzio) bridgehead by night. The employment proved practical. There followed in 1944 the conversion of night ground units to the Ju.87 and the


    F.W.190. These units were able when used in sufficient numbers to disturb the enemy continually in the night, to hinder materially night marches, to hold down artillery fire and to hinder attacks. In this way considerable relief could often be given German troops.


    The targets for night ground attack missions had to be small area targets; the combatting of point targets (as by day) was only possible to a limited extent. Good targets proved to be firing artillery, lighted transport columns, defiles, bridges, villages, and areas and geographic points of importance recognizable at night as troop concentration areas. Best of all were missions against lighted targets, such as tracks and firing artillery. Dark targets had to be illuminated with flares dropped from the air to the ground or through target markers either dropped or shot from the ground. The lavish use of 2kg. fragmentation bombs (especially early in the night) was good to restrict the enemy’s use of roads during the night.


    An effective employment of forces was the rolling attack - a series of hard blows one after another. Such rolling attacks continuing throughout the entire night on the Russian front greatly hindered the preparations of the enemy for attacks on the following day.


    Usual tactics of the night ground attack units were dive and shallow dive attacks. Horizontal attacks were conducted only rarely and by very low ceiling, and where large area targets were in question.


    Ordinary weather requirements for missions were a ceiling of 3,000-6,000 feet, visibility of 4-5 kilometers. Moonlight made the mission easier because the targets were easier to see. Average anti-aircraft fire could, even by night, be held down effectively by repeated bombing. Strong anti-aircraft fire made the mission harder. Night fighter defense against night ground attacks was not present in the East, but was very effective in Italy. Radar control (Egon) proved good in Italy and in the West and was a great help in combat. A close co-operation with the Army in the battle area would produce great results. This was not achieved, since the continual retreats of the Army made cooperation of Army and Air Force harder and harder. It was proved, however, that night ground attack units, well directed from the ground, though partly equipped with antiquated aircraft, could achieve considerable results and effectively support the Army.


    


    

  


  
    CHAPTER 2: THE STUKA IN THE PROPAGANDA WAR


    


    The Stuka formed a very powerful aspect of the German propaganda effort, it was used to bolster morale at home and to project the image of the power of the Luftwaffe abroad. The Stuka was used to reinforce the appearance of invincibility. Even within the Luftwaffe the Stukas, at least in the early years, were harnessed in an attempt to provide proof of the prowess of the Luftwaffe. These articles are taken from the pages of Der Adler, the Luftwaffe’s in-house magazine. They provided a fascinating glimpse from a unique primary source into the world of the Stuka and its pilots, and conveys to the modern reader an idea how they were viewed at the time.
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    The Stuka legend was being perpetuated even during the war years. This postage stamp drawn by E. Meerwarld is from 1943.


    Dive-Bombers in action


    A descriptive report from three fronts by Josef Grabler, War Correspondent


    Right after the first “storks” had taken off, the crews of the Peltz squadron had an opportunity of seeing the stuff these infantrymen were made of. The General was the first to take off, with an infantryman behind him, and then the whole group of the slow-flight aircraft took off, each carrying besides the pilot a few infantrymen with weapons and ammunition. Suddenly one of the “storks” seems to be in difficulty, it rises from the ground but immediately flops back and the machine takes fire, while the crew jump out. An infantryman from Silesia, burdened with a heavy machine gun, had been seated in that plane. Upon clambering out with his heavy machinegun on his back, he goes up to the next machine just about to take off, as placidly as if nothing had happened, opens the door and lugs out a young fellow, one of his comrades, by the scruff of his neck, takes his place inside with his machine gun and off he goes.


    Is this supposed to be war?


    The Peltz squadron had to escort the “storks” and protect them with bombs and machine guns, their chief mission being to get rid of any air defense and heavy machine guns by attack from the air. Not long after taking off, Oberleutenant Peltz saw that the “storks” had landed and were standing about in a meadow near a farm. While others, which had meanwhile been overtaken by the speedier dive-bombers, were just landing. Peltz circled round the farm at about 150 ft. And saw the infantrymen beneath him climbing out of the machines and bringing a table out of the farm. Peltz could hardly believe the evidence of his own eyes when a white tablecloth followed and immediately thereafter infantry came out of the farm with a succulent breakfast. That could all be seen quite clearly from the low height at which Peltz was flying. And that is supposed to be the war in the west with all it’s terrors? Indignant cries were heard in his headphones, confirming that his crews had precisely the same notions about that curious conduct of war that he had himself.


    The squadron leader flew higher to have a better look about. But far and wide no military objective was to be seen that would have been worth a single round. Only a lone short-distance scout plane, a Henschel Hs 126, greeted the Stuka crews by wobbling in a friendly way. Now Oberleutenant Peltz knew from his experience in the campaign in Poland that these short-range scouts had more than once pointed out worthwhile objectives to the dive-bombers. Conversation was impossible, because the scout had a different frequency. Peltz accordingly nosed up to the scout, who slowly described a curve, while the observer waved. That can only mean one thing: there must be an objective round about after all and sure enough the friendly scout leads them to an airdrome. There is a hangar, which is closed, but no aircraft are to be seen, so that a few rounds are fired in to the hangar, which may perhaps bring something out. But nothing does come out and the squadron flies home. Pilot and wireless operator are disconcerted. It has never before happened that they have brought their bombs back from a road, and it is poor comfort that the other squadrons of the wing had fared no better.


    In the afternoon, the squadron started for a like action and once more there was nothing doing. Not a single military objective was to be seen. On their way back they saw the first German vehicles crossing the Luxembourg-Belgian frontier. A gigantic snake of an army rolled over the roads to the west and south-west. Here and there four columns were marching abreast. The Stuka crews broke in to a cold sweat at the thought of an attack by a hostile aircraft on the comrades in the army down below. But nothing at all happened, as far as they could see. But nothing happened, as far as they could see. The fact is hardly credible, but it cannot be disputed that the squadron returned from that mission also with their bombs and ammunition intact. The ground sergeant asked indignantly whether he should lay out bombs in readiness at all. The ground personnel were so disappointed that they were no longer on speaking terms with the crews. That was the second mission on May 10, 1940, the day on which the German army moved out of their winter quarters on the Siegfried line to fight the great battles in Flanders and France. But the poor fellows of the dive-bomber formations, as they laid themselves to rest in the straw, were as disappointed as the disgruntled ground personnel who had run out on them.
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    The front cover from the 25th June 1940


    The ground personnel disappointed


    According to the reports of the situation, the head of the army had already penetrated far into Belgium. Finally, during the forenoon came the order for their new mission, giving as the objective a village where the advanced guard had met with resistance, which the dive-bombers were asked to break down. They flew at 6,600 ft., just as in peace time, and looked for the foe. But nothing was to be seen. They dropped lower to 30 ft. And flew over the village, but there was literally nothing to be seen; it had evidently been evacuated. Not a soul was on the streets and only a few animals were wandering about the fields. On his own responsibility Oberleutenant Peltz flew 30 miles further west. Again there was nothing to be seen. They returned at a low altitude. Finally the head of the army appeared on the fine asphalt road, along which they were flying. Armoured reconnaissance cars and other vehicles had halted at the side of the road; the crews were sitting in the ditch and breakfasted. Here also everything was as in times of peace. Only the ground panels, which showed that the vehicles were German, led to the conclusion that a war was in progress after all.


    For the third time the squadrons brought back their bombs with them. The crews climbed indignantly out of their machines, while the ground personnel hardly condescended to look at them. And these guys are supposed to be dive-bomber pilots, their scowls seemed to say. Oberleutenant Peltz examined every one of his men. No one had even seen a single enemy.


    Then came an order to attack the fortifications of Neufchatel. These were the first blockhouses since Modlin upon which heavy Stuka bombs were dropped. The squadron was surprised to find no air defense. Here also no enemy was to be seen outside the blockhouses.


    The next mission was to attack columns on the roads leading to the fortress of Givet. One roads was allotted to each squadron. That seemed to be a worthwhile target at least; for no one could really have imagined these columns; they simply must be there. Actually however there was not a thing to be seen, the roads were bare. The squadron flew further without the escort of fighter planes until near Givet Oberleutenant Peltz thundered along the road at the head of the crowd, until finally he had enough of it. Flying in a wide arc, he recrossed a wood that they had just flown over and dropped a little bomb into the trees. Then things began to hum! The smoke of the explosion of the bomb had hardly reached the top of the trees before stampeding horses plunged out of the wood, followed by soldiers and more and more soldiers. Well, well, who’d have thought it, said Peltz aloud in to his laryngophone. And then there was a bit of bustle. The squadron hammered as hard as they could in to the wood and into the men and animals down below. Dusting out that wood with the little bomb had well repaid the trouble.


    After the German tanks had advanced beyond Bouillon into the open country, they encountered vigorous opposition on the part of the French at a point where a detour was impossible, and the squadron of Oberleutenant Peltz was ordered to clear the way for them. The day was still young and visibility was impeded by ground fog through which only the hill-tops emerged. Gradually however the mist lifted and Oberleutenant Peltz, while flying over a wood, observed the presence of a large number of motor vehicles, but he was unable, in spite of flying low, to make out whether these were hostile tanks or our own, and therefore was unable to order an attack. Upon landing on his return, however, he was met by a report from our tanks that the French were attacking in large force, from which it was evident that the tanks seen had actually been French after all. The squadron accordingly thundered back, after having received instructions to attack the blockhouses at X, should no more tanks be observed on the road between Bouillon and Sedan. Flying at an altitude of about 10,000 ft., the squadron arrived at the point of their presumptive activity. It had meanwhile developed in to a brilliant summer’s day. The road stretched into the distance far below the wings of the dive-bombers and Oberleutenant Peltz dropped to 6,500 ft. And then to 5,000 ft., in order to search the road and its immediate vicinity. Suddenly the cry was raised, “Look out, pursuit planes behind us!”


    The warning cry, heard for the first time in the campaign in France, acted like a trumpet call; for the Stuka crews had not hitherto met with hostile planes in the west. But there was not much time for meditation, because the phosphorus filaments were already hissing through the squadron. The air-gunners kept blazing away for all they were worth. The squadron had meanwhile nearly reached Sedan and the fortifications for which their bombs were intended lay far below. In spite of the continuous attacks by pursuit planes, who could only be kept at bay by air gunners, the squadron managed to drop their bombs, but then there was only one thing to be done in the face of the superior numbers of French pursuit planes, and that was to step on the gas and beat it for home. The French followed the squadron for a little while until a French plane was shot down, at which howls of delight were heard in the headphones. It is impossible to say whether their fuel was becoming exhausted, at all events, the joyful fact they thereupon showed the large cockades on the lower surfaces of the wings and sheered off.


    Oberleutenant Peltz at last found time to inspect his squadron and found that two machines were missing. That was unfortunately only a bitter confirmation of what he had already seen; during the air fight a Ju 87 had withdrawn with a trail of smoke behind it. Oberleutenant Peltz throttled down to let the squadron pass and was able to ascertain by the marks of the various machines that it must have been Leutenant Haller. At that moment, the squadron was just flying over the German front lines, Peltz saw a tall pillar or smoke rising from the ground. That would not itself have attracted any special attention, because all sorts of things were burning in the neighbourhood, but Oberleutenant Peltz happened to have sighted precisely that smoke, being animated by an indefinite suspicion. He accordingly flew lower, and sure enough, a Ju 87 – Haller’s machine – was ablaze there. In spite of the severe damage to the plane he had after all succeeded in reaching his own side of the lines. Peltz dropped to a low height above the ground and saw Haller, with his face as black as that of a nigger, frantically waving.


    The infantry help


    Haller appears to be uninjured, but his gunner is lying motionless beside a tree. Help is evidently urgently needed. But how is this to be managed? A bright idea strikes Peltz as he discovers infantry on the march on a small road not far from where the emergency landing had taken place. He climbs a little and writes a note, with his left hand on the control column: “Wounded airman 300 metres west of the road beside burning plane. Needs help.” Placing the note in a message-bag, he dives down again over the infantry, who were dislocating their necks watching the pilot doing funny stunts just overhead. A few feet above the head of the battalion, Peltz lets the message bad with its long coloured streamer flutter down and sees a number of infantrymen running to pick it up. If the wounded man can still be helped at all, his safety is now assured; for a surgeon always accompanies an infantry battalion. While flying after his squadron, now disappearing over the northern horizon, Oberleutenant Peltz reflects that flight leader Oberleutenant Unbehauen is still missing, as far as he has been able to observe. He is unable quite to grasp the fact that something should have happened precisely to that Sunbird, nicknamed Zaratza. Peltz is rather depressed, as he finally lands, at the thought that the very first air combat in the west should have cost him two losses. Two machines are gone. One was that piloted by Leutenant Halle, which he had sighted ablaze on the ground, and the other was that of Oberleutenant Unbehauen, about whose whereabouts he still knows nothing. It is no comfort to hear that the other squadrons of the wing have also suffered losses during the attack by the French pursuit planes.


    Peltz is called to the telephone. And who should report himself, but Zaratza the sunbird, radiant as ever!

    “Quite right Chief”, he reports, “Landed smoothly on German territory, although with 65 hits. Can you send a “Stork” round at once? Petrick has two gunshot wounds in the abdomen. Landed at such and such a place. If I was able to land with the Ju 87, you can certainly pull it off with the “Stork”.”


    “I’ll come along myself right away” replies Oberleutenant Peltz. “In fifteen minutes at the outside you may expect me.”


    And then everything must go at top speed.
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    Der Adler featured cartoons on the back cover. This roughly translates as ‘You have to come down now, the others want a turn!”


    Man in distress


    The “Stork” is already waiting with its engine running, started up by speedy hands; for the personnel had at once understood from fragments of the telephone conversation what had to be done. Oberleutenant Peltz runs to the “Stork”, just as he is, and climbs in. The door is flung to behind him and off he goes. The emergency landing ground, the second that he had occasion to view from the air that day is soon located. A Ju 87 standing in an open field is hardly an object that can easily be overlooked, when the approximate location is known. A picture that presents itself closely resembles that shown by the machine of Leutenant Haller. The radio operator is lying in the grass beside the plane and Zaratza is waving. The resemblance is so strong that the observation subconsciously strikes Oberleutenant Peltz, as he lands, that Zaratza is not black in the face as Haller had been.


    Peltz brings the “Stork” to stop a few feet away from the Ju 87 and jumps out. Non-commissioned officer Petrick is lying quiet and pale on his back. He appears to be unconscious, his combination suit is saturated with blood.

    “We’ll set him on the middle seat. You take the rear seat Zaratza, and hold him tight. Take a hold.”

    The wounded man is cautiously carried the few steps to the “Stork”. Oberleutenant Unbehauen climbs in first, grasps the non-commissioned officer under the arms and helps him in to the plane, while Oberleutenant Peltz lifts his feet. Petrick groans. Finally they manage to lift him on the seat, where he collapses. Zaratza embraces him with his arms from behind and holds his tight.


    Within 65 minutes after receiving two bullets, the air gunner Petrick is lying on the operating table. It may be added here that he has meanwhile fully recovered, but the doctors left no doubt on the point that it would have been impossible to save him but for rapid transport to hospital.


    At last Oberleutenant Unbehauen finds time to report his experiences from the air to his squadron leader.


    “Petrick must have been wounded at the very beginning of the attack by the enemy planes. I see the tracer filaments constantly flitting about the cockpit and hear a cracking and clicking in the engine, but Petrick is not shooting. I yell to him, “Shoot, boy, shoot” and the poor devil actually pulls himself together and shoots off, as I have seen, five drums of ammunition, with which he brought down the French pilot. Then he collapsed. Isn’t it too bad to think that precisely Petrick, who was given the nickname of “Stop-Butt” on account of his waistline, must actually serve to stop a couple of bullets!”


