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        “By far the greater number of aeroplane accidents are due to precisely the same circumstances that have caused previous accidents. A distressing feature of these accidents is the evidence they afford of the unwillingness, or the inability, of many pilots to profit from the experiences and mistakes of others.”

        Gustav Hamel and Charles C. Turner

        Flying: Some Practical Experiences

        Published posthumously in 1914

      

      

    

  


  
    
      
        
          
          

          
            CONTENTS

          

        

      

    

    
    
      
        Foreword

      

      
        Introduction

      

    

    
      
        Prologue

      

      
        HOW TO USE THIS BOOK

      

      
        AUSTRALIA - AUS - CASA

      

      
        UNITED KINGDOM - UK - CHIRP

      

      
        UNITED STATES OF AMERICA - USA - ASRS

      

      
        1. AIRWORTHINESS & MAINTENANCE

      

      
        Right Seal, Wrong Place

      

      
        Out Of O2 & N2 Won’t Do

      

      
        Engineering Assumptions

      

      
        Off With Their Heads!

      

      
        Who’s On First?

      

      
        Engine Vibration

      

      
        Falsified Training Records

      

      
        Procedural Complacency

      

      
        CRJ200 Pressure

      

      
        2. COMPLACENCY & FATIGUE

      

      
        Functional Complacency

      

      
        Combating Complacency

      

      
        Not A Good Friday - B99

      

      
        Climb To Increase Airspeed

      

      
        Bad Vibrations - A320

      

      
        Pressure To Fly When Not Fit

      

      
        Fatigue

      

      
        Reporting Fatigue

      

      
        Sleep Less In Seattle - B737

      

      
        A Rejected Takeoff

      

      
        Target Fixation

      

      
        Routine Maintenance

      

      
        Double Check

      

      
        Increased Risk Levels

      

      
        3. HUMAN FACTORS & DECISION MAKING

      

      
        Is It An Engine Failure?

      

      
        Low Fuel Press

      

      
        Approaching Minimums

      

      
        Storm Over The Airport

      

      
        The Go-Around - B737

      

      
        A Belly Landing - LR-24

      

      
        A Fuel Imbalance - B767

      

      
        Thrust Lever Jammed

      

      
        Discharging Ammeter - C182

      

      
        Microburst On Runway 27

      

      
        Too Low Flaps - B737

      

      
        The Usual Suspects - B737

      

      
        Trust, But Verify - B737-800

      

      
        The Edge Of The Envelope

      

      
        Late Arrivals - A319

      

      
        Missing From The Manifest

      

      
        Who's On First - ERJ-170

      

      
        Freight Forward - ATR-72-212

      

      
        Early Descent

      

      
        From Complacency To Crisis

      

      
        Down To The Last Drop

      

      
        The Rule Of Three

      

      
        4. COMMUNICATION & AIR CREW

      

      
        Premature Pushback

      

      
        Defect To Conflict

      

      
        Impaired Communications

      

      
        Dispatch Isolation

      

      
        CPDLC Introduction

      

      
        Pilot Distrust

      

      
        Complex Presentation

      

      
        Complicated Process

      

      
        Common Precautions

      

      
        When Words Fail

      

      
        Poor Passenger Behaviour

      

      
        5. WEATHER, WIND & ICE

      

      
        De-Icing - A321

      

      
        Specifications Or Guidelines

      

      
        Missed Trim And Mis-Trimmed

      

      
        Better Late Than Never - B737

      

      
        Sliding Into Home - A320

      

      
        Contaminated Wing

      

      
        What Did The Captain Mean?

      

      
        Don’t Wait To Disseminate

      

      
        The Intelligent Decision - C402

      

      
        Straying Pilots

      

      
        Party-Line PIREP - B787

      

      
        A Toronto Tailwind - A319

      

      
        Down Into Salt Lake City

      

      
        Shearing Awareness

      

      
        The Final Authority

      

      
        Mountain Madness

      

      
        How Was Your Journey?

