
 
 
 

A viation is all about change, and change makes rapid advances in short spurts of time. World War I was once such a spurt, and World 
War II was another. Capabilities soared and crew size shrank as progress took the place of navigators, radio operators and flight engi-

neers. The flight engineer is now an endangered species, nearly extinct, as aircraft with modern digital cockpits are flown with a crew of two.  
     As airplanes in the past became even larger requiring more engines and complex systems to operate, the workload on the two pilots became 
excessive during certain critical parts of the flight regime, notably takeoffs and landings. Piston engines on aircraft required a great deal of 
attention throughout the flight with their multitude of gauges and indicators. Inattention or a missed indication could result in engine or propel-
ler failure, and quite possibly cause loss of the airplane if prompt corrective action was not taken. In order to dedicate a person to monitoring 

the engines and other critical flight systems, the position of flight engineer 
was created. The flight engineer did not actually fly the airplane, instead he 
had his own specialized control panel allowing him to monitor and control 
the various aircraft systems. 
     Today there are three different categories of flight engineer, Fixed Wing, 
Rotary Wing (Helicopters), and Space Flight. With the advent of computer 
technology, reliable software, and a desire by airlines to cut costs by reducing 
flight deck crew, it has eliminated the requirement for the traditional flight 
engineers on modern airliners. The same general logic has led to the removal 
of the flight engineer position in many of today's modern military aircraft. 
     Major air carriers have gone through many technological changes in rela-
tion to both new and old aircraft. All communications, navigation and flight 
operation control as well as take-off and landing maneuvers and flight plan-
ning are now computer-aided. On new generation two-man deck aircraft, 
sensors and computers monitor and adjust systems automatically. There is no 
onboard technical expert and third pair of eyes. 
     This increase in automated control has allowed the minimum crew to be 
reduced from five in the C-130H Hercules to just three (two pilots and a load-

master) in the J model, removing the requirement for a flight engineer and navigator. Interestingly, when the RAF Nimrod MR2s are replaced 
by the Nimrod MR4s at the turn of this decade, the flight engineer crew position will be eliminated. 
     On some military aircraft, the flight engineer sits behind the co-pilot in the cockpit, facing sideways to operate a panel of switches, gauges 
and indicators, and on the Tupolev TU-134, the flight engineer sits in the nose of the aircraft. On other western military aircraft, flight engi-
neers sit between, slightly aft of, and slightly higher than the pilots, e.g the (P-3 Aurora, C130 aircraft). The flight engineers chair can travel 
forward, aft and it can swivel laterally 90 degrees, enabling him to face forward and set the engine power, move aft and rotate sideways to 
monitor and set the systems panel.  
     But soon, the flight engineer will no longer have a dedicated station in the cockpit. As older aircraft are re-engineered and rebuilt incorpo-
rating advanced computer systems, the flight engineers services will no longer be required.       
     To date, the flight engineers trade has undergone radical changes but will survive for some time to come on certain specialized aircraft. The 
need for a technical expert on aircraft such as the helicopter will be necessary due to its unpredictable role and specific mission assignments 
for which it is tasked. Flying on and maintaining will be his primary role while he may be expected to carry out unconventional duties such as 
controlling and operating the onboard machine gun. 
       It seems we have come full circle from World War II when many bomber aircraft incorporated the flight engineer position and the engi-
neer also doubled as a gunner, usually operating the dorsal ball turret as was the case on the B-17. .   

Change does not necessarily assure progress, but progress implacably requires change 
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The clock of life is wound but once, and no man has the power to tell just when the hands will 
stop, at late or early hour.  Now is the only time you own. Live, love, toil with a will..  

Place no faith in time.   
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An AN-225 Mriya flight engineer hard at work in the cockpit 
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I’I’ m at a time in life to ask “What have I done, where have I been, 
and how did I get here?” 

