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Consolidated B-24 Liberator

 

 

 

The Consolidated B-24 Liberator was a four-engined heavy bomber with a medium-high wing: it adopted a type of wing known as the Davis wing, narrow and elongated, which became its distinctive feature together with the double oval-shaped fin.

In the Davis wing, the airfoil had a lower drag coefficient than most contemporary designs, which allowed higher speeds and created significant lift at relatively low angles of attack.

Furthermore, the thickness of the wing provided space for fuel storage or even for the insertion of engines, an idea that was in vogue at the time.

The same basic wing would also be selected for the Consolidated B-32 Dominator.

Its use in projects ended almost immediately after the end of World War II.


	The B-24 was initially developed and produced by the American company Consolidated Aircraft Corporation in the early 1940s, and, during the war, was also built under license by other companies such as Douglas, Ford and North American.



 

The Liberator was one of the most important American bombers: it ended the war as the largest number of American warplanes built in history.


	In fact, more than 18,000 of them were built.



 

It was, together with the B-17 Flying Fortress, the flagship bomber of the United States Army Air Force.

Its flight characteristics were not as refined as those of the B-17 despite the following improvements:


	Greater autonomy.

	A higher top speed.

	A heavier bomb load.

	Tricycle landing gear.

	A leap forward in wing design and performance.



 

The Liberator, however, had a lower operating altitude and this meant that it was hit and shot down more frequently, both by anti-aircraft guns and by fighters, despite its defensive armament of ten 12.7 mm Browning M2 machine guns making it a true flying fortress.

Its controls, however, were heavy to operate and the four-engine aircraft were challenging to keep in tight formation.


	Furthermore, the high Davis-type wing was dangerously affected by heavy landings and water landings, as the fuselage tended to break apart.



 

The Liberators' best-known mission was against the oil fields at Ploesti, Romania, on 1 August 1943, which ended in disaster due to the incorrect sequence of attack waves.

The B-24 saw extensive use in World War II, where it served in every branch of the U.S. military, as well as several Allied air forces and navies.

It was employed in every theatre of operations and, during its missions, shot down approximately 2,600 enemy fighters.

Along with the B-17, the B-24 was the mainstay of the U.S. strategic bombing campaign in the Western European theater: thanks to its long range, it proved useful in bombing operations in the Pacific, including the bombing of Japan.

The long-range anti-submarine Liberators played a vital role in closing the Mid-Atlantic gap in the Battle of the Atlantic. The C-87 transport derivative served as a longer-range, higher-capacity counterpart to the Douglas C-47 Skytrain.
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B-24M of the 431st Bomb Squadron, 11th Bomb Group.

 

The characteristics of the prototype made such an impression on military observers that they decided to launch the advancement on a larger scale. The first deliveries were made in March 1941 and from August 1942 the production amounted to almost 200 new aircraft per month.


	No less than 15 versions were developed, including B-24s for anti-submarine warfare, cargo transport and even maritime patrol.



 

Deployed on most fronts of World War II, the B-24 Liberator took part in most of the major raids of this conflict, most notably taking part in the bombing raids of the Battle of Normandy.

 


	During the entire world conflict, 18,482 examples were built, up until September 1945.



 

It was heavily armed, which explains why nearly 2,600 enemy aircraft were shot down during its numerous operations.


	Although tens of thousands of B-24s were produced, only 13 of them survive today, 2 of which are still in flying condition.



 

Here are some of the most important operations in which the B-24 Liberators were employed:


	In 1943, some B-24s were painted black and deployed at night to carry out Operation Carpetbagger. The operation was dedicated to providing supplies and weapons to French Resistance fighters.

	B-24 Liberators played a vital role during the D-Day invasion, helping to soften German positions, clearing the way for ground forces to push the Nazis back.

	The B-24 Liberator was at the heart of the Allied campaign in the Mediterranean, as it was used to bomb German oil refineries, destroy U-boats, patrol coastal areas, and attack critical targets.





History

 

 

 

The Consolidated B-24 Liberator project was started in early 1939 at the request of the United States Army Air Corps, which wanted a more modern heavy bomber with higher performance than the B-17.

It was an excellent and versatile machine, but not too popular with crews because, unlike its predecessor the B-17, which had proved incredibly robust, being able to return to base with vital parts badly damaged, the B-24 was not able to withstand serious damage in combat.

Paradoxically, this was due to its advanced structural features, especially the wing, designed with laminar profiles and high aerodynamic characteristics, which resulted in an intrinsic weakness of the structure, which often, if hit in strong points, could collapse completely.

This wing was highly efficient and allowed for relatively high speed and long range: compared to the B-17, it had a 1.8 meter (6 ft) larger wingspan but a smaller wing area.


	This gave the B-24 a 35% higher wing loading.



 

The relatively thick wing promised increased fuel capacity and at the same time greater lift and speed, but became unpleasant to fly when carrying heavier loads, as experienced at high altitude and in adverse weather conditions: it was also more susceptible to icing.

The Third Reich had to face these mighty war machines for the first time in 1943.

For months, Luftwaffe intelligence had been providing pilots with information about these four-engined aircraft, yet, contrary to popular belief, the single-seat Messerschmitt Bf 109 fighters were unable to shoot them down in large numbers without suffering heavy losses.

The Germans even went so far as to equip fighters with small charges (50 kg) and bomb the bomber squadrons in order to stop them.
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As mentioned, the Liberator is often compared to the contemporary Boeing B-17 Flying Fortress, compared to which it had a greater maximum speed and range, with virtually the same warload and defensive armament.


	In general, however, crews and military leaders preferred the Flying Fortress for its greater robustness: the Liberator caught fire more easily if hit, due to the tanks located in the back of the fuselage.