      

      
        Power Plus Attitude

      

      
        6. CONTROLLED AIRSPACE

      

      
        ERCAN Airspace

      

      
        Metroplex Mystique

      

      
        Sweet Separation

      

      
        Waking Up During The Descent

      

      
        Control The Ball

      

      
        Old Habits Die Hard

      

      
        7. TECHNOLOGY & AUTOMATION

      

      
        Area Navigation Problems

      

      
        Unexpected RNAV Excursion

      

      
        Unprotected RNAV Descent

      

      
        Dubious RNAV Descent

      

      
        Common RNAV Automation

      

      
        How Low Should You Go - B737

      

      
        Teetering On The Approach

      

      
        A Descending STAR

      

      
        The Virtual Green Flash

      

      
        Automation

      

      
        Automating Complacency

      

      
        Designated Altitude

      

      
        Seeing Things - Pilatus PC-12

      

      
        8. ON THE GROUND

      

      
        Ramp Hazards Introduction

      

      
        A Dose Of Sand And FOD - B737

      

      
        Getting Caught Up At Work

      

      
        Re-energizing Early - CRJ-700

      

      
        Missed Communications - B777

      

      
        Unsafe In The Safety Zone

      

      
        Bridging The Gap

      

      
        Distraction

      

      
        Muscle Memory Introduction

      

      
        Taxi Out, Tow Back - B737

      

      
        A Bad Match Up - B737

      

      
        Houston, We Have An Issue

      

      
        The Best Laid Plans - CRJ200

      

      
        Rolling In The Snow - CRJ900

      

      
        Armed And Dangerous - A320

      

      
        9. FURTHER READING

      

    

    
      
        Glossary

      

      
        Acknowledgments

      

      
        About the Author

      

    

    

  


  
    
      
        
          
          

          
            FOREWORD

          

          ADAM ELTHAM

        

      

    

    
      
        
        “A superior pilot uses his superior judgement to avoid situations which require the use of his superior skill”

        Frank Borman

        NASA Astronaut

      

      

      
        
          
            [image: ]
          

        

        * * *

      

      This quote along with fellow astronaut John Young’s response to the question of whether he was a little nervous about the first space shuttle mission, strike a humorous, and perhaps sarcastic, reality check that this profession is for keeps. And if you have no understanding or appreciation of the risks and how to best manage them, you may need more than superior skill.

      Many people ask whether we do much in the cockpit these days so I begin explaining the dynamics of risk mitigation and how on a daily basis that’s a large driver dictating how we operate. I like to point out that commercial aviation has plenty of competition out there when it comes to operating environments that have extreme consequences if these risks are not anticipated.  

      Having read about the ill fated Piper Alpha, the environmental tragedy of Love Canal in Niagara, Three Mile Island, and Challenger serve as a reminder of how events can go terribly wrong, very quickly.

      For those of us not necessarily blessed with these superior skills, systems have been developed over time from many less fortunate before us which assist in enhancing judgement and decision making in the form of Standard Operating Procedures (SOP’s), Quick Reference Handbooks (QRH’s), and Checklists.

      These procedures, references and checklists provide risk mitigating steps in the ever increasing human machine automated interface because as it turns out, us humans are quite adept in the art of inadvertently inducing mistakes, whether deliberate or not, through distraction or fatigue, and while may appear harmless enough at the time, ultimately have the potential to kick a catastrophic chain of events into motion.

      Aside from the critical processes that are developed and implemented, as individuals we can accelerate those learnings by talking about those awkward moments in our careers where things haven’t gone so well.  Unfortunately though, it doesn’t seem that easy…

      Many find it undesirable to share their experiences.  Is it because of fear of shame, appearing weak or even ego related?  Have you ever said sorry to your partner? Probably ranks up there with the same difficulty!