     While I was talking with Bruce Dyer, at the 2009, FE reunion, I 
mentioned some of my history to him, and his response was, “Write 
it up, I’ll see about printing it in Propwash”. So now you know 
who’s to blame… 
     I am Pete Ellis, born in1925, in working-class suburban London, 
England. 
     My first few years were pretty uneventful, until about 1938, 
when it became clear that WW2 was imminent.  
     Like most kids of my age, the prospect was more exciting than 
threatening, Would Hitler march on Austria or invade Poland, and 
would we try to stop him? Being an aircraft enthusiast, my main 
concern was whether I would be able to join the RAF and fly Glos-
ter Gladiators or the new Hurricanes before it was all over. 
     Sure enough, war came, but where was all the action and excite-
ment?  On September third, the critical hour ticked by, air-raid si-
rens sounded all over London, and we waited for the German bomb-
ers to arrive. 
     Not wanting to miss anything, I slipped out into the street, listen-
ing for the sound of aircraft engines. 
     The street was quiet, the sky was clear – no planes, no bombs, no 
guns.  
     After fifteen anxious minutes, the “all clear” sirens sounded. So 
began the phony war’ that lasted over a year. 
     Fast forward to the Summer of 1940. My family had moved to 
Weymouth, on the Dorset coast, close to the major naval base of 
Portland, a prime target for the Luftwaffe. 
     I soon became a volunteer message-runner for the local fire ser-
vice. Raids were frequent, so I would often leave school to race to 
the fire station when the sirens sounded during the day, or get out of 
bed and head for duty if “they” came at night. At the age of 15, that 
was exciting stuff, but the town was frequently bombed, so they 
were often dangerous and tragic times. 
     In 1941, my family circumstances made another move necessary, 
and I relocated back to the London area. The early stages of the 
‘blitz’ were under way, with plenty of action and excitement for a 
teenage boy and it was a style of daily life we had come to accept as 
normal. 
     I spent a year or so in the Air Training Corps (cadets), in prepara-
tion for joining the Service, and on a couple of occasions visited 
nearby RAF Kenley, where 421 Squadron RCAF was operationally 
based, flying Spitfire 5Bs. By an odd twist of fate, about 10 years 
later I became member of that same squadron, maintaining Vam-
pires, and later, Sabres. 
     At almost 18 years of age, I was finally old enough to volunteer 
for the RAF, although not to be accepted as the dashing fighter pilot 
I’d visualized, but as a lowly wrench-bender, an airframe mechanic. 
That was fine, it was enough that I would be working with the ma-
chines I’d always dreamed of. 
      The years rolled on, and after trades training, I was posted to a 
unit that recovered and salvaged aircraft damaged during active op-
erations, often when returning from raids on occupied Europe. That 
may not sound very glamorous but it turned out to be a satisfying 
job, retrieving all types, from Spitfires and Mustangs to Lancasters 
and B17s. The US had no program to repair aircraft that crashed off-
base, so Forts and Liberators, often in reasonably good condition, 
were reduced to spares or scrapped. 
     Life in South Eastern Britain at that time had taken on another 