    To the front in a taxi-cab


    That afternoon Leutenant Migeot arrived in a French taxicab after a more than adventurous journey. He had to make an emergency landing with numerous hits in the engine after the fight with the attack planes. His radio operator was badly wounded and unfortunately died soon after landing. Migeot had no idea where he had come down and did not know whether the territory had already been occupied by our troops, or whether it was still in French hands. But he said to himself, as he told us, that only bluff could help him. Armed with his two guns and that of the dead gunner, he wandered to the nearest farm house and first of all asked for something to eat, because he was very hungry. Then he demanded a car at once, putting on his most martial air. Supported by his two guns he uttered frightful threats in case of treachery. He did not himself believe that he would pull it off, but the incredible happened: a car actually came round in half an hour! The chauffeur first had the articles of war read to him, the two guns lending emphasis to Migeot’s remarks, and then off they went. Migeot told the chauffeur to drive him as quickly as possible to the German lines. And once more the unlikely happened; Leutenant Migeot reached the head of the German infantry without having a brush with French troops. It was then no great distance to the field airdrome.


    Shortly afterwards Leutenant Haller also arrived with his hand already in a plaster of Paris dressing; he had sprained it at the emergency landing.


    Attack on Chèmery


    The breakthrough at Sedan had succeeded. The German tank divisions wheeled to the right and accomplished their historic drive to the sea at Abbeville. The French had made furious exertions to take the tanks in the flank and from the rear; so that the Stuka crews had often to carry out attacks for the relief of the tanks. Once there was an attack on Chèmery, the order expressly stating that French tanks in and around Chèmery were not to be attacked after 12 o’clock, the German staff having calculated that the German tanks would have reached the place by that time. That limitation of the attack in point of time was intended to prevent the dive-bombers from bombing their own tanks. Peltz saw large numbers of tanks on the battlefield near Chèmery, but neither crosses nor cockades were to be made out, owing to the dust that they raised. Peltz made his squadron forma defensive circle round him and diced in order to see whether he had to do with friend or foe. Suddenly the cry was raised, “Pursuit planes coming from the sun!” Peltz zoomed up to his squadron at once and saw the white phosphorous filaments buzzing through the air. A Ju 87 had plainly been hit, and Peltz recognised to his dismay that it was the commander’s plane. He gave orders by radio for the squadron to collect in the airspace above Sedan. The commander’s machine was already smoking and Peltz with this squadron placed himself over and above him as cover. A French Morane zoomed up steeply in front of the wind and thereby got in the way of the concentrated fire of the fixed weapons of the pilots. That French plane simply burst asunder and it’s parts flew in all directions – the engine-cover, metal sheeting, fairings and finally the wings. In the meantime, as the Stuka crews noticed to their joy German pursuit planes had arrived and a Morance was shot to pieces by a German pilot before their eyes in a really wonderful way, that plane also breaking up in to its component parts. The squadron collected over it’s over ground at Sedan, while the commander flew home. It was afterwards found that his gunner, Oberfeldwebel (First Sergeant) Herzog, had been killed by two cannon shots. Major Sigel himself had been lightly grazed on the neck, but the burn fortunately merely caused a painful blister. He reached home safely although his machine had been riddled like a sieve.


    “Hold on! Our own tanks!”


    The squadron once more advanced on Chèmery, but had hardly reached the battlefield, before the troublesome Moranes once more made their appearance. An air combat took place, this time without incident, and the squadron flew back to collect over Sedan, after which they started a third time for Chèmery.


    The little town lies straight ahead on the course. Huge conflagrations are raging and enormous clouds of smoke are ascending in to the sky. Numerous tanks can be seen moving out of the town in the direction of the German lines. That can only be the French. Peltz orders an attack and the squadron dives behind him. He has a group of these tanks exactly sighted in the reflecting sight, and will be pressing the bomb release knob in a few seconds; his bombs will be dropping and his crews behind him will be getting rid of their bombs too! At that very moment he recognises a swastika flag on a tank and immediately gives the order by wireless, “Don’t drop a bomb! Our own tanks!” The order is given and received in a second during the actual nose dive – and not a man of the Peltz squadron drops a bomb! After having gone through three air combats, the crews were still so keenly alert that they received and understood the command of their squadron leader even during the terrific pace of a nose dive. By a hairs breath death did not drop out of the sky on their brothers-in-arms below.


    There was a mite of breakage when the dive-bombers finally landed, because several machines had been knocked about quite a bit by the repeated air combats. A Ju 87 performed the craziest exploit of all, a cannon having registered a hit on the oxygen bottle, which had promptly exploded. Simply everything on that machine wobbled while in the air; everything had been torn apart, and the tail unit was hanging practically by the operating rods of the controls alone. The machine dissolved in to its component parts as it landed, but not a man was injured.


    The warfare that had played such a great role in Poland began anew. Hostile columns were attacked by bombs and machine-gun fire and the dive-bombers inflicted frightful losses on the enemy. Defence by the enemy attack planes had meanwhile become very feeble, so that our dive-bombers were once more able to fly alone without being escorted by their own fighters and to carry out strafing on their own account. It was sometimes pure target practice. Peltz often caught himself wondering even during a dive whether he should drop a 250 kilo bomb, or whether a 50 kilo bomb would do the trick. Every bomb dropped was observed by one’s comrades and was the object of sharp criticism by wireless. Anyone missing his target had to hear himself abused as “Uhrmacher” (watchmaker), which of course is not intended to convey any aspersion on that worthy guild; it is merely a technical expression used by the dive-bomber crews. After having got rid of their bombs, pilots and gunners would take the crowd on the ground with their machine guns.
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    More gas, Oscar, we'll get him!


    “Spitfire behind Anna”


    The left wing of the German army had meanwhile rolled up the French front in the direction of Calais and the military defences of that town were assigned to the Peltz squadron as new objectives. Even at the very first approach a picture presented itself to his crews which none of them will ever forget. The British island lay bathed in sunshine, as if within touching distance, separated from the Continent merely by a strip of water which looked from that great altitude as if it were merely a stone’s throw across. So that was the island that had started the present war! The island to whose debit all the consequences of the war will be booked. The crews knew that the British were still in Calais and were prepared to drop their bombs on them with especially friendly greetings.


    Horizontal bombers had already been at work on Calais before the Stukas and the town was ablaze at several points. Many ships lay in the harbour and in the roads; the enemy was evidently bolting. Clouds of smoke were being driven by the wind towards the south-east, so that the squadron was unable to approach from the land side but had to go out to sea, whereby they got within range of British pursuit planes who came over the water in a few minutes from Dover and Folkestone to lie in wait for their prey. Oberleutenant Peltz was aware of that and had previously informed his pilots and wireless operators of the possibility of attack from that quarter. While flying over the north-east of Calais at an altitude of some 11,500 ft., in order to proceed out to sea he first looked around for hostile planes. It is a mistake to talk of the devil! Like a shot from a gun, evidently swooping down from a great height, a spitfire whizzes past Peltz and makes an elegant curve to get behind him. The British pilot does that so neatly that he is practically directly beneath and behind the tail unit of the squadron leader’s machine after having flown out of the curve. It is unnecessary for half the squadron to yell out “Spitfire behind Anna!” (As the machine of the leader is called); Prltz has already observed that fact with all desirable clarity. Peltz depresses the nose of his ship and thunders earthwards with the expectation that the British pilot will immediately follow suit. After having dived a short distance, Peltz runs out the nose-dive brakes to shaken the speed of the dive, and the British pilot, unable to brake his descent promptly whizzes past him at one side.

    “See you again, buddy”, cries Peltz, “Some other time perhaps.” But the British will never find another chance of meeting German dive-bombers again. Peltz has hardly called his friendly parting greeting after him, when another airplane shoots past him like a shadow in the same direction after the British plane. Peltz has just time to recognise the beam crosses in a hazy way. Now there is no need for anxiety. Peltz pulls out his machine and looks down, where the German Messerschmitt is just shooting down the British plane. The whole occurrence from the appearance of the Spitfire until he was shot down was over in a few seconds, and now the bombs of the Ju 87 are hailing on the ships down below in the harbour. It was impossible to observe the details of the hits, everything being wreathed in dense clouds of smoke.


    The Inferno of Dunkirk


    After the fall of Calais the last strong point left to the British forces was Dunkirk, which became the culmination of the greatest outflanking battle hitherto fought in the present war. The British were pushed further and further back, and found no other way out than to board their ships and clear off. It may be noted in passing that they thereby betrayed their allies, the French to an extent that would never have been credited. The French fought desperately with their backs to the town of Dunkirk against the onslaught of the German troops. The British, on the contrary, withdrew a company here, a battalion there, one after the other from the fighting line, marched them to the harbour and the beach, and there embarked them. It is not so well known that the British adopted a measure to save at least part of their Expeditionary Force, which at any rate has the merit of originality. As soon as it appeared certain that they would not be able to hold their position on the Continent, they mobilized everything on the south-east and south coasts that was capable of floating at all; besides steamers and tugs of every description, they sent off even the tiniest power-boats that could hold only a few men. The whole of that gigantic armada was sent to Dunkirk to save whatever it was still possible to save. It will be readily understood that the mobilization of these craft enabled the British to transport part of their Expeditionary Force back to their island home, because the German troops were unable to reach the town in time to prevent that operation, the British having blown up the sluices and thereby inundated the whole are round about Dunkirk. Under these circumstances, it was only natural that the German Air Corps made a merciless clearance of the British transporter fleet.


    In the experience of the dive-bomber crews, Dunkirk represented one of the dramatic climaxes of the whole war up to that time. All hell seemed to have broken loose there. Horizontal and dive-bomber formations uninterruptedly dropped their deadly loads on to the doomed town. It was hardly necessary to take accurate aim over Dunkirk and it was anyhow practically impossible to do so, owing to the dense pall of smoke in which the town was continually enveloped. Every bomb scored a hit, because the allied forces were compelled to collect enormous masses of troops in the town itself, since the free space at disposal was steadily growing less. They simply did not know where to dispose their troops; for in the town of Dunkirk was penned up a whole army that had originally been in occupation of all Flanders and part of Northern France. These troops were now all crowded together in the narrow space of Dunkirk and every house in the town was crammed full of soldiers, as was later revealed. They had erected tents on all the open spaces, and the whole neighbourhood of the town, as far as it was still occupied by the French, was congested with troops and vehicles. The dive-bomber crews made a less agreeable observation over Dunkirk of the same nature as they had already made over Warsaw. The concentration of so many troops naturally lead to the massing of anti-aircraft artillery in a very confined area and countless anti-aircraft guns were firing in and round about Dunkirk.
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    Third-class ticket for Dunkirk


    The blazing oil tanks in the harbour were the chief source of the enormous clouds of dense smoke lying over Dunkirk. When Peltz and his squadron dived, everything was at first black with smoke; nothing was to be seen at all, visibility simply did not exist, and targets could only be dimly made out after having pierced the layer of smoke the bombardment of Dunkirk from the air was so concentrated that a pilot had literally to watch out that he did not get a bomb in the neck from his comrades flying above him. The approach to that last bulwark had long since ceased to be a problem. Even hidden by banks of cloud Dunkirk was not to be missed, because countless numbers of anti-aircraft shell-bursts were to be seen, even above the clouds, at the point where the town ought to lie. Hostile aircraft were hardly ever to be observed over the town and only German planes were to be seen. Oberleutenant Peltz and his squadron attacked Dunkirk eight times altogether. When the squadron took off during those days, the ground personnel merely remarked, “Third-class ticket for Dunkirk, without changing!” It frequently happened during an approach that whole groups of Heinkel horizontal bombers of the He 111 type passed through the dive bombers and the pilots and gunners of the latter could then watch with satisfaction the bombs dropping from all the bomb-wells of these formation.


    The British forces at first carried out their evacuation operations practically only under the cover of night. But the ring of the German troops steadily closing in on the town made the situation so acute that they were no longer able to confine themselves to night operations. It was only a matter of a few days until Dunkirk would have to fail, so that the British were compelled to continue their fight by day also. The heavy shipping traffic between Dunkirk and England caused thereby was naturally meat and drink to the dive-bomber crews; for the small point targets, such as presented even by large vessels, were their own exclusive domain. They had hitherto bombed land objectives only ertr now to attack floating targets for the first time. The squadron experienced their greatest day when they flew out to sea, a few days before the fall of Dunkirk, to seek their prey. The squadron flew over the coast at a medium height, left it behind, and the British ships were already to be made out ahead, looking like toys from that altitude.


    It must be a big freighter


    Oberleutenant Peltz gazes round about. The large numbers of small fry swimming down below are not worthwhile, they can be raked with machine gun fire. A big freighter must provide a target for the heavy bombs. Peltz flies further out over the Channel and soon sees something better afloat out there. As he reaches the ship with his crews, he can make out that it is a vessel of at least 5,000 tons, steering at full speed fort the English shores. That one must be polished off, and with it many a warrior of old England will be sent to Davey Jones’s Locker! Peltz orders his squadron to attack the ship with all bombs. It is very heavily armed with anti-aircraft guns and knows what is awaiting it. The deck is reddened by the flashed from the muzzles of the guns, smaller vessels in the vicinity are firing with light anti-aircraft guns. The transporter starts to zig-zag, before Peltz begins his nose-dive, and the foam in its wake wriggles like a twisted tail. Peltz dives, the steamer comes closer at a terrific rate, growing in size to meet him. Suddenly he sees a gun of larger calibre standing amidships and, while diving, gives the machine just a slight correction by means of the joy-stick, so that the reflecting sight can seize that gun. Another moment and it will be time to drop the bomb. Now for it! The sight is directed with the utmost accuracy on the big gun. According to all human calculation, the bomb must hit it. Peltz pulls out and once more centrifugal force with its giant fist thrusts him back on his seat. But only for a split second and then he lightly banks the machine to such an extent that he can observe his hit. The explosion has already taken place, he never observed the flash. But an enormous black mushroom is shooting up precisely at the point where the gun had just been standing. The heavy bomb had landed amidships. Flashes appear at a number of points on the ship. Several bombs also fall beside and behind it - the work of his comrades. Their machines are diving on the ship from all sides. A hail of bombs takes place. Peltz can see the splinters hissing through the water, the crests of waves spraying over them. As he zooms up, he sees once more a heavy bomb landing in the middle of the deck, shortly followed by another on the quarterdeck. A jet of flame shoots up amidships. Peltz is now far away from the ship attacked, which he can only see is still smoking, but there can be no doubt that it has had enough.


    And now the small fry are for it! Motor boats, yachts, and fishing cutters. Craft of every description are swimming about, some with the bow towards England, others to Dunkirk. These provide targets for machine-gun fire, not very different from the way the squadron has had sufficient practice of in Poland and France in low-flying attacks on marching column. These small aircraft also try to escape by zig-zagging, but it doesn’t help much. Hardly one of the crowded boats but smarts under the bursts of fire from the machineguns of pilot and gunner.


    During the next attack in the afternoon the crews of the Peltz squadron see that “their” ship has been beached and is still smoking. It must have turned with the last strength at command and dragged itself back to the French coast, where it was run aground. That day brought a proud bag: the wing had sunk four transporters and a destroyer.


    The battle in Francey


    After the fall of Dunkirk there was a brief interval of rest until June 5, 1940, where the great offensive over the Somme was opened. Once more the dive-bomber crews had the experience of a discussion of their mission of historical importance as they stood round their commander in a tent by candle light. They all consulted their map and noted the objective, a village to the south-east of Amiens, where a high French staff had their headquarters. After discussing the mission Major Sigel spoke a few words, pointing out to his officers that they would be flying out in a few minutes in advance of the greatest offensive of all time.