      Fletcher’s book 81 Lessons From The Sky, reminds you that you are very much NOT alone. 101 Lessons From The Sky should reassure you that it doesn’t matter where you are in the food chain, we all have valuable lessons to learn from each other.

      The more stories I read, the more stories I hear, the more experience I gained, have all improved my awareness and understanding of the risks.   

      I have known Fletcher since he took some excellent footage in one of my finest hours towing banners for his TV show FlightPathTV. Turns out my wife knew him from way back but didn’t recognise him with his clothes on (standard swimmers joke).

      As upwardly mobile chaps since that meeting, we have both managed the risks associated with aviation and despite only flying together on rare occasions, the flights have been quite the adventure.  Our families and friends know all about our individual stories, which at times have been shared with the regulatory authorities to assist in their findings for pilots that sadly no longer have a voice of their own.

      Fletcher continues to embrace these stories at a commercial level by further challenging the benefits and importance of getting that message out there.

      If you’re sitting on the fence, I once read “if you have the ability, then you have the responsibility”. Adopting this thought process hopefully moulds a culture to ensure you consider safety first, and to share your story even if it comes from an inadvertent error, mistake or oversight.  Everyone should be striving to achieve a “just culture” within themselves and their organisations.

      When I entered the next stage of my career as part of a two pilot crew in the commercial world with my Air Transport Pilot Licence, I discovered it created a renewed environment to begin the next level of mistakes and oversights.

      Commencing my first jet rating on the 737 Classic, my sim buddy and I discovered regularly that we were both making identical mistakes with the new level of automation almost on a daily basis along with the odd random act of madness. This sharing of perceived inadequacies served as an incredibly powerful tool to accelerate our learning, alleviate huge amounts of stress and believe it or not, boost confidence. We still compare our short fallings on a regular basis today and despite now working in different companies, and now on the 737NG, we still come up with unintentionally inventive ways to load up the Captain.

      Reducing the speed dial instead of turning the heading bug on climb out given their co location on the automation panel, the quartering tailwind on landing, initially experiencing a go around in atrocious weather, going with flight planned fuel instead of having some extra up your sleeve when Murphy steps in and incidents where the automation decides to disengage, requiring immediate reverting to hands-on flying on approach are just a few examples of what would otherwise be a smooth procedural experience turned very quickly into a heightened state of awareness.   

      Reading Ernest Gann’s Fate is the Hunter helped me understand that these mistakes have been going on for ever and a day when taking that next step up.

      I have always found stories retold by humble, approachable and credible aviators provided the greatest reassurance that your short fallings are not always unique.

      In my experience, the pilot you speak to who has no stories to share, is the one you need to be aware of.

      The best example I have seen of how you can level the playing field in what can at times be a highly stressful working environment where there are numerous degrees of experience was in my past life as a Police Officer.  One of the team was responsible for carrying THE notebook for a five week cycle and any random acts of foolery from ANY member (bosses not excluded) were appropriately reported on. At the end of this cycle, the team gathered and these stories were unleashed.  Let’s just say, I featured regularly. Those shared stories may have been on the light-hearted side, but looking back on them, each was a lesson for the rest of the team, shared with the team, in a safe team environment.

      

      
        
        Adam Eltham

        Pilot

      

      

      

      Born into aviation while his father was a ground engineer with BOAC and British Caledonian, Adam spent 14 years with the New Zealand Police including a deployment to the Solomon Islands, and ended his time as a Detective with the Special Investigation Group. He completed a handful of Air Safety Investigation Papers under the late Ron Chippendale who introduced him to the New Zealand Society of Air Safety Investigators (NZSASI).

      Adam continued instruction to Multi Engine B-Category level including Aerobatics, Tail wheel, Banner Towing, holds a New Zealand and Australian ATPL and is rated on numerous single and light twins including 1947 Miles Messenger, Harvard and DC3 to the Boeing 737 Classic and NG.

