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      I dedicate this book to Ben Pryor and Scott McKenzie.

      Thanks for being you.

      

      Blue skies.

    

  


  
    
      
        
        “The fact that... helicopters are eagerly sought in large numbers by air forces, armies and navies all over the world serves to underscore their value.”

        Bill Gunston and Mike Spick

        Modern Fighting Helicopters

        1998

      

      

    

  


  
    
      
        
          
          

          
            FOREWORD

          

          PAUL ‘FOO’ KENNARD

        

      

    

    
      
        
        “The combat frequency was to be kept clear of all but strategically essential messages, and all unenlightening comments were regarded as evidence of funk, of the wrong stuff. A Navy pilot (in legend, at any rate) began shouting, “I’ve got a MiG at zero! A MiG at zero!”—meaning that it had manoeuvred in behind him and was locked in on his tail. An irritated voice cut in and said, “Shut up and die like an aviator.”

        Tom Wolfe – ‘The Right Stuff’

      

      

      Military aviators are, well, just different.

      We try to constantly juggle the challenges and physics of flight itself with complex, hazardous and capacity sapping missions, often flying platforms with crippling workload issues due to lack of investment and invariably away from the comforts of home for extended deployments. We’re also inheritors of a long and proud tradition of being taciturn and confident; the choice of that quote from ‘The Right Stuff’ at the top of this forward is deliberate. As military aviators we’re supposed to be made of ‘The Right Stuff’, as fearless as a Bader, Olds or Steinhoff and as cocky and irreverent as a Pete ‘Maverick’ Mitchell or a Kara ‘Starbuck’ Thrace. Whether we like it or not, there is a public image of our trade which brings with it implied and perceived pressures. It’s a caricature that’s often difficult or even impossible to live up to.

      
        
        “You’re not pretty, but you’re safe…”

        Tony Muncer, QFI, on sending 17-year-old me solo…

      

      

      

      For the first half of my flying career, flying the CH-47 Chinook, I was guided by the senior ‘shags’ on the squadron, invariably to be found in the crew room drinking coffee and reading a paper (or outside smoking). Aviators of comparatively junior rank who seemed implausibly old to still be flying operational sorties, had acquired deep reservoirs of knowledge and were either skilled or lucky simply because they were still ‘here’ and not a name on a memorial wall. When they spoke, we listened. Often, they would make a semi-opaque reference to an accident or incident from which lessons could be extracted – giving us tyros the opportunity to seek out and read the Accident Report. We contented ourselves with a ‘well that won’t happen to me!’ mentality, yet the same accidents seemed to keep happening…

      The second half of my military service saw a fundamental change. Firstly, the ‘old and bold’ aviators disappeared from crew rooms with almost indecent haste. Many simply worn out by seemingly endless deployments to Iraq and Afghanistan. There came a tipping point where their love of the flying and the Service was overtaken by the needs of the self and the family. The value of these ‘oracles’ has been recognised by the RAF, who now advertise for former aircrew to return as non-flying ‘Squadron Uncles’ to advise the new crews, ‘Junta’, and middle/senior management, in the hope of passing down valuable lessons of the air, and, indeed, of the ground, as many have been Flight and Squadron commanders in their previous service.

      Secondly, our approach to open reporting and a ‘Just Culture’ has been transformed. In the late 90s, I learned about flying from boozy tales of ‘near misses’ in the weekly ‘Happy Hour’ in the Officers’ Mess – loquacity being significantly enhanced after a few pints. The decline of the ‘Drinking Culture’ has meant that these, often hushed, conversations are now rarer. Fortunately, the Open Reporting System has taken up much of this slack. Individuals are now inculcated during their flying training into the need to report honest mistakes, without fear of heavy censure unless they committed a deliberate nefarious act for personal gain.

      And this is the rub.

      We’re not all Baders or Mavericks. We’re just humans with human failings. As military aviators, in flight safety, as in combat, we should be watching each other’s ‘sixes’. We should put our hands up when we make an error, and not feel fear in calling out a dangerous trend, tendency or action if we see it. With fewer aircraft we simply cannot afford the attrition that previous generations grudgingly acknowledged as being ‘part of the job’. We can, and must, do better.

      Fly and fight safe.

      

      Paul ‘Foo’ Kennard

      Paul Kennard served 22 years in the Royal Air Force as a helicopter pilot, flying the CH-47 Chinook in Northern Ireland, Bosnia, Kosovo, Iraq and Afghanistan. He was a Qualified Helicopter Tactics Instructor (QHTI), Electronic Warfare Instructor (EWI) and served for 5 years on the Rotary Wing Operational Evaluation and Training Unit as both an Operational Test and Evaluation Pilot and Staff QHTI. He also served as a Capability Requirements Manager for the Chinook and as a Technology Manager for the Air Domain, specialising in Helicopter Degraded Visual Environment (DVE), Aircraft Survivability Equipment (ASE), UAV technology and aircrew protection systems. Upon leaving the RAF in 2015, he established Ascalon Defence Consultancy Ltd, where he provides specialist technical advice and project support into industry and assorted government and NATO agencies. He is a contributor to Forbes.com and contributing editor to the Heli-Ops family of magazines.