    The hurricane bombardment of the artillery at the front was still thundering over the airdrome as the squadron took off in the dark, in order to be over their objective in the early dawn. Shortly after taking off a sight presented itself to their eyes, such as only their fathers before them had seen during the Great War at the time of the battles of machinery. From one end of the horizon to the other the heavy artillery engaged in pulverising the French positions. It was a solemn impression to experience from that altitude, much as an unconcerned spectator, that tremendous push by the German army. The whole line of the Somme scintillated as if huge electrical discharges were taking place. Further to the south, the impacts could be seen lying close together. Flames were shooting up, wherever one looked. The explosions of the discharges and impacts swallowed up the noise of the engine. The impression made by the magic of fire on the Somme was thus all the more spectral. Oberleutenant Peltz has his squadron altogether although it is still dark, and it had not become much brighter by the time they are a short way off their objective. Peltz looks at the clock. The raid has been timed for 5.05 am. There are still a few minutes to go. He banks in a wide curve, so as not to be above the objective earlier than the time set. Peltz once more looks back to where the artillery duel is proceeding below. It has risen to a hurricane of fury, as can be recognized from the much more increased concentration of fire. Under the overwhelming impression of the scene, the squadron leader almost forgot to approach his objective in time. It is a small place, rather larger than a village, but still not a town. Numerous vehicles are to be seen on the streets and at the outskirts of the place. It seems to be just the right kind of place for a raid, being evidently well occupied and just of the right size that the bombs of his squadron can completely cover it in. The raid goes off smoothly. Every bomb scores a hit and the objective is soon enveloped in clouds of smoke. While on his way back, Peltz sees a machine of another squadron crash in flames. It probably chanced to get in the trajectory of an artillery projectile and received a direct hit. After the capitulation of Paris, the French front began to give way everywhere. When the French troops did offer resistance, the dive-bombers swooped in and made the sparks fly. During the further advance the French mostly arranged rallying positions to the rear, usually by strengthening villages by throwing up field fortifications. After the German infantry had taken a bulldog hold, rarely more than half an hour had elapsed before a dive-bomber formation appeared and completely pulverized the islet of resistance.


    French defense by pursuit planes had practically ceased to exist, so that dive-bomber crews were able to take liberties that would have been self-prohibitive, had enemy interceptor planes been about. Conditions were once again as in Poland, where everything that had a propeller had been smashed within a few days. During an attack near Troyes the Peltz squadron pulled off a great coup. The sun had just risen and was breaking through the nocturnal veil of haze that still hung over the ground. Ober lieutenant Peltz was flying in the direction of Troyes at an altitude of 1600 ft. When he discovered an endless column of enemy motor lorries. He broke up the squadron to crack that nut. Once again there was the merry hell down below on that road, as the vehicles crashed in to trees, bucked into the ditch, or exploded under machine gun fire and a hail of bombs. Oberleutenant Peltz was just climbing a little higher in order to get a better view of the effect, when he suddenly saw a gigantic spurt of flame from a group of lorries that stood for a few seconds over the colun and finally reached a height of over 3,000 ft. That had been ammunition – that had!


    General von Richthofen was at that time commanding officer of the air corps to which the Peltz squadron belonged. The General was constantly hustling about with a Fieseler “Stork” to keep an eye on weather conditions and to even find objectives. He was rather astonished at first to find machine-gun hits in his machine. The go-ahead action on the part of the commanding officer had its reward not only from a tactical point of view, but the General solved the problem of improving the mechanization of this formations in a way that left nothing to be desired. One fine day, that is to say, he spots during a reconnaissance flight an enormous park of automotive vehicles belonging to the French army, the German advance having proceeded so rapidly that the French had had no time to remove them. After landing, the General promptly tips off his formations by telephone that large numbers of lorries are standing at the place he had reconnoitred and hints that there might be a chance to provide themselves with any vehicles they needed. The Peltz squadron, which could long since have done with a replenishing of their park, does not need to be told twice, but packs off a lorry with a number of drivers to the front, where the party is one of the first to arrive. First come, first served. It was a real drivers paradise, and the men of the Peltz squadron could afford to be finical. They helped themselves only to lorries of eight cylinders and upwards, and of these only the very best makes.
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    That's a very modern apartment, also the children learn to fly early!


    The first attacks on England


    Soon there was fresh work. Floating objectives were now assigned to the squadron after it stood the test so remarkably well in attacks on transporters. The next raids were on British convoys attempting to run the blockade of the Channel. These flights over long stretches of sea were a trifle uncomfortable at first, because a dive-bomber pilot has, of course, only one engine; when that cuts out, there is nothing for it but a dip in the “drink” with all its disagreeable consequences. Although the crews were provided with life jackets, they had no yearning for a cold footbath. The anxiety felt about the single engine often led subconsciously to a certain feeling of uneasiness. Did it not just conk? Not a bit of it! The engine is roaring quietly in its sonorous way, as it always roared. Merely imagination playing tricks! After the first dew raids, they had familiarized themselves with flying over the sea, thanks in no inconsiderable extent to the unbounded confidence that the pilots were able to place in the work of their mechanics.


    At first there was occasionally a hitch with the convoys and many a bomb missed its target. The British skippers tried a new trick of dodging aimed bombs. When an attack was reported they did not rush off at full speed in zigzag, as hitherto, but in circles. That was very awkward for the dive-bomber crews, until they had found out the arc, and more than once fervent, but unholy Bavarian expressions were to be heard in the headphones. In a short time, however, the squadron had got in its hand and many a proud British steamer was sent to the fishes.


    Peltz flew with a large formation in the first attack on England, a raid on London. Unfortunately the raid had to be broken off owing to very bad weather conditions, which made a flight in formation very difficult. During the return flight there was a little misadventure, which in reality was not one. Peltz had been flying back blind and dived through the clouds, when he knew that the French coast lay beneath him , in order to catch a glimpse of the earth. He had barely reached the open and recognized the coastline below, when “Archie” opened a furious fire. Fortunately the machine was not hit, but the crew were hopping mad. That cursed anti-aircraft defense! We’ll show them this time! Arrived home, Peltz at once got on the phone and rang up everyone he could reach to work off his wrath. But he speedily calmed down when he got hold of the officer commanding the anti-aircraft defense, who spoke a few soothing words. “My dear man”, he said, “there’s no great call to get your dander up. We recognized you all right as a German machine, but what you evidently failed to recognize was the Bristol Blenheim behind interceptor behind you, which was evidently out for your scalp. My gunners shot it down not very far behind you.” Peltz vowed never again to bawl out “Archie” – at least until the next time.


    The cold season made the raids on England more difficult. Although the machine is almost perfectly equipped against the risk of ice-formation, by means that need not be discussed here, still there was one troublesome feature. Blind flying often seemed to take no end when zooming up to find the open, the clouds appeared to go up all the way up to heaven, and the result was that the windows of the cockpit became covered with ice, thereby eliminating free vision, one of the most vitally essential elements of flying.


    Whale hunting


    Although the cry of “Interceptor!” is not exactly music in the ears of a bomber pilot, Peltz had perforce developed a method that enabled him to always shake off enemy pursuit planes. When on his way to his objective above the clouds in brilliant sunshine, Spitfires or Hurricanes were almost always sure to turn up. Fortunately these troublesome insects revealed their presence at a great altitude in good time by the white condensation streaks. Then the first thing to be done according to a well tried recipe was to get in to the clouds. Peltz had barely disappeared from view when he changed his course; he flew for a time on the wrong course and then cautiously poked his nose out into the open. The pursuit planes had mostly gone off by then, looking for the enemy on the old course and waiting till he came to the surface again. His crew gave that method of shaking off the British pilots the name of “whale-hunting”, because whalers, like the British pilots, are after a big fish that also doubles under water. There is no fear that British pilots will reap any benefit from the publication of that dodge, because they will have already have noticed for themselves that the German bomber pilot, who again and again destroys precisely their most valuable military objectives, is not to be diverted from his objective. When the faithful Ju 88 was homeward bound and flyng blind, leaving nameless destruction behind it, the gallant crew were accustomed to chant their battle-cry to the well-known tune “Wir haben den Kanal, wir haben den kanal – noch lange nicht voll” (which might be freely interpreted “We have not filled the channel, we have not filled the channel – by a very long way”).


    And now the reader is invited to make the acquaintance of that crew, whom there will often be occasion to mention. Besides the pilot and commander, Oberleutenant (Flying Officer) Peltz, there was the bomb-aimer Oberfeldwebel (Sergeant-Major) Rauscher, meanwhile promoted to the position of Leutnant (Pilot Officer) for bravery in the presence of the enemy. The radio operator was Oberfeldwebel (Sergeant-Major) Schönchen, whilst Feldwebel (Sergeant) Klaar acted as rear gunner. All three are of the same hard timber as their commander. Men who would be prepared to fetch the devil’s grandmother out of hell, as all in the day’s work.


    German bomber muscles in on a British airdrome


    Once more Peltz and his crew are off for England. Over the Channel, the weather was all that could be desired, but the low clouds steadily tail off as they approach their objective. Peltz is till 4,600 ft. up as the last veil of cloud flits by and then the machine is in the open; there is no further protecting mass of cloud in front which is not quite healthy for a lone plane that aims at worrying the British a mite.


    Peltz flies a little further at the risk of running up against enemy pursuit planes in that wide open expanse of sky. He must decide quickly. His objective is still far off and it is not to be reached under the present circumstances, so that he must seek a substitute target, because there can be no question of carrying that nice little load of bombs back with him. At the worst, there is always London, but that would be merely a makeshift target that appears to Peltz and his crew to be hardly a fair deal. They are accustomed to better objectives.


    The pilot has now left the protecting cloud cover quite a distance behind him, but can detect no worth-while objective for his precious bombs, however much he looks about him in every direction. Suddenly he spots an airplane several miles away over to the left that is travelling away from him and seems to be intending to land. At all events it is plainly descending. But if the pilot is going to land, he will most likely do so on a landing ground. Peltz nudges Oberfeldwebel Rauscher beside him, who has also noticed the plane and is of the same opinion as his commander, without many words passing between them. Airdromes are always worth-while objectives.


    Peltz has long since started the slight deviation from his course that brings him on the track of the landing British and in a very short time they have the landing British and in a very short time they have the landing ground before them. There was some landing ground! That was much more than an ordinary kind of landing ground, it was the real thing in airdromes. There was a steady coming and going of aircraft and a number of machines stood in a bunch together, evidently alongside the gas pits, and there were extensive hangers close by. “O Boy!” says Peltz, “Me for that”.


    Now a raid on a British airdrome in bright sunshine out of a blue sky is not quite as simple as a matter, as it looks, because the British are accustomed to protect their airdromes by plentiful use of anti-aircraft defense artillery, more especially light weapons, that are rather awkward for any low-flying machine. Oberleutenant Peltz knows all about that and his crew naturally know that too, but they hope to pull it off by acting on their well-tried maxim that can be done by bluff, where bashfulness will not have a look in. Peltz has long since laid his plan, as he descends in a wide turn and manoeuvres himself towards the airdrome. A training course seems to be in progress down below, because aircraft are constantly flying round the airdrome, and Peltz intends to muscle himself in to that traffic as if he belonged to the gang. Peltz has completed his turn and is flying straight for the airdrome; he can even recognize the landing cross ahead. Rauscher says, “Pursuit planes are taking off”, but Peltz only shrugs his shoulders; it is scarcely to be supposed that they are after him because he does not seem to have been noticed yet. Several machines are landing simultaneously and others are whirring in from the left. There are all sorts of types among them, but Peltz has no time to bother about them. His attention is concentrated on the crowd of machines ahead at the gas pits. Suddenly a red streak flits past the front turret. Then again; more and more of them. “They’ve spotted us now!” But the firing stops at once and Peltz sees the reason why; there are too many British machines in the air, so that the anti-aircraft defense can not shoot properly. Rauscher has his hand on the bomb release gear, but Peltz stops him and banks sharply to make an about turn. The approach has failed. It passed very close to the objective so that the bombs would not have exerted their full effect.


    “Down with the bombs!”


    The numerous British planes in the air appear not to have noticed as yet what is going on. Some land, but others take off, while others are flying round the airdrome, as if nothing had occurred. “That is very nice of these guys”, says Peltz, “because in that way they are preventing their own artillery from firing.” At a very low altitude Peltz approaches the target again in a sharp curve and once more the tracer from the ammunition of the light anti-aircraft guns whistles past. But not a single hit is scored.
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    The front cover of ‘Der Adler’ 3rd February 1942


    


    Stukas


    Prof. Karl Ritter’s New Film


    A field airdrome somewhere in France. A couple of Stukas (dive bombers) ready to take off. Airmen in full outfit with weatherbeaten countenances. Cries and commands on all sides. In reality we are standing on the Ufa lot in Babelsberg, where a new film is struggling into being. A film that is to be a heroic epic of our Air Corps and a monument to inviolable comradeship. It is intended to be a vivid presentation of the struggle and victory of our Airmen in France based on the plain and unadulterated truth. At the present time there is one director in Germany who possesses not only the artistic power, but also the full inner justification for the production of such a film, and that is Prof. Karl Ritter, the pilot of the Great War. He grew u, as few others have done with the beginnings of aviation in Germany, he experienced its smashing after the Great War and its reconstruction under Reich Marshal Hermann Göring, and now he is once more in the fighting line. To be able to fly, and to be allowed to fly, that is the secret pivot of a life unusually prolific in excitement and tense situations.


    He began his reminiscences in unadulterated Würzburg dialect by saying. “I am really quite an old eagle. Even as a boy, I was intended for the army and so found myself in barracks, became Fahnenjunker (Aspirant Officer) and lieutenant of engineers. In 1909 I married and became an airman, although that was not such a simple matter as it is today. Whoever wanted to fly had to provide his own machine. I began to build one for myself and, in order to make more rapid progress, applied to my superior officer to have a fitter, a carpenter, and a coach house placed at my disposal. His reply was terse and to the point, “The man’s crazy!” But in the end I got my way and the contraption actually flew. I do not know whether young men of today can appreciate what that meant to me. But I confess that I did not always land in the orthodox way: something always broke, but I cheerfully repaired the damage and started again, until I was finally officially seconded in due form for instruction in aviation. As then, as throughout my whole life, the aim was to learn and to keep on learning. In 1911, I passed my tests as certified pilot on a monoplane of my own construction and received my membership card No.121 of the Fédération Aéronautique Internationale.”


    From that day on Leutenant Ritter of the Third Royal Bavarian Battalion of Engineers knew no peace. He devoted all his energy to promoting military aviation in the Bavarian Army and had firmly resolved to be transferred to the Air Corps, when the Great War broke out. He left for the front as officer of engineers, but was soon seconded to the Air Corps, took part in numerous undertakings gained the Iron Cross, Class 1. Aviation did not lose its attraction for him, even after the War. He worked out plans for the organization of sporting aviation and finally became the creator of German Aviation films of the heroic stamp. “Pour le Merite” was the first of these, in which he gave final form to the pride and bitterness of his own experience in the Great War. It was followed by “Legion Condor”, a film of the German volunteers in the Civil War in Spain. Karl Ritter himself, supported by his son, photographed the decisive phases of that war, being often on the move for hours on end from morning to night. He sat for twelve hours in a plane, while hostile anti-aircraft guns banged away at him. Thus arose a faithful picture of the war on foreign soil, of the spirit that animates our airmen, and of the planes that proved to be superior in every respect to the enemy machines. And now a new film is being shot, in which men and dive bombers occupy the centre of interest.


    Two unusually bright and vivacious eyes in sharply cut features impress themselves on the listener, as Professor Ritter vividly and tersely describes his new commission. “It is the aim of this film,” he said, “to present the German airman as he really is for the benefit of our own people and also of countries abroad. They are simply young lads, hearty and straightforward, who do their duty unostentatiously as a matter of course without talking about it; human beings with a healthy sense of humour and unquenchable joy in life. Just as they often presented themselves to me on an airdrome in France. Some would be reading, others having a game of cards, others playing music, or otherwise diverting themselves in their own fashion. Then came the order for action and a few seconds later they would be climbing with the same quiet assurance on to their machines, and taking off on a raid. Only those who have actually been present can really have any conception of the stuff that these men are made of, and the physical and intellectual forces that enable them to hold out even in the most trying situations. That is the reason why a film that purports to deal with these men can only be made by one who is himself an airman, just as everyone who knows war only from hearsay must call a halt before portrayal of war itself. Personal experience is essential.” Karl Ritter was once again on the front during the campaign in the West. He points to two Ju 87 dive-bombers before us and proceeds with his description. “These planes belong to the wing to which I was attached in the West. I intended at first to travel about and to visit several field airdromes, but then I decided to remain from start to finish with the same wing. That proved to be the right course. For I had full experience of everything in that way: everyday routine, work, fighting and victory. That reality has entered in to the film, which contains no invented incidents. I was able to document even the most trifling episodes of the scenario by bringing only events that actually occurred. And the scenario by bringing only events that actually occurred. And the characters too are exactly such as are to be met with on every field airdrome. Beside the commander, the paragon leader of his wing, there is the comrade with artistic temperament who cannot do without his piano, even in war, to play Beethoven and Wagner. The dashing Flying Officer, a favourite of fortune in every situation in life, is paralleled by the definitely unlucky fellow who fails at everything. All of them, officers and men, differ altogether in temperament, but all are of one mind when the time for action comes.”