interesting phase. Instead of raids by manned aircraft, the attacks 
came in the form of V1s (doodlebugs) and the V2 rocket bombs, 
often, just as unnerving as the kind of activity we’d been used to in 
the days of the “Blitz”. 
     All wars eventually end, but I wasn’t released from the RAF until 
1947. Civilian life in Britain was still drably restricted, and emigra-
tion was in style. As I had always wanted to see what Canada was 
all about, I answered an ad in an Air Force Association newsletter, 
which opened the door. The RCAF was recruiting British ex-
military (RAF and Fleet Air Arm) aircraft-trained personnel, as part 
of a campaign to rebuild the service after the hasty postwar man-
power reduction. 
     The USA and Canada were beginning to get nervous about a 
possible threat from the USSR.  NATO was being set up and, al-
though the planes were still available, where was the manpower to 
put them in action? 
     Enter George Drew, Canadian High Commissioner in London. 
He proposed enlisting ex-service Brits to help fill the RCAF’s man-
power gap, and be a source of immigrants for Canada’s post-war 
needs. 
     About 100 recruits were signed up under the ‘Drew Scheme’,  
along with a dozen or so other ‘wanabee Canucks’. I set sail in July 
1948 on the Aquitania, a prewar Cunard liner hastily converted from 
wartime troopship operation to carry immigrants to Canada. Marvel-
ing at the quality and quantity of the shipboard meal service, we 
docked seven days later at Halifax, eager to set foot in our new land. 
     Then followed two more days of travel on the CN’s Ocean Lim-
ited train, with the unfamiliar scenery of the Maritimes and Quebec 
streaming by the windows. 
     Our draft separated at Montreal, some for a posting to nearby 
St.Hubert, the rest going on to Toronto and Trenton. Our new life 
lay ahead, it was going to be different! 
     A week later, kitted-out and dressed in fatigues (no uniforms 
yet), with hair trimmed to a length approved by the SWO, and 
briefed with a few guidelines to bring our attitude to good order and 
discipline, and up to RCAF standards, we were put to work in the 
hangar. My first job was repainting circles around the grounding 
points in the hangar floor. I thought, for this I’ve travelled 3000 
miles? 
     Life soon became more interesting. It was a great time to be in 
the Service, as it was the start of the Golden Age of Canadian mili-
tary aviation. The pressure was on to expand and improve equip-
ment, manpower and methods of operation. 
     Many famous names such as, Buck McNair, Stocky Edwards, 
Duke and Bruce Warren, pilots with years of wartime experience, 
who were returning to duty, came through St Hubert’s OTU, to be 
checked-out on the Vampire and to build up flight time. 
     The Summer days raced by. Then, in the Winter of ‘49/50, 410 
Squadron was  committed to Exercise Sweet Briar, a Canada/US 
combined Winter operation, patrolling the Alaska Highway. It might 
be considered by some to be the banana-belt of the Yukon, but for 
me, Whitehorse meant serious snow and bone chilling temperatures, 
calling for the frequent intake of  90-proof, ‘Lamb’s Navy’ anti-
freeze. 
     Moving ahead a year. I had been posted to 421 Squadron, with a 
temporary transfer to England, for liaison exercises with the RAF. 
After that, 421 came back to St Hubert, where the squadron was re 
equipped with the F86, in preparation for relocation to Gros Ten-
quin, in France. 
     After a year in France, under less than ideal conditions, my first 
five year term was up, so I chose to give Canadian civilian life a try. 
     By early 1954 I’d reenlisted, only to be posted, back again, to St 
Hubert! 
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Proof that every now and then, even Jet Jockeys must 
bow to the might of  

Rotary Wing Aviators 

     This time it was to 104 Communication Flight, operating Dako-
tas and Expeditors, giving me the chance to fly as crewman, on trips 
away from base. 
     After some months, 104KU, although part of Air Defence Com-
mand,  received three C119s. They, with one of the Dakotas, went 
on to become #1 Electronic Warfare Unit (EWU).  
     These were no normal cargo carrying Boxcars, but they had been 
extensively modified for radar jamming and fighter intrusion opera-
tions. 
     That is where my life as an FE began, although it meant a long, 
complicated struggle with AFHQ, trying to convince them that ADC 
was flying 119s, and that we EWU types were more than misem-
ployed crewmen. 
     Eventually we were allowed to remuster, and were awarded FE 
wings, although not with the rank that ATC and MC engineers en-
joyed. 
     We remained as corporals and LACs. After a couple of years of 
persistent memo writing and applications, some of us moved on to 
the Hercules and into ATC. 
     My first posting after the Herc OTU was to 408 Squadron, Riv-
ers, Manitoba, operating three aging ‘B’ model aircraft. Our main 
purpose was to provide support for the Joint Air Training Centre, 
airlift for the army jump school, and training with airborne delivery 
systems, such as low altitude parachute extraction system (LAPES). 
     There were occasional trips away, including an exercise relocat-
ing Canadian Army units to the northern border of Norway, in 
preparation for a possible Russian offensive coming from Finland 
against NATO. This involved a week of round the clock shuttles 
between Stavanger and an isolated mountain airstrip at Bardufoss, 
close to the Finnish border. 
     As another boredom-busting variation, we would make supply 
runs to the Air Division bases in Europe, with overnight stops in the 
UK on the way.  
     Just as we were getting used to life on the ‘bald prairie’, our B-
model Hercs were retired from service and most of the crews were 
posted from 408 to 435 Squadron in Namao. 
     On becoming part of a larger ATC unit, and being stationed near 
the bright lights of Edmonton meant a welcome change of lifestyle.  
Aside from an improved social life, there were many more opera-
tional trips to add spice and variety to our service life. One such 
operation was when we were required to supply transport for a tour 
of the Economic Council of Canada to a number of Northern sites. 
A Herc was fitted out with airline type seats and basic catering fa-
cilities, for the comfort and convenience of a dozen or so of the 
country’s senior politicians and top business executives, including a 
swarm of print and radio reporters.  
     There was considerable muttering and complaining about the 
rather stark décor of the Herc interior, and the howling of the ceiling 
recirculation fans, but after a few days, our VIPs got used to it. 
However, when we landed at a seldom used airstrip at Mary River, 
and sank one landing gear two feet into a soft spot in the runway, 
the trip became even more memorable for them.  
     There was no airfield lighting, no fuel facilities, and the only 
ground equipment was one D8 cat, with an operator who helped but 
was not familiar with situations like this. 
     Our passengers were airlifted out by helicopter, leaving the crew 
to find a way to get the bird up on its wheels. This was finally done, 
just in time to make a take off in the last hours of the daylight. With 
considerable damage to the fuselage skin, it was necessary to ferry 
the aircraft home unpressurized. 
     The entries in my flight logbook for the next few years are filled 
with references to military exercises – Panther Leap, Prancing 
Jimmy, Frontier Assault, Apache Jewel and Polar Express, names 