    

  


  
    
      
        
          
          

          
            PROLOGUE

          

          FLETCHER MCKENZIE

        

      

    

    
      I’m lucky enough to work with or on helicopters almost everyday of my life, mainly with machines based in the military or being ex military machines or parts — from Allison M 250-C20b engines, Safran fuel injectors to overhauled Breeze Eastern winches. I also have been very lucky to be able to commercialise military technology and licence military design intellectual property, giving us the ability to add value and innovate these designs for various helicopters in service with militaries around the world. We have been able to innovate and market an ultra light armour floor for the NH90 and AW109 helicopters. I get to work with current and ex military helicopter pilots and engineers, one of which I asked him to do the introduction, thanks ‘Foo’. You can read more from him in HeliOps Magazine.

      Being able to work within this arena in my day job is exciting and my days are never boring. Being able to supply much needed parts and to help protect pilots, crew and people and the helicopter itself makes me believe that I am helping this global industry.

      I am not a helicopter pilot, but I operate a banner towing company. Usually we tow banners from a fixed wing aircraft and undertake the occasional sky writing job. However, for one job, we required the need for helicopter banner towing, as the banner we were provided was a massive banner that was usually hung from a crane outside each of the Super 15 rugby stadiums. The banners we usually tow are manufactured from sailcloth, but these were not, and proved to be a lot heavier and harder to “fly”. The job consisted of towing the flag for the regional Rugby Waikato team the Chiefs, we used a Schweizer 300 based in the Waikato and then for the Canterbury Crusaders, we used a Aérospatiale AS 355N Ecureuil 2 based in Christchurch. As part of this process I decided to undertake helicopter flying training in the Schweizer 300 - it was surprising, taking nine minutes to hover, however I still felt out of control, it took me back to when I first jumped in the glider at age 16. The sudden change of situational awareness was incredible, my mind had been normalised into wanting to look at the airspeed indicator and see that I was flying over the stall speed, of course this was mentally somewhat of an issue to have a “0” airspeed but still I was flying. I realised how much harder it is to fly a helicopter and my respect increased markedly for helicopter pilots.

      For this introduction I have concentrated on the helicopters that I have been involved with, which you’ll see is more eclectic than most. And I wanted this book to have an equally diverse mix of lessons from various military operators — and we do, with lessons from nine different organisations.

      The history of vertical flight began as early as about 400 CE; there are references to a Chinese kite that used a rotary wing as a source of its lift. Toys using the principle of the helicopter — a rotary blade turned by the pull of a string were around in the Middle Ages.

      That history reminds me of my visit to the Hiller Aviation Museum in San Carlos (San Francisco). I knew Hiller was part of helicopter history, but I didn’t realise how many inventions by Hiller are similar to those available today, like the their first flying platform contracted in 1953 by the Office of Naval Research (ONR) for a one-man flying platform, featuring two contra-rotating rotors spinning inside a duct. While at the museum I bought a plastic helicopter toy blade from my young daughters — produced for a few cents out of plastic and in bright colours with the Hiller Museum branding logo on each blade. Putting the plastic stick (that is joined to the middle of the blade) between your hands you simply push one hand and pull the other creating the force to turn the blade — the result of course is flight.

      In the 15th century, Leonardo da Vinci drew several aviation concepts including a helicopter that used a spiral airscrew to obtain lift. In 1784 a toy, using rotors constructed of feathers from birds, was presented to the French Academy of Science by artisans Launoy and Bienvenu. Later in 1870 Alphonse Pénaud created a more successful model. The word helicopter is adapted from the French word hélicoptère.

      The name of Sir George Cayley surfaced in my research. Regarded by many as the father of fixed-wing flight, his scientific exposition of principles in 1843 ultimately led to the successful helicopter. From then on, a number of helicopter ideas were spawned by numerous inventors, usually in model or sketch form. Many ideas did not progress any further. There were two main trends in vertical flight. One was the widespread of minor successes with helicopters; the second was the appearance and apparent success of the autogiro (also spelled autogyro).

      In 1921, the US Army Air Service hired George de Bothezat to build a prototype helicopter. In 1922, the quadrotor helicopter, de Bothezat designed, lifted off the ground for less than two minutes. I feel there is a very similar look to the mass produced public UAVs available today.

      In Spain 1923, Juan de la Cierva made the first successful flight of an autogiro — having the advantage of a relatively short takeoff and a near vertical descent.

      Heinrich Focke at Focke-Wulf produced the Cierva C.30 autogyro in 1933 (under license). He designed the world's first practical transverse twin-rotor helicopter, the Focke-Wulf Fw 61, flying in 1936. In 1937 it broke all of the helicopter world records demonstrating a flight envelope that had only previously been achieved by the autogyro. The technology of the rotor head and rotor blade developed for the autogiro contributed to the development of the helicopter, which in time made the autogiro obsolete.