    The action of the film covers six weeks of the campaign in France. Stukas thunder over the battlefields in the West and swoop on the enemy, forts are shattered, moles burst asunder, and ships blow up. In spite of that, however, Professor Ritter would prefer not to call the film a “war film”, but rather a “soldier’s film”; for the most important factor of the war it is the man and comradeship. It is not a matter of chance that a dive-bomber wing occupies the foreground of interest. That branch of the service to a great extent determined the course of the campaign in France; it has impressed itself most forcibly on the mind of the German people and throughout the world, and it gives the clearest possible expression to the absolute will of victory.


    It is a particular pleasure to watch Professor Ritter at work. The old soldier, as he is, has fused his co-workers into a genuine team – artistes, camera-man, scenic artist, the writer of the scenario, and musicians, they are all members of the “Old Guard” with whom he had shot many successful films. His closest collaborator is his son Heinz, who also made the open-air shots for the Stuka film. “The most difficult problem,” he tells us, was to get diving Stukas before the camera and I have to thank the comradely spirit of the dive-bomber wing that I succeeded at all. Day by day the boys flew as if it were the most natural thing in the world, until the shots were perfect.”


    So much at least is certain. This film will meet the ideas of the front-line fighter. It will be a document of soldierly spirit and genuine comradeship, such as only the common struggle can bring forth.


    


    


    

  


  
    CHAPTER 3: THE DESIGN PROCESS


    Early design


    The Stuka dive bomber is one of the most iconic images of World War II, hanging like hungry vultures over the battlefields they feature in every newsreel and have come to symbolise the Nazi war machine. Never was a metaphor more apt, on the surface the Goebels propaganda machine was able to project an aura of invincibility, they were sleek, modern and numerous. Like the horse drawn Wehrmacht however, they were actually available in relatively small numbers, spread over too many fronts and in reality they were slow, unwieldy and unsuited to the magnitude of the task.


    Although it was already obsolescent by 1941, the Stuka was to prove to be one of the most versatile machines of the war. Used as a night bomber, torpedo launcher, trainer, long-range reconnaissance aircraft, tank-buster and a host of other specialist tasks, it was at its most fearsome as a dive bomber. Screeching out of the sky, with its morale-sapping siren at full blast like some furious bird of prey, the Stuka’s airbrakes still allowed it to slow to a speed which enabled its bomb load to be delivered with almost pinpoint accuracy. With a virtually unopposed mobile flying artillery of this calibre, it was no surprise that it was initially so successful.


    The Junkers JU-87's principal designer was Hermann Pohlmann; he held the opinion that any dive-bomber design needed to be simple and robust. His vision led to the omission of many obvious technical innovations which were being introduced at the time. One of the most obvious examples is the decision not to incorporate retractable undercarriage which was discarded in favour of an older design feature, fixed undercarriage which was to produce one of the Stuka's distinctive features; its fixed and "spatted" undercarriage. Pohlmann continued to carry on developing and adding to his ideas and those of early pioneer Karl Plauth. Plauth was killed in a flying accident in November 1927 but his ideas lived on. After Plauth's death, Pohlmann continued the development of the Junkers dive bomber. Plauth’s ideas were incorporated into the Ju A 48 which first underwent testing on 29 September 1928. The military version of the Ju A 48 was designated the Ju K 47.
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    Ernst Udet; the greatest proponent of the dive-bomber and the Ju. 87


    When the Nazis came to power, the design for a new dive bomber was given priority. Despite initial competition from the Henschel Hs 123, the Reichsluftfahrtministerium (RLM) - German for the "Aviation Ministry" - turned to the designs of Herman Pohlmann of Junkers and co-designer of the K 47, Karl Plauth. During the trials with the K 47 in 1932, the double vertical tail stabilisers were introduced to give the rear gunner a better field of fire. The main, and what was to be the most distinctive, feature of the Ju 87 was its double-spar inverted gull wings. The gull wing was first seen on a glider when the Weltensegler flew in 1921. Its wings were externally braced and featured swept-back wingtips. After the aircraft broke up, killing its pilot, the design feature stayed out of popular use. The gull wing made a resurgence in 1930 with Alexander Lippisch's record-breaking Fafnir. Lippisch used the configuration for its increased wingtip clearance and the ill-founded belief it improved stability in turns. The gull wing design was next adapted on Seaplanes.


    During the early 1930s, as engine power increased, so did the need for large propellers that could effectively convert power to thrust. The traditional gull wing design with its raised central point allowed designers to ensure adequate propeller tip clearance over the water by placing the engines on the highest point of the wing. The alternative was placing the engine on a pylon. Possibly the first flying-boat to utilise the gull wing configuration was the Short Knuckleduster, which flew in 1933. The Dornier Do 26, a high-speed airliner and transport platform, of which 6 aircraft were built, flew in 1938. The configuration was also used on the US Navy's PBM Mariner and P5M Marlin maritime patrol aircraft. The emergence of long range, land-based jets in the 1950s and the subsequent demise of the seaplane prevented widespread use of the gull wing, although it was still used in some post-war designs, like Beriev Be-12 Chaika (the name means 'the gull' in Russian)The gull wing design found its way into landplanes in the late 1920s, with Polish inventor Zygmunt Pulawski designing the PZL P.1 in 1928. The arrangement he devised is occasionally known as the "Pulawski Wing" or the "Polish wing". The gull wing was used to improve visibility in a high wing arrangement, because such wing could be thinnest by the fuselage, and in theory should limit pilot's view no more than A-pillars of a windscreen in a car body. It was used in fighter aircraft like PZL P.11 and Polikarpov I-15. Where the Stuka diverted from its predecessors was in the introduction of the inverted gull wing.
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    Junkers Ju 87 German ground-attack aircraft of WWII
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    F4U Corsair landing on USS Bunker Hill
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    Aichi B7A carrying torpedo.


    The inverted gull wing was developed at the same time and for much the same reason as its incorporation into seaplanes. More powerful engines generally require larger propellers, but clearance between the propeller tip and ground must be maintained. Long landing gear legs are heavy, bulky, and weaker than their shorter counterparts. The Vought F4U Corsair, designed from the onset as a carrier-based fighter, not only had the largest propeller of any U.S. fighter, but was also expected to face rough landings aboard a pitching carrier deck. The inverted gull wing allowed the landing gear to be short, tough, and to retract straight back, improving internal wing space. Another reason for having an inverted gull wing is to facilitate a large external bomb load as was the case with the Junkers Ju-87 Stuka.


    After Plauth's death, Pohlmann continued the development of the Junkers dive bomber. The Ju A 48 registration D-ITOR, was originally fitted with a BMW 132 engine, producing some 450kW (600hp). The machine was also fitted with dive brakes for dive testing. The aircraft was given a good evaluation and "exhibited very good flying characteristics".


    Ernst Udet took an immediate liking to the concept of dive-bombing after flying the US Curtiss Hawk II. When he invited Walther Wever and Robert Ritter von Greim to watch Udet perform a trial flight in May 1934 at the Jüterbog artillery range, it raised doubts about the capability of the dive bomber. Udet began his dive at 1,000m (3,280ft.) and released his 1kg (2lb.) bombs at 100m (330ft.), barely recovering and pulling out of the dive. The Chief of the Air Weapons Command Bureau, Walther Wever, and the Secretary of State for Aviation, Erhard Milch, feared that such high-level nerves and skill could not be expected of "average pilots" in the Luftwaffe. Nevertheless, development continued at Junkers, Udet's "growing love affair" with the dive bomber pushed it to the forefront of German aviation development. Udet went so far as to advocate that all medium bombers have dive-bombing capabilities.


    Ju 87 evolution


    The design of the Ju 87 had begun in 1933 as part of the Sturzbomber-Programm. Ironically The Ju-87 was originally powered by the British Rolls-Royce Kestrel engine. Ten engines were ordered by Junkers on 19 April 1934 at a cost of £20,514, 2/6. The first Ju-87 prototype was built by AB Flygindustri in Sweden and secretly brought to Germany in late 1934. It was to have been completed in April 1935, but, due to the inadequate strength of the airframe, construction was not completed until October 1935. However, the mostly complete Ju 87 V1 W.Nr. 4921 (less non-essential parts) took off for its maiden flight on 17 September 1935. The aircraft originally did not carry any registration, but later was given the registration D-UBYR. The flight report, by Hauptmann Willy Neuenhofen, stated the only problem was with the small radiator, which caused the power plant to overheat.


    The Ju-87 V1, powered by a Rolls-Royce Kestrel V12 cylinder liquid-cooled engine, and with a twin-tail, crashed on 24 January 1936 at Kleutsch near Dresden, killing Junkers' chief test pilot, Willy Neuenhofen, and his engineer, Heinrich Kreft. The square twin tail fins and rudders proved too weak; they collapsed and the aircraft crashed after it entered an inverted spin during the testing of the terminal dynamic pressure in a dive. The crash prompted a change to a single vertical stabilizer tail design. To withstand strong forces during a dive, heavy plating was fitted, along with brackets riveted to the frame and longeron, to the fuselage. Other early additions included the installation of hydraulic dive brakes that were fitted under the leading edge and could rotate 90


    The most notable feature of the Stuka was its inverted gull wings, as shown in this photograph. Also visible are the two separate sliding "hoods" of the canopy.


    The RLM was still not interested in the Ju-87 and was certainly not impressed that the design relied on a British engine. In late 1935, Junkers suggested fitting a DB 600 in-line engine, with the final variant to be equipped with the Jumo 210. This was accepted by the RLM as an interim solution. The reworking of the design began on 1 January 1936. The test flight could not be carried out for over two months due to a lack of adequate aircraft. The 24 January crash had already destroyed one machine.


    The second prototype was also beset by design problems. It had its twin stabilizers removed and a single tail fin installed due to fears over stability. Due to a shortage of power plants, instead of a DB 600, a BMW "Hornet" engine was fitted. All these delays set back testing until 25 February 1936. By March 1936, the second prototype, the V2, was finally fitted with the Jumo 210Aa power plant, which a year later was replaced by a Jumo 210 G (W.Nr. 19310). Although the testing went well, and the pilot, Flight Captain Hesselbach, praised its performance, Wolfram von Richthofen told the Junkers representative and Construction Office chief engineer Ernst Zindel that the Ju 87 stood little chance of becoming the Luftwaffe's main dive bomber, as it was underpowered in his opinion. On 9 June 1936, the RLM ordered cessation of development in favour of the Heinkel He 118, a rival design. Apparently, Udet cancelled the order the next day, and development continued.


    On 27 July 1936, Udet crashed the He 118 prototype, He 118 V1 D-UKYM. That same day, Charles Lindbergh was visiting Ernst Heinkel, so Heinkel could only communicate with Udet by telephone. According to this version of the story, Heinkel warned Udet about the propeller's fragility. Udet failed to consider this, so in a dive, the engine oversped and the propeller broke away. Immediately after this incident, Udet announced the Stuka the winner of the development contest.
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    The Cherkassy pocket is re-supplied from the airfield at Korsun. On the ground are Junkers Ju 52, in the sky above can be seen a flight of Stuka Verband Ju 87.


    Honing the design


    Despite being chosen, the design was still lacking and drew frequent criticism from Wolfram von Richthofen. Testing of the V4 prototype (A Ju 87 A-0) in early 1937 revealed several problems. The Ju 87 could take off in just 250m (820ft.) and climb to 1,875m (6,150ft.) in just eight minutes with a 250kg (550lb.) bomb load, and its cruising speed was 250km/h (160mph). However, Richthofen pushed for a more powerful engine. According to the test pilots, the Heinkel He 50 had a better acceleration rate, and could climb away from the target area much more quickly, avoiding enemy ground and air defenses. Richthofen stated that any maximum speed below 350km/h (217mph) was unacceptable for those reasons. Pilots also complained that navigation and powerplant instruments were mixed together, and were not easy to read, especially in combat. Despite this, pilots praised the aircraft's handling qualities and strong airframe.


    These problems were to be resolved by installing the Daimler-Benz DB 600 engine, but delays in development forced the installation of the Jumo 210 Da in-line engine. Flight testing began on 14 August 1936. Subsequent testing and progress fell short of Richthofen's hopes, although the machine's speed was increased to 280km/h (173mph) at ground level and 290km/h (179mph) at 1,250m (4,100ft.), while maintaining its good handling ability.


    Design


    Basic design (based on the B series)


    The Ju 87 was a single-engined all-metal cantilever monoplane. It had a fixed undercarriage and could carry a crew of two. The main construction material was duralumin, and the external coverings were made of Duralumin sheeting. Parts that were required to be of strong construction, such as the wing flaps, were made of Pantal and its components made of Elektron. Bolts and parts that were required to take heavy stress were made of steel.


    The Ju 87 was fitted with detachable hatches and removable coverings to aid and ease maintenance and overhaul. The designers avoided welding parts wherever possible, preferring moulded and cast parts instead. Large airframe segments were interchangeable as a complete unit, which increased speed of repair.


    The airframe was also subdivided into sections to allow transport by road or rail. The wings were of standard Junkers double-wing construction. This gave the Ju 87 considerable advantage on take-off; even at a shallow angle, large lift forces were created through the aerofoil which reduced take-off and landing runs.


    In accordance with the Aircraft Certification Center for "Stress Group 5", the Ju 87 had reached the acceptable structural strength requirements for a dive bomber. It was able to withstand diving speeds of 600km/h (373mph) and a maximum level speed of 340km/h (211mph) near ground level, and a flying weight of 4,300kg (9,480lb.). Performance in the diving attack was enhanced by the introduction of dive brakes under each wing, which allowed the Ju 87 to maintain a constant speed and allow the pilot to steady his aim. It also prevented the crew from suffering extreme g forces and high acceleration during "pull-out" from the dive.


    The fuselage had an oval cross-section and housed a water-cooled inverted-V inline engine. The cockpit was protected from the engine by a firewall ahead of the wing center section where the fuel tanks were located. At the rear of the cockpit, the bulkhead was covered by a canvas cover which could be breached by the crew in an emergency, enabling them to escape into the main fuselage. The canopy was split into two sections and joined by a strong welded steel frame. The canopy itself was made of Plexiglas and each compartment had its own "sliding hood" for the two crew members.


    The engine was mounted on two main support frames that were supported by two tubular struts. The frame structure was triangulated and emanated from the fuselage. The main frames were bolted onto the power plant in its top quarter. In turn, the frames were attached to the firewall by universal joints. The firewall itself was constructed from asbestos mesh with Dural sheets on both sides. All conduits passing through had to be arranged so that no harmful gases could penetrate the cockpit.


    The fuel system comprised two fuel tanks in the center section of the port and starboard wings, each with 250L capacity. The tanks also had a predetermined limit which, if passed, would warn the pilot via a red warning light in the cockpit. The fuel was injected via a pump from the tanks to the power plant. Should this shut down, it could be pumped manually using a hand-pump on the fuel cock armature.


    The powerplant was cooled by a 10L (3US gal) ring-shaped aluminium water container situated between the propeller and engine. A further container of 20L (5US gal) was positioned under the engine. The control surfaces operated in much the same way as other aircraft, with the exception of the innovative automatic pull-out system. Releasing the bomb initiated the pull-out, or automatic recovery and climb, upon the deflection of the dive brakes. The pilot could override the system by exerting significant force on the control column and taking manual control.


    The wing was the most unusual feature. It consisted of a single center section and two outer sections installed using four universal joints. The center section had a large negative dihedral (anhedral) and the outer surfaces a positive dihedral. This created the gull, or "cranked", wing pattern along the Ju 87's leading edge. The shape of the wing improved the pilot's ground visibility and also allowed a shorter undercarriage height. The center section protruded by only 3m (9ft. 10⅛in) on either side.


