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Junkers Ju 87 Stuka

 

 

 

Few aircraft that fought in World War II were as controversial and famous as the Junkers Ju 87 Stuka dive bomber.

Symbol and instrument of the military power of the Third Reich, these aircraft were the impressive protagonists of the beginning of the Second World War.

From the second half of the 1930s, the Ju-87 represented a new class of fighter aircraft, arousing heated debate, especially within the Luftwaffe high command.


	After the Polish and French campaigns, the Ju-87 became almost a legend, actively fueled by its supporters, who created an aura of superior and unmatched armament around the aircraft.



 

Slow and angular, with poor survivability and rather weak fire protection, the Ju 87 was relatively easy prey for enemy fighters.

However, the high accuracy of its bombing and its effectiveness in combat more than made up for many of its shortcomings.


	Once air supremacy was achieved, the aircraft became an effective means of aerial terror, dropping bombs with terrifying accuracy and producing a devastating psychological effect on its victims.



 

The Stuka was not the German equivalent of the Il-2, but both aircraft performed similar tasks: providing direct support to ground troops.

The Junkers Ju 87, also called Stuka (in German Sturzkampfflugzeug, literally "airplane from combat in beaten"), era a single-engine dive bomber with an inverted gull-wing configuration.


	Known to the most laymen will be aware of the characteristic sound it emitted during the dive phase with the so-called "Jericho trumpets", special sirens mounted on the landing gear, which, due to the effect of the wind, produced a shrill sound that was intended to sow panic in the enemy.



 

To increase bombing accuracy, it was necessary to reduce the bomb release altitude, which led to greater overloads when exiting a steep dive at angles of 75-80 degrees, sometimes even exceeding 5 g.

Only a specially designed aircraft, which was not inferior to a fighter in terms of power and maneuverability, and to a medium bomber in terms of load capacity, could withstand such overloads.


	Such an aircraft was supposed to attack targets from low altitudes, so it was necessary to protect the crew and main components of the aircraft from fire from the ground.



 

To limit the speed during the dive, and the overload during the recovery, the wing had to be equipped with powerful mechanization and aerodynamic brakes: overall, the creation of a dive bomber was, therefore, a very complex design undertaking.

The crew was arranged in tandem, with the seat in the rear positioned in way opposite to the sense Of gear and from a large glass cabin.


	In the first year of the conflict the Stuka became a lethal weapon especially against tanks, ships, fortifications and bridges.



 

The main areas in which it operated were Poland, Norway and France, but it soon became vulnerable to the more versatile English fighter "Spitfire", thus ending its his career along the eastern front.
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Illustrative diagram of how the dive bombing technique works. The dotted line represents the extension of the aircraft's longitudinal axis, i.e. the flight line, while the solid line represents the parabolic trajectory along which the bomb falls. In the case of traditional bombing (above), the bomb's point of impact is influenced by factors such as speed and altitude, which, unless sophisticated aiming systems are available, generally make it imprecise.

In the case of dive bombing (below), the point where the bomb falls is almost exactly in front of the pilot, who, at the moment of release, sees the target in a position that is closer to the centre of his sight the closer the angle of the dive approaches the vertical.

After releasing the bomb, the pilot performs a flare and regains altitude. Since the bomb's fall is only negligibly affected by speed and altitude, dive bombing is generally very precise.

 

Although designed way back in 1933 by the German company Junkers, the Stuka remained in production for over nine years, remaining unchanged in its structure and basic configuration for the entire duration of the war, proof of the overall validity of the machine.

 


	More than 5,700 examples were built in about twenty versions, which fought on all fronts.



 

Used primarily by the Luftwaffe, as well as the air forces of the Axis powers, the Ju 87 was one of the most effective dive bombers of the Second World War and certainly the aircraft more propagandized Of all in conflict.


	Despite its limitations, it is considered a milestone in the history of aviation.



 

Before the conflict, the Stuka prototype was equipped with a 640 hp Rolls-Royce Kestrel engine, while it was later replaced with a Jumo 210CA, also of 640 hp, which powered a three-bladed propeller.

The armament consisted of three 7.92 mm machine guns, one of which was placed at the rear and operated by the co-pilot, while under the wings and the fuselage it could carry different combinations. Of bombs variables come on 50, 250, 500 And until to 1,000 kg.

 

 



History

 

 

 

Junkers began construction of three prototypes of the Ju 87 in 1934 and ironically, considering future events, the first Stuka was powered by a 640 hp (477 kW) Rolls-Royce Kestrel engine, the same engine as the first prototype of the famous Messerschmitt Bf-109 fighter.