      He is currently operating the 737NG around the South Pacific and Tasman along with representing his current company as a Brand Ambassador and serving on the Recruitment Panel.

    

  


  
    
      
        
          
          

          
            INTRODUCTION

          

          CONNELL WESTON

        

      

    

    
      After learning to fly at Ardmore Airport, in Auckland, my first job was as an flight instructor at the North Shore Aero Club.

      Following the demise of the F27 with Air New Zealand, many highly qualified airline pilots were laid off, flooding the GA market leaving no jobs for a career progression. As a consequence, myself and a good friend travelled to Zimbabwe to take up employment with in Harare.

      Harare was where I clocked up just over 1000hrs flying Barons, Cessna 401, Britten Norman Islander and Piper Aztec - all highly sort after multi hours.

      Next stop was Botswana, to the Okavango to fly a variety of Cessna singles and twins including the C208, Caravan.

      Followed by a stint in South Africa flying out of Johannesburg’s Lanseria, where I got to fly a Beechcraft King Air.

      After four years away from New Zealand, it was time to come home, where I worked for a Wellington based company, flying across the Cook Strait to the Marlborough Sounds.

      An Air New Zealand feeder airline based in Gisborne was next.

      To take advantage of Asia’s amazing flying opportunities, I moved to Malaysia to fly Metroliners for a start-up, which unfortunately didn’t last long.

      Where one door closes another opens, it certainly helps to be the Johnny-on-the-spot! My jet flying career had started with the B737-200 freighter, working for a Malaysian company in Jakarta.

      Plenty of potential job opportunities become available for a pilot with jet time.

      August 1999 saw a move Hong Kong where I gained most of my Airbus experience, becoming an examiner on both the A320 and A330, albeit not at the same time.

      And then a brief stint with an LCC (low cost carrier) based in Christchurch, New Zealand. And this is where my story begins…
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        * * *

      

      It was to be just another takeoff… yes we were a little heavy, carrying fuel for a 3hr sector, 1.20hr alternate and all the company reserves.

      The ATIS has passing showers, mid 20kts wind from the left about 30 degrees off the vector.

      15 years flying both the Airbus A320 and the A330, and the machines had never skipped a beat!

      Until today...

      I call V1, rotate is about 10-12kts more, wet runway and all.

      Somewhere between “V1” and “rotate” there was a deafening popping and banging sound coming from the left side of the plane.

      Somehow I managed to squeak out “rotate”.

      I glanced at EWD, engine warning display. ENG 1 EGT OVERLIMIT. Couldn’t help noticing the digital readout of the EGT was RED with the numbers steadily increasing through 900 odd degrees.

      It wasn’t my sector but my trusty first officer was doing a cracking job, but I still had to make sure “mate have you got this?” My first error!

      In the commercial airline world we are so versed on SOPs, standard calls with cue based communication. Instead of positive climb which should’ve been the first words uttered from me, I said “mate have you got this”

      After taming the angry beast on the left, by simple retarding the thrust lever, we recognised the gear was still hanging-out at around 1000 ft agl.

      It wasn’t the stock standard engine failure practiced in the simulator. In the sim the engine would normally catch on fire, sustain obvious damage with N1 seizing and instant loss of thrust. A basic flame out requiring a restart once safe to do so.

      In our situation, when the thrust lever was bought back to idle, all the bad disappeared.

      Although both engines were running, only one was keeping us in the sky. We kept the faulty motor running at idle to utilise the primary source of the Green hydraulic system and electrics.

      After calculating landing distance required for our weight, it was quickly determined that returning to the GC was out of the question. With the assistance of engineering we decided to divert to Brisbane. Longer runway, good engineering and a much better chance of finding a solution to get the passengers across the Tasman Sea.

      In the wash up it was determined that the effect of “startle factor” is significant and compelling. There were a few other safety recommendations handed down, which of course have all been taken on.

