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Introduction

[image: A silhouette of an airplane  AI-generated content may be incorrect.]


Even the most seasoned traveler may feel a little nervous when boarding a flight to a faraway destination. Having a slight fear of flying is common, and there is some logic behind this behavior, as dangers are lurking everywhere when you jump into an airliner. Once the main doors are closed, your initial odds of being involved in an accident will be influenced by the type of airliner you are sitting in. Have you lucked out and found yourself in a brand-new airliner, jam-packed with the latest technology, or an aging relic that is only a few months away from being sent to the scrapheap? The taxi towards the runway is usually a relatively low risk part of the flight, but throw in a dark night, thick fog and a busy airport environment, and the risk levels creep up. Take-off will naturally be one of the most dangerous phases. As the wheels leave the ground, the risk level spikes as the airliner is most vulnerable, flying slow and low. Just a slight deviation from the intended flight path could result in your journey ending abruptly. There is a big sky for your airliner to jump into, so once you gain altitude and speed, you can relax a little as you climb up to your cruising altitude. The cruise is typically the lowest risk part of a flight, a stage that can last anywhere from an hour to half a day, giving you plenty of time to watch the latest blockbuster movie to take your mind off the dangers waiting for you at the end of the flight. The risk levels will steadily increase as your airliner begins its descent to your destination, as the final few moments of your flight couldn’t be more daunting. The pilots must land your massive airliner on a tiny strip of pavement while hurtling through the air at hundreds of miles an hour. Add in some unfavorable weather, an unfamiliar airport, and a late-night arrival, and your risk levels might fall off the scales.

Despite all the dangers and risks that come with flying, the reality is that almost every airliner touches down safely on the runway at its destination. Every day, thousands of airliners safely carry millions of people to all corners of the world. Every tiny detail of your flight has been carefully analyzed to ensure there is no unnecessary risk to your safety or that of your fellow travelers. This super sharp focus on safety has meant the odds of you being involved in an accident in a modern airliner are extremely low. But it has not always been this way.

In the early days of air travel, accidents were much more common. The weather threw aircraft around the sky like a kid’s toy. Key components or systems regularly broke that crippled aircraft to such an extent that pilots struggled to keep them in the air. Pilots occasionally found themselves pushed beyond their limits trying to operate the complex machines that aircraft designers had created. If you fast forward to flying in a commercial airliner today, many of these dangers still exist. The weather is no more favorable now than in those early days of flight, with monster storms still raging in the atmosphere. Key components in aircraft still break, although maybe a little less frequently. Pilots are still human and as a result, are still at risk of making minor errors when pushed to their limits.

If all the dangers that can bring down an airliner are still present, and the number of aircraft in the air at any one time has skyrocketed, how is it that flying has become such a safe mode of travel? One of the major factors that has greatly improved the safety of flying is to learn from past aviation disasters. When an aircraft accident occurs, it attracts intense media attention that demands answers to what happened and why. In most cases, the investigation takes years to establish clear answers to these questions, especially when a large airliner is involved. This can be very frustrating for the traveling public, who want reassurance that a similar outcome will not occur on their next flight. The long timescale is a reflection of the complexity of the investigation process. A single event or factor rarely brings down an airliner, but rather a chain of factors, some stretching back long before the fateful flight. Having a clear picture of all the factors of an accident is essential to learn lessons that can be put in place to prevent similar tragic events.

In this book you will explore some of the major events that have shaped how you travel around the world today. Many of these events had tragic outcomes, but the hard lessons learned along the way have been applied to ensure flying has become safer. You will see that in the early days of flight, aircraft became larger and faster to keep up with a rapidly expanding aviation industry. This was an age of discovery, with the design of aircraft frantically evolving to push the limits of flight. Unfortunately, some of the safety implications of these new aircraft designs were not always obvious until tragedy struck. The next phase in aircraft design saw more complex machines taking to the sky, which also meant lessons from aircraft accidents were just as complex. To determine the lessons of an accident, you will see a web of interacting factors often had to be unraveled. Even when safety improvements were put in place, such as new technologies, unintended consequences sometimes occurred when new hazards were created.

On a cool winter’s day in December 1903, the Wright brothers wrote themselves into the history books by solving the mystery of flight. This first flight only lasted a few seconds, whereas some airliners can now remain in the air for most of the day, providing a stark reminder of how far aviation has come in just a short space of time. We will begin exploring the hard lessons from aviation disasters by looking at an aspect of flight that the Wright brothers did not need to worry about – making sure there is plenty of oxygen for everyone in the aircraft.


Chapter 1: Into The Unknown


[image: ]


The 27th of July 1949 marked a proud day for British aviation. At an airfield just outside of London, an unusual looking aircraft that would transform how people flew around the world took to the sky for the first time. The aircraft in question was called the Comet and was similar in size to other airliners flying at the time. What made this aircraft so special was the type of engine powering it into the sky, for the Comet was the first jet-powered airliner. We need to go back a few years to understand why the Comet was such a game changing aircraft for the aviation industry.

At the end of World War II, air travel suddenly became much more accessible. A huge number of surplus aircraft became available, which were quickly snapped up by small airlines ready to connect all corners of the world. Many paved runways had also been created, and plenty of trained pilots were eager to remain in the air. The Douglas DC-3 was a typical small airliner that regularly appeared at airports at the time. The DC-3 was made of metal, had two large piston-propeller engines and a cabin that could seat about 30 passengers. It was not a particularly fast aircraft (cruising at about 200 mph, which is slow by today’s standards) and it could not fly very high, but the DC-3 was extensively used to help people fly around the world. With more and more people wishing to fly, larger aircraft were produced. These new large aircraft often had four big piston-engines, helping them carry more people around the sky. However, air travel in these early days was not always a pleasant experience. The big propeller engines were noisy and vibrated constantly. Most aircraft were also not able to fly very high, so they were often tossed around by the weather and air currents lower in the atmosphere.