    The offensive armament was two 7.92mm (.312in) MG 17 machine guns fitted in each wing, operated by a mechanical pneumatics system from the pilot's control column. The rear gunner/radio operator operated one 7.92mm (.312in) MG 15 machine gun for defensive purposes.


    The engine and propeller had automatic controls, and an auto-trimmer made the aircraft tail-heavy as the pilot rolled over into his dive, lining up red lines at 60°, 75° or 80° on the cockpit side window with the horizon and aiming at the target with the sight of the fixed gun. The heavy bomb was swung down clear of the propeller on crutches prior to release.
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    A Stuka pulling up from its bombing run in Stalingrad. The blazing ruins of the factory can be clearly seen in this fascinating air to air study.


    Diving procedure


    Flying at 4,600m (15,000ft.), the pilot located his target through a bombsight window in the cockpit floor. The pilot moved the dive lever to the rear, limiting the "throw" of the control column. The dive brakes were activated automatically, the pilot set the trim tabs, retarded his throttle and closed the coolant flaps. The aircraft then rolled 180°, automatically nosing the aircraft into a dive. Red tabs protruded from the upper surfaces of the wing as a visual indicator to the pilot that, in case of a g-induced black-out, the automatic dive recovery system would be activated. The Stuka dived at a 60-90° angle, holding a constant speed of 500–600km/h (350-370mph) due to dive-brake deployment, which increased the accuracy of the Ju 87's aim.


    When the aircraft was reasonably close to the target, a light on the contact altimeter came on to indicate the bomb-release point, usually at a minimum height of 450m (1,500ft). The pilot released the bomb and initiated the automatic pull-out mechanism by depressing a knob on the control column. An elongated U-shaped crutch located under the fuselage swung the bomb out of the way of the propeller, and the aircraft automatically began a 6 g pullout. Once the nose was above the horizon, dive brakes were retracted, the throttle was opened, and the propeller was set to climb. The pilot regained control and resumed normal flight. The coolant flaps had to be reopened quickly to prevent overheating.


    Physical stress on the crew was severe. Human beings subjected to more than 5 g forces in a seated position will suffer vision impairment in the form of a grey veil known to Stuka pilots as "seeing stars". They lose vision while remaining conscious; after five seconds, they black out. The Ju 87 pilots experienced the visual impairments most during "pull-up" from a dive.


    Eric "Winkle" Brown, a British test pilot from the Royal Navy, and General Officer Commanding "Captured Enemy Aircraft Flight" section, tested the Ju 87 at RAE Farnborough. He remarked:


    I had a high opinion of the Stuka because I had flown a lot of dive-bombers and it’s the only one that you can dive truly vertically. Sometimes with the dive-bombers, pilots claim that they did a vertical dive. What a load of rubbish. The maximum dive is usually in the order of 60 degrees. In a dive when flying the Stuka, because it’s all automatic, you are really flying vertically. You feel that you are over the top and feel you are going that a way! The Vengeance and Dauntless were both very good but could dive no more than 60 or 70 degrees. The Stuka was in a class of its own.


    G-Force test at Dessau


    Extensive tests were carried out by the Junkers works at their Dessau plant. It was discovered that the highest load a pilot could endure was 8.5 g for three seconds, when the aircraft was pushed to its limit by the centrifugal forces. At less than 4 g, no visual problems or loss of consciousness were experienced. Above 6 g, 50% of pilots suffered visual problems, or "grey" out. With 40%, vision vanished altogether from 7.5 g upwards and black-out sometimes occurred. Despite this blindness, the pilot could maintain consciousness and was capable of "bodily reactions". However, after more than three seconds, half the subjects passed out. The pilot would regain consciousness two or three seconds after the centrifugal forces had dropped below 3 g and had lasted no longer than three seconds. In a crouched position, pilots could withstand 7.5 g and were able to remain functional for a short duration. In this position, Junkers concluded that ⅔ of pilots could withstand 8 g and perhaps 9 g for three to five seconds without vision defects which, under war conditions, was acceptable. During tests with the Ju 87 A-2, new technologies were tried out to reduce the effects of g forces. The pressurised cabin was of great importance during this research. Testing revealed that at high altitude, even 2 g could cause death in an unpressurised cabin and without appropriate clothing. This new technology, along with special clothing and oxygen masks, was researched and tested. When the United States Army occupied the Junkers factory at Dessau on 21 April 1945, they were impressed and interested in the medical flight tests with the Ju 87.


    Other designs


    The concept of dive bombing became so popular among the leadership of the Luftwaffe that it became almost obligatory in new aircraft designs. Later bomber models like the Junkers Ju 88 and the Dornier Do 217 were equipped for dive bombing. The Heinkel He 177 strategic bomber was initially supposed to have dive bombing capabilities, a requirement that contributed to the failure of the design.


    Once the Stuka became too vulnerable to fighter opposition on all fronts, work was done to develop a replacement. None of the dedicated close-support designs on the drawing board progressed far due to the impact of the war and technological difficulties. So the Luftwaffe settled on the Focke-Wulf Fw 190 fighter aircraft, with the Fw 190F becoming the ground-attack version. The Fw 190F started to replace the Ju 87 for day missions in 1943, but the Ju 87 continued to be used as a night nuisance-raider until the end of the war.


    Specifications (Ju 87 B-2)


    


    Data from Ju 87 B-2 Betriebsanleitung, Juni 1940 (D.(Luft) T.2335/1)


    General characteristics


    •Crew: 2


    •Length: 11.00 m (36 ft. 1.07 in)


    •Wingspan: 13.8 m (45 ft. 3.30 in)


    •Height: 4.23 m (13 ft. 10.53 in)


    •Wing area: 31.90 m² (343.37 ft²)


    •Empty weight: 3,205 kg (7,086 lb.)


    •Loaded weight: 4,320 kg (9,524 lb.)


    •Max takeoff weight: 5,000 kg (11,023 lb.)


    •Powerplant: 1 × Junkers Jumo 211D liquid-cooled inverted-vee V12 engine, 1200 PS (1184 hp, 883 kW)


    •Propellers: Three-blade Junkers VS 5 propeller, 1 per engine


    •Propeller diameter: 3.4 m (11 ft. 1.85 in)


    Performance


    •Never exceed speed: 600 km/h (373 mph)


    •Maximum speed: 390 km/h @ 4,400 m (242 mph @ 13,410 ft.)


    •Range: 500 km (311 mi) with 500 kg (1,102 lb.) bomb load


    •Service ceiling: 8,200 m (26,903 ft.) with 500 kg (1,102 lb.) bomb load


    Armament


    •Guns: 2× 7.92mm (.312 in) MG 17 machine gun forward, 1× 7.92mm (.312 in) MG 15 machine gun to rear


    •Bombs: Normal load = 1× 250 kg (551 lb.) bomb beneath the fuselage and 4× 50kg (110 lb.), two bombs underneath each wing.


    


    

  


  
    CHAPTER 4: THE VARIANTS


    


    Ju 87A


    The second prototype had a redesigned single vertical stabiliser and a 610PS (449kW, 602hp) Junkers Jumo 210 A engine installed, and later the Jumo 210 Da. The first A series variant, the A-0, was of all-metal construction, with an enclosed cockpit. To ease the difficulty of mass production, the leading edge of the wing was straightened out and the ailerons' two aerofoil sections had smooth leading and trailing edges. The pilot could adjust the elevator and rudder trim tabs in flight, and the tail was connected to the landing flaps, which were positioned in two parts between the ailerons and fuselage. The A-0 also had a flatter engine cowling, which gave the pilot a much better field of vision. In order for the engine cowling to be flattened, the engine was set down nearly .25m (10in). The fuselage was also lowered along with the gunner's position, allowing the gunner a better field of fire.


    The RLM ordered seven A-0s initially, but then increased the order to 11. Early in 1937, the A-0 was tested with varied bomb loads. The underpowered Jumo 210A, as pointed out by von Richthofen, was insufficient, and was quickly replaced with the Jumo 210D power plant.


    The A-1 differed from the A-0 only slightly. As well as the installation of the Jumo 210D, the A-1 had two 220L (60US gal) fuel tanks built into the inner wing, but it was not armoured or protected. The A-1 was also intended to be fitted with two 7.92mm (.312in) MG 17 machine guns in each wing, but this was dropped due to excessive weight. The two that remained were fed a total of 500 rounds of ammunition, stored in the undercarriage "spats". The pilot relied on the Revi C 21C gun sight for the two MG 17s. The gunner had only a single 7.92mm (.312) MG 15, with 14 drums of ammunition, each containing 75 rounds. This represented a 150-round increase in this area over the Ju 87 A-0. The A-1 was also fitted with a larger 3.3m (10.8ft.) propeller.


    The Ju 87 was capable of carrying a 500kg (1,100lb.) bomb, but only if not carrying the rear gunner/radio operator as, even with the Jumo 210D power plant, the Ju 87 was still underpowered for operations with more than a 250kg (550lb.) bomb load. All Ju 87 As were restricted to 250kg (550lb.) weapons (although during the Spanish Civil War missions were conducted without the gunner).


    The Ju 87 A-2 was retrofitted with the Jumo 210Da fitted with a two-stage supercharger. The only further significant difference between the A-1 and A-2 was the H-PA-III controllable-pitch propeller. By mid-1938, 262 Ju 87 As had been produced, 192 from the Junkers factory in Dessau, and a further 70 from Weserflug in Bremen. The new, more powerful, Ju 87B model started to replace the Ju 87A at this time.


    Prototypes


    •Ju 87 V1: W.Nr 4921. Flown on 17 September 1935


    •Ju 87 V2: W.Nr 4922, registration D-IDQR. Flown on 25 February 1936. Flown again as registration D-UHUH on 4 June 1937


    •Ju 87 V3: W.Nr 4923. Flown on 27 March 1936


    •Ju 87 V4: W.Nr 4924. Flown on 20 June 1936


    •Ju 87 V5: W.Nr 4925. Flown on 14 August 1936


    Production variants


    •Ju 87 A-0: Ten pre-production aircraft, powered by a 640PS (471kW, 631hp) Jumo 210C engine


    •Ju 87 A-1: Initial production version.


    •Ju 87 A-2: Production version fitted with an improved 680PS (500kW, 671hp) Jumo 210E engine.


    Ju 87B
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    Junkers Ju 87 B during the Battle of Stalingrad


    The Ju 87 B series was to be the first mass-produced variant. A total of six pre-production Ju 87 B-0 were produced, built from Ju 87 A airframes. Test flights began from the summer of 1937. A small number, at least three, served as conversion Cs or Es for potential naval variants.


    The first production version was the Ju 87 B-1, with a considerably larger engine, its Junkers Jumo 211D generating 1,200PS (883kW, 1,184hp), and completely redesigned fuselage and landing gear. This new design was again tested in Spain, and after proving its abilities there, production was ramped up to 60 per month. As a result, by the outbreak of World War II, the Luftwaffe had 336 Ju 87 B-1s on hand. The B-1 was also fitted with "Jericho trumpets", essentially propeller-driven sirens with a diameter of 0.7m (2.3ft) mounted on the wing's leading edge directly forward of the landing gear, or on the front edge of the fixed main gear fairing. This was used to weaken enemy morale and enhance the intimidation of dive-bombing. After the enemy became used to it, however, they were withdrawn. The devices caused a loss of some 20–25km/h (10-20mph) through drag. Instead, some bombs were fitted with whistles on the fin to produce the noise after release.


    The trumpets were a suggestion from Generaloberst Ernst Udet (but some authors say the idea originated from Adolf Hitler). The Ju 87 B-2s that followed had some improvements and were built in a number of variants that included ski-equipped versions (the B-1 also had this modification), and at the other end, with a tropical operation kit called the Ju 87 B-2 trop. Italy's Regia Aeronautica received a number of the B-2s and named them the "Picchiatello", while others went to the other members of the Axis, including Hungary, Bulgaria and Romania. The B-2 also had an oil hydraulic system for closing the cowling flaps. This continued in all the later designs.


    The tropicalised versions were initially named the Ju 87 B-2/U1. This was eventually designated the Ju 87 B-2trop, equipped with tropical emergency equipment and sand filters for the powerplant.


    Production of the Ju 87 B started in 1937. 89 B-1s were to be built at Junkers' factory in Dessau and another 40 at the Weserflug plant in Bremen by July 1937. Production would be carried out by the Weserflug Company after April 1938, but Junkers continued producing Ju 87 up until March 1940. Total production amounted to 697 B-1s (311 by Junkers, 386 by Weserflug) and 225 B-2s (56 by Junkers, 169 by Weserflug). The last Ju 87B rolled off the production lines in October 1940.


    Ju 87R


    A long range version of the Ju 87 B was also built, known as the Ju 87 R. They were primarily intended for anti-shipping missions. The Ju 87R had a B-series airframe with an additional oil tank and fuel lines to the outer wing stations to permit the use of two 300L (79,25US gal) under-wing drop tanks. This increased fuel capacity to 1,080 litres (500L in main fuel tank of which 480L where usable + 600L from drop tanks). To prevent overload conditions, bomb carrying ability was often restricted to a single 250kg (550lb.) bomb if the aircraft was fully loaded with fuel.


    The Ju 87 R-1 had a B-1 airframe with the exception of a modification in the fuselage which enabled an additional oil tank. This was installed to feed the engine due to the increase in range after the addition of the extra fuel tanks.


    The Ju 87 R-2 had the same airframe as the B-2, and strengthened to ensure it could withstand dives of 600km/h (370mph). The Jumo 211D in-line engine was installed, replacing the R-1s Jumo 211A. Due to an increase in overall weight by some 700kg (1,540lb.), the Ju 87 R-2 was 30km/h (20mph) slower than the Ju 87 B-1 and had a lower service ceiling. The Ju 87 R-2 had an increased range advantage of 360km (220mi). The R-3 and R-4 were the last R variants developed. Only a few were built. The R-3 was an experimental tug for gliders and had an expanded radio system so the crew could communicate with the glider crew by way of the towrope. The R-4 differed from the R-2 in the Jumo 211J powerplant.


    Total production amounted to 972 Ju 87R (105 R-1, 472 R-2, 144 R-4), all built by Weserflug. The last Ju 87R rolled off the production lines in October 1941.
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    The powerplant; a Jumo 211D installed in a Ju 87 B


    Known prototypes


    •Ju 87 V6: W.Nr 0870027. Flown on 14 June 1937 (A-0 to B-0 conversion)


    •Ju 87 V7: W.Nr 0870028. Prototype of the Ju 87B, powered by a 1,000PS (735kW, 986hp) Jumo 211A. Flown on 23 August 1937 (A-0 to B-0 conversion)


    •Ju 87 V8: W.Nr 4926. Flown on 11 November 1937


    •Ju 87 V9: W.Nr 4927. Flown on 16 February 1938 as D-IELZ. Flown again as WL-IELZ on 16 October 1939


    •Ju 87 V15: W.Nr 0870321. Registration D-IGDK. Destroyed in a crash in 1942.


    •Ju 87 V16: W.Nr 0870279. Stammkennzeichen code of GT+AX.


    •Ju 87 V17 and Ju 87 V18 may never have been built.


    Ju 87C


    On 18 August 1937, the RLM decided to introduce the Ju 87 Tr (C). The Ju 87 C was intended to be a dive and torpedo bomber for the Kriegsmarine. The type was ordered into prototype production and available for testing in January 1938. Testing was given just two months and was to begin in February and end in April 1938. The prototype V10 was to be a fixed wing test aircraft, while the following V11 would be modified with folding wings. The prototypes were Ju 87 B-0 airframes powered by Jumo 211 A engines. Owing to delays, the V10 was not completed until March 1938. It first flew on 17 March and was designated Ju 87 C-1. On 12 May, the V11 also flew for the first time. By 15 December 1939, 915 arrested landings on dry land had been made. It was found the arresting gear winch was too weak and had to be replaced. Tests showed the average braking distance was 20–35 metres (65-115 feet). The Ju 87 V11 was designated C-0 on 8 October 1938. It was fitted out with standard Ju 87 C-0 equipment and better wing-folding mechanisms. The "carrier Stuka" was to be built at the Weserflug Company's Bremen plant between April and July 1940.