      Use of the helicopter during World War II was varied. Nazi Germany used helicopters in small numbers for observation, transport, and medical evacuation. The Flettner Fl 282 Kolibri synchropter — using the same basic configuration as Anton Flettner's own pioneering Fl 265 in the Mediterranean theatre, the Focke Achgelis Fa 223 Drache twin-rotor helicopter was used throughout Europe. Extensive bombing prevented Germany from manufacturing helicopters in large quantities.

      Igor Sikorsky and W. Lawrence LePage competed to produce the US military's first helicopter. Russian-born engineer Igor Sikorsky settled on a single rotor design, the VS-300, the first practical single lifting-rotor helicopter design. He experimented to counteract the torque produced by the single main rotor, settling on a single, smaller rotor mounted on the tail boom. It is what we know as the helicopter today. The VS-300, termed world’s first practical helicopter, took flight at Stratford, Connecticut on September 14, 1939. The VS-300 led to a long line of Sikorsky helicopters, and it influenced their development in a number of countries, including France, England, Germany, and Japan.

      1944 saw the world's first mass-produced helicopter, the Sikorsky R-4. The Sikorsky R-4 was developed from the VS-300 - the R-4 was the only Allied helicopter to serve in World War II. It was used primarily for search and rescue (by the USAAF 1st Air Commando Group) in Burma, in Alaska, and in other areas with harsh terrain. Total production reached 131 helicopters before the R-4 was replaced by the R-5 and the R-6 Sikorsky helicopters. Sikorsky produced over 400 helicopters before the end of World War II. In my travels I found the XR-4, at the Smithsonian, on display in the World War II Aviation (UHC) at the Steven F. Udvar-Hazy Center. This machine helped usher in new training practices and procedures that became the standard in future rotary winged operations in the USA.

      After World War II the commercial use of helicopters developed rapidly in many roles, including fire fighting, police work, agricultural crop spraying, mosquito control, medical evacuation, and carrying mail and passengers.

      This expanding market brought additional competitors into development and each competitor bought a different approach to the problem of vertical flight. The Bell Aircraft Corporation, with a series of prototypes launched the Bell Model 47, one of the most significant helicopters, it incorporated an articulated, gyro-stabilized, two-blade rotor. Entering US military service life in 1946, it was operated over thirty years in various versions and under different designations. Designated the H-13 Sioux by the US Army, operated during the Korean War, it served a variety of roles, including reconnaissance and scouting, search and rescue, and medevac.

      While filming for FlightPathTV we met Phill Hooker from Tauranga, New Zealand, who operated a fixed wing training school and had a number of helicopters, including a Bell 47 in MASH colours, a Kawasaki 369 (a MD500 made under licence) painted in US livery from the Vietnam war. We used both helicopters for the shooting sequence. We also worked on a filming sequence with the K369 and troops on the ground to do a Vietnam reenactment for the airshow that was coming up in the following weeks. We also filmed the RNZAF’s Souix Blue, a double helicopter act for local airshows. The Souix were still being used for training by the RNZAF until their retirement in 2012.

      Jet-engine helicopter technology arrived in 1951 in the form of the Kaman Aircraft Corporation’s HTK-1. Kaman’s patented aerodynamic servo-controlled rotors in a “synchropter” configuration this means side-by-side rotors with intermeshing paths of each blade. The Kaman Kmax is still in production seventy years later - this has recently been converted to a drone for fire fighting. Jet engines had many advantages for helicopters as it was smaller, it weighed less but with comparable power, had far less vibration, and used less expensive fuel. In 1952 a US Army requirement for a medical evacuation and utility helicopter was released - Bell answered with the first born of Huey family, the UH-1 Iroquois that first flew in 1956.

      The first time I ever stepped up into a helicopter — it was an Royal New Zealand Air Force (RNZAF) Bell UH-1 Iroquois (nicknamed “Huey”) - a utility military helicopter powered by a single turboshaft engine designated as a T-53 engine, originally designated HU-1, hence the Huey nickname, which has remained in common use, despite the official change to UH-1 since 1962, UH standing for utility helicopter. More than 16,000 have been built since 1960). It was big, grey, and had been operating and flying for over 30 years. I on the other hand was small and had only operated for 14 years. And I was in awe of this loud flying machine that made an awesome thumping sound. Ever since that moment, I have been fascinated by helicopters.

      That Huey was the first helicopter I got to see up close, as a 14-year-old with the Air Training Corps, whilst attending a NCO (non commissioned officer) Course on a military base where both the Air Force and Navy helicopters were stationed for training.

      For a young teenager it was beyond exciting watching the Iroquois fall from the sky one after another as they practiced autorotations, coming in fast and flaring just before hitting the ground and then running onto the grass on their skids. I remember one of our classes distinctly, due to the great view from the windows overlooking the grass runway. The whole day we watched the aircraft coming in and flaring, worried that they would crash due to the very high angle and the speed of the aircraft relative to the ground. Sometimes we’d all stand up to watch, occasionally running towards the window thinking one would hit the ground. I don’t recall learning anything that day given how distracted we were by the free airshow outside.

