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For want of a nail, the shoe was lost.


For want of a shoe, the horse was lost.


For want of a horse, the rider was lost.


For want of a rider, the battle was lost.


For want of a battle, the kingdom was lost,


And all for the want of a horseshoe nail.


– Old proverb, quoted by Benjamin
Franklin, The Way to Wealth


“In the airline business, safety comes only from a kind of total paranoia – that is, always believing that you are not safe.”


– Time correspondent Jerry Hannifin, 1979





INTRODUCTION


There’s no question about it – there is something unnatural about putting a motley collection of people into a long metallic tube, sticking wings and some engines to it, and flying it into the sky. According to the old saying, “If God had meant Man to fly, he would have given him wings”. But right back to ancient times, humanity has sought to get away from the confines of the ground.


However, as the myth of Daedalus and Icarus was just the first story to demonstrate, there are many dangers inherent in flying. Even before powered flight became possible at the start of the twentieth century, there were accidents, injuries and deaths connected to attempts to fly – and we have always been fascinated by them, as the success of reality series like the Cineflix show Mayday (US)/Air Crash Investigation (UK), or movies such as Airport and its ilk have proved.


The Mammoth Book of Air Disasters and Near Misses doesn’t try to be encyclopaedic – a quick perusal of the databases for just the British or American air-accident investigation services reveals that there are unfortunately far more instances of things going wrong than there are paragraphs in this book. The sections comprise a cross-section of some of the most common types of air disasters, and the entries chosen have made their mark in some way on aviation history – whether because they represent the first time that some particular problem was encountered; or the accident or incident in question led to alterations in the way we fly today; or occasionally because of the people involved, either as passengers or crew.


Much as I would have liked to include some of the incidents involving ballooning and airships (the R101 and the Hindenburg disasters in particular), even a Mammoth Book has its space limitations (not to mention its deadlines), so this volume confines itself to powered aircraft. The first such aviation accident occurred on 17 September 1908, with original pioneer Orville Wright at the controls; a perusal of Google News shows that there is an incident of some sort on most days. The majority of incidents relate to commercial aircraft, rather than military; there are many volumes available which deal with the disasters that the world’s armed forces have faced. Inevitably there are some disasters and near-misses which are not covered (notably those involving controlled flights into terrain), but the contents pages list the major events contained in each chapter, referenced by flight title, date and location or other aide-memoire.


Where they are available, the official accident investigation reports have been studied, likewise the transcripts of the “black box” data from the flight recorders and the cockpit voice recorders. Contemporary reports, both in the mainstream press and trade magazines such as Flight International, have been incorporated into the narrative, and the terminology of the entries reflects the way in which they were presented then – cabin personnel in particular have gone through many changes in nomenclature over the years, and it would be jarring to read someone described one way in the text, and differently in the sources quoted. Wherever a direct quote is given in the narratives, it is sourced from the official released transcripts from the cockpit voice recorders and other recordings. (Because English is the official language of aviation, these reports are nearly always released in an “official” English translation.)


At the end of each section of the book, a comprehensive list of sources is given; barring the occasional piece of historical news footage, I have tended not to draw on the televised documentary/dramas of these events, as these have often had to conflate or expand material to fit within the strict one-hour nature of the programmes.


Inevitably, at times there are conflicts of testimony, and the narratives in these pages are largely drawn from the work of the various accident investigation authorities worldwide, who, in most cases, had the opportunity to take eyewitness statements from those involved. As anyone who has been a witness to an accident will know, no two people see things alike – the Vancouver Canucks ice hockey team had just landed at Los Angeles back in 1991 when a 737 crashed into a smaller aircraft and then careered off into a derelict fire station. “It’s funny sometimes how you can all watch something and come out with different stories,” coach Pat Quinn told the Los Angeles Times the next day. “When we were standing around waiting for our bags, some players said they thought they saw the plane on fire before it landed, but we later found out that was not the case.” People’s immediate reaction to incidents can be revealing, and where at all possible, each account here incorporates comments from those involved as passengers, not just the flight crew.


The causes of the various incidents within these pages are many and varied, and there are those who will maintain that there is no such thing as pilot error (except in really exceptional circumstances, such as the Russian pilot who misguidedly allowed his teenage children to sit in the pilots’ seats, and put their hands on the controls, thereby disengaging the autopilot). Speaking after the Überlingen mid-air collision in July 2002, Stuart Matthews, president of the Flight Safety Foundation, commented, “[I]t is for certain that no one thing causes an accident, it’s always a chain of events . . . I don’t necessarily blame the pilot because I don’t know all the facts, but at the end of the day he was the last link of the unbroken chain.” As some of the accounts in here show, there is sometimes very little that a pilot can do faced with a catastrophic mechanical failure – whether that’s caused by someone taping over an inlet, which affects the functioning of the aircraft, or following a collision. However, there have been many occasions where pilots have been able to snatch victory from the jaws of defeat, and save the lives of some – and sometimes, all – of those aboard their aircraft, against all the odds.


The National Transportation Safety Board (NTSB) investigator and pilot Brian S. Richardson is quoted on the website regarding the Aloha Airlines flight in which part of the roof of the aircraft was blown away, commending all those who warn about the dangers. “The industry needs to be constantly reminded of the past so they can be ever vigilant in the future,” he wrote in April 1998. “Believe me, as one who makes his living in the environment, I’m acutely aware that neat little 10 to the minus ninth probabilities [one in a billion chance] aren’t worth a shit if you are on the airplane when the numbers don’t work out.”


Everyone has had their own brush with aviation disaster, either personally or vicariously through friends and relatives. I was travelling from Heathrow to Los Angeles less than two weeks before 9/11 when the doors on the aircraft remained open, rather than being closed in preparation for take-off; about forty-five minutes later, my travelling companion and I were a little perturbed to see the cabin crew leaving the aircraft, and coming back after a briefing, clearly surprised by what they had heard. Rumours inevitably started spreading around the cabin, and it transpired that a threat had been received against an aircraft; when it became clear that it was a specific threat against the flight that we were on (rather than a general one against the airline as had happened a few times in preceding months), we decided discretion was the better part of valour, and elected to join those deplaning. As it transpired, the flight left, albeit two and a half hours late, and arrived safely; when we checked in the next day for the revised flight, we learned that a particular target of extremist hatred had been on board our aircraft the previous day. Apparently it was the last time that the person in question was allowed on that airline’s flights. However, what impressed me most was that the staff on the flight didn’t hesitate: they continued with their duties, irrespective of their personal concerns. (As Cristina Jones, one of the flight attendants who tackled Richard Reid, the shoe bomber three months after this incident, told Time magazine, “As a flight attendant, you learn to leave your feelings at the door.”)


The Mammoth Book of Air Disasters starts with a look at incidents with some of the highest potential for disaster, when two aircraft come into collision, either mid-air or on the ground. After that, the following sections deal with natural phenomena, particularly bird strikes and ice. Explosive decompression and fire are the causes of our next batches of accounts, with manmade problems – hijackings, bombings, attacks on aircraft and even suicidal pilots – forming our penultimate part.


The book concludes with three difficult take-offs, and then with an account of one particular incident, which was referred to by more people within the aviation industry to whom I spoke during the preparation of this book than any other: the emergency landing of United Airlines Flight 232 into Sioux City on 19 July 1989. What could go wrong did go wrong on that flight – and yet 185 from the 296 people on board survived, despite the pilots dealing with a situation that was “virtually impossible”.


With a book like this, there is always a danger that the reader – and the author – can become inured to the reality of what is being discussed. There are many television documentary series about aircraft crashes – a large number of episodes of Mayday/Air Crash Investigation have been uploaded to YouTube – and many of these include interviews with survivors or the relatives of the victims. Within these pages, the sudden deaths of many hundreds of people are recounted. It is to the memory of all those who died or were injured in the events related herein that this book is also respectfully dedicated.


 


Paul Simpson


May 2014





AUTHOR’S NOTE


Timings in the narratives are usually given in the format adopted by the official report, most of which adopt UTC (Universal Time Clock) or GMT (Greenwich Mean Time) as standard. Where a time is given as 0000.01, this indicates 1 second past the time given in the twenty-four-hour clock format – given the speed at which so many of the incidents in this volume occur, such a breakdown is often essential.





Part 1:


Mid-Air Collisions






 



THE MORE THINGS CHANGE . . .


The very first recorded collision between aircraft (or airships as they were called in contemporary reports) took place on 3 October 1910 at the Milano Circuito Aereo Internazionale. You might have thought at this stage, when aviation really was in its infancy, that the odds of two aircraft being in the same place at the same time should have been astronomical, but unfortunately, M. Rene Thomas in his Antoinette monoplane and Captain Bertram Dickson in a Henry Farman biplane achieved it. Popular Mechanics magazine commissioned a full-page depiction of the event; Flight magazine reported that “Capt. Dickson during the week had been very popular because of his splendid gliding flights from high altitudes, and on Sunday afternoon, after a glide downwards, he was once more rising when Thomas, who had been flying very high and very fast, commenced to plane down at a fast speed. He was unable to see Capt. Dickson, and also the noise of his own motor drowned that of the British airman, and to the horror of the spectators, the Antoinette monoplane crashed on to the biplane, both machines falling to earth a mass of broken planes and tangled wires. Thomas escaped serious injury but Capt. Dickson was not so fortunate.” The British captain never flew again.