    Among the "special" equipment of the Ju 87 C was a two-seat rubber dinghy with signal ammunition and emergency ammunition. A quick fuel dump mechanism and two inflatable 750L (200US gal) bags in each wing and a further two 500L (130US gal) bags in the fuselage enabled the Ju 87 C to remain afloat for up to three days in calm seas. On 6 October 1939, with the war already underway, 120 of the planned Ju 87 Tr (C)s on order at that point were cancelled. Despite the cancellation, the tests continued using catapults. The Ju 87 C had a takeoff weight of 5,300kg (11,700lb.) and a speed of 133km/h (82mph) on departure. The Ju 87 could be launched with a SC 500kg (1,100lb.) bomb and four SC 50kg (110lb.) bombs under the fuselage. The C-1 was to have two MG 17s mounted in the wing with a MG 15 operated by the rear gunner. On 18 May 1940, production of the C-1 was switched to the R-1.


    Known prototypes


    •Ju 87 V10: Registration D-IHFH (changed to Stammkennzeichen of TK+HD). W.Nr 4928. First flown 17 March 1938


    •Ju 87 V11: Stammkennzeichen of TV+OV. W.Nr 4929. First flown 12 May 1938


    Ju 87D


    Despite the Stuka's vulnerability to enemy fighters having been exposed during the Battle of Britain, the Luftwaffe had no choice but to continue its development, as there was no replacement aircraft in sight. The result was the D-series. In June 1941, the RLM ordered five prototypes, the Ju 87 V21–25. A Daimler-Benz DB 603 powerplant was to be installed in the Ju 87 D-1, but it did not have the power of the Jumo 211 and performed "poorly" during tests and was dropped. The Ju 87 D-series featured two coolant radiators underneath the inboard sections of the wings, while the oil cooler was relocated to the position formerly occupied by the coolant radiator. The D-series also introduced an aerodynamically refined cockpit with better visibility and space. In addition, armour protection was increased and a new dual-barrel 7.92mm (.312in) MG 81Z machine gun with an extremely high rate of fire was installed in the rear defensive position. Engine power was increased again, the Jumo 211J now delivering 1,420PS (1,044kW, 1,401hp). Bomb carrying ability was massively increased from 500kg (1,100lb.) in the B-version to 1,800kg (3,970lb.) in the D-version (max. load for short ranges, overload condition), a typical bomb load ranged from 500-1,200kg (1,100-2,650lb.).
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    Kette of Ju 87 Ds in flight, October/November 1943


    The internal fuel capacity of the Ju 87D was raised to 800L (of which 780L were usable) by adding additional wing tanks while retaining the option to carry two 300L drop tanks. Tests at Rechlin revealed it made possible a flight duration of 2 hours and 15 minutes. With an extra two 300L (80US gal) fuel tanks, it could achieve four hours flight time.


    The D-2 was a variant used as a glider tug by converting older D-series airframes. It was intended as the tropical version of the D-1. It was to have heavier armour to protect the crew from ground fire. The armour reduced its performance and caused the Oberkommando der Luftwaffe to "place no particular value on the production of the D-2". The D-3 was an improved D-1 with more armour for its ground-attack role. A number of Ju 87 D-3s were designated D-3N or D-3trop and fitted with night or tropical equipment. The D-4 designation applied to a prototype torpedo-bomber version, which could carry a 750–905kg (1,650-2,000lb.) aerial torpedo on a PVC 1006 B rack. The D-4 was to be converted from D-3 airframes and operated from the aircraft carrier Graf Zeppelin. Other modifications included a flame eliminator and, unlike earlier D variants, two 20mm MG 151/20 cannon, while the radio operator/rear gunner's ammunition supply was increased by 1,000 to 2,000 rounds.


    The Ju 87 D-5 was based on the D-3 design and was unique in the Ju 87 series as it had wings 0.6 metres (1 foot) longer than previous variants. The two 7.92mm MG17 wing guns were exchanged for more powerful 20mm MG151/20s to better suit the aircraft's ground-attack role. The window in the floor of the cockpit was reinforced and four, rather than the previous three, aileron hinges were installed. Higher diving speeds were obtained of 650km/h (408mph) up to 2,000m (6,560ft.). The range was recorded as 715km (443mi) at ground level and 835km (517mi) at 5,000m (16,400ft.).


    The D-6, according to "Operating instructions, works document 2097", was built in limited numbers to train pilots on "rationalised versions". However, due to shortages in raw materials, it did not go into mass production. The D-7 was another ground attack aircraft based on D-1 airframes upgraded to D-5 standard (armour, wing cannons, extended wing panels), while the D-8 was similar to the D-7 but based on D-3 airframes. The D-7 and D-8 were both were fitted with flame dampers, and could conduct night operations.


    Production of the D-1 variant started in 1941 with 495 ordered. These aircraft were delivered between May 1941 and March 1942. The RLM wanted 832 machines produced from February 1941. The Weserflug Company was tasked with their production. From June to September 1941, 40 Ju 87 Ds were expected to be built, increasing to 90 thereafter. Various production problems were encountered. Just one of the planned 48 was produced in July. Of the 25 the RLM hoped for in August 1941, none were delivered. Only in September 1941 did the first two of the planned 102 Ju 87s roll off the production lines. The shortfalls continued to the end of 1941. During this time, the WFG plant in Bremen moved production to Berlin. Over 165 Ju 87s had not been delivered and production was only 23 Ju 87 Ds per month out of the 40 expected. By the spring of 1942 to the end of production in 1944, 3,300 Ju 87s, mostly D-1s, D-2s and D-5s had been manufactured.


    Total production amounted to 3639 Ju 87D (592 D-1, 1559 D-3 and 1448 D-5), all built by Weserflug. The last Ju 87 D-5 rolled off the production lines in September 1944.


    The Ju 87 E and F proposals were never built, and Junkers went straight onto the next variant. Another variant derived from the Ju 87D airframe, the Ju 87H saw service as a dual-control trainer.


    In January 1943, a variety of Ju 87 Ds became "test beds" for the Ju 87 G variants. At the start of 1943, the Luftwaffe test centre at Tarnewitz tested this combination from a static position. Oberst G. Wolfgang Vorwald noted the experiments were not successful, and suggested the cannon be installed on the Messerschmitt Me 410. However, testing continued, and on 31 January 1943, Ju 87 D-1 W.Nr 2552 was tested by Hauptmann Hans-Karl Stepp near the Briansk training area. Stepp noted the increase in drag, which reduced the aircraft's speed to 259km/h (162mph). Stepp also noted that the aircraft was also less agile than the existing D variants. D-1 and D-3 variants operated in combat with the 37mm (1.46in) BK 37 cannon in 1943.


    Known prototypes


    •Ju 87 V 21. Registration D-INRF. W.Nr 0870536. Airframe conversion from B-1 to D-1. First flown on 1 March 1941.


    •Ju 87 V 22 Stammkennzeichen of SF+TY. W.Nr 0870540. Also airframe conversion from B-1 to D-1. First flown on 1 March 1941.


    •Ju 87 V 23 Stammkennzeichen of PB+UB. W.Nr 0870542. Also airframe conversion from B-1 to D-1. First flown on 1 March 1941.


    •Ju 87 V 24 Stammkennzeichen of BK+EE. W.Nr 0870544. Also airframe conversion from B-1 to D-1/D-4. First flown on 1 March 1941.


    •Ju 87 V 25 Stammkennzeichen of BK+EF. W.Nr 0870530. Also airframe conversion from B-1 to D-4 trop. First flown on 1 March 1941.


    •Ju 87 V 30, the only known prototype of the Ju 87 D-5. W.Nr 2296. First flown on 20 June 1943.


    •Ju 87 V 26-28, Ju 87 V 31, and V 42-47 were experiments of unknown variants.


    Ju 87G
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    Ju 87 G-2 "Kanonenvogel" with its twin Bordkanone BK 3.7, 37mm underwing gun pods. Note the confirmed tank kill stencil on the engine cowling.


    With the G variant, the aging airframe of the Ju 87 found new life as an anti-tank aircraft. This was the final operational version of the Stuka, and was deployed on the Eastern Front. The reverse in German military fortunes after 1943 and the appearance of huge numbers of well-armoured Soviet tanks caused Junkers to adapt the existing design to combat this new threat. The Hs 129B had proved a potent ground attack weapon, but its large fuel tanks made it vulnerable to enemy fire, prompting the RLM to say "that in the shortest possible time a replacement of the Hs 129 type must take place." With Soviet tanks the priority targets, the development of a further variant as a successor to the Ju 87D began in November 1942. On 3 November, Erhard Milch raised the question of replacing the Ju 87, or redesigning it altogether. It was decided to keep the design as it was, but to upgrade the powerplant to a Jumo 211J, and add two 30mm (1.18in) cannon. The variant was also designed to carry a 1,000kg (2,200lb.) free-fall bomb load. Furthermore, the armoured protection of the Ilyushin Il-2 Sturmovik was copied, to protect the crew from ground fire now that the Ju 87 would be required to conduct low level attacks.


    Hans-Ulrich Rudel, a Stuka ace, had suggested using two 37mm (1.46in) Flak 18 guns, each one in a self-contained under-wing gun pod, as the Bordkanone BK 3.7, after achieving success against Soviet tanks with the 20mm MG 151/20 cannon. These gun pods were fitted to a Ju 87 D-1, W.Nr 2552 as "Gustav the tank killer". The first flight of the machine took place on 31 January 1943, piloted by Hauptmann Hans-Karl Stepp. The continuing problems with about two dozens of the Ju 88P-1, and slow development of the Hs 129B-3, each of them equipped with a large BK 7.5cm (2.95in) cannon in a conformal gun pod beneath the fuselage, meant the Ju 87G was put into production. In April 1943, the first production Ju 87 G-1s were delivered to front line units. The two 37mm (1.46in) cannons were mounted in under-wing gun pods, each loaded with a six-round magazine of armour-piercing tungsten carbide ammunition. With these weapons, the Kanonenvogel ("cannon-bird"), as it was nicknamed, proved spectacularly successful in the hands of Stuka aces such as Rudel. The G-1 was converted from older D-series airframes, retaining the smaller wing, but without the dive brakes. The G-2 was similar to the G-1 except for use of the extended wing of the D-5. 208 G-2s were built and at least a further 22 more were converted from D-3 airframes.


    Only a handful of production Gs were committed in the Battle of Kursk. On the opening day of the offensive, Hans-Ulrich Rudel flew the only "official" Ju 87 G, although a significant number of Ju 87D variants were fitted with the 37mm (1.46in) cannon, and operated as unofficial Ju 87 Gs before the battle. In June 1943, the RLM ordered 20 Ju 87Gs as production variants. The G-1 later influenced the design of the A-10 Thunderbolt II, with Hans Rudel's book, Stuka Pilot being required reading for all members of the A-X project.


    Night-harassment variants


    The Soviet Air Force practice of harassing German ground forces using antiquated Polikarpov Po-2 and R-5 biplanes at night to drop flares and fragmentation bombs, inspired the Luftwaffe to form its own Störkampfstaffeln (harassment squadrons). On 23 July 1942, Junkers offered the Ju 87 B-2, R-2 and R-4s with Flammenvernichter ("flame eliminators"). On 10 November 1943, the RLM GL/C-E2 Division finally authorised the design in directive No. 1117. This new equipment made the Ju 87 more difficult to detect from the ground in darkness.


    Pilots were also asked to complete the new "Blind Flying Certificate 3", which was especially introduced for this new type of operation. Pilots were trained at night, over unfamiliar terrain, and forced to rely on their instruments for direction. The Ju 87's standard Revi C12D gunsight was replaced with the new Nachtrevi ("Nightrevi") C12N. On some Ju 87s, the Revi 16D was exchanged for the Nachtrevi 16D. To help the pilot see his instrument panel, a violet light was installed. On 15 November 1942, the Auxiliary Staffel were created. By mid-1943, Luftflotte 1 was given four Staffeln while Luftflotte 4 and Luftwaffe Kommando Ost (Luftwaffe Command East) were given six and two respectively. In the first half of 1943, 12 Nachtschlachtgruppen had been formed, flying a multitude of different types of aircraft, including the Ju 87, which proved itself ideally suited to the low-level slow flying needed.
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    Stuka with the long rods was the nickname for this variant of the Stuka armed with 37mm cannon under each wing. Initially armour piecing rounds only were carried, but in 1943 a high explosive version was introduced.


    


    

  


  
    CHAPTER 5: PRODUCTION


    


    Despite teething problems with the Ju 87, the RLM ordered 216 Ju 87 A-1s into production and wanted to receive delivery of all machines between January 1936 and 1938. The Junkers production capacity was fully occupied and licensing to other production facilities became necessary. The first 35 Ju 87 A-1s were therefore produced by the Weserflug Aircraft Company Limited (WFG). By 1 September 1939, 360 Ju 87 As and Bs had been built by the Junkers factories at Dessau and Weserflug factory in Bremen. By 30 September 1939, Junkers had received 2,365,196 Reichsmark (RM) for Ju 87 construction orders. The RLM paid another 243,646 RM for development orders. According to audit records in Berlin, by the end of the financial year on 30 September 1941, 3,059,000 RM had been spent on Ju 87 airframes. By 30 June 1940, 697 Ju 87 B-1s and 129 B-2s alone had been produced. Another 105 R-1s and seven R-2s had been built.
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    A Ju 87D during wing installation


    The range of the B-2 was not sufficient, and it was dropped in favour of the Ju 87 R long-range versions in the second half of 1940. The 105 R-1s were converted to R-2 status and a further 616 production R-2s were ordered. In May 1941, the development of the D-1 was planned. It was ordered into production by March 1942. However, the expansion of the Junkers Ju 88 production lines to compensate for the withdrawal of Dornier Do 17 production meant this did not take place. The Weserflug plant in Bremen experienced production shortfalls. This prompted Erhard Milch to visit and threaten the company into meeting the RLM's Ju 87 D-1 requirements on 23 February 1942. To meet these demands, 700 skilled workers were needed. Skilled workers had been called up for military service in the Wehrmacht. Junkers were able to supply 300 German workers to the Weserflug factory, and as an interim solution, Soviet prisoners of war and Soviet civilians deported to Germany. Working around the clock, the shortfall was made good. WFG received an official commendation. By May 1942, demand increased further. Chief of Procurement General Walter Herthel found that each unit needed 100 Ju 87s as standard strength and an average of 20 per month to cover attrition. Not until June–December 1942 did production capacity increase, and 80 Ju 87s were produced per month.


    By 17 August 1942, production had climbed rapidly after Blohm & Voss BV 138 production was scaled down and licence work had shut down at WFG. Production now reached some 150 Ju 87 D airframes per month, but spare parts were failing to reach the same production levels. Undercarriage parts were particularly in short supply. Milch ordered production to 350 Ju 87s per month in September 1942. This was not achievable due to the insufficient production capacity in the Reich.


    The RLM considered setting up production facilities in Slovakia. But this would delay production until the buildings and factories could be furnished with the machine tools. These tools were also in short supply, and the RLM hoped to purchase them from Switzerland and Italy. The Slovaks could provide 3,500–4,000 workers, but no technical personnel. The move would only produce another 25 machines per month at a time when demand was increasing. In October, production plans were dealt another blow when one of WFGs plants burned down, leaving a chronic shortage of tailwheels and undercarriage parts. Junkers director and member of the Luftwaffe industry council Carl Frytag reported that by January 1943 only 120 Ju 87s could be produced at Bremen and 230 at Berlin-Tempelhof.


    Decline and end of production


    After evaluating Ju 87 operations on the Eastern Front, Hermann Göring ordered production limited to 200 per month in total. General der Schlachtflieger (General of Close-Support Aviation) Ernst Kupfer decided continued development would "hardly bring any further tactical value". Adolf Galland, a fighter pilot with operational and combat experience in strike aircraft, said that abandoning development would be premature, but 150 machines per month would be sufficient.