      Since then I’ve been lucky to fly as a passenger in a number of civilian helicopters around the world, I have also been flown with militaries on various exercises. The most terrifying experience was in Cape Town on a ex military Huey that flew in the Vietnam conflict. I had started to understand the limitations helicopters and pilots had, building up knowledge of how air forces operated (usually operating with built in margins for error). While the Cape Town experience was exciting, to be honest, there was little margin for error as we flew towards trees and other local fauna at low level, afterwards I spoke with the pilot who turned out he was a very experienced crop-duster pilot with around 20,000 hours. While writing this introduction my curiosity got the better of me and I decided to do a search for the company, I still see they are operating. Great to see nothing has happened, although I note floatation devices now on the machine…

      The Air Training Corps (ATC) were first part of the Air Force (set up in 1941, to train potential airmen in basic airmanship and to provide an insight into Air Force work), becoming its own organisation under the Chief of Defence Force in 1971. As part of the ATC, I spent many weekends learning to fly gliders on that same Air Force Base — Base Hobsonville. I went on to staff gliding courses for the cadets.

      Occasionally we would see the Royal New Zealand Navy’s Wasp helicopters doing test flights, these helicopters served on the Navy’s Frigates. The Westland Wasp was a small 1960s British built turbine powered, shipboard anti-submarine helicopter. With its very distinctive sound, it looked and sounded like a wasp.

      With my filming and production experience and working on an online fitness project, I met up with an associate from the Air Training Corps, and over a coffee we decided to build an aviation television series, called FlightPathTV. We sold it to Discovery Channel and it was here where I really started working closely with helicopters and the military.

      Our first up close encounter with military helicopters was at the Royal New Zealand Air Force (RNZAF) Dip Flat training camp for the RNZAF's Exercise Blackbird, mountain flying at its best. We arrived at camp late in the afternoon and we had a briefing with various offices and media liaisons - the weather was good for filming and we had the chance to try out our camera gear on a flight picking up a crew member from a valley. It was a shakedown flight for us to ensure we were ready for the next day. We were flying with the same Iroquois squadron (and same helicopters) I saw at age 14 - some 20 years later. Away we flew, it was blue skies in the mountains however as we got closer to the valley the weather closed in. It started snowing, and for us we thought that would just add to the footage. They dropped us off and flew out so we could get some approaching shots from the Valley floor… we spoke with the crewman and then the snow started falling heavily and the Iroquois approached several times in the valley to pick us up (we thought they were just giving us lots of footage), turns out it was becoming harder to get in to pick us up due to the snow fall. They finally got in and as we flew away, we heard how close they had been to leaving us on the mountain with the crewman and the small shelter that was available.

      In 1955 a French SNCA-S.E. 3130 Alouette II made its first flight, it was powered by a Turbomeca Artouste II turbine. The Alouette II has been a very influential helicopter in the world and started a trend toward jet-powered helicopters. It was predominantly for military carrying out various roles, observation, photography, air-sea rescue, liaison and training, and it has also carried anti-tank missiles and torpedoes. 

      The first military contract that I secured was in 2008 when we looked into filming a number of stories for FlightPathTV with 6 Squadron, an RNZAF Squadron, but all helicopters are flown with RNZ Navy pilots. We were flying in the Kaman SH-2F Seasprite (ex-US Navy) that had replaced the Westland Wasps.

      We flew with the squadron on a number of occasions. The first (and then contracted by the NZDF) was flying in the Seasprite to capture the first ever live New Zealand deployment of a AGM-65 Maverick missile fire from the Seasprite. The project required dealing with a team of officials who were very positive and wanted the project and the filming to go well. We hit a number of challenges with wiring up the helicopter with cameras (back then we used mini lipstick cameras (before GoPro). After much perseverance, we were ready, and on the day the missile fired and hit the target, we captured the missile up close (with a few interesting messages on the side of the missile). All-in-all, it went well.

      The first night firing was nearly a year later in March 2009, and we wanted to capture the footage with both night vision IFR and regular camera equipment. With no budget to pay additional camera operators, it was decided that I should accompany Malcolm on the chase Seasprite to film the firing with normal camera equipment. It should be easy… all I needed to do was point and shoot. Not quite, given it was at night and auto focus wouldn’t work as it would try to focus as the missile fired.

      This opportunity required HUET training — Helicopter Underwater Escape Training. An experience which was somewhat harder than I expected. Here are the basics: sit in a simulation of a helicopter with doors, fully clothed, strapped in, as you’re slowly pushed into the cold water. You must refrain from opening the door or exiting, until the aircraft is fully upside down, all while your body is gasping for air. A slow, painful, non-breathing experience. The reasoning behind the training is that as the engine is located above your head and the helicopter blades are maybe still turning after the aircraft lands in the water, the helicopter will turn turtle due to the weight of the engine(s).