The first known fatal collision followed twenty months later, on 19 June 1912 at Douai in northern France. A wire press report noted that Captain Dubois and Lieutenant Albert Peignan, “both officers of the French army, and trained airmen, were killed this morning when the biplanes they were piloting around the military flying ground, collided with terrific force in mid-air. The two officers, who were close friends, were unable to perceive each other while flying through the early morning haze. In making a curve their machines collided with an awful impact, the wire stays and canvas wings became interlocked and the two biplanes crashed to the ground. Lieut. Peignan was taken dead from among the debris. Capt. Dubois died within an hour.”


There were, of course, many collisions between airplanes during the Great War. German ace Fritz Rumey, who was reputed to be even more fearless than the Red Baron, was brought down when he overlooked the presence of South African Lieutenant Bruce Lawson in a dogfight. When he pulled up to avoid Lawson’s guns, the top of his Fokker collided with Lawson’s undercarriage. Rumey undid his seat belt, and jumped from his machine, hoping that his parachute would save him. It failed to open and he plummeted to his death. On another occasion, two American flyers collided during a particularly heavy bombing raid as they tried to avoid accurate anti-aircraft fire.


The first mid-air collision involving a passenger aircraft took place on Friday 7 April 1922. As described by Flight, it was “an extremely regrettable and unusual accident [which] marred the running of the London Continental Air service, which has hitherto been remarkably free from serious disasters.” Eyewitnesses who spoke to the New York Times said that it was about 1.15 p.m. “when the drone of a big machine was heard by the villagers” of Thieulloy-St. Antoine, 27 kilometres north of Beauvais. They were used to seeing the aircraft flying towards London.”


A thick fog was covering the whole landscape, accompanied by a steady drizzle of rain. “Suddenly a huge machine appeared as if coming out from behind a curtain at a height of about 150 meters, proceeding in the direction of London. It was the Goliath. Hardly had it appeared when a smaller machine shot forth from behind the fog screen, flying toward Paris. Those watching had not time to think before a sinister crash resounded through the air, and the next thing they saw were masses of debris – broken wood and bent metal – hurtling to the ground. The two airplanes had telescoped each other, and after staggering blindly for a few short seconds crashed burning to the earth.”


The Compagnie des Grands Express Aériens (CGEA) Farman F.60 Goliath was carrying a pilot and mechanic, and three passengers, two of whom were honeymooning Americans who had made a last minute change of plans to fly rather than travel by rail and boat. The other aircraft was a mail carrier from Daimler Airway, whose service from London to Paris had only begun on the preceding Monday. Both on board – the pilot, R. E. Duke, and a cabin boy, Hesterman – were both killed. Hesterman survived for a short time, but succumbed to his injuries; all on the Goliath died instantly.


The tragedy led to a meeting between many of the world’s aviation authorities including CGEA, Compagnie des Messageries Aériennes, Daimler Airway, Handley Page Transport, Instone Air Line and the Royal Dutch Air Service, where key rules, such as aircraft offsetting to the right when going around landmarks, and also turning to the right if on a collision course, were established. The first airway systems – the systems of levels of flight dictated by the direction of travel – were also devised.


The United States hadn’t long been involved in the Second World War when the pilot of an US Army Air Forces B-34 bomber was blamed for the downing of a Douglas DC-3 belonging to American Airlines on 23 October 1942 – or to be more accurate, according to the Civil Aeronautics Board (CAB), the cause of the crash was “the reckless and irresponsible conduct of Lieutenant William N. Wilson in deliberately maneuvering a bomber in dangerous proximity to an airliner in an unjustifiable attempt to attract the attention of the first officer (copilot) of the latter plane.” (Not for the first, and certainly not for the last time, the report of the CAB was challenged by other authorities – Lieutenant Wilson was cleared of responsibility for the crash at a subsequent court martial.)


American Airlines Trip 28 (as flights were then known) was eventually bound for New York; the B-34 was heading between bases at Long Beach, California, and Palm Springs. The pilot of the bomber, Lt. Wilson, was a friend of the first officer of the AA aircraft, Louis Reppert, Jr, and when the pair had met the previous evening, they realized that they were going to be “going out” at about the same time the next day. The two had trained together several months previously and Lt. Wilson explained to the CAB that they had thought it would be “pleasant to ‘see each other in the air’”. They had discussed the idea of clicking their radio microphones to say hello, but when they determined that they’d be on different frequencies, the idea was dropped. However, the co-pilot on the bomber, Staff Sergeant Robert Reed Leicht, testified that Lt. Wilson had explained that he “would like to thumb his nose” at the airliner’s co-pilot.


Captain Pedley, the AA pilot, was unaware of the friendly rivalry between his first officer and the USAAF lieutenant, and took off from Burbank Airport (just north-east of Los Angeles) on schedule around 4.36 p.m. The bomber had left Long Beach ten minutes earlier, but Lt. Wilson wasn’t planning on heading straight for Palm Springs. He went to a point north and west of March Field near Riverside, California, and circled round, telling his co-pilot to look out for the AA airliner.


When they spotted the DC-3, Wilson climbed from 4,000 feet to 9,000 feet, and passed around 1.5 to 2 miles to the left of the passenger service. Wilson rocked the wings of his bomber to identify himself to Reppert, but there was no response from the AA aircraft. By this point, Wilson was well ahead of the airliner, so crossed over its line of flight, then throttled back, waiting for it to overtake him on his left. However, as it did so, Wilson felt that he was still too far from AA 28 to identify his friend, so decided to approach it and get closer.


And he came too close. Realizing that he was much closer than he had planned, he started a right turn. “It was while in this right bank that the impact occurred,” he told the CAB. He thought he had been in the turn “for a long enough time that I felt perfectly clear and far away and on my way back to the airport”. He maintained that he “had throttled my left engine up a couple of inches and was getting my nose down a little bit, and I was ready to trim it up and prepare for my letdown when the impact occurred”.


Staff Sergeant Leicht said that the DC-3 was immediately below and ahead of them at impact – the bomber’s propeller had hit the DC-3’s rudder, destroying three-quarters of it. The DC-3 “then appeared to rise about ten feet above them, hover momentarily, fall off to the left and disappear”. Wilson heard a “noise, and a wrenching of my ship up and to my left”, and realized the bomber was handling sluggishly.


Burbank control received a message: “Flight 28 from Burbank . . . correction Burbank from Flight 28” but that was the last anyone heard from the passenger service. Witnesses on the ground had noted that the two aircraft had “looked like one plane, they were so close” before impact.


The wreckage of the aircraft was found about two miles west of the Army Airport at Palm Springs, three miles south of the centre of the airway, scattered over an area about two miles long and three-quarters of a mile wide. It had burst into flames on impact and burned for around five hours. Three crew members and nine passengers, including the songwriter Ralph Rainger, were killed.


Lieutenant Wilson’s court-martial board were more taken with the testimony of Private Roy West than the CAB had been – the aviation experts had discounted his version, since he seemed to think that if the DC-3’s nose had come down, then the tail would rise as if it was on some sort of fulcrum. The minor damage to the bomber was repaired, but it was involved in another crash on 5 August 1943, in which all three crew members were killed.


No one could have guessed at Lieutenant Wilson’s antics in the bomber; when the crash initially occurred, there were suggestions that the bomber had tried to “hop on and off the airlines’ beam without reporting positions to traffic controls”. Time commented that “this was one time when there must be abundant, clear-cut evidence”.


There was a further incident at the end of the war involving a DC-3, this time belonging to Eastern Air Lines. Flight 45 from Boston, Massachusetts, to Miami, Florida, was also in collision with a bomber, an A-26 engaged in a local practice flight. One person on board the DC-3 died as did two of the Army personnel, but the majority of those on the Eastern flight survived to tell the tale. Senior pilot G. D. Davis was commended for his actions by an army public relations officer: “except for the masterful handling of his plane by Pilot Davis, it is almost certain that the 17 passengers and three crewmembers of the airliner would also have perished”.


The DC-3 was scheduled to stop at New York; Washington DC; Columbia, South Carolina; and Jacksonville, Florida, on its way to Miami, and the flight, on 12 July 1945, was uneventful until two hours into the leg from Washington. Captain Davis was concerned about the possibility of heavy military traffic close to Florence Army Air Field, so decided to deviate from the airway, and at 1436, five minutes after he reported in over Florence, he was in fact eight miles west of where he should have been. He was then starting his descent into Columbia.


While the captain had the discretion under the rules of the air to deviate, this did mean that the Eastern passenger aircraft might not be where military flights out of Florence would expect it to be. At 1315, an Army A-26 had taken off for a two-hour training mission. After carrying out various manoeuvres within the designated test area, the pilot, First Lieutenant Stephen G. Jones, started to head back to base. Along the way he decided to practise aural null procedures, checking for a change in signal to indicate the relative bearing of the Florence radio range station from his aircraft. At around 1436, Jones entered a left turn of 15 to 20 degrees of bank at an airspeed of 220 mph. He was in this turn for sixty to ninety seconds – and when he rolled out of the turn, Eastern 45 was almost directly in front of him.


