A Brief History of the B-17 Bomber

The first Boeing B-17 was designed in response to an Army design competition for a heavy bomber.  Six aircraft manufacturers entered the competition.  The plane was designed and built on spec, and the cumulative costs put the future of the company at risk if the plane failed to win contracts.  The prototype, known as the Model 299, took its first flight in 1935; from the outset it had the characteristic look of all future evolutions of the product.  The four engine configuration was a leap of faith – the other competitors went with the more traditional and conservative two engines.  The size of the plane was scaled up as a result, and it had a length of 68’9” and a wingspan of 103’9”; it had a loaded weight of roughly 30,000 pounds, and was driven by four 750hp engines.  It had a top speed of just over 230mph, a ceiling (maximum altitude) of 25,000’, and a range at cruising speed (~140mph) of more than 3,000 miles.  It totally overshadowed the competition, outperforming and out-handling the other entries, and it appeared a shoe-in for the construction award.

Unfortunately, the mass and power of the plane mandated that Boeing revise or invent new control systems, and the result was that for its day Model 299 was an incredibly complicated machine.  Although it was stable and reliable in flight, there were numerous critical details to monitor or adjust prior to take-off and landing.  It turned out that it was all too easy to overlook one of those details under stress, and in the last phase of the evaluation, with senior Boeing staff and military officers onboard, the control lock that the pilot engages to secure the rudder and elevators when the aircraft parks was overlooked, and the when the plane attempted to take off it stalled and crashed catastrophically.  One military officer was killed, and everyone else onboard was seriously injured. 

Although the production contract was subsequently given to one of the two-engine competitors, everyone involved in the evaluation felt that despite the tragic accident, Model 299 was the superior airplane.   After much fussing and negotiating, the Air Corps ordered 13 of them for further evaluation.  These were delivered in 1936 as the YB-17. In addition to improvements to various systems, the YB-17 engines were upgraded to 930hp, a 20% power boost.  This increased the cruising speed at max range to 175mph.  The planes were no less complex than the Model 299, but Boeing had taken steps to improve the reliability of the crew as well as the plane; they had developed the first airplane Checklist.  It wasn’t comprehensive or wordy – they knew the pilots wouldn’t read long narratives – so they were short and sweet but covered every vital step to take before take-off (like releasing the control locks), in flight, and before landing. (This proved so successful that B-17s ultimately checklists for the Pilot, Copilot, Bombardier, and Navigator.) Because the senior Army command had yet to buy into the potential value of long-range bombers in combat, the main selling point was that these planes could do long-range coastal patrols; the popular name for the B-17 was first applied by a reporter, who commented “Why it’s a veritable Flying Fortress” and then used the name in print. 

The next order was for 38 B-17Bs (1939) but things started changing quickly with the start of World War II.  With an order in place for 250 planes, Boeing produced the B-17C and B-17D (1940), each an improvement on the previous iteration.  The B-17 now had an operational weight of 50,000 pounds; it had heavy armor to protect the enlarged crew needed to man additional 30 cal and 50 cal machine guns. 

B-17Cs and B-17Ds were sent to the RAF in Britain before the US entered the war.  The reviews were less than stellar.  The planes handled well, but they had quirks and they proved insufficiently armed and armored for their intended use in daylight against targets defended by enemy fighters.  In response to this feedback, additional modifications were made to the design, and the first B-17E left the factory in late 1941.  Two more pairs of 50 caliber machine guns were added - a rotating top turret behind the cockpit, and a tail gunner station accommodated within an enlarged tail area that also provided increased control.  

The airplane was longer – now 75’ nose to tail - heavier, and much better defended, with nine 50 cal machine guns that together could cover all angles of approach except from head-on, which in the B-17E was defended by a single 30-caliber gun in the nose.  After building just over 500 B-17Es, the standards were improved further, yielding the B-17F. The engines of the B-17F were improved to generate  more horsepower than those of previous models – the engines of the B-17C-E developed 4,800hp, whereas those of the B-17F produced 5,520hp - and it had a higher top speed of 325mph.  