      The night fire was successful, and we flew in the chase/back up Seasprite to Whitianga Airfield on the Coromandel coast of New Zealand’s North Island in the evening, where an Air Force fuel tanker was waiting for us to fuel up before heading out up to the deep blue sea out off Great Barrier Island. After locating the frigate HMNZS Te Mana, we circled, filming the ship with NVG’s and then filmed the missile aircraft taking off to simulate an actual launch, filming the first live AGM-65 air-to-surface Maverick missile to destroy a floating target, filming the helicopter as it fired the missile east of Great Barrier Island - our support was an RNZAF Orion flying overhead to monitor the area for shipping and to also film with their surveillance equipment.

      We did a follow up visit with FlightPathTV to RNZAF Dip Flat to film the RNZAF training with the new NHIndustries NH90 that was chosen as the primary replacement helicopter for the Bell Huey and the new Leonardo AW109 at Exercise Blackbird once again. Flying in these newer machines was obviously far more complex and sophisticated, but breathtaking all the same with the snow capped mountains in the background.

      Military helicopters are exciting but complex flying machines, operating under huge demands, adding huge value to their organisations, and play an integral part in sea, land and air operations.

      These helicopters play various roles from attack, observation and anti-submarine warfare, while the most common use is transport of troops (which now includes the Osprey tiltrotor aircraft — incorporated into this book) these helicopters and tiltrotors can be modified or converted to perform other missions such as combat search and rescue (CSAR), medical evacuation (MEDEVAC), airborne command post, most modern helicopters have modular systems which allow the same airframe to be configured for different roles.

      I have attended the HAI (Helicopter Association International) Heli-Expo a number of times and at the last show a good friend of mine (and ex NH90 pilot who wrote the introduction for 81 Lessons From The Sky) introduced me to Claude Vuichard, any experienced mountain rescue pilot based out of Switzerland. I interviewed Claude to hear what he had to say about the Vortex Ring State (VRS) recovery technique. A young man stood listening to the discussion, and later introduced himself as a young pilot in the US military, saying he had just been trained on the recovery technique and said thank you for helping him be a safer pilot. It was great to see the gratitude and safety focus coming from such a new pilot. The US Navy in Chapter 2 covers this recovery technique.

      I want to share powerful stories and lessons from other pilots. Many of the stories in this book (even though I am not a military pilot) made me think about how I would approach the same situation that the pilot was confronted with. Which brings us to the concept of the "Swiss cheese model" - which is about accident causation - I am sure you know it. It is a model used in risk analysis and risk management, including aviation safety, engineering, healthcare, emergency service organisations, and as the principle behind layered security (also in computing). The Swiss Cheese Model of accident causation illustrates that, although many layers of defence lie between hazards and accidents, there are flaws in each layer that, if aligned, can allow the accident to occur.

      Therefore, in theory, lapses and weaknesses in one defence do not allow a risk to materialise, since other defences also exist, to prevent a single point of failure. The model was originally formally propounded by Dante Orlandella and James T. Reason of the University of Manchester, and has since gained widespread acceptance.
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        Adapted from the Swiss cheese model of accident.
        Created: Creative Commons - Davidmack

      

      I hope that when you read these stories, you are able to make notes and look to remove a few holes from the layers (of cheese) in your planning, flying and operations, building up new habits to ensure that we all fly safer. What further lessons will be learned and shared with the future pilots of tomorrow?

      Helicopters and fixed wing aircraft differ in form and function, but the basic principles of safe operation apply to the operators of both types. No matter what sort of aircraft you fly, everyone should be able to learn a number of lessons from this collection of 61 lessons from the sky.

      Being able to work with military helicopters in my day job makes it fun and exciting. Being able to help keep them in the air and possibly protect pilots, crew and people and the helicopter itself makes me think that I can make a difference in this ever changing industry.

      Be safe and blue skies.

      

      Fletcher McKenzie

    

  


  
    
      
        
          
          

          
            HOW TO USE THIS BOOK

          

        

      

    

    
      Each lesson has been replicated in the pilot’s or crew member’s words, without any editing other than minor grammatical corrections. You may notice some errors. We have purposely not amended the original reports.

      A glossary of terms is included at the end of this book for your reference. Please note that this book may contain a mixture of both American English and British English, depending on who is telling the story.

      If you find a term or an acronym in this book which isn’t in the glossary, please email Fletcher:

      
        
        fletch@avgasgroup.com

      

      

      

      Each lesson has space for you to make your own notes if you want to. I recommend doing this to cement the learning.

      Writing a short review of this book on your favourite digital platform, or on your personal blog or Facebook page, will help spread the word about aviation safety. Saving lives is the primary goal of this book.

    

  


  
    
      
        
          
          

          
            AUSTRALIA

          

        

      

    

    
      
        
        Flight Safety Australia:

        Civil Aviation Safety Authority

        CASA

      

      

      CASA's flagship aviation safety magazine. Topical, technical, but reader-friendly, articles cover all the key aviation safety issues – safety management systems, maintenance, runway safety, human factors, airspace, training, aviation medicine and more.

      Flight Safety Australia, and its predecessor the Aviation Safety Digest, have provided the Australian aviation community with credible and comprehensive aviation safety information since the early 1950s.