      After all my years of flying in countless aircraft of every type, and even now as a contract captain with a Chinese carrier, there hasn’t been a single incident I haven’t learnt from, no matter how small, or like in the story above, how big.

      Never stop learning from the experiences of others, including mine.

      

      Connell Weston

      Pilot

      

      
        
        A pilot for over 30 years, flying everything from a Piper Cub to an Airbus 330, with extensive experience in New Zealand in both GA, instructing and airline operations.

        Connell enjoyed four years flying around Southern Africa during his youth flying high performance turbine powered twins, and many years flying an Airbus out of Hong Kong. He is now a contract pilot for a Chinese airline.

      

      

    

  


  
    
      
        
          
          

          
            PROLOGUE

          

        

      

    

    
      
        
        “Most accidents originate in actions committed by reasonable, rational individuals who were acting to achieve an assigned task in what they perceived to be a responsible and professional manner.”

        Peter Harle

        Director of Accident Prevention

        Transportation Safety Board of Canada

        (And former RCAF pilot)
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        * * *

      

      Unlike the oceans, which only cover 71% of the world, the sky covers the entire globe, regardless of where you are.

      Since prehistoric times, birds have flown through our skies, and as soon as humankind walked the earth, men and women, dreamers and visionaries, imagined flying effortlessly like those birds.

      Before history’s first recorded flight, Leonardo da Vinci probably came the closest to understanding the form of flight. He studied, drew and dissected birds to understand  the mechanics of flight. Leonardo designed complex flying machines, which were discovered years after his death, but to date no evidence has been unearthed to categorically document that he flew in one of his machines.

      Since the Montgolfier brothers launched a balloon on a tether with Jean-François Pilâtre de Rozier in 1783, people have been able to soar with the birds. Those early aviators  learnt lessons from their experiences - lessons which have been documented and passed on to future aviators. Some religiously, some not so much. 

      I remember one of my first hard hitting learnings, from my nineteenth parachute jump. I had worked my way up from static to free fall and was now jumping at 14,500 feet with a dive exit from a Cessna 402. I was doing around a one minute free fall and it was awesome. 

      Disappointingly, before that jump, it was a little windy, so I had a chat with the jump master – who said that the wind was pushing the limits of my chute. My heart sunk, but I was so keen, so it was suggested I pack my chute and then we could make a call closer to the time. Good idea… and off I went.

      I did my usual briefing and packed my chute slowly and methodically, and after fifteen minutes I was ready for approval from one of the jump masters. Signed off!

      When it came time to make a call, it was a simple yes, but I was to jump out second to last. The jump master was concentrating on the free fall guy. I was confident as to what I had to do. With the usual load we entered the 402, sat on our bums and shuffled into each other (no seats). We climbed into the heavens to jump out of a perfectly good aircraft. Then it came - door open, check the wind, check position, 30 second call, power off, and go. Out we went, some as a group, and then me by myself. That was the easy part.

      As I exited the aircraft, adrenaline and excitement pumped through my body. The freezing slip stream hitting my face as I accelerated towards the ground. The first 1000 feet is covered in 12 seconds, increasing until I’m hitting 6 seconds per 1000 feet. Then I start my exercises with a few flips, tracking across the sky, not thinking about where I am…

      I was downwind of the landing zone. The airfield is a big field - an active air force base for large jet aircraft. However I was well north of the airfield, over a residential area.

      I complete a number of flips and turn practice, and stare at the ground and see it getting bigger and bigger. A good 60 seconds of free fall, and I still don’t realise exactly where I am in relation to the wind.

      Finally I checked my altimeter, gave it a few more seconds and pull my rip cord at around 3000 feet, and prepare for the extreme braking.

      Boom. The explosion rips through my legs as the leg straps take my weight, braking like a car. I look up and see what I need to see - a full flying chute. I grab my straps and try turning left and right. All good.