    [image: image-23.png]


    Two Junkers Ju 87 Ds near completion


    On 28 July 1943, strike and bomber production was to be scaled down, and fighter and bomber destroyer production given priority. On 3 August 1943, Milch contradicted this and declared that this increase in fighter production would not affect production of the Ju 87, Ju 188, Ju 288 and Ju 290. This was an important consideration as the life expectancy of a Ju 87 had been reduced (since 1941) from 9.5 months to 5.5 months to just 100 operational flying hours. On 26 October, General der Schlachtflieger Ernst Kupfer reported the Ju 87 could no longer survive in operations and that the Focke-Wulf Fw 190F should take its place. Milch finally agreed and ordered the minimal continuance of Ju 87 D-3 and D-5 production for a smooth transition period. In May 1944, production wound down. 78 Ju 87s were built in May and 69 rebuilt from damaged machines. In the next six months, 438 Ju 87 Ds and Gs were added to the Ju 87 force as new or repaired aircraft. It is unknown whether any Ju 87s were built from parts unofficially after December 1944 and the end of production.


    Overall, some 550 Ju 87 As and B2s were completed at the Junkers factory in Dessau. Production of the Ju 87 R and D variants were transferred to the Weserflug Company, which was to produce 5,930 of the 6,500 Ju 87s produced in total. During the course of the war, little damage was done to the WFG plant at Bremen. Attacks throughout 1940-45 caused little lasting damage and succeeded only in damaging some Ju 87 airframes, in "contrast" to the Focke-Wulf plant in Bremen. At Berlin-Templehof, little delay and damage was caused to Ju 87 production, despite the heavy bombings and large-scale destruction inflicted on other targets. The WFG again went unscathed. The Junkers factory at Dessau was heavily attacked, but not until Ju 87 production had ceased. The Ju 87 repair facility at the Wels aircraft works was destroyed on 30 May 1944, and the site abandoned Ju 87 links.


    


    

  


  
    CHAPTER 6: OPERATIONAL HISTORY


    


    The Condor Legion and the Spanish Civil War


    Among the many German aircraft designs that participated in the Legion Condor, and as part of other German involvement in the Spanish Civil War, a single Ju 87 A-0 (the V4 prototype) was allocated serial number 29-1 and was assigned to the VJ/88, the experimental Staffel of the Legion's fighter wing. The aircraft was secretly loaded onto the Spanish ship Usaramo and departed Hamburg harbour on the night of 1 August 1936, arriving in Cadiz five days later.


    The only known information pertaining to its combat career in Spain is that it was piloted by Unteroffizier Herman Beuer, and took part in the Nationalist offensive against Bilbao in 1937. Presumably the aircraft was then secretly returned to Germany.


    In January 1938, three Ju 87 As arrived. Several problems became evident - the spatted undercarriage sank into muddy airfield surfaces, and the spats were temporarily removed. In addition, the maximum 500kg (1,100lb.) bomb load could only be carried if the gunner vacated his seat, therefore the bomb load was restricted to 250kg (550lb.). These aircraft supported the Nationalist forces and carried out anti-shipping missions until they returned to Germany in October 1938.


    The A-1s were replaced by five Ju 87 B-1s. With the war coming to an end, they found little to do and were used to support Heinkel He 111s attacking Republican positions. As with the Ju 87 A-0, the B-1s were returned discreetly to the Reich.


    The experience of the Spanish Civil War proved invaluable - air and ground crews perfected their skills, and equipment was evaluated under combat conditions. Although no Ju 87s had been lost in Spain, however, the Ju 87 had not been tested against numerous and well-coordinated fighter opposition, and this lesson was to be learned later at great cost to the Stuka crews.


    The Second World War


    All Stuka units were moved to Germany's eastern border in preparation for the invasion of Poland. On the morning of August 15, 1939, during a mass formation dive bombing demonstration for high ranking commanders of the Luftwaffe at Neuhammer training grounds near Sagan, 13 Ju 87s and 26 crew members were lost when they crashed into the ground almost simultaneously. The planes dived through cloud, expecting to release their practice bombs and pull out of the dive once below the cloud ceiling, unaware that on that particular day the ceiling was too low and unexpected ground mist formed, leaving them no time to pull out of the dive.


    Poland
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    Ju 87 Bs over Poland, September/October 1939


    On 1 September 1939, the Wehrmacht invaded Poland, triggering World War II. Generalquartiermeister der Luftwaffe records indicate a total force of 366 Ju 87 A and Bs were available for operations on 31 August 1939. At exactly 0426, a Kette ("chain" or flight of three) of Ju 87s of 3./StG 1 led by Staffelkapitän Oberleutnant Bruno Dilly carried out the first bombing attack of the war. The aim was to destroy the Polish demolition charges wired to the Tczew bridges over the Vistula River. The Stukas attacked 11 minutes before the official German declaration of hostilities and hit the targets. However, the mission failed and the Poles destroyed the bridge before the Germans could reach it.


    A Ju 87 achieved the first air victory during World War II on the morning of 1 September 1939, when Rottenführer Leutnant Frank Neubert of I./StG 2 "Immelmann" shot down a Polish PZL P.11c fighter while it was taking off from Balice airfield; its pilot, Captain Mieczysław Medwecki, was killed. The Luftwaffe had a few anti-shipping naval units such as 4.(St)/TrGr 186. This unit performed effectively, sinking the 1540-ton destroyer ORP Wicher and minelayer ORP Gryf of the Polish Navy (both moored in a harbour).


    On one occasion, six Polish divisions trapped by encircling German forces were forced to surrender after a relentless four-day bombardment by StG 51, 76 and 77. Employed in this assault were 50kg (110lb.) fragmentation bombs, which caused appalling casualties to the Polish ground troops. Demoralized, the Poles surrendered. The Stukas also participated in the Battle of Bzura which resulted in the breaking of Polish resistance. The Sturzkampfgeschwader alone dropped 388tonnes (428tons) of bombs during this battle.


    Once again, enemy air opposition was light, the Stukawaffe (Stuka force) losing just 31 aircraft during the campaign.


    Norway


    Operation Weserübung began on 9 April 1940 with the invasions of Norway and Denmark, Denmark capitulated within the day whilst Norway continued to resist with British and French help.


    The campaign was not the classic Blitzkrieg of fast-moving armoured divisions supported by air-power as the mountainous terrain ruled out close Panzer/Stuka cooperation. Instead, the Germans relied on Fallschirmjäger (paratroops), airborne troops transported by Junkers Ju 52s and specialised ski troops. The strategic nature of the operation made the Stuka essential. The Ju 87s were given the role of ground attack and anti-shipping missions. The Stuka was to prove the most effective weapon in the Luftwaffe's armoury carrying out the latter task.
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    Erhard Milch addressing a Ju 87 staffel on a Norwegian airfield


    On 9 April, the first Stukas took off at 10:59 from occupied airfields to destroy Oscarsborg Fortress, after the loss of the German cruiser Blücher, which disrupted the amphibious landings in Oslo through Oslofjord. The 22 Ju 87s had helped suppress the Norwegian defenders during the ensuing Battle of Drøbak Sound, but the defenders did not surrender until after Oslo had been captured. As a result, the German naval operation failed. StG 1 caught the 735ton Norwegian destroyer Æger off Stavanger and hit her in the engine room. Æger was run aground and scuttled. The Stukageschwader were now equipped with the new Ju 87 R, which differed from the Ju 87 B by having increased internal fuel capacity and two 300l underwing drop tanks for more range.


    The Stukas, however, had numerous successes against Allied naval vessels. HMSBittern was sunk on 30 April. The French large destroyer Bison was sunk along with HMSAfridi by Sturzkampfgeschwader 1 on 3 May 1940 during the evacuation from Namsos. Bison's forward magazine was hit, killing 108 of the crew. Afridi, which attempted to rescue Bison's survivors, was sunk with the loss of 63 sailors.
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    Loading the Ju. 87 during the campaign in Norway.


    France and the Low Countries


    The Stukawaffe had learned some lessons from the Polish and Norwegian campaigns. The failures of Poland and the Stukas of I.StG 1 to silence the Oscarborg fort ensured even more attention was paid to pin-point bombing during the Phoney War period. This was to pay off in the Western campaign. When Fall Gelb began on 10 May 1940, the Stuka helped swiftly neutralise the fortress of Eben Emael. The headquarters of the commander responsible for ordering the destruction of the bridges along the Albert Canal was stationed in the village of Lanaeken (14km/mi to the north). However, the Stuka demonstrated its accuracy when the small building was destroyed by four direct hits. As a result, only one of the three bridges was destroyed, allowing the German Army to rapidly advance.


    The Sturzkampfgeschwader were also instrumental in achieving the breakthrough at the Battle of Sedan. The Stukawaffe flew 300 sorties against French positions, with StG 77 alone flying 201 individual missions. When resistance was organised, the Ju 87s were vulnerable. For example, on 12 May, near Sedan, six French Curtiss H-75s from Groupe de Chasse I/5 attacked a formation of Ju 87s, shooting down 11 out of 12 unescorted Ju 87s without loss.


    The Luftwaffe benefited from excellent ground-to-air communications throughout the campaign. Radio equipped forward liaison officers could call upon the Stukas and direct them to attack enemy positions along the axis of advance. In some cases the Stukas responded in 10–20 minutes. Oberstleutnant Hans Seidemann (Richthofen's Chief of Staff) said that "never again was such a smoothly functioning system for discussing and planning joint operations achieved".


    During the Battle of Dunkirk, many Allied ships were lost to Ju 87 attacks. The French destroyer Adroit was sunk on 21 May 1940, followed by the paddle steamer Crested Eagle on 28 May. The British destroyer HMSGrenade was sunk on 29 May and several other vessels damaged by Stuka attack. By 29 May, the Allies had lost 31 vessels sunk and 11 damaged.


    In total, 89 merchantmen (of 126,518 grt) were lost, and the Royal Navy lost 29 of its 40 destroyers (8 sunk, 23 damaged and out of service). Allied air power was ineffective and disorganised, and as a result, Stuka losses were mainly due to ground fire. Some 120 machines, one-third of the Stuka force, were destroyed or damaged by all causes.


    Battle of Britain


    For the Battle of Britain, the Luftwaffe's Order of battle consisted of five Geschwader equipped with the Ju 87. Lehrgeschwader 2's IV.(St), Sturzkampfgeschwader 1's III. Gruppe and Sturzkampfgeschwader 2's III. Gruppe, Sturzkampfgeschwader 51 and Sturzkampfgeschwader 3's I. Gruppe were committed to the battle. As an anti-shipping weapon, the Ju 87 proved a potent weapon in the early stages. On 4 July 1940, StG 2 made a successful attack on a convoy in the English Channel, sinking four freighters: Britsum, Dallas City, Deucalion and Kolga. Six more were damaged. That afternoon, 33 Ju 87s delivered the single most deadly air assault on British territory in history, when 33 Ju 87s of III./StG 51, avoiding Royal Air Force (RAF) interception, sank the 5,500 ton anti-aircraft ship HMSFoylebank in Portland Harbour, killing 176 of its 298 crew. One of Foylebank's gunners, Leading Seaman John F. Mantle continued to fire on the Stukas as the ship sank. He was awarded a posthumous Victoria Cross for remaining at his post despite being mortally wounded. Mantle may have been responsible for the single Ju 87 lost during the raid.


    During August, the Ju 87s also had some success. On 13 August the opening of the main German attacks on airfields took place. It was known to the Luftwaffe as Adlertag (Eagle Day) Messerschmitt Bf 109s of Jagdgeschwader 26 were sent out in advance of the main strike and successfully drew off RAF fighters, allowing 86 Ju 87s of StG 1 to attack RAF Detling unhindered. The attack killed the station commander, destroyed 20 RAF aircraft on the ground and a great many of the airfield's many buildings. However, Detling was not an RAF Fighter Command station.


    The Battle of Britain proved for the first time that the Junkers Ju 87 was vulnerable in hostile skies against well-organised and determined fighter opposition. The Ju 87, like other dive bombers, was slow and possessed inadequate defences. Furthermore, it could not be effectively protected by fighters because of its low speed, and the very low altitudes at which it ended its dive bomb attacks. The Stuka depended on air superiority, the very thing being contested over Britain. It was withdrawn from attacks on Britain in August after prohibitive losses, leaving the Luftwaffe without precision ground-attack aircraft.


    Steady losses had occurred throughout their participation in the battle. On 18 August, known as the Hardest Day because both sides suffered heavy losses, the Stuka was withdrawn after 16 were destroyed and many others damaged. According to the Generalquartiermeister der Luftwaffe, 59 Stukas had been destroyed and 33 damaged to varying degrees in six weeks of operations. Over 20% of the total Stuka strength had been lost between 8 August and 18 August; and the myth of the Stuka shattered. The Ju 87s did succeed in sinking six warships, 14 merchant ships, badly damaging seven airfields and three radar stations, and destroying 49 British aircraft, mainly on the ground.


    On 19 August, the units of VIII. Fliegerkorps moved up from their bases around Cherbourg-Octeville and concentrated in the Pas de Calais under Luftflotte 2, closer to the area of the proposed invasion of Britain. On 13 September, the Luftwaffe targeted airfields again, with a small number of Ju 87s crossing the coast at Selsey and heading for Tangmere. After a lull, anti-shipping operations attacks were resumed by some Ju 87 units from 1 November 1940, as part of the new winter tactic of enforcing a blockade. Over the next 10 days, seven merchant ships were sunk or damaged, mainly in the Thames Estuary, for the loss of four Ju 87s. On 14 November, 19 Stukas from III./St.G 1 with escort drawn from JG 26 and JG 51 went out against another convoy; as no targets were found over the estuary, the Stukas proceeded to attack Dover, their alternate target.


    Bad weather resulted in a decline of anti-shipping operations, and before long the Ju 87 Gruppen began re-deploying to Poland, as part of the concealed build-up for Operation Barbarossa. By spring 1941, only St.G 1 with 30 Ju 87s remained facing the United Kingdom. Operations on a small scale continued throughout the winter months into March. Targets included ships at sea, the Thames estuary, the Chatham naval dockyard and Dover and night-bomber sorties made over the Channel. These attacks were resumed the following winter.


    North Africa and the Mediterranean
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    A Ju 87 B of 5/StG 2 in the North African theatre, December 1941.


    In response to the Italian defeats in Greece and North Africa, the Oberkommando der Wehrmacht ordered the deployment of some German forces to these theatres. Amongst the Luftwaffe contingent deployed was the Geschwaderstab StG 3, which touched down in Sicily in December 1940. In the next few days, two Gruppen - some 80 Stukas - were deployed under X. Fliegerkorps.


    The first task of the Korps was to attack British shipping passing between Sicily and Africa. The Ju 87s first made their presence felt by subjecting the British aircraft carrier HMSIllustrious to heavy attack. The crews were confident that they could sink it as the flight deck had an area of about 6,500 square metres. On 10 January 1941, the Stuka crews were told that four direct hits with 500kg (1,100lb.) bombs would be enough to sink the carrier. The Ju 87s delivered six and three damaging near misses but the ship's engines were untouched and she made for the besieged harbour of Malta.


    The Italian Regia Aeronautica was equipped for a while with the Stukas. In 1939, the Italian government asked the RLM to supply 100 Ju 87s. Italian pilots were sent to Graz in Austria to be trained for dive-bombing aircraft. In the summer of 1940, about 100 Ju 87 B-1s, some of them ex-Luftwaffe machines, were delivered to 96° Gruppo Bombardamento a Tuffo. The Italian Stuka, renamed Picchiatello, was in turn assigned to Gruppi 97°, 101° and 102°. The Picchiatelli were used against Malta, Allied convoys in Mediterranean and in North Africa (where they took part in conquering Tobruk). They were used by the Regia Aeronautica up to 1942. Some of the Picchiatelli saw action in the opening phase of the Italian invasion of Greece in October 1940. Their numbers were low and ineffective. The Italian forces were quickly pushed back. By early 1941, the Greeks had pushed into Italian occupied Albania. Once again, Hitler decided to send military aid to his ally.