      From its beginnings as a printed monochrome booklet published only a few times a year, Flight Safety Australia has evolved into an interactive and content-rich publication available across multiple digital platforms.

      Flight Safety Australia is produced by a small, dynamic team of writers, designers and contributors based out of the Safety Promotion branch of Australia’s Civil Aviation Safety Authority.
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        * * *

      

      
        
        RAAF:

        Defence Aviation Safety Authority

        (DASA)

      

      

      The DASA is responsible for enhancing and promoting the safety of military aviation. This is achieved through a Defence Aviation Safety Program (DASP), which supports compliance with statutory safety obligations and assures the effective management of aviation-safety risks.

      

      The Defence Flight Safety Bureau is accountable to the Chief of Air Force in his capacity as the Defence Aviation Authority for the strategic management of flight safety in Defence. The Bureau provides Defence with independent aviation investigation, research and analysis, safety training and safety promotion capabilities. Accordingly, DFSB is the centre of expertise for flight safety within Defence.

      

      DASA Publications include, Aviation Safety Resources, Aviation Safety Spotlight, Focus Magazine and RAAFSAFE Magazine.

    

  


  
    
      
        
          
          

          
            UNITED KINGDOM

          

        

      

    

    
      
        
        Confidential Human Factors Incident

        Report Programme for Aviation

        CHIRP

      

      

      Known by the acronym CHIRP, its aim is to contribute to the enhancement of flight safety in the UK commercial and general aviation industries, by providing a totally independent confidential reporting system for all individuals employed in or associated with the industries.

      The Programme is available to engineers and technical staff involved with the design and manufacturing processes, flight crew members, cabin crew members, air traffic controllers, licensed engineers and maintenance/engineering personnel and individual aircraft owners/operators.

      CHIRP complements the UK’s CAA Mandatory Occurrence Reporting system and other formal reporting systems operated by many UK organisations, by providing a means by which individuals are able to raise safety-related issues of concern without being identified to their peer group, management, or the Regulatory Authority.

      CHIRP is a totally independent programme for the collection of confidential safety data, and when appropriate, acting or advising on information gained through confidential reports. Independent advice is provided on aeromedical and Human Factors aspects of reports, involving such topics as errors, fatigue, poor ergonomics, management pressures, deficiencies in communication or team performance. The sensitivity of these topics requires that the anonymity of the reporter must be, and always has been, fully protected.
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        * * *

      

      
        
        Royal Air Force Safety Centre

        (RAFSC)

      

      

      VISION: A safety organisation which delivers effective Total Safety Management and leads on intelligent application of critical thinking.

      

      MISSION: To provide independent assurance of the RAF Safety Management System underpinning CAS' commitment to Total Safety in order to maximise the delivery of RAF capability. 

      

      Based at HQ Air Command, RAF High Wycombe, Buckinghamshire, HP14 4UE

      

  


  
    
      
        
          
          

          
            CANADA

          

        

      

    

    
      
        
        Royal Canadian Air Force

        Flight Safety

      

      

      

      Aviation accidents and incidents have the potential to cause the loss of lives and of valuable resources. It is therefore important to investigate such Flight Safety occurrences with the objective of quickly identifying effective measures that will either prevent or reduce the risk of similar occurrences.

      Flight Safety reports are prepared solely for the purpose of accident prevention. The occurrence investigation class and report type are determined by the aircraft damage level, the personnel casualty level, and the safety of flight compromise level.

      Within the Department of National Defence, the Director of Flight Safety is appointed as the Airworthiness Investigative Authority, and is charged with investigating all matters concerning aviation safety (independently of the chain of command). The powers of the Airworthiness Investigative Authority are delegated from the Minister of National Defence, pursuant to the Aeronautics Act. The Chief of the Air Force Staff is responsible for flight safety policy in the Canadian Armed Forces.

      

  


  
    
      
        
          
          

          
            UNITED STATES OF AMERICA

          

        

      

    

    
      
        
        Aviation Safety Reporting System

        ASRS

      

      

      ASRS collects voluntarily submitted aviation safety incident/situation reports from pilots, controllers, and others. It then analyses, and responds to the voluntarily submitted aviation safety incident reports in order to lessen the likelihood of aviation accidents.

      ASRS acts on the information these reports contain. It identifies system deficiencies, and issues alerting messages to persons in a position to correct them. It educates through its newsletter CALLBACK, its journal ASRS Directline and through its research studies. Its database is a public repository which serves the FAA and NASA's needs and those of other organisations world-wide which are engaged in research and the promotion of safe flight.

      ASRS data are used to identify deficiencies and discrepancies in the National Aviation System (NAS) so that these can be remedied by appropriate authorities. Support policy formulation and planning for, and improvements to, the NAS and strengthen the foundation of aviation human factors safety research.

      
        
          
            [image: ]
          

        

        * * *

      

      
        
        US Navy & US Marine Corps:

        The Naval Safety Centre

        (NAVSAFECEN)

      

      

       A continuously improving command that develops leading indicators of risks and hazards to empower all Sailors, Marines, civilians and their families to embrace a proactive culture of risk identification and management to achieve zero preventable mishaps.