      Only now do I start looking for the landing zone. I seem to be a fair away from the airfield. No problem, I will fly towards the field, but after ten seconds I realise I am not making the headway I should. I am almost over a creek and realise I won’t be making the landing zone today, and start hoping that I will make the field. Hope is not a good strategy.

      I am hanging almost falling vertically down, instead of the usual 20 knots air speed, I was not moving. I play this over and over in my mind. I jumped too early, I never checked that I was downwind of the landing zone, I never had to check this before, the wind was 15-20 knots, my airspeed of my chute was 20 knots.

      I started looking for a drop zone amongst the glasshouses and tall trees used to shelter the neighbouring orchards.

      At around 500 feet I feel I am making some progress, believing that there is less wind closer to the ground, giving me a glimmer of hope, until I saw the power lines and fences topped with barbed wire. I was trying to determine whether my angle and speed would get me over the obstacles or whether I’d be cooked on the cables. I decided trying was a bad idea, remembering my instructor’s advice of  ‘if you think you are going to hit something, turn away’. So I did.

      I’d spotted a small open area between a shelter-belt of trees and decided to head for that. I turned downwind, and my groundspeed went from a few knots to nearly 40 knots. I thought I had better turn early to bleed my speed back to a few knots… too easy. As I was 100-50 feet above the ground, the wind had decreased and now I had my 20 knots and the shelter-belt was looming up in front of me. I’d been told to turn, so I did.

      The ground was rushing up towards me and things were flashing past in a blur. I don’t remember a lot of what happened next, but I remember trying to flare. 

      I hit the ground hard, with the wind knocked out of me and pain shooting through my body. I remember fighting to breathe with a sharp pain in my chest. I could hear shouting but couldn’t see, my vision totally gone despite my eyes being open. I was however, alive.

      That’s what you call a close call.

      As the oxygen returned to my lungs, my neck and ankle started throbbing, together with a sharp pain in my side every time I took a breath. Foolishly I realise I’m still wearing my googles which are caked in mud. I’d landed in thick, sticky mud - in a pig sty. Mud, which cushioned my landing and covered my googles, thereby obscuring my sight.

      After removing the mud-covered googles, I saw the glass house only a few meters away - a very close call. Landing there would have had a very different ending.

      My club mates find me, check me over, grab the chute, and I limp into the rescue car. One of the jump masters thinks I may have broken a rib, so I head off to A&E (the Accident & Emergency Clinic). The doctor diagnoses a bruised liver.

      A week later, despite still being in severe pain, I attended a toga party, which may have involved drinking half a bottle of Ouzo…  I started vomiting, and didn’t stop - back to A&E, where it turns out I have internal bleeding.

      Turns out that on impact, my liver went through my ribcage, lacerating my liver - a bit like putting a sheet of paste through a spaghetti machine. No drinking alcohol for the next six months, and weekly check ups.

      My learnings - when jumping out of a plane, the first thing to do is establish my position and where I am in relation to the airfield and the wind, and to get myself into the upwind position by tracking across the sky.

      An expensive and painful experience, but one I walked away from. Others have not been so lucky.
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        * * *

      

      The word Aviation originates from the Latin word Avis, meaning bird. It is a noun, meaning of; the design, development, production, operation, and use of aircraft, especially heavier-than-air aircraft.

      Aviation developed quickly. In just over a hundred years it progressed from only being able to glide with the wind, to being able to reach the stars with the invention of powered flight. That it developed at all is due in part to the amazing story of two bicycle-shop owning brothers - Orville and Wilbur Wright, who, on the sand dunes of Kill Devils Hill, four miles south of the town Kittyhawk, achieved the impossible over the very well funded Samuel Langley - the recipient of a War Department grant of $50,000, and $20,000 from the Smithsonian, to develop a piloted airplane. But it was the Wright brothers ‘Flying Machine’ which was the first powered airplane to execute controlled and sustained flight.