The two pilots had approximately a second to react. Captain Davis saw the A-26 heading in a direction almost at right angles to that of his aircraft, and pulled back on his controls. First Lieutenant Jones pushed his controls forward, trying to pass beneath the airliner. It was too late – the two aircraft collided.


The vertical fin of the bomber hit the leading edge of the DC-3’s left wing, and travelled along it until it struck the left engine nacelle (the housing holding the engine to the wing), tearing the engine loose. Its propeller still rotating, the engine moved to its right, and the propeller cut into the DC-3 fuselage, just behind the baggage-compartment door. The top four to five feet of the bomber’s fin and rudder were broken off, and hit the DC-3 fuselage, making more holes. The DC-3’s right propeller severed the bomber forward of the empennage, and the A-26 turned over. The pilot ordered his crew to bail out.


Only First Lieutenant Jones made it. The forward gunner was not able to get out of the aircraft, and was killed in the crash. The tail gunner was hit by one of the DC-3 propellers and was killed.


Captain Davis was thrown against the left-hand side of the DC-3 cockpit, and was temporarily stunned, yet, still woozy from the knock, managed to maintain control of the aircraft by gliding steeply. He realized to his horror that he had no power available, since the left engine was gone completely, and the blades had been torn off the right engine propeller. Bringing the aircraft in as a glider, he managed to land it in a cotton field, after a twenty to thirty second descent with flaps and wheels up, although it then ground-looped about 170 degrees to the right – and the right engine fell off. A two-year-old boy suffered head injuries and died on his way to hospital; his mother and two other people were seriously injured but recovered.


The CAB found that “the probable cause of this accident was the lack of vigilance on the part of the pilots of both aircraft resulting in the failure of each pilot to see the other aircraft in time to avoid collision”. The bomber pilot shouldn’t have been practising manoeuvres away from the designated test area; the DC-3 might have possessed the right of way, but Captain Davis shouldn’t have deviated from the airway.





 



POST-WAR TENSIONS


In the period immediately after the Second World War, tensions began to rise between the Western powers and those in the Eastern bloc. They might have been allies during the fight against Hitler, but cracks in the alliance grew when Marshal Stalin’s designs on the countries of Eastern Europe became clear. The German capital, Berlin, had been divided into sectors controlled by different governments, and was always likely to be a potential flash point. When a British European Airways (BEA) Vickers Viking airliner collided with a Soviet Yakovlev Yak-3 fighter, there were those on both sides who read far more than a simple accident into events.


Because Berlin was situated in the heart of East Germany, aircraft travelling from the Western nations had to follow a very clearly delineated air corridor over the Communist states. BEA operated a regular service between RAF Northolt and the RAF station at Gatow, in the borough of Spandau in the south-west part of Berlin. The former Luftwaffe staff and technical college (now the General Steinhoff-Kaserne and home of the Luftwaffe museum) received six flights a week from the UK.


Easter Sunday 1948 fell on 28 March, and in the days following, Soviet fighters engaged in a game of “buzzing” the American and British passenger airplanes which were travelling to Berlin. The Russians warned the other occupying powers that “an unusually large number of their fighter craft were in the air over and around the corridor from the Western zones and that everyone should watch out”. What this meant became abundantly clear on the afternoon of 5 April.


The daily scheduled BEA Viking was approaching the airfield at around 2.30 p.m., and was just levelling off to land when a Soviet Yakovlev Yak-3 fighter approached it from behind. For no readily apparent reason, it then dived underneath the Viking, then rose sharply, and its starboard wing collided with the other aircraft’s port wing. Both aircraft lost the colliding wing, and the BEA aircraft came down as a mass of wreckage around 2.5 miles short of the airfield, killing the ten passengers and four crew members. The Yak was also downed near a farmhouse just inside the British Zone, its pilot instantly killed.


Eyewitnesses were not certain whether the Soviet fighter had been shadowing the BEA Viking, or whether it had simply arrived near the landing field – in those days before cockpit voice recorders, the deaths of all involved meant the truth would probably not become clear. At the time of the incident, the possibility was mooted that the Russian was trying to land at Dallgow, a Soviet airfield adjacent to Gatow, and it was a terrible misjudgement. (The undercarriage was still locked up, so this idea was dismissed later.)


Russian troops reached the crash site first, refusing to allow RAF ambulances and fire engines to approach the wreckage to salvage bodies or luggage; they also sent a sentry into the British zone to guard their own aircraft – which was surrounded by British troops. The stand-off was only resolved when General Sir Brian Robertson, the British commander, had a meeting with his Soviet counterpart, Marshal Vassily D. Sokolovsky. The Russian apologized, and said that “no interference with the passage of British planes through the agreed corridor to Berlin was ‘or is’ intended”. Sokolovsky then ordered the Russian troops to let the British remove their dead; they had already removed the body of their own pilot.


The incident led to renewed tensions: for part of the day, fighter escorts had been provided for British and American airplanes entering Berlin. “A very serious view is taken in London of today’s air crash in Berlin,” the British Foreign Office announced. “The Foreign Secretary is in close touch with the commander-in-chief who is ascertaining all the facts.” A spokesman went on the record to express the government’s view that “the British do not believe the presence or manoeuvering of the Soviet fighter was accidental despite the Russian disclaimer”.


A joint British-Soviet commission of enquiry was established five days after the crash, but Soviet Major-General Alexandrov claimed that he would only hear testimony from Soviet or British witnesses, since Germans or Americans would be unreliable. The Spectator issue of 15 April 1948, headlined the story and noted: “The history of the inquiry into the Gatow air disaster is quite sufficient to show that reasonable behaviour, or even common decency following the death of innocent people, cannot be expected from the Russian authorities. The accusation that the British Viking transport swooped on the tail of the Russian Yak fighter is fantastic; the Russian acceptance of the invitation to co-operate in the inquiry contained a plain indication that an objective view of the case would not be taken; and the subsequent refusal to hear German or American witnesses ended even the pretence that the Russians wish to recognise the facts.”


The British refused to take part under the conditions laid down by the Soviets, and set up their own court of enquiry under General Robertson. They found that the crash was accidental, and “the collision was caused by the action of the Yak fighter, which was in disregard of the accepted rules of flying and, in particular, of the quadripartite flying rules to which Soviet authorities were parties”.


The Russians refused to accept this and published their own version, which claimed that the Viking had emerged from low cloud and crashed into the fighter. (The Viking was at 1,500 feet, with cloud cover at 3,000 feet.) The British response to this was summed up by the Secretary of State for Foreign Affairs, Christopher Mayhew in the House of Commons on 26 April: “I have seen the text as published in the Soviet-controlled press. I have no wish to comment on this document, except to say that the account given of the disaster and of its causes is totally inaccurate. The accusation in it that the British court of inquiry manipulated the evidence is also totally false and unfounded.”


Less than three months after the Gatow disaster, the Russians blockaded Berlin, and the air corridors became the beleaguered city’s only chance of survival. For all Marshal Sokolovsky’s protestations, Josef Stalin was determined to force the Westerners out of his domain.


One of the worst disasters in British aviation history occurred the same year, with the deaths of thirty-nine people in the mid-air collision between an SAS DC-6 and an RAF Avro York near RAF Northolt on 4 July 1948. As a direct result of the incident, the minimum stacking level over British airports was increased from 500 feet to 1,000 feet.


The SAS DC-6 was heading to Northolt from Stockholm with twenty-five passengers and seven crew; the six crew of the Avro York C.1 transport from RAF 99 Squadron were bringing Sir Edward Gent, the High Commissioner for the Federation of Malaya, back from Malta to London. The DC-6 entered the Metropolitan Control Zone over Luton beacon at around 2.19 p.m. with the York entering the Zone at 2.32 p.m. at Woodley Beacon (near Reading). Both were held at 5,000 feet in heavy cloud.


At 2.48 p.m., the tower controller gave the DC-6 permission to descend to 2,500 feet, and four minutes later, the pilot reported: “Just passed 2,500 feet, going down.” The controller told him to remain at 2,500 feet; he had not been given clearance to go lower.


At 2.54 p.m., the York was cleared to descend to 3,000 feet, and ordered to call when it had reached that height. At 2.56 p.m., Northolt acknowledged receipt of a message from the RAF aircraft saying, “Roger, 3,000 feet”, but it was not clear whether the York crew were simply confirming that they had received the instruction, or that they were informing the tower that they were at the correct height.


At 2.59 p.m., the SAS crew decided that they were abandoning the landing at Northolt because of the poor weather conditions, and informed the tower that they were going to proceed to Amsterdam. At 3 p.m., the tower told them that they were cleared out of the zone via Stapleford at 2,500 feet, but there was no confirmation that they received this.


At 3.05 p.m., the York was cleared to descend further to 1,500 feet but they never received the instruction. Two minutes earlier, the York and the SAS aircraft had collided about four miles north-north-west of the airfield. There were no survivors.


It wasn’t as if there were large numbers of aircraft above Northolt that afternoon. According to Flight’s report on the accident, there were only four airplanes stacked: the DC-6 at 2,500 feet, the York at 3,000 feet, and two others above them.


The Minister of Civil Aviation set up a Court of Inquiry, which confirmed that the York was above the DC-6 at the time of the accident, and that the DC-6 had been climbing. The DC-6’s starboard wing penetrated the York on the starboard side, behind the freight door, and detached the RAF aircraft’s tail unit. Both aircraft burst into flames on impact, although the rudder and tailplane of the DC-6 remained intact for investigation.