    In March, the pro-German Yugoslav government was toppled. A furious Hitler ordered the attack to be expanded to include Yugoslavia. Operation Marita commenced on 7 April. The Luftwaffe committed StG 1, 2 and 77 to the campaign. The Stuka once again spearheaded the air assault, with a front line strength of 300 machines, against minimal Yugoslav resistance in the air, allowing the Stukas to develop a fearsome reputation in this region. Operating unmolested, they took a heavy toll of ground forces, suffering only light losses to ground fire. The effectiveness of the dive bombers helped bring about Yugoslav capitulation in just ten days. The Stukas also took a peripheral part in Operation Punishment - Hitler's retribution bombing of Belgrade. The dive bombers were to attack airfields and anti-aircraft gun positions whilst the level bombers struck civilian targets. Belgrade was badly damaged, with 2,271 people reported killed and 12,000 injured.


    In Greece, despite British aid, little air opposition was encountered. As the Allies withdrew and resistance collapsed, the Allies began evacuating to Crete. The Stukas inflicted severe damage on Allied shipping. On 22 April, the 1,389-ton destroyers Psara and Ydra were sunk. In the next two days, the Greek naval base at Piraeus lost 23 vessels to Stuka attack.


    During the Battle of Crete, the Ju 87s also played a significant role. On 21–22 May 1941, the Germans attempted to send in reinforcements to Crete by sea but lost 10 vessels to "Force D" under the command of Rear-Admiral Glennie. The force, consisting of the cruisers HMSDido, Orion and Ajax, forced the remaining German ships to retreat. The Stukas were called upon to deal with the British naval threat. On 21 May, the destroyer HMSJuno was sunk and the next day the battleship HMSWarspite was damaged and the cruiser HMSGloucester was sunk, with the loss of 45 officers and 648 ratings. The Ju 87s also crippled the cruiser HMSFiji that morning, (she was later finished off by Bf 109 fighter bombers) while sinking the destroyer HMSGreyhound with one hit. As the Battle of Crete drew to a close, the Allies began yet another withdrawal. On 23 May, the Royal Navy lost the destroyers HMSKashmir and Kelly, followed by HMSHereward on 26 May; Orion and Dido were also severely damaged. Orion had been evacuating 1,100 soldiers to North Africa; 260 of them were killed and another 280 wounded.


    [image: image-28.png]


    Preparing to load equipment into a Stuka, in North Afrika 1942.


    The Sturzkampfgeschwader supported Generalfeldmarschall Erwin Rommel's Deutsches Afrikakorps (DAK) in its two year campaign in North Africa; its other main task was attacking Allied shipping. In 1941, Ju 87 operations in North Africa were dominated by the Siege of Tobruk, which lasted for over seven months. It served during the Battle of Gazala and the First Battle of El Alamein, as well as the decisive Second Battle of El Alamein, which drove Rommel back to Tunisia. As the tide turned and allied air power grew in the autumn of 1942, the Ju 87 became very vulnerable and losses were heavy. The entry of the Americans into North Africa during Operation Torch made the situation far worse; the Stuka was obsolete in what was now a fighter-bomber's war. The Bf 109 and Fw 190 could at least fight enemy fighters on equal terms after dropping their ordnance but the Stuka could not. The Junkers's vulnerability was demonstrated on 11 November 1942, when 15 Ju 87 Ds were shot down by United States Army Air Forces (USAAF) Curtiss P-40Fs in minutes.


    By 1943, the Allies enjoyed air supremacy in North Africa. The Ju 87s ventured out in Rotte strength only, often jettisoning their bombs at the first sight of enemy aircraft. Adding to this trouble, the German fighters had only enough fuel to cover the Ju 87s on take-off, their most vulnerable point. After that, the Stukas were on their own.


    The dive bombers continued operations in southern Europe; after the Italian surrender in September 1943, the Ju 87 participated in the last campaign-sized victory over the Western Allies, the Dodecanese Campaign. The Greek Dodecanese Islands had been occupied by the British; the Luftwaffe committed 75 Stukas of StG 3 based in Megara and Rhodos, to recover the islands. With the RAF bases some 500 kilometres (310mi) away, the Ju 87 helped the German landing forces rapidly conquer the islands.


    Eastern front


    Barbarossa; 1941
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    The Eastern Front brought new challenges. A Ju 87 B-2 is fitted with ski undercarriage to cope with the winter weather, 22 December 1941.


    On 22 June 1941, the Wehrmacht commenced Operation Barbarossa, the invasion of the Soviet Union. The Luftwaffe order of battle of 22 June 1941 contained four Sturzkampfgeschwader. VIII. Fliegerkorps under the command of General der Flieger Wolfram von Richthofen was equipped with units Stab, II. and III./StG 1. Also included were Stab, I., II. and III. of Sturzkampfgeschwader 2 Immelmann. Attached to II. Fliegerkorps, under the command of General der Flieger Bruno Loerzer, were Stab, I., II. and III. of StG 77. Luftflotte 5, under the command of Generaloberst Hans-Jürgen Stumpff, operating from Norway's Arctic Circle, were allotted IV. Gruppe (St)/Lehrgeschwader 1 (LG 1).


    The first Stuka loss on the Soviet-German front occurred early at 03:40–03:47 in the morning of the 22 June. While being escorted by Bf 109s from JG 51 to attack Brest Fortress, Oberleutnant Karl Führing of StG 77 was shot down by an I-153. The Sturzkampfgeschwader suffered only two losses on the opening day of Barbarossa. As a result of the Luftwaffe's attention, the Soviet Air Force in the western Soviet Union was nearly destroyed. The official report claimed 1,489 Soviet aircraft destroyed. Göring ordered this checked. After picking their way through the wreckage across the front, Luftwaffe officers found that the tally exceeded 2,000. In the next two days, the Soviets reported the loss of another 1,922 aircraft. Soviet aerial resistance continued but ceased to be effective and the Luftwaffe maintained air superiority until the end of the year.


    The Ju 87 took a huge toll on Soviet ground forces, helping to break up counterattacks of Soviet armour, eliminating strongpoints and disrupting the enemy supply lines. A demonstration of the Stuka's effectiveness occurred on 5 July, when StG 77 knocked out 18 trains and 500 vehicles. As the 1st and 2nd Panzer Groups forced bridgeheads across the Dnieper River and closed in on Kiev, the Ju 87s again rendered invaluable support. On 13 September, Stukas from StG 1 destroyed the rail network in the vicinity as well as inflicting heavy casualties on escaping Red Army columns, for the loss of just one Ju 87. On 23 September, Hans-Ulrich Rudel (who was to become the most decorated serviceman in the Wehrmacht) of StG 2, sank the Soviet battleship Marat, during an air attack on Kronstadt harbor near Leningrad, with a hit to the bow with a single 1,000kg (2,200lb.) bomb.


    Also during this action, Leutnant Egbert Jaeckel sank the destroyer Minsk, while the destroyer Steregushchiy and submarine M-74 were also sunk. The Stukas also crippled the battleship Oktyabrskaya Revolutsiya and the destroyers Silnyy and Grozyashchiy in exchange for two Ju 87s shot down.


    Elsewhere on the Eastern front, the Junkers assisted Army Group Centre in its drive toward Moscow. From 13–22 December, 420 vehicles and 23 tanks were destroyed by StG 77, greatly improving the morale of the German infantry, who were by now on the defensive. StG 77 finished the campaign as the most effective Sturzkampfgeschwader. It had destroyed 2,401 vehicles, 234 tanks, 92 artillery batteries and 21 trains for the loss of 25 Ju 87s to hostile action.


    At the end of Barbarossa, StG 1 had lost 60 Stukas in aerial combat and one on the ground. StG 2 lost 39 Ju 87s in the air and two on the ground, StG 77 lost 29 of their dive-bombers in the air and three on the ground (25 to enemy action). IV.(St)/LG1, operating from Norway, lost 24 Ju 87s, all in aerial combat.


    Fall Blau to Stalingrad; 1942
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    Ju 87 D preparing for another mission against Soviet positions, winter 1942-43


    In early 1942, the Ju 87s were to give the Germany Army (Heer) yet more valuable support. On 29 December 1941, the Soviet 44th Army landed on the Kerch Peninsula. The Luftwaffe was only able to dispatch meager reinforcements of four Kampfgruppen (bomber group. Note: not Kampfgeschwader, meaning bomber wing) and two Sturzkampfgruppen, (dive bomber groups) belonging to StG 77. With air superiority, the Ju 87s operated with impunity. In the first 10 days of the Battle of the Kerch Peninsula, half the landing force was destroyed, while sea lanes were blocked by the Stukas inflicting heavy losses on Soviet shipping. The Ju 87's effectiveness against Soviet armour was not yet potent. Later versions of the T-34 tank could withstand Stuka attack in general, unless a direct hit was scored but the Soviet 44th Army had only obsolescent types with thin armour which were nearly all destroyed.


    During the Battle of Sevastopol, the Stukas repeatedly bombed the trapped Soviet forces. Some Ju 87 pilots flew up to 300 sorties against the Soviet defenders. Luftflotte 4's StG 77 flew 7,708 combat sorties dropping 3,537 tonnes of bombs on the city. Their efforts help secure the capitulation of Soviet forces on 4 July.


    For the German summer offensive, Fall Blau, the Luftwaffe had concentrated 1,800 aircraft into Luftflotte 4 making it the largest and most powerful air command in the world. The Stukawaffe strength stood at 151. During the Battle of Stalingrad, Stukas flew thousands of sorties against Soviet positions in the city. StG 1, 2 and 77 flew 320 sorties on 14 October 1942. As the German Sixth Army pushed the Soviets into a 1,000-metre enclave on the west bank of the Volga River, 1,208 Stuka sorties were flown against this small strip of land. The intense air attack, though causing horrific losses on Soviet units, failed to destroy them. The Luftwaffe's Sturzkampfgeschwader made a maximum effort during this phase of the war. They flew an average of 500 sorties per day and caused heavy losses among Soviet forces, losing an average of only one Stuka per day.


    The Battle of Stalingrad marked the high point in the fortunes of the Junkers Ju 87 Stuka. As the strength of the Soviet Air Forces grew, they gradually wrested control of the skies from the Luftwaffe. From this point onward, Stuka losses increased.


    Kursk and decline; 1943


    The Stuka was also heavily involved in Operation Citadel, the Battle of Kursk. The Luftwaffe committed I, II, III./St.G 1 and III./StG 3 under the command of Luftflotte 6. I., II, III. of StGs 2 and 3 were committed under the command of Hans Seidemann's Fliegerkorps VIII.Hauptmann Rudel's cannon-equipped Ju 87 Gs had a devastating effect on Soviet armour at Orel and Belgorod. The Ju 87s participated in a huge aerial counter-offensive lasting from 16–31 July against a Soviet offensive at Khotynets and saved two German armies from encirclement, reducing the attacking Soviet 11th Guards Army to just 33 tanks by 20 July. The Soviet offensive had been completely halted from the air.


    Losses were considerable, however. Fliegerkorps VIII lost eight Ju 87s on 8 July, six on 9 July, six on 10 July and another eight on 11 July. The Stuka arm also lost eight of their Knight's Cross of the Iron Cross holders. StG 77 lost 24 Ju 87s in the period 5–31 July (StG had lost 23 in July–December 1942), while StG 2 lost another 30 aircraft in the same period. In September 1943, three of the Stuka units were re-equipped with the Fw 190F and G (ground attack versions) and began to be re-named as Schlachtgeschwader (attack wings). In the face of overwhelming air opposition, the dive-bomber required heavy protection from German fighters to counter Soviet fighters. Some units like SG 2 Immelmann continued to operate with great success throughout 1943-45, operating the Ju 87 G variants equipped with 37mm cannons, which became tank killers, although in increasingly small numbers.
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    Ju 87 G-2s over the Eastern Front, winter 1943-44


    In the wake of the defeat at Kursk, Ju 87s played a vital defensive role on the southern wing of the Eastern Front. To combat the Luftwaffe, the Soviets could deploy some 3,000 fighter aircraft. As a result, the Stukas suffered heavily. SG 77 lost 30 Ju 87s in August 1943 as did SG 2 Immelmann, which also reported the loss of 30 aircraft in combat operations. Despite these losses, Ju 87s helped the XXIX Army Corps break out of an encirclement near the Sea of Azov. The Battle of Kiev also included substantial use of the Ju 87 units, although again, unsuccessful in stemming the advances. Stuka units were with the loss of air superiority, becoming vulnerable on the ground as well. Some Stuka aces were lost this way. In the aftermath of Kursk, Stuka strength fell to 184 aircraft in total. This was well below 50 percent of the required strength. On 18 October 1943, StG 1, 2, 3, 5 and 77 were renamed Schlachtgeschwader (abbreviated as "SG") wings, reflecting their ground-attack role, as these combat wings were now also using ground-attack aircraft, such as the Fw 190F-series aircraft. The Luftwaffe's dive-bomber units had ceased to exist.


    Operation Bagration to Berlin 1944–1945


    Towards the end of the war, as the Allies gained air supremacy, the Stuka was being replaced by ground-attack versions of the Fw 190. By early 1944, the number of Ju 87 units and operational aircraft terminally declined. For the Soviet summer offensive, Operation Bagration, 12 Ju 87 Gruppen and five mixed Gruppen (including Fw 190s) were on the Luftwaffe's order of battle on 26 June 1944 Gefechtsverband Kuhlmey, a mixed aircraft unit, which included large numbers of Stuka dive bombers, was rushed to the Finnish front in the summer of 1944 and was instrumental in halting the Soviet fourth strategic offensive. The unit claimed 200 Soviet tanks and 150 Soviet aircraft destroyed for 41 losses. By this juncture, the Luftwaffe continued to resist Soviet air attacks but it had little impact on the ground war.


    By 31 January 1945, only 104 Ju 87s remained operational with their units. The other mixed Schlacht units contained a further 70 Ju 87s and Fw 190s between them. Chronic fuel shortages kept the Stukas grounded and sorties decreased until the end of the war in May 1945.


    Survivors


    Two intact Ju 87s survive:


    Ju 87 R-2/Trop. Werk Nr. 5954


    This aircraft is displayed in the Chicago Museum of Science and Industry. It was abandoned in North Africa and found by British forces in 1941. The Ju 87 was donated by the British government and sent to the USA during the war. It was fully restored in 1974 by the EAA of Wisconsin.


    Ju 87 G-2, Werk Nr. 494083.


    A later, ground-attack variant, this is displayed at the RAF Museum in London; it was captured by British troops in Germany in 1945. It is thought to have been built in 1943–1944 as a D-5 before being rebuilt as a G-2 variant, possibly by fitting G-2 outer wings to a D-5 airframe. After the war, it was one of 12 captured German aircraft selected by the British for museum preservation. In 1967, permission was given to use the aircraft in the film Battle of Britain and it was repainted and modified to resemble a 1940 variant of the Ju 87. The engine was found to be in excellent condition and there was little difficulty in starting it, but returning the aircraft to airworthiness was considered too costly for the filmmakers, and ultimately, models were used in the film to represent Stukas. In 1998, the film modifications were removed, and the aircraft returned to the original G-2 configuration.


    Other aircraft survive as wreckage, recovered from crash sites.


    •The Deutsches Technikmuseum in Berlin has the wreckage of two complete aircraft that were recovered from separate crash sites near Murmansk in 1990 and 1994.


    •The Sinsheim Auto & Technik Museum displays the remains of an aircraft that crashed near Saint-Tropez in 1944 and was raised from the seabed in 1989.


    •In October 2006, a Ju 87 D-3/Trop. was recovered underwater, near Rhodes.


    •Junkers Ju 87 B-2 9801 (serial number: 0406) under reconstruction at Yugoslav Aeronautical Museum.
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    Werk Nr. 494083, RAF Museum
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    Ju 87 wreck, Sinsheim Auto & Technik Museum
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    Deutsches Technikmuseum, with a veteran gunner speaking of his combat in North Africa
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    CWerk Nr. 5954, Chicago Museum of Science and Industry
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    Ju 87 G-2, Werk Nr. 494083
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