The vulnerability of the B-17 to head-on attack by fighters stimulated a variety of modifications both at the factories and in the field.  At the factories, the first 197 B-17Fs were equipped with a 30cal nose gun similar to the B-17E.   Thereafter changes were made at different times and by different manufacturers - planes were produced with and without nose guns, with mounts for 30cal guns but without the weapons fitted, or with two 50-cal guns (one forward for use by the bombardier and one aft by the navigator).  Planes arriving with 30-cal nose guns sometimes had the 30-cal replaced by a 50-cal, or one or more 50-cal guns installed in addition.  

Planes arriving with empty gun mounts or without nose guns were hastily modified, either on arrival in the UK or by the individual bomb groups. Many different field experiments were tried, such as the installation of 20mm cannon, two 50-cal guns, or two twin-50-cal gun stations. Some of these modifications proved impractical – producing too much recoil or otherwise stressing the nose structure.  The staggered 50-cal arrangement seemed the best, and it became the standard for later B-17Fs and ultimately for the B-17G. (Although the first B-17Gs sent overseas were without cheek guns, which the recipients hastily added in the field,  subsequent versions had the same single 50-cal cheek gun arrangement as late model B-17Fs.)   The last B-17Fs in production, and the B-17G, which started arriving in the ETO in September 1943, had an additional pair of 50-cal machine guns in a turret under the nose that was remote-controlled by the bombardier. 

Despite its lack of creature comforts – no toilets being among the amenities lacking, although “piss tubes” were provided – the B-17F was a formidable combat machine capable of taking the war to enemy territory. Whereas a combined total of 554 B-17Ds and B-17Es were built, more than 3,400 B-17Fs were delivered to the Army Air Corps between May 1942 and August 1943, when the transition was made to the B-17Gs.  

Although all previous B-17s had been built by Boeing, the demand for B-17Fs and B-17Gs outstripped their capacity.  Roughly one-third of the B-17Fs and half of the B-17Gs were built to the same specs by Douglas Aircraft and Lockheed-Vega.  Ultimately the B-17G became symbolic of the 8th Air Force, and from the fall of 1943 through the end of the wartime production run, 8,680 B-17Gs were produced and distributed to Allied forces around the world.

Where the YB-17 had a crew of 6, the B-17F and the final iteration, the B-17G, needed a crew of 9-10.  The aircrew typically consisted of four commissioned officers, who were usually college graduates.  The pilot and copilot, who flew the plane, sat in an upper level slightly aft of the Plexiglas nose bubble.  Below them, forward in the nose bubble, was the bombardier,  who sat by the bomb sight and could also work a nose gun or forward cheek gun. The bombardier was in charge of the preparation of the bomb load for delivery to the target. 

The bombardier was also responsible for the operation of the Norden bomb-sight, the opening of the bomb bay doors, and the release of the bombs to target.  Thus, in many respects it was the bombardier who determined the success or failure of the mission.  However, the bomb-sight was complicated, and bombardiers varied widely in level of training and natural skills.  So the mandated protocol was that when operating within a tight formation, all of the bombers would drop their bombs when the lead plane, containing an experienced and accurate bombardier, dropped its bomb load.  This method, coupled with a tight formation, would guarantee close impact zones and maximum damage to the target.  The bombardiers in the rest of the planes only needed to prepare the bombs, release the bomb load at the proper moment, and operate one of the cheek guns (or the chin turret) as needed. Behind the bombardier sat the navigator at a small nav table,  where he plotted the course and monitored their position throughout the flight.  He could also fire one or both cheek guns.  

The other six members of the B-17 crew were enlisted men, primarily Staff Sergeants although some of the younger men went into combat as Corporals and the flight engineer could be a Tech Sergeant.  The flight engineer stood on an intermediate deck behind the cockpit, manning the top turret with its twin 50-cal machine guns.  A doorway in the bulkhead behind him opened to access a narrow catwalk that ran the length of the bomb bay. The bomb load was suspended on either side and the shackles and arming wires accessible to the bombardier or engineers.  Another door then connected the bomb bay to the radio room.  The radio man sat at a bench seat when operating the radio, but stood to control a single 50-cal machine gun that was directed up and aft to provide additional defense in that quadrant. 