The Court found that the “cause of the loss was in all probability to be found in the field of human fallibility on the part of those responsible for the control of the aircraft from the ground, or the flight of the aircraft in the air”, which was rather hedging their bets. They found that the air traffic control system was satisfactory for purpose, but that there had been errors of detail or bad practice which could have either caused or contributed to the disaster. These included errors relating to the setting for the altimeters: an error in setting the pressure of one millibar affected the height by 28 feet. The figures hadn’t been provided to the aircraft at the right time, or in the right way. They also were concerned about the proximity of aircraft in the stack, and recommended the increase from 500 feet distance to 1,000, which was made official by the Ministry of Civil Aviation on 10 November 1948.


Some accidents simply can’t be explained other than as human error. The collision of a BEA DC-3 with an RAF Avro Anson T21 on 19 February 1949 was ascribed to “failure on the part of the captain of each aircraft to ensure the maintenance of an effective lookout”. The BEA aircraft was flying the 0905 service to Glasgow, with six passengers and four crew on board. It took off from Northolt at 0913, under VFR conditions and at 0922 Captain McDermott requested permission to contact the Northern Flight Information Region Control Centre, as he was flying over Rugby at 4,500 feet. Permission was granted at 0944, and that was acknowledged – but that was the last anyone heard from the DC-3.


The Anson had left RAF Middleton St. George in Yorkshire at 0800, and was on a cross-country navigational training flight, heading toward Chatteris. Both aircraft were flying at about 4,500 feet, the DC-3 heading north-west, the Anson east-south-east. At 0945, above the village of Exhall, near Coventry, the two collided, and the wreckage from both aircraft fell near a local old peoples’ home, the Exhall Lodge Hospital.


There seemed to be no obvious reason for the crash relating to the condition of the aircraft or the pilots involved. The weather at the time was reported to be cloudless, with a bright sun providing visibility for around six miles. Yet no avoiding action was taken by either pilot. Eventually the Chief Inspector of Accidents had to conclude “that the pilot of the Anson did not see the Dakota and that the pilots of the Dakota did not see the Anson”.





 



“MAKE BOLIVIA FAMOUS”


While the SAS disaster at Northolt provided one of the UK’s worst accidents, the incident at Washington National Airport involving Eastern Air Lines Flight 537 and a Lockheed P-38 Lightning was the deadliest aviation event in American history to that point. Although initial newspaper reports suggested that perhaps only twenty-three people had died, all fifty-five passengers and crew aboard the Eastern DC-4 perished; the pilot of the P-38, the Bolivian Air Force test pilot Erick Rios Bridoux, survived.


Exactly what happened on 1 November 1949 was open to some question; Bridoux’s version of events differed quite dramatically from that of the tower controllers and other involved parties. The CAB had little option but to decide which set they were going to believe, with their eventual report containing both a “History of the Flights”, recounting both versions, and a “Reconstruction of Events”. It might be worth noting the comment in Eleanor Roosevelt’s diary about the disaster: “According to reports last night, Eric (sic) Rios Bridoux, pilot of the military P-38 that caused the accident, wanted only to die. He had been told that he was the only survivor. It is a natural reaction for him not to want to live to carry about the feeling that he was responsible for so many deaths, but one hopes that he will be able to tell what happened.” Was Bridoux desperate not to be blamed for events for which he knew he was responsible? Certainly, the CAB determined that “the probable cause of this accident was the execution of a straight-in final approach by the P-38 pilot without obtaining proper clearance to land and without exercising necessary vigilance”.


Erick Rios Bridoux (who is referred to as Rios throughout the CAB report) took off from Runway 3 at Washington National Airport at 1137, Eastern Standard Time. The P-38 was a war surplus aircraft, which was being put through its paces by Bridoux, an expert pilot, and the Director of Civilian Aviation in his home country, Bolivia. The Air Force was considering purchasing the P-38, and Bridoux was the obvious person to test it: he had trained with the US Army Air Force during the Second World War, and had eighty hours’ experience of flying P-38-type aircraft. He was being observed by representatives of his government.


Eastern Flight 537 was flying from Boston to New Orleans via various stopovers along the way, including Washington DC. At 1138, Captain George Ray contacted Washington Control Tower and was cleared to enter a left traffic pattern, going counter clockwise around the airport, for landing on Runway 3. Visibility around the airport was 15 miles; the ceiling was 6,500 feet with scattered clouds at 3,500 feet, and there was a surface north-easterly wind of 20 to 25 miles per hour.


Bridoux climbed to around 300 feet, turned left and continued to climb on a westerly heading. However, as he turned, the right engine of the P-38 became erratic, and he decided to return to the airport as soon as possible, although it wasn’t bad enough to warrant declaring an emergency. After reaching 3,500 feet, he levelled off and then turned south. It then seems that he became disoriented regarding his location and was circling at a high altitude about five miles south of National Airport. A P-38 was certainly seen by a flight instructor at Hybla Valley Airport, near Alexandria (south of Washington) flying with its landing gear up at about 3,000 to 4,000 feet in the vicinity of Alexandria that then made a long final approach toward National Runway 3. (The Bolivian claimed that he had contacted the tower and informed them of his emergency, but received no reply and so circled the field.)


At 1143, a USAF B-25 made a practice instrument approach to Runway 36, passing over the field without landing. A minute later, Eastern 537 was cleared to land number one on Runway 3; the DC-4 was at this point on its downwind leg, west of the field. It made a continuous turn from that leg to a final approach to Runway 3.


Bridoux was told to enter left traffic pattern, and to call the tower when he was west of the field. There was no acknowledgement from the P-38. Instead, Bridoux continued his high straight-in approach – to Runway 3. In the tower, traffic controller Glen T. Tigner desperately called to warn him. “Bolivia 927 . . . Bolivia . . . Bolivia . . . turn left . . . turn left . . . Traffic, Eastern DC-4 on final approach and below!” The DC-4 was now only three-quarters of a mile from landing on Runway 3; the P-38 simply didn’t respond to the frantic entreaties.


With seconds before the collision was clearly going to occur, Tigner changed frequencies and told the DC-4 crew to turn left because the P-38 was on the approach behind them. The captain immediately applied power, levelled off and turned left – but before more than five degrees of turn had been made, the two aircraft collided at an altitude of 300 feet, around half a mile from the approach.


Witnesses to the collision described the P-38 hurtling like “a huge explosive shell” into the packed DC-4, the fighter’s twin propellers chewing through the larger aircraft, and breaking its back. After its left propeller hit the DC-4 just forward of the trailing edge of the wing, the P-38 ricocheted off, plummeting into the river Potomac, as the DC-4 was torn in two in mid-air. The tail section scattered debris and bodies as it fell to earth, smashing into the riverbank, just missing the Mount Vernon Memorial Highway, near Four Mile Run. The front hit the water.


Civilians helped to drag bodies and possessions from the river, including one woman, who was found floating face down. She was bleeding from the mouth but didn’t survive long, one of seven people who survived the impact for a short time. Ambulances and crash trucks from the airport were quickly at the scene, and USAF officials from the base at Bolling Field, on the other side of the Potomac, also came to assist. Among the victims were Congressman George Bates of Massachusetts, New Yorker cartoonist Helen Hokinson, and Michael Kennedy, a former Congressman from New York.


Bridoux was severely injured but survived the crash. Sergeant Morris Flounlacker from Bolling Air Force Base jumped into the freezing cold waters of the Potomac to save him, just as the Bolivian lost consciousness. He had a broken back, crushed ribs and severe concussion. The Bolivian ambassador visited him and told the New York Times “the pilot told him he had been occupied with engine difficulties and apparently did not hear the final warning from the control tower.”


The CAB assessed the various testimonies, and faithfully recorded Bridoux’s account – including his claims that he took off from a different runway initially, and that he saw other aircraft on approach to the airport during his flight, neither of which tallied with the official logs, and that he was cleared to land on Runway 3 with no indication that there was anyone ahead of him. He also admitted that he heard the instruction to “clear to the left” but claimed the tower didn’t use any call sign, so he didn’t realise that it was meant for him. When he was challenged about the course he had taken, he could not describe any landmarks in the area he said that he had been: according to him, navigation by landmarks “is not my way to fly. I do not take care of the small details on the ground.” In as polite official language as possible, the CAB made it clear that they simply didn’t believe Bridoux’s story. (They also noted that the tower could have responded differently, although they accepted that the controller took action that he believed would rectify the situation.)


The Time report on the incident, which made clear that they weren’t blaming Bridoux “until the CAB finished its exhaustive inquiry”, made one telling remark about the Bolivian pilot. “He had burned for years, said friends, to perform some Lindbergh-like feat of aerial derring-do which would ‘Make Bolivia famous’.” Unfortunately, he achieved infamy.