       The Naval Safety Center was established in 1951 at the Naval Air Station, Norfolk, Virginia. The staff collected, evaluated and published information about aviation safety, and also advised the Chief of Naval Operations and the Commandant of the Marine Corps on all phases of the aviation-safety effort.

      Today, the Naval Safety Center is organized into four directorates: aviation, afloat, shore, and operational risk management/expeditionary warfare. Six departments and five special staff divisions provide support to the core operations of the command. The Naval School of Aviation Safety in Pensacola, Florida, is also a NAVSAFECEN detachment consisting of civilian and military staff, which includes Marine Corps personnel. As an Echelon II command, NAVSAFECEN provides oversight of its single Echelon III command, the Naval Safety and Environmental Training Center in Norfolk, Virginia.

       To preserve warfighting capability and combat lethality by identifying hazards and reducing risk to people and resources.
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        * * *

      

      
        
        US Air Force:

        Air Force Safety Center

        Aviation Safety Division (SEF)

      

      

      The Air Force Safety Center resides on Kirtland Air Force Base, located in the high desert of north-central New Mexico and it occupies a majority of southeast Albuquerque. 

      The Aviation Safety Division (SEF) consists of safety-trained professionals spanning the domain of flight. The division preserves warfighting capability by establishing Air Force aviation safety policy, promoting mishap prevention programs for all aviation assets and through the establishment of proactive safety programs. It oversees the aviation mishap investigative process, the collection and accuracy of flight safety data and the disposition of risk-mitigating actions. It provides proactive and reactive engineering and operational analyses of flight safety issues. In the 1950s when the Air Force became a separate department, the Air Force Chief of Staff designated the Office of the Inspector General to oversee all inspection and safety functions. These functions were consolidated in an inspector general group at Norton AFB, California.

      On Dec. 31, 1971, the Air Force Inspection and Safety Center was activated, replacing the 1002nd Inspector General Group. The center was then divided into the Air Force Inspection Agency and the Air Force Safety Agency in August 1991. Reorganization of the air staff in 1992 created the Air Force Chief of Safety position, reporting directly to the Air Force Chief of Staff. The Chief of Safety became dual-hatted as the commander of the Air Force Safety Agency. In July 1993, the agency moved to Kirtland AFB due to the closure of Norton AFB.

      Following The Blue Ribbon Panel on Aviation Safety in 1995, the Air Force Safety Center was activated on Jan. 1, 1996.
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        * * *

      

      
        
        U.S. Army:

        U.S. Army Combat Readiness/Safety Center

      

      

      With origins dating back to the Korean War, the U.S. Army Combat Readiness Center has become a Department of Defense leader in safety and occupational health training, policy, and accident investigation expertise.

      The late Vietnam years and postwar era were a time of marked change for the organization, with redesignation in 1972 as the U.S. Army Agency for Aviation Safety, necessitating an expansion of scope to include accident prevention education, safety assistance visits, establishment of aviation safety policy, comprehensive collection of aviation accident data, promotion of systems safety doctrine, and support of selected aspects of the Army’s ground safety program.

      Through more than 60 years of existence, the USACRC and its various iterations have all been focused on the singular goal of preventing needless loss, preserving the lives of Soldiers and Army civilians, and maintaining the Army’s status as the world’s most ready and capable military force. Change may be constant, but that commitment remains unwavering.
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        * * *

      

      
        
        U.S. Coast Guard:

        Office of Aviation Forces

      

      

      CG-711's mission is to provide Coast Guard aviation with capability in the form of resources, doctrine, oversight, and training programs to support safe and effective execution of Coast Guard missions.

    

  


  
    
      
        
          
            
CHAPTER 1


          

          
            SITUATIONAL AWARENESS, COMPLACENCY & FATIGUE

          

        

      

    

    
      
        
        “…keep your hands close enough to the controls so that you can prevent the student doing anything which may become dangerous – however unlikely that thing may be in your mind”.

        RAF Squirrel Instructor, name withheld

      

      

    

  


  
    
      
        
          
          

          
            THE NIGHT OF THE MISSING CREW MEMBER

          

          HH-46E SEARCH AND RESCUE, UNITED STATES MARINE CORPS, UNIT WITHHELD

        

      

    

    
      1st Lt. Jennifer Smith, Summer 2011

      

      On the last day of flight operations, a ship was steaming back to port. The aircraft commander (AC) of an HH-46 helicopter, who also served as the maintenance officer as an additional duty, was spending the last few hours of a three-week deployment reflecting upon the hard work of his maintenance crew. The maintainers had worked hard on this particular trip and invited the AC to play a game of poker that evening.

      I’ll go ahead and throw it out there that alcohol wasn’t involved in this story. In fact, it wasn’t even permitted on board. The ship had started back at about sunset the night before, and the time was now 3 p.m. Everything that needed taken care of was, and the poker game was well under way. The thought of having been awake for more than 22 hours never crossed the AC’s mind when a "man overboard" announcement was made over the public address system.

