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Yakovlev

 

 

 

OKB 115 Yakovlev Design Bureau, named after its founder Alexander Sergeevich Yakovlev, was a Soviet aircraft construction engineering bureau, and today is a joint-stock company of the United Aircraft Corporation group.

The name Yakovlev is widely used in the West, but in Russia it is shortened to Yak followed by the name, or model, of the aircraft.

During World War II Yakovlev designed and produced a famous line of fighter aircraft: the company is, in fact, known for its highly successful line of piston-engined fighter aircraft dating back to World War II:


	Yak-1

	Yak-3

	Yak-5

	Yak-7

	Yak-9

	Yak-15



 

 

 

 

 

 



Yakovlev Yak-1

 

 

 

The Yakovlev Yak-1 was a low-wing fighter/bomber designed by OKB 115 under Alexander Sergeevich Yakovlev and developed in the Soviet Union in the early 1940s.

The Yak-1 was the first, and one of the main fighters of the Yak family, which formed the basis for subsequent types and modifications: the Yak-1 was, therefore, the progenitor of the entire Yak fighter family.

By its purpose, the Yak-1 was a single-seat front-line fighter, and by its design it was a cantilever monoplane, i.e. without struts and braces, with a low wing and conventional landing gear that retracted in flight.
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I-26, prototype of the Yak-1.

 

To reduce development time, the Yak-1 was put into mass production before state tests of prototypes, which resulted in a number of significant flaws, which, however, did not change the aircraft's overall high rating.


	With its wooden wings and steel-tube skeleton, the Yak-1 was an agile, maneuverable and, just as importantly, easy-to-maintain and reliable aircraft.



 

It proved to be the best fighter in service with the VVS, the Soviet Air Force, at the time of Operation Barbarossa (the code name for the invasion of the Soviet Union by Germany, which began on Sunday 22 June 1941, during the Second World War), when it found itself used against the pressing German war action, contributing, in the following twelve months, to stem the advance of the invaders by fighting in an unfavourable strategic situation.

It should be noted that the first serial I-26 was assembled on March 22, 1940, and the remaining 11 aircraft of the first series - until the beginning of June 1940.

Subsequent modifications to the wing design, made in May, involved the redesign of the entire wing layout, starting with the first aircraft, which had already completed its maiden flight on 7 June 1940.


	Early flights highlighted the need to replace the oil cooler, which did not provide the necessary heat transfer, and the landing gear wheels, which heated up during braking, reducing their effectiveness.



 

Subsequent changes and modifications continued.

By 1 August 1940, the oil system had been replaced seven times, the air system four times, and the armament and engine cowlings twice each.

In August, the AK-30's air compressor was replaced with an AK-50, as the AK-30 did not provide the air pressure needed to retract the landing gear during take-off, and weight compensation was introduced in the wing and elevator, starting with the first aircraft.


	In total, from 1 February to 1 October 1940, 300 changes were made to the I-26 design and 3,950 to the drawings.



 

Further assembly and production of the vehicles was delayed due to a lack of engines and propellers. By 10 October only five engines were available, and by 10 November 1940 three sets of propellers.

The Yak-1 was the forefather of a family of models that would be produced, during the conflict, in more than 37,000 units.

 

 

 



History

 

 

 

With the increasing obsolescence of their radial-engined fighters such as the Polikarpov I-16 monoplane and the I-153 biplane, Soviet defense officials issued a specification in 1939 for a new generation aircraft, featuring higher overall performance, though not necessarily more armed and agile than its predecessors.

The design bureaus (OKB) presented four models, three of which were approved and put into serial production: overall, the best proved to be the one designed by Aleksandr Sergeevich Yakovlev, who had already designed racing aircraft and gliders.

The aircraft was conceived in four different variants:


	The one called "I-26", represented by a "tactical" fighter aircraft to be used at medium-low altitudes.

	A training variant, "I-27".

	A variant for a high-altitude fighter, "I-28".

	One whose main armament consisted of guns, "I-30".



 

The prototype, designated I-26, proved to be neither the fastest nor the best armed of the lot, but it was more agile and the most balanced of the three that reached production.

As a reward for his achievement, Yakovlev was awarded the Order of Lenin, the highest decoration awarded by the Soviet Union, and received a prize of 100,000 rubles along with an automobile.

Based on the needs of the Air Force to increase aircraft production, by order of the People's Commissar for Aviation Industry of June 24, 1941, Plant No. 292 was tasked with producing not 1,100, but 1,350 Yak-1 aircraft by the end of the year.

The initial difficulties in starting serial production of the new fighters at Plant No. 292 were due to the fact that many innovations and technical solutions were launched into production without being sufficiently perfected.
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In July 1944, production of the Yak-1 ceased, but delivery of combat-ready aircraft to units continued until October: in the period from 1939 to 1944, a total of 8,670 Yak-1 fighters were produced.

The modification of the I-26 for the more powerful experimental M-107 engine, 1,300 hp at 5,000 meters, was started by the design bureau on February 29, 1940 and provided for the transfer of the fighter for state tests, by January 1, 1941, with the following flight data:


	Maximum speed: 650 km/h at 7,000 meters.

	Landing speed: 130 km/h.

	Flight range: 600 km, with additional tanks: 1,000 km.

	Tangency: 12,000 meters.

	Time to climb to 8,000 meters: 8 minutes.