 



THE GRAND CANYON COLLISION


Although the death toll in the 1949 Washington disaster was horrific, it was exceeded only seven years later in the collision between United Airlines Flight 718 and TWA Flight 2, when 128 people lost their lives. The “Grand Canyon collision” as it became known was a catalyst for change within the aviation industry. “The Federal Aviation Administration was created out of the ashes of that Grand Canyon crash,” Sid McGuirk, an associate professor of air traffic management at Embry-Riddle Aeronautical University, told the Los Angeles Times in 2006. It was by no means the first mid-air collision since the Washington incident: according to Time, 254 commercial and private planes collided in flight between 1948 and 1955, and there was an average of four near misses a day by September 1956.


At the time that the Grand Canyon collision occurred on 30 June 1956, airspace was not as well controlled as it is today. Flights operating under instrument flight rules (IFR) were more regulated than those on visual flight rules (VFR), but there were areas – particularly over places like the Grand Canyon – that were outside air traffic control’s jurisdiction, where the pilots had more latitude than they do now. In the case of this collision, where it seemed as if one plane was operating under IFR, the other effectively on VFR, this led to one crew receiving initial blame for the collision, but it highlighted a fundamental flaw in the system – and with increasing numbers of aircraft in flight at any one time, and the advent of jet aircraft imminent, more accidents were seen as inevitable.


TWA Flight 2, a Lockheed L-1049 Super Constellation, should have left Los Angeles at 0830 Pacific Standard Time, but minor problems had delayed departure, and it didn’t take off from runway 25 until 0901, with Captain Jack S. Gandy and Co-pilot James H. Ritner at the controls. Its destination was Kansas City, Missouri, and its IFR flight plan took it via controlled airspace on Green Airway 5 and Amber Airway 2, then at Daggett turning towards the radio range at Trinidad (Colorado), then towards Dodge City, before entering controlled space again on Victor Airway 10 coming into Kansas City. Their assigned cruising altitude was 19,000 feet, and they anticipated a true airspeed of 270 knots.


United Airlines Flight 718 was a DC-7 Mainliner, flown by Captain Robert Shirley, First Officer Robert Harms, and Flight Engineer Gerard Fiore. Its destination was Chicago, and it took off from Los Angeles three minutes behind TWA 2, at 0904. It was also on an IFR flight plan, using Green Airway 5 to reach a point near Palm Springs, where it would then turn towards the radio range at Needles, California, and from there to the range at Painted Desert just beyond the eastern end of the Grand Canyon and various other ranges until it reached controlled airspace around Chicago. The assigned cruising altitude was 21,000 feet, with a true airspeed of 288 knots. Their departure time should have been 0845.


As the United DC-7 climbed to 21,000 feet (under VFR conditions, as requested by the Los Angeles controller) the pilots made regular reports back on its position. These were relayed to the air traffic controllers. As it passed over Palm Springs, they estimated the aircraft would reach Needles at 1000 and the Painted Desert at 1034. They actually reached Needles two minutes ahead of schedule, and corrected their estimate for the Painted Desert to 1031.


By this time, Captain Gandy had requested a change in flight plan. They had climbed to 19,000 feet (also under VFR conditions, at the controller’s request), and because of thunderheads in the vicinity, asked to use Victor Airway 210 to reach Daggett. This was a routine request, and approved accordingly. At 0921, they requested to increase their altitude from 19,000 feet to 21,000 feet. Air traffic control refused permission because of other traffic – United 718 – so Captain Gandy changed the request and asked for a clearance of “1,000 feet on top”. What this meant was that TWA 2 would fly a thousand feet above the clouds, until such time as they could properly ascend to 21,000 feet. At the time Captain Gandy asked, 19,000 feet was already 1,000 on top of the cloud level. Air traffic control approved the request with a proviso: “ATC clears TWA 2, maintain at least 1,000 on top. Advise TWA 2 his traffic is United 718, direct Durango, estimating Needles at 9:57.” This 1,000 on top put TWA 2 under VFR rather than IFR. Air traffic control had no responsibility for the separation of the flights, since they should be able to see each other. (The manual was clear: “During the time an IFR flight is operating in VFR weather conditions, it is the direct responsibility of the pilot to avoid other aircraft, since VFR flights may be operating in the same area without knowledge of ATC.”) There was no requirement to inform United 718 of the potential presence of TWA 2 – and the controller hadn’t told TWA 2 about United’s presence as a traffic advisory, but simply to explain why he was refusing permission to ascend to 21,000 feet.


At 0959, a minute after United 718 had provided its revised estimate of 1031 at the Painted Desert line, TWA 2 confirmed that it was 1,000 on top, and therefore at 21,000 feet, and expected to be at the Painted Desert checkpoint at 1031. For the next half hour, the two flights flew towards each other, neither realizing that they would arrive simultaneously in the same area at the same height. The only person who had this information was the controller in Salt Lake City, who received notification about TWA 2 at 1001, and United 718 at 1013, but, as was later explained, the Painted Desert line of position was nearly 175 miles long with no definite position within that distance. The estimates of the flights did not necessarily mean they would converge, but “merely that both would pass the line eastbound at that time”. (The CAB noted that “the existing control concept, Air Traffic Control policies and procedures, and the express duties of a controller” did not require the controller to notify the two aircraft.)


At 1031, a radio transmission was picked up in both Salt Lake City and San Francisco. At the time it was unintelligible, but after the recordings were analysed, it became evident that it was the final message from the United DC-7. First Officer Harms’ voice could be heard: “Salt Lake, United 718 . . . ah . . . we’re going in.” Further investigation revealed someone else, probably Captain Shirley, had been picked up on the recording screaming something like “Pull up!” The CAB report noted “both general voice patterns, particularly as to pitch, showed the speakers were under great emotional stress, indicating that they were already in serious trouble.”


That was an understatement. High above the Grand Canyon, the two aircraft had collided. The DC-7 was banking to the right and pitching down, but its upraised left wing just clipped the top of the TWA Constellation’s vertical stabilizer. The lower surface of the wing hit the upper aft fuselage of the Constellation with sufficient force to completely destroy the fuselage, and the structural integrity of the left wing outer panel. The aircraft were passing each other laterally, so the left fin leading edge of the Constellation and the left wing tip of the DC-7 made contact, tearing pieces off from both. The United’s propeller started to cut into the aft baggage compartment of the TWA aircraft. All of that took just half a second to occur.


The TWA’s fuselage had been ripped open from the main cabin door to the tail, and its empennage separated. The aircraft pitched down and fell to the ground in two main pieces. The United DC-7 had lost most of its left outer wing, and its horizontal stabilizer was hit by debris from the Constellation. With restricted aileron control, the DC-7 fell rather less steeply.


The forward part of the TWA aircraft hit the north-east slope of Temple Butte, around sixteen miles north-east of Grand Canyon Village, at around 3,400 feet, and the wreckage was scattered along the Colorado river. The tail landed nearly intact. The DC-7 hit the south face of Chuar Butte, near the confluence of the Colorado and Little Colorado rivers, at around 4,040 feet, and disintegrated on impact. Much of the wreckage was – and remains to this day – inaccessible. The impacts carved two black burns into the buff-coloured terrain of the canyon.


Frantic calls were made by the airlines’ ground communications teams to their respective aircraft on every frequency that the crews might be using, but there was no reply. At 1151, a missing aircraft alert was issued, and a search and rescue operation mounted.


Although Time magazine initially suggested that debris was spotted around 1200, it was actually early evening before the wreckage was found. Palen Hudgin ran Grand Canyon Airlines, providing tours of the area, along with his brother Henry; Palen recalled seeing some light smoke rising from the canyon earlier in the day, but, as his brother explained around the fiftieth anniversary of the crash, “[t]here was a lot of lightning that morning so he didn’t think much of it”. However, when he realized that there wasn’t that much vegetation around to burn, the brothers flew back. “We saw the United Airlines plane in a crevice and the TWA on a slope on one of the peaks,” Henry Hudgin recalled. “The thing that amazed us was the United fuselage was fully intact, although the wings and tail were sheared off. And there wasn’t much smoke around it . . . We were both really surprised the next morning when we flew out there to see it was totally burned up.” At the time, he told reporters, “From the amount of stuff and the distribution of it and the way the planes were demolished, it looked like there wouldn’t be any life there.”


The next day, they returned to confirm the sighting, accompanied by the Coconino County Deputy Sheriff, and then a helicopter crew fought turbulent air to land beside the wrecks. They confirmed that everyone was dead. All those who saw the position of the wreckage were in little doubt about the cause of the accident: Captain Byrd Ryland from March AFB in California, in charge of the search and rescue mission, told reporters that the aircraft “must have” collided in the air. Nine Army helicopters were on standby to bring the bodies out, along with ground vehicles; the problem was that there was only one highway through the region, at an altitude of about 6,000 feet, but it was 20 miles west of the crash scene.


The conditions were so bad that thirteen people had to spend the night of Monday 1 July in the canyon after a helicopter had nearly hit a plane. These included specialists from the Civil Aeronautics Administration who were assisting the CAB. When they found paint from the DC-7’s propeller on the Continental’s door, the cause of the accident was confirmed. In all, seventy-six trips were made over the next ten days, in conditions that some pilots compared unfavourably with those they later experienced in Vietnam. To try to retrieve the bodies from the United DC-7, a specially trained mountain rescue and recovery team were brought in from Switzerland, assisted by two American climbers, including Dave Lewis from Colorado. “I walked to the edge of the flat ground and I was suddenly staring at a steep gully packed with blackened wreckage and all surrounded by spectacular scenery,” Lewis recalled. “It’s indescribable if you’ve never seen a plane crash that burned. It’s just chaos. How do you describe particular brands of chaos?”