      There are other first flight claims made by Clément Ader, Gustave Whitehead, Richard Pearse, and Karl Jatho for their variously documented tests in the years prior to and including 1903. Claims that the first true flight occurred after 1903 are made by Traian Vuia and Alberto Santos-Dumont. Controversy surrounds published accounts and Whitehead's own claims that he flew a powered machine successfully several times in 1901 and 1902.
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        * * *

      

      Sadly a huge number of accidents have shaped the global aviation industry, but almost all of them have made the world of air transport safer.

      I have picked out a handful of Air Transport accidents that I have a strong link with, and which I believe the majority of traveling passengers would understand and recognise straight away when they hear of the changes to safety heralded by those incidents.

      This is the key outcome I want to achieve with this book, the changes we make, the lessons we learn from the mishaps of others, or the experiences we take note of to ensure we don’t make the same mistake.

      Please read this book with the intent of making notes and seeing what habits you could look at building, changing or eliminating.

      As a New Zealander, I enjoy the thought that Richard Pearse, in his flying exploits deep in the South Island near Timaru, may have in fact beaten the Wright Brothers. We will never know for sure. An experienced team of engineers and pilots are building a replica of his plane and attempting to fly it in New Zealand. Interesting enough Pearse himself, in the form of a letter he wrote to local newspapers in 1915, said:

      
        
        “The honour of inventing the aeroplane [...] is the product of many minds [but] pre-eminence will undoubtedly be given to the Wright brothers [...] as they were actually the first to make successful flights with a motor-driven aeroplane”.

      

      

      There were verified eyewitnesses who describe that during those attempts he would have reached at least three meters high and had a flight of several hundred meters - and that on two seperate occasions he crashed into a hedge. He did learn from setbacks and kept flying and working away at constructing a tilt-rotor flying-machine for personal use for driving on the road, as well as for flying. If only he could see what the world was experimenting with now.
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        * * *

      

      The first aviation passenger death was on Sept 17 1908, during flight trials to win a contract from the Army Signal Corps, in a plane piloted by Orville Wright. Orville made 15 flights at Fort Myer, setting three world records on September 9th, including a 62-minute flight and the first public passenger flight. One of the wooden propellor blades spilt and hit bracing wire, flicking the rear rudder from vertical to horizontal causing the aircraft to pitch nose down and crash. Orville was injured, the passenger - 26 year old Lieutenant Thomas Selfridge, suffered a fractured skull, dying hours later. The Army was still impressed, and in July 1909 they awarded the contract to the Wright bothers. But one lesson learnt from that crash was Army pilots were required to wear helmets in order to minimise head injuries. Orville Wright began training pilots in March 1910, at the The Wright Flying School, training 119 students to fly Wright airplanes.

      Further aviation advances were made through the drive for innovation from the military sector. WWI was the first military conflict where aviation made massive leaps in design and performance. At the start of WWI aircraft were not considered as a serious tool of war - they were used for upsetting reconnaissance balloons which were being used for artillery spotting. Germany employed Zeppelins for reconnaissance over the North Sea and Baltic and also for strategic bombing raids over Britain and the Eastern Front.

      The impact of aircraft on the course of WWI was more tactical than strategic, most important being direct cooperation with ground forces (especially for ranging and correcting artillery fire).

      Aircraft soon replaced balloons and would venture out on reconnaissance missions, photographing the opposition’s troop positions and movements. They carried foot spikes and other weapons to throw from their aircraft to support their own troops in the ground war below.

      Early WWI stories record pilots and crew of opposing aircraft exchanging a friendly wave or two. This soon changed to throwing grenades, grappling hooks and other items.  On 8 September 1914, the first aircraft brought down by another was an Austrian reconnaissance aircraft rammed by Russian pilot Pyotr Nesterov in the Eastern Front. The aircraft crashed killing all of the occupants. This then progressed to pilots firing handheld firearms at enemy aircraft, however pistols were too inaccurate and the single shot rifles too unlikely to score a hit.