The ball turret was accessed through an opening in the deck below and just behind the bulkhead that separated the waist from the radio room. The ball turret gunner curled up inside the turret, and when it rotated into operational position the doorway – and his exit to the fuselage – was no longer available.  

Behind the ball turret there were two waist gunners, one on each side of the fuselage, each manning a 50-caliber machine gun that, in the B-17F, stuck out through large rectangular opening in the fuselage. This opening created a wind tunnel effect that made frostbite an even greater concern than it otherwise would have been.   In the B-17G, the left waist gunner stood in front of the right waist gunner, giving them more room to move independently, and the gunports were shielded by plexiglass panels, flush with the rest of the fuselage.   

From there aft, the plane gradually tapered into a narrow crawlway that led to the tail gunner’s station.   The tail gunner in the B-17F kneeled in position facing astern past his twin 50 cal machine guns, but in the B-17G, an enlarged tail station, called a Cheyenne Tail Turret , was incorporated.  In it, the tail gunner, now more comfortably seated, could use an improved gun sight.   Whether kneeling or seated, the tail gunner had a unique perspective on the mission underway, and he could provide potentially useful information to the rest of the crew about the rest of the formation, fighters on the horizon, and so forth.

Planes arriving at the ETO were assigned to bomb groups, where unit designations were added.  Planes arriving at the 385th BG had unique markings:  The tail was decorated with a light gray square surrounding a large green “G;” the G designated the 385th BG and the square designated the 3rd Air Division, which had 14 bomb groups in total.  Below this, the aircraft serial number was painted in black stenciled letters, 31762 in the case of Junior/Crashwagon III, and under that the letter “H” appeared in bright green, the same color that coated the outer segments of each propeller. Green indicated that the plane was assigned to the 551st Squadron rather than the 548th (blue), 549th (yellow), or 550th (red).  Because a previous aircrew had named the plane “Junior,” and the painting was prominent at the bow, the initial J was used for identification and radio instructions within the squadron.  

The Preflight Inspection 


The ground crews were well trained and dedicated, but they were often overworked; some bomb groups had only half the recommended number of maintenance staff.  The planes had so many components and were so complex (for that period) that it was standard procedure to check and double-check the systems before starting a mission.  The ground crew would check the plane first, and fill out a maintenance log.  Then the pilot and flight engineer would take that log and repeat the key checks themselves. 


Because the process was complex and missing something could doom the crew and the plane, the Army produced training films to educate air crews on proper procedure.  These films are available on YouTube.  The preflight inspection process is detailed at:

https://www.youtube.com/watch?v=ChFGBgvVBtA
Carrying Bombs Safely

  A bomb basically consists of an explosive and a fuse that acts as a trigger.  Bombs were transported without fuses, and the fuses inserted before loading them into the bomb bay.  To prevent the fuse from arming itself and the bomb becoming “live” - which would have unfortunate consequences during a bumpy flight – there were multiple safeguards. The first was a little propeller that had to spin a preset number of times before the fuse would be armed and ready to fire.  The second was a removable pin placed into the shaft of the propeller that prevented it from rotating. The third was a stout wire, also inserted into the shaft and having the same function as the pin.  The wire was connected to the airplane.  


Before the bombs were dropped, the bombardier would go into the bomb bay and remove all of the pins but leave the wires in place. Thus  the bombs would be safe until they were dropped, at which point the wires would pull out and the propellers would start spinning as the bomb fell toward the ground. Lt. Haught had already verified that the pins were inserted and the manual release lever armed and in position. This meant that in an emergency that shut down the remote system, a crewman could still jettison the bomb load. (Because the bombardier had not first removed the arming pins, the bombs would fall with unarmed fuses, so they would not explode on impact; damage would be limited to the spots where each landed.)