Engine cooling proved problematic and a larger radiator was fitted which did little to improve the aircraft's appearance.


	The first prototype had a twin-fin rear tail fin, with right angles and very square shapes.



 

The lack of sufficiently powerful and reliable liquid-cooled engines in Germany in 1934 led, in fact, to the equipment of the first experimental model of the Ju-87V-1 with an English Rolls-Royce Kestrel II S engine, which constituted a sort of confirmation of the international “pedigree” of the Stuka.


	The first flight took place on September 19, 1935.



 

The liquid-cooled, 12-cylinder V-engine had a take-off power of 525 hp and 640 hp at an altitude of 4,270 metres, but overheated considerably in flight, necessitating an increase in radiator surface area: two-bladed wooden, fixed-pitch propeller.

It was planned to install grid-shaped aerodynamic brakes, capable of rotating 90° during a dive, on the leading edge of the wing, immediately aft of the landing gear fairings.

However, the technicians did not have time to install them on the first prototype, and on January 24, 1936, in a dive at an angle of 50°, the tail unit began to vibrate strongly and when the Junkers chief pilot, V. Nuenhofen, tried to pull the aircraft out of the dive, part of the stabilizer broke off and the aircraft crashed together with the crew.

A month later, on 25 February 1936, the second Ju-87V-2 prototype took flight, equipped with a liquid-cooled engine from Junkers Motoren Werke, the Jumo210Aa, developing 610 hp (455 kW) at an altitude of 2,550 metres, with a three-bladed variable-pitch propeller.
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After investigating the causes of the disaster of the first prototype, the tail unit was modified to a single fin, with a larger fin and rudder: as a result, the overall length of the aircraft increased to 10.65 metres.


	The third experimental Ju-87V-3 took off on 27 March 1936.



 

Its main difference was a redesigned engine mount, which allowed the engine to be lowered and improved the pilot's view, while the tail assembly had been redesigned again, increasing its surface area, to improve control and stability .


	It was subjected to evaluation trials together with three other competing aircraft: the Arado Ar 81, the Ha 137 and the Heinkel He 118.



 

The Ar 81 biplane, equipped with thin and rather robust wings, weighed 350 kg less than the Ju-87 with the same armament. The speed at a given altitude, the rate of climb and the altitude of the Arado were slightly better than those of the early Junkers versions, but it lost to its main competitor in bombing accuracy, which the Technical Directorate considered the most important thing.

Another competitor was the Ha-137, a single-seat monoplane with fixed landing gear, armed with two MG/FF cannons in the wings and two machine guns above the air-cooled BMW123A-3 engine, later replaced by the Jumo 210Aa

The first Ha-137Vl flew in April 1935, six months before the Ju-87: at that time, according to the changed and clarified tactical and technical requirements, the dive bomber was supposed to be a two-seater.

The minimal dimensions of the Ha-137 did not allow for such a modification and its development, at von Richthofen's insistence, continued in the attack version: with the arrival of Udet, however, this aircraft was officially discarded.


	The main competitor of the Ju-87 was considered to be the Heinkel aircraft, a two-seater monoplane with retractable landing gear.



 

The future dive bomber was equipped with a Daimler-Benz engine with a power of 910 hp, which allowed it to reach a calculated speed of 400 km/h.

The bomb and its suspension under the fuselage were covered by a fairing: during the dive, a special mechanism made the bomb emerge from the fuselage, beyond the area hit by the propeller.


	In the two-seater version, the aircraft could carry a 250 kg bomb, while when the bomber remained on the ground, the aircraft could carry a 500 kg bomb.



 

Unlike the Ju-87, the Heinkel test pilot performed dives at angles no greater than 50°, due to defects in the propeller pitch control system.

The unreliability of moving the propeller to a greater angle at the same time as releasing the brake flaps posed risks to the propeller and engine, which could result in disaster.

It was personally tested by Udet , who launched the He-118 in a vertical dive from an altitude of 4,000 meters: the propeller began to rotate at low speed, causing strong vibrations and the destruction of the tail section of the fuselage and the empennage, while Udet managed to save himself by parachuting.


	It was the end of the promising combat career of the He-118 and the beginning of the rapid rise of the Ju-87.



 

Thus, in late spring, the Ju-87V-4 appeared at the airfield and took off on June 20.

It was distinguished by an even lower engine mount, a larger and more angular vertical stabilizer, new landing gear fairings and a redesigned cockpit canopy.


	To improve visibility during the dive, a special window had been opened in the floor of the pilot's cabin.