      I helped film ‘World War One Top Gun Revealed’, in Masterton, New Zealand. An hour long programme, produced in 2012 in association with the Bedlam Productions UK (the producers of the movie The King’s Speech), with the amazing aircraft collection of Sir Peter Jackson at The Vintage Aviator Limited. The documentary charted the developments in reconnaissance, photography, firepower and speed. With amazing reproductions of the original aircraft, a B.E.2 and B.E.2c, we were able to demonstrate how hard it would have been to shoot from one aircraft to another, using a crew member with a laser rifle and laser tag sensors. Dealing with the slipstream, castor oil and looking out for the propellor, struts and wires, it was almost impossible.

      When French pilot Louis Quenault opened fire on a German aircraft on October 5th 1914, with a machine gun, warfare would never be the same. A new era of air combat had begun.

      New Zealand aviation was at the forefront of this burgeoning industry, thanks to brothers Leo and Vivian Walsh who built a British Howard Wright biplane to fly the first officially-recorded flight in New Zealand in early 1911 and went onto train 107 pilots for WWI.

      The New Zealand Flying School in Mission Bay, Auckland was the first to be opened in October 1915 by the brothers, constructing several flying boats. The stone Melanesian Mission Building was used as the school's headquarters, and still stands today. They imported the first two Boeing aircraft outside of the United States and initiated airmail services, teaching many men to fly. Their actions helped a significant number pilots who went onto becoming great aviation pioneers themselves.

      The first regular scheduled passenger service in New Zealand belongs to F. Maurice Clarke and Squadron-Leader Malcolm McGregor who started the airline ‘Air Travel’. They launched a tri-weekly passenger service between Christchurch and Dunedin on November 6th 1930 with a De Havilland DH50 borrowed from the government. Sadly, passenger numbers were low and, and after nine months it closed down. Seven weeks later ‘Dominion Airlines Ltd’ began a daily service between Gisborne and Hastings, becoming the link between New Zealand and the areas ravaged by the Hawke’s Bay earthquake. Just after the earthquake, after dropping a bag of telegrams in a field, the Desoutter II monoplane’s engine stalled and the aircraft nosed-dived into the ground, killing the pilot and two passengers forcing ‘Dominion Airlines’ into liquidation. This was the first fatal air service accident in New Zealand.

      In 1935 Boeing was competing against Douglas and Martin for a contract to build 200 bombers. The Boeing Model 299, 'X13372', outperformed both competitors and exceeded the air corps' performance specifications. It could fly further, faster, and carry more payload than either of the other two entries. On October 30th during one of the trials, two experienced Army pilots were at the controls of the Model 299. Major Ployer Peter Hill (his first time flying the 299) sat in the left seat with Lieutenant Donald Putt (the primary Army pilot for the previous evaluation flights) as the copilot. With them was Leslie Tower (the Boeing Chief Test Pilot), C.W. Benton (a Boeing mechanic), and Henry Igo (a representative of Pratt and Whitney, the engine manufacturer). It began to climb but suddenly stalled, crashing during take-off due to locked control surfaces, killing two of the five occupants, Major Hill, the U.S. Army Air Corps' Chief of Flight Testing and Leslie Tower.

      The investigation by Boeing determined the pilots made an error by not unlocking the wind gust-lock. The gust-lock, one of the new features added, is engaged while on the ground to prevent elevator damage from high-wind situations, but must be released prior to take-off. As the pilot had to tend to all four engines while monitoring a huge number of new buttons, levers and gauges, the pilot had forgotten to release the new locking mechanism on the elevator and rudder controls. When the Model 299 took off with the gust-lock engaged the elevators were inoperable. Once airborne, Leslie Tower realised what was happening and tried to reach the lock handle but by that time it was too late.

      Douglas won the competition and received an order for 133 of the DB-1 (based on the DC-2). The
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