 

Furthermore, the Flying Fortress was easier to fly, making it easier to maintain the “combat box” formation employed by U.S. bomber groups beginning in late 1942 at the urging of Colonel Curtis LeMay.

In 1938, the United States Army Air Corps (USAAC) asked Consolidated to produce Boeing B-17 Flying Fortress aircraft as part of its war production expansion plan called Project A.

Consolidated President Reuben Fleet, after visiting the Boeing plant in Seattle, proposed to the USAAC an alternative design to the Flying Fortress.

In January 1939, the USAAC formally requested Consolidated with specification C-212 to design a four-engine bomber with:


	Range of 4,827 km (3,000 miles)

	Maximum speed of 483 km/h (300 mp/h)

	Service ceiling of 10,670 meters (35,000 feet)

	War load of 3,630 kg (8,000 lb)



 

On March 30, 1939, the contract was signed, which called for the completion of the first prototype by the end of the year.

The project, called the Model 32 by Consolidated, was conceptually modern but technically simple.

Compared to the Flying Fortress, the Model 32 featured a higher payload capacity, a shorter fuselage, and a wing with a wingspan of 1.80 meters (6 ft) greater but 25% less area.


	While the Flying Fortress used nine-cylinder Wright R-1820 Cyclone radial engines, the Model 32 was powered by 14-cylinder, air-cooled, twin-row Pratt & Whitney R-1830s, rated at 1,000 hp each, later replaced with turbocharged versions of the R-1830 rated at 1,200 hp.



Each engine drove a constant-speed, 3-bladed propeller, 3.5 metres in diameter.

 

The turbocharged engine, with its oval canopy, would become one of the distinctive features of the B24 Liberator: this aircraft engine was widely used by American aircraft of the 1930s and 1940s and would become one of the most produced engines in aviation history.


	The Model 32's maximum takeoff weight was 70,000 lb (32,000 kg), one of the heaviest aircraft in existence at the time.



 

For the Model 32 it was decided to use a very long, thin wing and a twin-disc tail fin similar to those used on the Consolidated Model 31 twin-engine flying boat.


	The Model 32 was the first American bomber to have a tricycle landing gear, a feature that allowed a shorter takeoff run and facilitated ground maneuvers.



 

Wind tunnel and Model 31 tests provided a wealth of data on the flight behavior of the new high aspect ratio wing called Davis.

Consolidated completed the prototype, designated XB-24, which flew for the first time on December 29, 1939, from Lindbergh Field in San Diego with Consolidated test pilot William Wheatley at the controls.

Initial tests immediately showed the XB-24's clear superiority over the B-17 in terms of speed and range.

Even before the first flight of the XB-24, the first orders had arrived, in addition to the first order in August 1939 from the USAAC for 36 aircraft, also one for 120 for the Armée de l'Air and another for 164 for the RAF, already engaged in the war against Germany.

By 1940, seven YB-24s were built and preparations for series production began.

The first B-24s produced went to the RAF, including those ordered by the Armée de l'Air, as France was now occupied by the Germans.

The RAF chose the name Liberator in reference to the fact that it would be used to fight the Germans to liberate Europe: the USAAC decided to use the same name.

Consolidated later built , in limited numbers, the B-24C version with turbocharged, rather than supercharged, engines, distinguishable by the flattened oval-shaped nacelles also typical of all later versions of the Liberator.
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The XB-24 prototype in flight.

 


	The first version produced in large numbers was the B-24D, designated Liberator III in the RAF, with increased fuel capacity.

	It had a defensive armament of ten machine guns and a maximum take-off weight of 27,000 kg, comparable to the British Stirling, Halifax and Avro Lancaster.

	To increase Liberator production, Consolidated tripled the size of its San Diego, California, plant and built another in Fort Worth, Texas.

	B-24s were also built by Douglas in Tulsa, Oklahoma, North American in Dallas, Texas, and Ford in a purpose-built 3.5-million-square-foot (330,000 m2) plant at Willow Run near Detroit that achieved an output of 428 Liberators per month.
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Cockpit B-24D Liberator.

 

The different establishments were identified with a code:


	Consolidated/San Diego, CO.

	Consolidated/Fort Worth, CF.

	Ford/Willow Run, FO.

	North American/Dallas, NT.

	Douglas/Tulsa, DT.



 

The B-24 had 1,820 engineering changes, an average of 3.6 for each aircraft produced, more than any other aircraft of World War II.

In 1943, the new B-24H version entered service with a 25 cm lengthened fuselage, autopilot, improved fire control and fuel transfer systems and a nose turret to improve defense against frontal attacks by enemy fighters.

The B-24Hs were produced by Consolidated, Douglas and Ford while North American produced the B-24G, a slightly different version: all these companies switched to producing the new, still slightly modified B-24J version in August 1943.


	The later B-24L and B-24M versions were lighter and had different defensive armament.



 

During the war, the variety of versions of the Liberator and the differences between aircraft of the same version produced by different companies caused increasing logistical support problems, especially for the management of spare parts.

In the summer of 1944, North American, Douglas, and Consolidated's Fort Worth plant stopped producing Liberators, but production continued at Consolidated's San Diego and Ford plants at Willow Run, which helped alleviate some of the logistical support problems.


	Approximately 12,000 Liberators entered service with the United States Army Air Forces.

	The United States Navy received approximately 1,000 PB4Y-1 and 739 PBAY-2 Privateers.

	The RAF received approximately 2,100 B-24s which were operated by 46 bomber groups and 41 squadrons.

	The RCAF approximately 1,200 B-24Js.

	The RAAF operated 287 B-24Js, B-24Ls and B-24Ms and the SAAF employed two squadrons of B-24s in the Mediterranean.
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