Sixty-six of those on TWA 2 were interred in a mass grave at the Flagstaff Citizen’s Cemetery on 9 July; sixty-three of these were unidentified. Four others who were identified were sent back to their homes for burial. The next day, efforts to recover bodies from the United DC-7 had ceased, with half the victims identified and shipped home; the other remains were buried in three caskets at Grand Canyon Cemetery on 12 July.


The CAB investigation began immediately, and the discovery of the paint from the propeller confirmed their suspicions. What they could not explain was how both flights were off-course, as revealed by the crash site, unless the pilots were independently providing a scenic view of the Canyon for their passengers – California Representative Carl Hinshaw went so far as to announce within two weeks of the crash that the accident happened because “they were too close because they were both looking at the Grand Canyon”.


Initially, the CAB blamed the TWA crew for the crash, saying that because they were on VFR, flying 1,000 on top, they bore the responsibility to see and be seen. This was challenged by the Board’s own Bureau of Safety Regulations who pointed out that both flights were in uncontrolled air space. The controllers’ manual made it clear that “Clearances authorize flight within control zones and control areas only; no responsibility for separation of aircraft outside these areas is accepted”. United company procedures meant that their aircraft was also flying under VFR, rather than under IFR, so both pilots had the responsibility. Analysis of the weather conditions prevalent at the time showed that there might have been cumulus-type clouds in the accident area, but these shouldn’t have affected the crews’ ability to see each other, although it could have reduced the collision avoidance time.


The CAB’s final report came with a heavy rider: the Board “has learned all that existing methods of investigation and evaluation enabled it to do. This was done without the assistance of survivors or eyewitnesses whose testimony is considered imperative to a complete knowledge and to single conclusions in the collision-type accident.” With that in mind, they determined that the probable cause was that “the pilots did not see each other in time to avoid the collision”. Why that was, they couldn’t determine, but it was from one or a combination of: “Intervening clouds reducing time for visual separation, visual limitations due to cockpit visibility, and preoccupation with normal cockpit duties, preoccupation with matters unrelated to cockpit duties such as attempting to provide the passengers with a more scenic view of the Grand Canyon area, physiological limits to human vision reducing the time opportunity to see and avoid the other aircraft, or insufficiency of en route air traffic advisory information due to inadequacy of facilities and lack of personnel in air traffic control.”


Action was demanded, and many changes were implemented to increase safety in the air; however, military and civilian flights were still independently controlled, and it was only after United Airlines 736, a DC-7, collided with a USAF North American F-100F-5-NA Super Sabre fighter jet on 21 April 1958 near Las Vegas, with the loss of 49 lives, that the situation was resolved. As the editorial in the Deseret News pointed out the next day: “There is so much room up there, it would seem all but impossible for two planes to come together at the same spot at the same time. Yet it has happened again . . . The Las Vegas crash provides grim emphasis to the argument vigorously pressed by the Deseret News last year, that all military student-training flights be performed out of bounds of commercial airways . . . What’s the answer to the mid-air crash enigma? Two moves should be made: 1 – Bring the nation’s air traffic control system up to date, and 2 – designate areas for commercial plane travel and entirely separate areas for jet-training navigation. Anything less is not enough for the flying public’s safety and peace of mind.”


Four months later, the Federal Aviation Act was signed into law, giving the Federal Aviation Agency total authority over American air space. Despite all the changes, it was not enough to stop one of the largest losses of life in American aviation history from happening two years later over New York City.





 



FALLING FROM THE SKY


“I remember looking out the plane window at the snow below covering the city. It looked like a picture out of a fairy book. Then all of a sudden there was an explosion. The plane started to fall and people started to scream. I held on to my seat and then the plane crashed. That’s all I remember until I woke up.”


So said eleven-year-old Stephen Lambert Baltz, the only survivor of the deadliest air disaster to hit America to that date, talking to doctors in Methodist Hospital where he had been taken suffering extensive burns. It was the first major collision of the jet age, as United Airlines Flight 826 – a DC-8-11 – hit TWA Flight 266, a Lockheed L-1049 Super Constellation, on the morning of Friday 16 December 1960. The United aircraft fell to earth in Brooklyn, devastating the neighbourhood of Park Slope; the TWA’s final resting place was the grass runway at Miller Army Airfield on Staten Island. Including Baltz, who succumbed to his injuries less than 24 hours after the crash, 136 people lost their lives.


The “Coding Apparatus For Flight Recorders And The Like” had been patented by Professor James J. Ryan at the University of Minnesota in 1959, and the investigation into the cause of the mid-air collision was one of the first times that data from a “black box” was available. From this, the exact time and location of the accident could be ascertained, as well as other key pieces of information. (Cockpit voice recorders weren’t patented until the following year.)


TWA 266 began its journey in Dayton, Ohio, with Captain David A. Wollam and First Officer Dean T. Bowen at the controls. After a stop at Columbus, Ohio, the Constellation was en route to LaGuardia Airport in Queens, New York, with thirty-nine passengers on board, for a flight that should have taken ninety-two minutes. Its flight plan was changed by clearances that allowed it to cruise at 19,000 feet, and at 1005 Eastern Standard Time, it reported in to the New York Air Route Traffic Control Center (ARTCC) over Selinsgrove at 19,000 feet. It was cleared to descend in stages, and to cross Allentown, Pennsylvania at 11,000 feet. At 1019, TWA 266 reported that it had reached Allentown at the instructed altitude, and New York ATC confirmed it had the aircraft on radar, cleared it to the next intersection, and asked it to stand by for descent. At 1021, New York Center cleared the Constellation to descend to, and maintain, 10,000 feet.


United 826 was heading from Chicago’s O’Hare Airport for New York International Airport in Jamaica, New York (better known then as Idlewild, and now as JFK). Captain Robert H. Sawyer and First Officer Robert W. Fiebing were in charge of the jet, and had already flown it from Los Angeles to Chicago before taking a two-hour stopover. They departed from Chicago at 0911 with seventy-six passengers. The flight to New York was uneventful, cruising at 27,000 feet. They contacted New York ARTCC at 1012 and were told “radar service not available” and to descend to and maintain flight level 250 (25,000 feet). At 1015, they were given a set of clearances for their pattern over New York, and told to “maintain flight level 250”. They acknowledged.


At 1021, United 826 contacted the radio company who operated United’s systems, and informed them that “No. 2 navigation receive accessory unit inoperative”, which meant that it was harder for them to navigate in IFR conditions. The information about the VOR unit (the part of the navigational system which wasn’t working) was passed to United, but not to anyone else.


A few seconds later, New York ARTCC contacted the jet giving clearance to descend to 13,000 feet, but Captain Sawyer preferred to “hold upstairs”. The controller passed responsibility for the United flight to another controller, who confirmed radar contact with them at 1022. The United crew explained that they’d rather “hold upstairs than down” if there was going to be a delay, that they were “going to need ¾ of a mile”, and requested the weather.


TWA 266 also needed a weather report, and received this at 1023. Over the next three minutes, New York Center cleared the Constellation to descend to and maintain 9,000 feet, and to report leaving 10,000 feet. This was acknowledged at 1026. A minute later, they advised they were over Solberg, New Jersey, and were told to contact LaGuardia Approach Control, which they did at 1026.22. They were told to maintain 9,000 feet.


United 826 was over Allentown at 25,000 feet at 1023 and had received the weather report for Idlewild at 1024. A few seconds later they announced that they were “starting down”. At 1025, they were given a revised clearance, which shortened their route to the Preston checkpoint, near South Amboy in New Jersey, by approximately 11 miles. At 1026.49, they were cleared to descend to and maintain 11,000 feet.


Over the next seven minutes, something went seriously wrong – far from holding over Preston, as both the pilots and controllers believed they were doing, they were in fact over Staten Island. United 826 only had one radio receiver operative (unknown to the controllers) and to use the aircraft direction-finding equipment would require some rapid mental calculations which pilots under pressure could easily get wrong. When responsibility for the flight was handed to Idlewild Approach Control, United 826 stated they were approaching Preston at 5,000 feet – in fact they had gone past Preston, the holding limit, several seconds before, and were several miles beyond where they should have turned into the oval-shaped holding pattern. They simply should not have been in the skies over New York at that point. Nor should they have been going at more than 360 miles per hour.


TWA 266 had gone through a standard descent, and was preparing for its touchdown at LaGuardia, descending to 1,500 feet at 1033.14, and acknowledging an instruction to turn left to heading 130 at 1033.23. Three seconds later, an urgent message was sent to the Constellation. “That appears to be jet traffic off your right now 3 o’clock at one mile, northeast-bound.” At 1033.33, six seconds of open microphone sound were heard.


The radar at LaGuardia confirmed that two targets had merged about a mile west of Miller Army Air Field, in New Dorp, Staten Island. However, because there was no indication of altitude, they were unable to tell immediately whether this simply meant that the two aircraft had passed over each other.