      Shortly after one helicopter launched in the search effort, the decision was made to put another crew in the air. Having only four ACs and four co-pilots on this deployment, there were now only three ACs and three co-pilots from which to choose. The AC playing poker was not the designated pilot on duty that night; however, having more experience than the other AC, and wanting to avoid making the skipper fly, he volunteered to take the mission.

      The AC, having about 800 hours in the HH-46, and a relatively new co-pilot briefed and began the search with a crew chief and rescue swimmer in the back. There were no night-vision goggles at this time, and they were flying search patterns on instruments at night about 500 feet above the water.

      One of the crewmen thought he saw something, so a flare was dropped in the water and a search pattern was set up above the light. It was long towards morning, and a little sliver of moon was just coming up.

      Since the inexperienced co-pilot wasn’t responding to the AC's directions, the AC said, “I have the airplane,” without hesitation.

      Having been looking for the missing person in all directions with eyes inside and outside of the helo, spatial disorientation quickly overcame the crew. The aircraft was swinging violently with a motion similar to that of a pendulum. The AC looked at the flight instruments, pulled in the power and was overcome by vertigo as the helicopter swayed back and forth. After what seemed like forever, the helicopter climbed to nearly 2,000 feet and finally regained control.

      Close to the same time, word came in that the missing crew-member had been found. They returned to the ship just as the sun was rising.

      

      Lessons Learned:

      

      Years later, the helicopter pilot from that mission reflected upon those events and was reminded how fatigue played a critical role in his decision-making abilities that night. It wasn’t a matter of falling asleep at the controls that put him searching for straight-and-level flight, but after being awake for nearly 24 hours, diminished physical and mental function were definitely factors. He had made three or four poor decisions that night, largely due to fatigue.

      The moral of the story is to not act brashly. That AC should’ve never flown the rescue mission and is lucky that his whole crew didn’t end up in the water that night.

      

      NOTES:

    

  


  
    
      
        
          
          

          
            THE RISKY FLASK

          

          H-U1, ROYAL AUSTRALIAN AIR FORCE VIA CASA, UNIT WITHHELD

        

      

    

    
      Lloyd Knight, April 2008

      

      Here’s a story about incorrectly stowed gear. The closest I ever came to crashing a helicopter in Vietnam was not because of enemy action. Nor was it because of equipment failure or even crew error per se.

      It was one of those subtle events that do not have the usual checks and balances one finds when applying the Reason Model to accident prevention. An occasion when a bit of luck, and some coarse handling overcame the problem.

      A four-ship formation was flying into a fire support base in the tall timber. We were number three. Number one had terminated in the middle of the landing area and taxied forward to park near the edge of the pad. Number two was about fifty feet up and just about to terminate. He would then move forward and set down next to number one. I was about fifty metres behind him and was just starting to increase power to complete the approach.

      Unlike an aeroplane, in which the pilot takes all power off as it touches down, a helicopter gradually increases power as it terminates in a hover. The power required is approximately the same as that used for take-off, and is often higher, depending on the type of approach and the termination area. The pilot increases the power by pulling up on the collective pitch lever. That’s the one in his left hand.

      As I raised the lever to about half travel, it jammed. I lowered it slightly then raised it again with the same result. I yelled out, ‘Collective jamming,' and looked for somewhere to put down with a run-on landing. This requires less power. There was nowhere to go and we were coming down on top of number two. I hit the radio button and called something like, ‘Numbers two and four go around, number three has jammed collective’. I think number four behind me got the message and went around. However, number two just continued with his termination. He hadn’t heard my call, or was slow to respond. I pumped the lever one more time as I tried to steer clear of the helicopter beneath me. I pulled up real hard and something gave as the obstruction was overcome, and I had full control again.

      We were descending quite rapidly now so I just about stood the bird on its tail and pulled maximum power to terminate in a high hover. We were too low to go around.

      Number two taxied off, and I descended to a respectable height, moved to our pre-planned parking area at the back of the pad and landed. That was a lucky escape from what would have been a nasty accident.

      I wiped the sweat from my brow and yelled, ‘What the hell was that?’ I looked over at my co-pilot, as he sheepishly held up a rather mangled silver whisky hip flask. I think it may have been a family heirloom that he used as a water bottle. We probably all could have done with a swig of the real stuff.

      During the flight, the weight of the flask had caused his pocket to slip down the outside of his leg. This placed the flask just in front of the armour plate extension on the side of his seat, and directly above his collective lever. When I raised my lever, his followed and jammed the flask against the armour.

      

      Lessons Learned:

      

      Nothing should be placed so that it can become an obstruction to the flight controls, given that in flight, things can move about. I recall often seeing H300 pilots flying with all manner of gear, on the deck in front of the pedestal (and the pedals).

      I suppose the same principle should be applied to handbags and briefcases placed between a car driver’s legs. They can slip forward on braking and obstruct the foot pedals. I know someone who had that happen to them.

      

      NOTES:
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