A more powerful engine was needed to allow aircraft to be bigger, faster and fly higher. Simply adding more piston-propeller engines had reached its limits. Fortunately, a new type of engine was already showing promise – the jet engine. The jet engine works on the basic principle of pushing air rearward very fast to move the aircraft through the sky (following Newton’s third law of motion; for every action, there is an equal and opposite reaction). The first jet-powered aircraft was a small fighter jet that first flew towards the end of the 1930s. Before jet engines could be added to an airliner, a range of challenges needed to be overcome, but it was clear that it was the major breakthrough air travel required. A jet-powered airliner needed a whole design rethink, from new wings to flight control systems. Aircraft manufacturers scrambled to solve all these challenges to win the race to make the first jet-powered airliner, including the British de Havilland Aircraft Company, who began developing the Comet in the 1940s. The Comet was designed to carry about 36 passengers and would be powered by four jet engines. A unique design aspect compared to modern airliners was that the four jet engines were buried inside the wings (two in each wing, relatively close to the fuselage). Most jet-powered airliners today have jet engines mounted on pylons below the wing, providing better protection if there is an engine fire and is easier to replace or repair.

Because the Comet was a brand-new aircraft that had not been seen in the skies before, it was extensively tested and given the all-clear to start carrying passengers in 1952. It wasn’t long until Comets were whisking passengers around the world, and the improvement in the flying experience was staggering. The powerful jet engines allowed the aircraft to travel much faster, drastically reducing the flight times between major cities. The engines were largely vibration-free, making it a much more pleasant flying experience for the passengers. Airlines were also paying close attention to this new type of aircraft, as it only needed a relatively low passenger load to make money.

The Comet flew much higher than the piston-engine airliners flying around at the time, as jet engines operate more efficiently at high altitudes. Flying high in the atmosphere presented a new challenge that the Comet designers had to overcome. To ensure everyone on board had access to oxygen-rich air during a flight, the passenger cabin needed to be pressurized. A pressurized cabin basically means the air pressure inside the aircraft is kept relatively high (similar to what is found lower in the atmosphere). The high-pressure air in the cabin will try to escape due to the outside air pressure being much lower at high altitudes (just like air inside a balloon tries to escape). To prevent the cabin air from escaping, the Comet’s fuselage needed to be carefully designed to ensure oxygen levels remained at an acceptable level. Some piston-engine airliners also had a pressurized cabin, but the Comet flew much higher, meaning its fuselage was put under much more strain due to the large pressure difference it encountered.
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Considering the radical new design of the Comet, it was not surprising that it experienced a few early mishaps. In October 1952, a Comet failed to take-off from an airport in Rome, causing considerable damage to the aircraft but no fatalities. A few months later, another Comet crashed shortly after take-off from Karachi in Pakistan. Both accidents were blamed on the pilots overcontrolling the aircraft during take-off. A more serious accident occurred in May 1953. After departing an airport in India, a Comet flew into a large thunderstorm. The aircraft was likely tossed around so much that it broke up in flight, killing all 43 people on board. These early accidents were unfortunate but did not appear to question the design of the Comet, which continued to fly around the world. However, that was all about to change.

On the morning of the 10th of January 1954, a Comet departed Rome with 35 people on board. The aircraft was heading to London and began to climb up to its cruising altitude of 35,000 feet, initially flying just off the Italian coast over the Mediterranean Sea. The weather conditions in the area were mostly fine, with just a few patches of cloud around. The pilots made a routine position report to air traffic control as they passed 26,000 feet, but not long after, the aircraft exploded. The fuel tanks ruptured as the aircraft broke apart, creating a large fireball that nearby witnesses reported seeing as the Comet fell into the sea below. A search and rescue operation was launched, but no survivors were found. There was plenty of speculation on what could cause the aircraft to suddenly explode in clear skies, with a bomb or engine explosion the leading theories. Most airlines grounded their Comets as a precaution, but with the wreckage at the bottom of the sea, there were concerns that the cause of the accident might never be known.

To help get the grounded Comets back flying, a range of possible causes were considered, along with design modifications to rectify any possible issues. The integrity of the fuselage was not seriously considered an issue, in part due to testing showing it should withstand a much greater pressure difference than the accident aircraft experienced. After making the modifications, the Comet was cleared to fly again, only a few months after the crash into the Mediterranean Sea. In the meantime, good progress was being made in finding and retrieving the wreckage of the crashed Comet, which was transported to Farnborough Airport in the United Kingdom. The investigators began reconstructing the wreckage to find clues as to what might have caused the aircraft to fall out of the sky. It quickly became clear that the fuselage had failed, but it was more difficult to determine why it had happened. Before lessons could be learned from this Comet accident, disaster would strike again.

On the 8th of April 1954, a Comet heading to Cairo departed Rome with 21 people on board. The aircraft turned to the southeast and began to climb up to its cruising altitude. As it reached 35,000 feet, the aircraft exploded and broke into several pieces before falling into the sea below. Another Comet crashing only a few days after being declared safe to fly was deeply concerning, and all Comets were swiftly grounded. It was clear the two crashes were linked, with both aircraft exploding at high altitudes with no warning. This was a major setback for the British manufacturer, who had celebrated the first flight of a jet-powered airliner only a few years earlier. It was now essential that the cause of these accidents was discovered. The modifications to the second crashed Comet helped narrow the possible causes, with the structural integrity of the fuselage now firmly in the spotlight.
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