It didn’t. In the fog, the United jet had slammed into the right-hand side of the Constellation, effectively running it over from behind. The engine nearest the end of the United’s right wing crashed through the fuselage of the TWA aircraft then broke off. One of the passengers on board the Constellation was sucked into the engine of the DC-8. Divided into three by the impact, the Constellation spiralled down onto the army field, disintegrating as it fell, with some parts landing in New York Harbour. Witnesses said that it sounded like “a thousand dishes crashing from the sky”.


One blip on the screen continued north-east for about eight miles – it was the DC-8 falling 60 feet per second. Whether by a miracle or thanks to some last ditch efforts by the pilots, it banked to the right just before it would have hit St Augustine’s Academy on Sterling Place below Sixth Avenue, in Park Slope, Brooklyn. The dying jet lost altitude completely above Sterling Place, and at roughly 200 mph, the right wing hit the roof of the brownstone at number 126, leaving two feet of the tip protruding through the roof. The fuselage veered to the left and crashed into the local evangelical church, Pillar of Fire. The aircraft exploded, killing those passengers in one section of the cabin, as well as the church’s ninety-year-old caretaker, Wallace E. Lewis.


The left wing, now ablaze, sheared into an apartment next to the church, and the other section crashed into McCaddin’s Funeral Home on the corner of Seventh Avenue and Sterling Place. The tail section fell upright into that intersection, to become the most obvious visual symbol of the crash. A stream of jet fuel ignited into flame, setting off the gasoline tanks of the cars parked nearby. Two men selling Christmas trees on a corner, a man shovelling snow, a doctor walking his dog and an employee at a local butcher’s were also killed. Screams could be heard emanating from the fuselage, but no one bar Stephen Baltz survived for more than a few moments. Ten four-storey tenement buildings as well as the church were set ablaze by the crash, with more than 250 firemen and fifty pieces of fire apparatus rushed to the scene.


Baltz had been hurled to a soft landing in a snow bank, but was seriously burned – to the extent that local resident Dorothy M. Fletcher thought the young Caucasian was an African-American. He was still conscious, but in shock, as he was taken to Methodist Hospital. New Yorkers rallied behind him, particularly after a photo of him lying in the snow, sheltered from the falling snow by an umbrella as passers-by tried to comfort him, appeared on the front page of the newspapers. They were desperately hoping for another miracle, but Baltz’s injuries were far too severe, and although he had drifted in and out of consciousness throughout the night, at one point asking if there was a television he could watch, he died at 10 a.m. The nurse who tended him, Barbara Stull, hadn’t realized that he was too badly burned to live: “I was probably the only person who thought he might make it,” she commented years later.


The TWA Constellation had narrowly missed a housing development as it – along with the wing from the United jet – fell onto the recently vacated airfield. Local residents tried to pull people from the burning wreckage before trained rescue workers arrived. Once the bodies were recovered, the investigators set to work, with representatives from the Federal Aviation Agency, Civil Aeronautics Board and the FBI, with FAA Administrator Elwood Quesada racing to New York to direct the investigation. Within a week, “educated guesswork by trained observers” (as Time called it) had deduced that the United flight had flown beyond the holding area into the LaGuardia approach.


The CAB took its time over the investigation, and released its report on 18 June 1962. The probable cause of the accident was that United 826 proceeded beyond its clearance limit and the confines of the airspace allocated to the flight by Air Traffic Control. Contributing factors included “the high rate of speed” of the DC-8 as it approached (what it thought was) the Preston intersection, and the change of clearance that reduced the en route distance by approximately 11 miles. Some called the verdict a whitewash, claiming that United had an unsatisfactory training programme, and that the airline routinely falsified air safety records.


Lawsuits totalling over $300 million were filed; United was held responsible for 61 per cent of the claims, TWA 15 per cent, and the US government the remaining 24 per cent, since the airplanes’ instrument landing approach had been guided by FAA controllers.


Changes that resulted from the collision included a speed limit of 250 knots below 10,000 feet, and a requirement for pilots to report all problems with navigational equipment to controllers. Tower controllers were also now required to acknowledge transfer of responsibility for aircraft.





 



A WING AND A PRAYER


Not every mid-air collision resulted in the deaths of all involved; when TWA Flight 42 hit Eastern Flight 853 on 4 December 1965, all aboard the TWA Boeing 707 survived, and there were only four casualties among the passengers and crew of the Lockheed L-1049C Super Constellation, including its captain, who returned to the burning wreckage to try to save one of the passengers and paid for his bravery with his life.


TWA 42 was on its way from San Francisco to New York’s John F. Kennedy Airport, heading on an IFR flight plan at an assigned altitude of 11,000 feet. EA 853 was on a short hop from Boston, Massachusetts, to Newark Airport, New Jersey, also on an IFR flight plan, but at 10,000 feet. Both were approaching the VORTAC navigation beacon situated at Carmel, New York at their designated heights – but as they saw each other, both sets of flight crews believed that they were on a collision course.


The 707 was being flown on autopilot with the altitude-hold feature engaged, but Captain Thomas H. Carroll had his left hand on the yoke. As they neared the beacon, Carroll saw a white and blue aircraft at his 10 o’clock position. It seemed to him that it was heading straight for him, and he disengaged the autopilot by thumbing the switch (which worked the same way as tapping the brake or accelerator in a car to disengage cruise control), put the wheel hard over to the right and pulled back on the yoke. His co-pilot, First Officer Leo M. Smith, did the same. The aircraft rolled to the right, but the pair realized that this wouldn’t be sufficient to avoid collision, so they tried to reverse the wheel to the left and both pushed on the yoke. However, before the 707 could respond, they felt two shocks and the jet began a steep dive.


The first order of business was to regain control of the aircraft, which Captain Carroll quickly did, and the crew began to assess the damage, without alerting the passengers to what had happened. The crew could see that the left wing tip was missing, so they contacted New York ATC, and declared an emergency since they had collided with another aircraft. Clearance was given to land the 707 but before Captain Carroll could do so, he flew a large 360-degree left turn south-east of the airport to confirm that the landing gear hadn’t been affected by the collision and was fully down. He then brought the 707 in at around 1640. About 25 feet of the wing was missing and an engine had impact abrasions, but hadn’t detached from the aircraft. There were other signs of damage to the aircraft, but no one on board was hurt.


The Constellation crew and passengers weren’t so lucky. Forty-nine of them received injuries of some description during the incident, as well as the quartet who died. First Officer Roger I. Holt Jr had observed the TWA jet coming towards them as they emerged from a puff of cloud, and put his hands on the control wheel. Exclaiming, “Look out!” he made what he described as “a very rapid application of up elevator simultaneously with the captain”. The g-forces invoked were sufficient to pull the crew into their seats. And it provoked the accident that they were trying to avoid. (One of the passengers had spotted the 707 coming towards them and was trying to take a picture of the jet but couldn’t do so because the Constellation pulled up and started a left turn.)


The Eastern aircraft collided with the 707 and continued to climb. It then shuddered and began a left turning dive. In the cockpit, Captain Charles J. White tried to ascertain what was available to him. There was no response from the controls or trim tabs, so the only way he could regain control of the aircraft was by power application. Once the aircraft had descended through the solid clouds, recovery was made with the use of throttles, and White and Holt zoomed into the clouds to discover a power setting which could give them some form of descent and level attitude with a degree of consistency.


Eastern 853 flew over Danbury Airport in Connecticut at a height of around 2,000 to 3,000 feet but they couldn’t make an approach: an airspeed of between 125 and 140 knots had to be maintained. The nose would rise when power was added, and fall when it was removed, and a rate of descent of around 500 feet per minute could be achieved; if they tried to descend faster, the aircraft would stall.


They needed to find somewhere to land rapidly, and Captain White decided that they would have to use an open field. On the Connecticut–New York border most of the fields had stone walls around them, but the captain saw a pasture halfway up Hunt Mountain which would fit the bill. Using asymmetric thrust to line the aircraft up, he warned the passengers to brace themselves (they’d already been warned that there had been a collision and a crash landing was imminent), and headed towards the hillside with wheels and flaps retracted. He knew that the nose would smash into the hill on the current path, so he would need to use some power to lift it just as they touched down – but if he applied the power too early, the aircraft would rise, miss the field, then stall and drop in a flaming heap. At precisely the right instant before impact, White revved the engines to full power, and in what fellow Constellation pilot Gary Holt described as “one of the most magnificent feats of airmanship in the history of flying” he managed to get the belly of the ship skimming above the grass.


The left wing hit a tree just before touchdown, then hit a second one which tore it off completely. The remainder of the aircraft slammed into a gully, then skidded up the hill, pieces ripping off and falling down into the field. The aircraft was on fire by this point, as all four engines broke loose, followed by the tail. The stub of the left wing dug into the ground, acting as a pivot, yanking the fuselage around to the left, and it cracked beneath the strain into three pieces.


The passengers got out of the aircraft as quickly as they could through whatever hole in the fuselage they could find, or the cabin doors. The stewardesses did their best to assist, but both of them had been injured – one had a crushed spinal disc, the other had five broken bones in her back.


Local residents quickly came to the scene and ambulances took the co-pilot and flight engineer to hospital – the latter with little memory of anything after the final approach. Although there was no conclusive evidence to prove it, it seemed that following the crash landing, Captain White went into the passenger cabin to assist a soldier whose seat belt had jammed. Safety investigator Jack Carroll said shortly afterwards: “In my personal opinion, there is little doubt that Captain White had deliberately gone back to the cabin to help the young soldier.” Both the pilot and the soldier were overcome by the poisonous fumes. Two other passengers died in hospital at Danbury from their injuries, but fifty people survived the accident.