that stir the imagination, and which must have taxed the imagination 
of their creators. 
     The pages also record the names of such exotic destinations as El 
Arish, Dar Es Salaam and Decimomannu. There were plenty of 
chilly stops I’m reminded of, like Tuktoyuktuk, Thule and Alert, but 
I also think back on warmer visits to Guam, Delhi, Accra, Osaka 
and Dakar. 
     There were the great times and the tough times that are filed 
away in my memory bank, to be recovered and retold when it’s once 
again reunion time, and where reminiscences are shared. Through it 
all, there’s the memory of a strong bond of fellowship with the 
many that I have had the privilege and the pleasure of sharing not 
just a trade, but a profession!    

 
 

III ce Pilots NWT is a thirteen–part series that follows a group of 
elite pilots in Yellowknife and the extraordinary adventures of the 

most unorthodox airline in the Canadian North. Renegade Arctic 
airline, Buffalo Airways, defies the cold 
and the competition by using WWII-era 
propeller planes to haul vital fuel, sup-
plies and passengers to remote outposts. 
Rookie pilots with nerves of steel come 
from across the country to Yellowknife 
to receive training from the very best and 
for the chance to earn their wings flying 
vintage planes originally built for war. 
From landing vital cargo onto airstrips at mine sites to carving out 
runways on frozen lakes and rocky tundra, the Ice Pilots do it all, 
despite frequent blizzards and breakdowns. 
     Ice Pilots NWT soared to 459,000 History Television viewers 
according to BBM Canada estimates. That's gotta be History's 
strongest domestic series launch ever. Buffalo Airways, we salute 
you! 
     The northern reality series debut ranked 25th for the night in 
Canada, beating out big name American imports like Modern Fam-
ily (434,000) and Cougar Town (421,000) on City TV, a Colorado/
Edmonton game on TSN (433,000), So You Think You Can Dance 
results on A channel (316,000) and The Jay Leno Show on City 
(306,000).    
Ice Pilots NWT airs Wednesdays at 10 pm ET/PT on History Television. 
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F rom time immemorial , there have been ongoing changes in every aspect of life as we know it!. Changes can be for the worse or some for 
the better, and in many cases, such as in the scientific community, it is normally for the better. Better, especially in making life more effi-

cient, safer, more economical and even more so in making of our life tasks easier to perform. But there are critics who can’t accept change. 
Especially if the changes pose a threat to their status quo. Never has this been more evident with the transition to the two man cockpit. So let 
us look at the circumstances which have led us to this change in modern aircraft crewing. 
      Early History—1920 Through the Introduction of Jet Transports 
     The crew size on early transport airplanes was largely determined by the mission of the airplane and functionality of the equipment installed 
on the airplane. While two pilots might have been sufficient for single or twin engine small airplanes flying short missions over land; longer 
missions typically involved more engines, celestial navigation and erratic radio communications. For these airplanes a crew of five was the 
norm: two pilots, a flight engineer, a navigator, and a radio operator. 