 

A special trapezoid for a single bomb was installed behind the engine radiator, which extracted it from the area hit by the propeller during the dive, as well as a special Stuvi A2 bombsight: this fourth model was used for practical bombing runs with bombs from 100 to 500 kg (in the latter case the crew consisted of a single pilot).


	Unlike later modifications, some experimental and early production aircraft did not yet have a constant-speed propeller governor or an engine boost regulator.



 

Therefore, before starting the dive, the pilot had to close the radiator flaps, to avoid overcooling the engine, bring the thrust to ground level, tension the propeller and release the brake flaps. At the same time, the most important thing for him was to correctly determine the moment to enter the dive and track the position of the target.
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During the dive, the pilot had to maintain a constant angle specified along the lines on the cockpit windows, maintaining his position in the formation and performing an anti-aircraft maneuver (the selected lines remained parallel to the ground).

Immediately after pulling out of the dive and retracting the brake grilles, the flaps had to be opened immediately to prevent the engine from overheating.

The time available to complete all operations was very limited and required a rather high level of qualification on the part of the pilot.

A 7.92 mm MG11 machine gun was mounted on the starboard wing, while a 7.92 mm MG15 machine gun was installed in the radio operator's cabin on a movable mount with very limited firing angles: 25° to the sides, 6° down and 45° up.


	The first batch of Ju 87A-0s had a 640 hp (477 kW) Jumo 210Ca engine at 9,000 ft and modifications to facilitate production.



 

The later Ju 87A-1 model began to replace the Hs 123 biplane in the spring of 1937 and three examples were sent to Spain for operational testing by the Condor Legion. in the civil war Spanish. 

The success of the Ju-87 in Spain, and at the beginning of World War II, further stimulated interest in the development of new dive bombers: the result was the American Douglas SBD "Dauntless" and the English Fairey "Barracuda", which became famous during the war, as well as the Japanese Yokosuka D4Y "Suisei".

The A-1's rudder surface was reduced by cutting off its lower portion, while the engine cowling became asymmetrical, due to the compressor air intake being moved to the right and an additional intake to blow into the crankcase on the right cowling panel, immediately aft of the propeller nose cone.


	In 1937 the Luftwaffe command planned to create six dive bomber groups, of which four were to be equipped with Ju-87s.



 

Each group was to have 36 aircraft, including three at headquarters, for a total of over 150 Ju-87As on the front line.


	It was followed, at the end of 1937, by the Ju 87A-2, with a 680 hp (507 kW) Jumo 210Da engine, fitted with a two-speed centrifugal supercharger.



 

Take-off power was 680 hp and 670 hp in combat mode at an altitude of 3,900 meters for 5 minutes.

The propeller blades were widened, the upper edge of the rudder was slightly rounded and the trimmer chord was slightly increased. but this model remained in production and in service for only six months.


	In November 1937, the new Jumo211 engine, essentially an enlarged version of the Jumo210, was recommended for installation in the Ju-87.



 

The engine replacement required a radical redesign of the chassis and cowlings: two experimental aircraft fitted with new engines were converted from production A-1s and given the designations V6 and V7. The first of these took to the skies on 14 June 1937 and was an intermediate stage on the way to the second production version of the Ju-87B.

The seventh prototype, and the pre-production series of the Ju 87B-1 that resulted from it, were extensively modified from the original design.

The new model, designated Ju 87B-1, had a significantly more powerful engine, the 1,200 hp (895 kW) Jumo 211Da, and a completely redesigned fuselage and landing gear, while the tail was enlarged.


	Tested again in Spain, the new model proved its worth and production was increased, by mid-1939, to 60 aircraft per month.



 

At the outbreak of the Second World War, the Luftwaffe I had in line 336 Ju87B-1. 


	There production was entirely carried out by Junkers for a total, as mentioned, of 5,700 units.



 

In September 1939, for the Polish campaign, the Luftwaffe fielded 219 Stukas which had an astonishing effect on performance and morale.

The first ever mission was carried out by three Ju 87B-1s, which took off at 4.26am on 1 September to bomb the approaches to the Dirschau bridges over the Vistula: the target was the cables connected to the explosives with which the Poles had mined the bridges.

The Stukas attacked eleven minutes before the official time of the German advance, and were completely successful, although the Poles were later able to repair the damage and blow up one of the two bridges.


	The gloomy siren that announced the nosedive and the brilliant results obtained also in Norway and during the French campaign they made it a legendary aircraft.



 

The Ju 87 was effectively the practical demonstration of the Blitzkrieg in three dimensions, which was based on the theories of Amedeo Mecozzi on the very narrow cooperation Between the weapon aerial And the forces terrestrial: the combination of noise and accuracy of the Stukas terrified the defenders French.  
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