But if both aircraft had been at their allotted height, as seemed to be the case, why did the crew of Eastern 853 believe they were about to hit the 707? As the CAB report noted, “the primary device used to provide orientation with respect to the horizontal and vertical planes, depth and distance is the eye”, and they determined that the sort of cloud tops through which the Constellation was flying produced an optical illusion. The probable cause was “misjudgement of altitude separation by the crew of EA 853 because of an optical illusion created by the up-slope effect of cloud tops resulting in an evasive maneuver by the EA 853 crew and a reactionary evasive maneuver by the TW 42 crew”.


According to Captain White’s nephew, John Frasca, “My incredible uncle was buried with full military honours at Arlington Memorial Cemetery and with a long line of Eastern captains in full uniform saluting him. Many of the survivors also attended. People were stopping their cars alongside a nearby freeway and stood there in respect and silence.” It was a fitting tribute to a masterful piece of flying.





 



CONFLICT OF INTEREST?


The collision over Hendersonville, North Carolina could easily have cost more lives than it did, given that the aircraft involved crashed very near summer camps – only 50 yards away, according to the Associated Press’ contemporary report. It was one of the first major incidents that the newly formed National Transportation Safety Board (NTSB) investigated, and became the subject of some controversy three decades later when the NTSB’s decision was challenged by an amateur local historian.


John T. McNaughton, who had just been named Secretary of the Navy, as well as his wife and son, were on board the Boeing 727-22 which collided with a twin-engine Cessna 310 on 19 July 1967, a mere four months after Piedmont Airlines had begun using jet aircraft. They were among the seventy-nine fatalities on the jet, in addition to the three who lost their lives on the Cessna. Captain Ray F. Schulte was in charge of the 727, with First Officer Thomas C. Conrad and Flight Engineer Lawrence C. Wilson alongside him in the cockpit.


In the Cessna were pilot Dave Addison, and insurance executives Ralph Reynolds and Robert Anderson, heading from Charlotte, North Carolina to the Asheville Municipal Airport. After they had received the weather report for their route, Addison had requested an IFR clearance to “on top” (i.e. go under instrument conditions through the cloud layer, and once on top of the clouds, to operate under VFR conditions). The Cessna left Charlotte at 1130 Eastern Daylight Time, and climbed to 8,000 feet. At 1151, it was cleared by Atlanta ATC “to the Asheville VOR, descend and maintain seven thousand, expect ILS approach at Asheville”. The Cessna contacted Asheville Approach Control and reported that it was passing the 340-degree radial of the Spartanburg VOR.


Five minutes later, at 1156.28, Approach Control gave this clearance to the Cessna pilot: “Three one two one Sugar cleared over the VOR to Broad River, correction make that the Asheville radio beacon . . . over the VOR to the Asheville radio beacon. Maintain seven thousand, report passing the VOR.” The Cessna acknowledged the instruction a few seconds later.


Departure time for the Piedmont 727, Flight 22, should have been 1128, but the flight had been delayed after it had left Atlanta late, so it was running half an hour behind when it eventually started its take-off roll on Asheville’s Runway 16. The time was 1158.07, and Captain Schulte had been instructed to maintain the runway heading until reaching 5,000 feet. This was to ensure that it kept separated from the Cessna – the 727 would stay on a south-easterly course until the Cessna had reported being over the VOR.


Thirteen seconds into the take-off roll – and of course, unknown to the captain of the 727 since, following standard practice, they were on different radio frequencies – the Cessna reported that it “just passed over the VOR, we’re headed for the . . . [four second pause] . . . for . . . ah . . . Asheville now.” (The question of what, if anything, was said during those four seconds became critical later.) Approach control acknowledged that the Cessna was “by the VOR” and ordered it to “descend and maintain six thousand.” The Cessna confirmed it was “leaving seven now”.


That was sufficient for the tower to clear Piedmont 22 at 1159.44 to “climb unrestricted to the VOR, report passing the VOR”. The acknowledgment of that report was the last communication with the 727. The aircraft began to bank on its journey to Roanoke.


At 1200.02, the Cessna was cleared for “an ADF-2 approach to runway one six, report the Asheville radio beacon inbound.” The Cessna pilot simply said, “Roger”, without repeating back the instructions.


Watching from the ground, twelve-year-old Alden Conner was following the jet’s progress through the sky – still something of a novelty. “Look, Daddy,” he told his father, “that little plane is gonna hit it.” To his father, Thomas, it looked as if “the little plane [was] coming up under the big one”.


Witness William N. Ford saw the whole incident play out in front of him as he sat eating his lunch. “As I was taking in the sight of this graceful aircraft [the 727] heading to the south-east, I noticed a black dot moving to the south-west and growing ever larger until it became identifiable as a twin-engine private aircraft. I glanced back and forth, with the odd sense that a piece of transparent graph paper had suddenly been placed in front of my eyes. I was studying the relative vectors of the planes. I judged that they would, from my vantage point, appear to cross the same point at the same time. But I felt confident that they were separated vertically by at least a thousand feet [as the FAA required at that time]. Then, in a split second, I realized that there was no vertical distance at all between them. The Cessna slammed into the side of the 727 and exploded, a mushroom of flames and debris.”


The two aircraft had collided at an altitude of 6,132 feet, eight miles south-east of the airport. For some reason, instead of turning right at the beacon and heading north-west, the Cessna had turned left, heading south-west. After the impact, no one saw the Cessna again – but the fall to earth of the 707 was observed by dozens. The NTSB determined that “the jet continued straight ahead momentarily, then nosed over and fell rapidly to the ground”, although there were some eye witnesses who told newspapers at the time that it was under control for a few seconds as the pilots tried to bring it down onto the nearby highway, Interstate 26. However, after a second explosion, the 707 was in various pieces: the body fell nose first, hitting the ground about 200 feet from the interstate. Smaller pieces, and the bodies thrown from the plane by the explosion landed in nearby areas.


Over 400 emergency personnel were called to the site, but there was no possibility of any survivors. By chance, no one on the ground had been injured. The NTSB’s chief investigator, Tom Saunders, was immediately sent to the site, and began work assembling the pieces of the two aircraft to assist with the enquiry. The FAA announced immediately that the Cessna “was about 12 miles south of where it should have been”, and it became clear that the Cessna pilot was likely to be held responsible.


The NTSB report indeed found that “probable cause of this accident was the deviation from its IFR clearance resulting in a flightpath into airspace allocated to the Piedmont Boeing 727. The reason for such deviation cannot be specifically or positively identified. The minimum control procedures utilized by the FAA in its handling of the Cessna were a contributing factor.” In other words, the ATC should have realized that the Cessna effectively was lost, and assisted earlier.


Questions were raised over the NTSB findings particularly since they could not determine why the Cessna pilot had made such a fundamental error – even if the air traffic control, as Piedmont Airways’ Don Collins noted, “didn’t do their job”. During the hearings, there had been some doubt as to who was actually flying the Cessna at the time of impact – although the recordings certainly seemed to indicate that Addison, who was fully qualified, was piloting, there was evidence that one of the passengers might have been at the controls. But Addison himself wasn’t familiar with the area, and – at least according to the NTSB report – “engaged in poor flight planning”. It was perhaps also indicative that the maps and approach charts found at the site were three years out of date.


Local historian Paul Houle helped to raise funds for a memorial to the crash victims in 2004, and decided to investigate the causes of the accident. “Once I started looking into the factual circumstances of the collision, the NTSB’s findings didn’t seem entirely truthful, and certainly not fair and just to the three men from Missouri. I just had to try to set the public record straight for those guys and especially their families,” he explained in 2007. He believed that because the NTSB was still a new agency at the time, and not independent from the Department of Transportation, they had not been as critical of the FAA as they should have been, making public the tower recordings which showed that in the supposed “four-second gap” the Cessna pilot could clearly be heard given a course heading, which the tower did not correct.


He also learned that examination of the cockpit voice recorder from the 727 revealed that during the run-up to the collision, the crew were dealing with a smouldering cigarette; Houle argued that this would have diverted the pilots’ attention and perhaps had they been focusing elsewhere they would have spotted the Cessna. He suggested that the restricted movement order was breached by the crew and that they should not have begun a turn, insinuating that they were trying to make up the lost half-hour. (This particularly incensed Captain Schulte’s fellow pilots.)


Houle further discovered that the lead investigator, Tom Saunders, was the brother of Piedmont Airlines Vice President, Zeke Saunders. “Even the appearance of impropriety was just as bad as impropriety,” Houle pointed out. However, it did appear as if this had been dealt with at the time: Tom Saunders’ name was next in line for an investigation, while his brother Zeke stepped down from any involvement in the enquiry, leaving Piedmont’s Director of Flight Operations to answer questions on behalf of the airline. Houle accepted that this happened, but still maintained in his petition to the NTSB that “The omission from the final report of vital evidence that would have been highly beneficial to Lanseair [the owners of the Cessna] and extremely detrimental to Piedmont can only lead one to assume that (Thomas) Saunders did not act with the objectivity required of an investigator.”
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