	Armament: One 20 mm cannon and two 7.62 mm shKAS machine guns, supplemented by two 12.7 mm machine guns in the wings. Such a gun arrangement would, however, have required substantial changes to the wing design and a reduction in the volume occupied by fuel, and, consequently, a reduction in the range and flight duration. Therefore, it was decided to replace the two synchronized ShKAS machine guns with two synchronized 12.7 mm Berezin UB machine guns.



 

All work was completed on August 22, 1940, but the engine was not yet ready, and to achieve the characteristics specified by the decree, the aircraft was equipped with a high-altitude M-105PD engine with an E-100 compressor.

In May 1941, serial production of the air-cooled M-82 engine began with a rated power of 1,540 hp at 2,050 meters and 1,330 hp. at 5,400 meters.

Intended for installation on fighters, it was not used, since the new fighters launched into series production had water-cooled engines: the engines produced were therefore stored and transported to warehouses.

At the outbreak of war, in order to somehow utilize this reserve of engines, on September 11, 1941, AS Yakovlev gave orders to the head of the TsAGI to carry out aerodynamic calculations of various aircraft, including the Yak-1, by October 20 and to evaluate the improvement in flight performance resulting from the installation of the M-82 engine: the calculations were completed ahead of schedule, by September 30, 1941.

The installation of a new engine on the Yak-1 made it possible to provide for:


	Increased top speed by 30 - 35 km/h.

	Increase in altitude by 1,000 meters.

	Improved rate-of-climb characteristics, reducing the time to reach 5,000 meters by 0.8 - 1.2 minutes.

	Reduction of take-off length by approximately 10%.



 

However, the dry weight of the M-82 engine was 250 kg more than that of the M-105P; once again, the excellent possibilities for improved flight performance conflicted with the limitation of the airborne weight due to the drag of the landing gear wheels.


	Therefore, the answer to the question about the possibility of replacing the M-105P engine on the Yak-1 with the M-82 turned out to be negative.



 

1942 began under the banner of streamlining the design of the Yak-1, as the ski chassis, the installation of RS-82 missiles and radio antennas "eaten up" the speed and worsened maneuverability.

Therefore, 10 aircraft of the 60th series were designed and delivered, in a lightweight version without ShKAS machine guns and their ammunition, with unsealed fuel tanks and a metal tail unit, increasing the ammunition for the cannon from 120 to 150 rounds.


	
However, when the Germans introduced the new Bf 109G equipped with a DB-605A-1 engine, it was decided to produce 20 Yak-1 aircraft of the 96th series, lightened by a further 160 kg.



 

The ShKAS machine guns with ammunition and mounts, the pneumatic reloading system, the RSI-4 radio station with mast and antenna, the generator and night equipment were removed from them, and in place of the wooden one a 14 kg lighter metal tail was installed.

Thanks to the reduction in the weight of the car and the improvement of its aerodynamics, the maximum speed increased by 23 km/h, up to 592 km/h at an altitude of 3,800 meters, while the time to climb to 5,000 meters decreased to 4.7 minutes.

During the same period, the problems of improving the aerodynamics of the Yak-1 were solved, which made it possible to achieve similar speeds and maneuverability without removing equipment and weapons, something the army had always been extremely reluctant to do, allowing it only as an exceptional and temporary measure.


	Thus the fate of the lightweight version was once again sealed.



 

Again, already in July 1943, two Yak-1s with improved visibility and aerodynamics, equipped with the M-105PF engine, were specially lightened for the air defense of the city of Saratov: the reduction of the in-flight weight was achieved by removing the armored backrest and armored glass, the neutral gas system, the emergency landing gear release system and the fuel tank protection.

The decision taken by the government in the spring of 1942 to build a fighter-bomber version of the Yak-1 had a negative impact on the issue of saving weight and recovering speed performance.


	For this purpose, the underwing attachments for the RS-82 rocket projectiles were eliminated and replaced by bomb racks, one per wing, capable of carrying bombs with a maximum total weight of 200 kg.



 

The modification, which affected the performance of the fighter due to the aerodynamic effect of the rack alone, in addition to the increase in weight due to the bombs, was not appreciated by the pilots, but was in any case maintained on all the models built, until the end of series production.

Towards the end of 1941, construction also began on a two-seater, the Yak-7, but the training tasks of this aircraft were soon outweighed by operational needs and, therefore, given the surprising manoeuvrability it demonstrated, its conversion into a true single-seater fighter was undertaken, the Yak-7B, which benefited from the 1,260 hp VK-105PF engine, in place of the original one.

It is not clear whether the transformation into a "fighting" machine was due to necessity or whether the qualities of the vehicle recommended it.

6,300 Yak-7s were produced, bringing the total of first-generation Yaks to approximately 15,000.

They were used on the front line in both single-seater and two-seater models, especially the latter with aerial observation tasks.


	Although the Yak-1 was later superseded by the later Yak-3 and Yak-9, until 1943 they remained very important for low- to medium-altitude fighter missions.



 

Initially they were instrumental in enabling the VVS to resist the German attack and then, in addition to continuing to fight fiercely, they laid the foundations of a dynasty that according to some sources reached 37,000 descendants, even more numerous than the Bf 109s and perhaps the Ilyushin Il-2s.



Technique

 

 

 

Built with a robust "mixed" structure, consisting of a fuselage made of a steel truss with an aluminum skin and wooden wings, this small fighter benefited from the designer's experience in building racing machines.
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