     The equipment on these airplanes was often designed for the particular mission of the airplane 
and generally reflected the specific needs and preferences of the initial customer for the airplane. 
Many different crew station layouts and arrangements were devised. Airline and pilot experience 
with one airplane type played a significant role in creating the requirements and expectation for the 
next airplane type. Stability in the types of operation each airline specialized in and airline employ-
ment stability tended to make these requirements airline specific. However the aviation design and 
manufacturing business was anything but stable; advancements in aerodynamics and engines oc-
curred at a rapid pace. 
     Systems and instrumentation in this period were implemented using analog electro-mechanical or 
purely mechanical designs. Every meter, gauge, indicator and readout needed its own space. Most 
electrical controls in this era were built around switches and relays. In general, functions remained 
fairly simple, since every additional relay or switch reduced system reliability. The rapid advances 
in commercial radio led to significant improvements in radio communications for aviation, both on 

the ground and in the air. So much so that radio operators became unnecessary, at least for flights over populated areas. After World War II, 
the new understanding of automatic controls that had developed during the war was applied to commercial airplanes. Miniature vacuum tube 
technology made it possible to automate a variety of routine functions; though reliability concerns constrained such applications to those hav-
ing the greatest value. Right after the introduction of the first generation commercial jet transports in the mid 1950’s, solid state electronics 
started the trend toward miniaturization and improved reliability. But the real gains in capability, performance, and reliability would have to 
wait until the development of complex integrated circuits, in particular the microprocessor, in the mid 1970’s. 
     Prior to the war, radio navigation was restricted to radio ranges and later automatic direction finding equipment (ADF.) These systems sim-
plified navigation over land areas but had significant limitations. The deployment of the VHF Omni-directional Radio Range (VOR) system in 
the 1950s eliminated the need for navigators on flights over land. During and after the war, the Long Range Aid to Navigation (LORAN) sys-
tem improved overwater navigation but the operating procedures for LORAN were demanding and time consuming. The requirement for a 
navigator on intercontinental flights would continue until the advent of the airborne Inertial Navigation System (INS) in the late 1960s. 
     Commercial piston engines in the post war period were significantly more powerful than their pre-war predecessors. To achieve the higher 
power, they incorporated turbo-superchargers and more demanding cooling systems with even more need for in-flight adjustment. New instru-
mentation, including ignition analyzers, was added to facilitate troubleshooting. It appeared that the flight engineer would be kept very busy. 
But the jet engine changed all that. These engines did not require any adjustment in-flight and troubleshooting opportunities were limited to 
subsystems and not the engine itself. 
     For most of this period, human interface design was based largely on trial and error and capturing ideas that had worked well on past air-
planes. Corporate memory about what worked well was vested in many different design groups, program test pilots, and the often strong views 
of the launch airline chief pilots. A troublesome side effect of this quasi-independent design approach was inconsistency in the way various 
systems and functions were operated. While training departments and line pilots were aware of this problem, there were few tools available to 
correct it during the design process. 
     In the 1950s, university researchers Paul Fitts, Stan Roscoe, and others began developing a more scientific understanding of pilot workload 
and performance. Such knowledge provided a solid basis for evaluating alternative control and display designs and layouts. This in turn 
spurred a new efficiency in the practice of flight deck design. 
     When Boeing initiated the original 737 airplane design, the FAA had just published Federal Aviation Regulations (FAR) Part 25 for certifi-
cation of new transport aircraft which required a rational analysis and demonstration of crew workload. This requirement formalized much 
greater attention to airplane systems, flight guidance, and control system design and changed the fundamental nature of flight deck design. 
Early in the preliminary design effort, Boeing had taken a careful look at the in service performance and accident history of previous airplane 
designs. The conclusions were interesting: 
• In flight troubleshooting sometimes led to more serious problems, occasionally jeopardizing the safety of the flight. 
• The flight engineer’s intense focus on systems problems often distracted one or both of the pilots, sometimes resulting in no one “flying the  
airplane.” 
• Jet engine reliability was much higher than piston engines and they required little or no in flight troubleshooting or adjustment. 
• Certain high workload periods during departure and arrival left little time for outside watch nor much time for handling abnormal events. 
In support of industry work to establish rational external vision requirements for transport airplanes, Boeing developed a computer model that 
determined the relative collision threat value of the visual space around the aircraft. Because airplanes are in motion and at a positive angle of 
attack, the computer model showed that the collision threat is concentrated generally forward and below the longitudinal axis of the airplane. 

Clipper Engineering Panel on the Boeing 314  



5  CMFEA  Propwash 

In response to these findings the design team took a different approach to the 737 flight deck: 
• A concerted effort would be made to simplify systems designs to increase reliability and to eliminate or greatly reduce the need for in flight 
trouble shooting. 
• A Flight Deck design group would participate in all flight deck design decisions and would have considerable authority in the design of con-
trols, indicators, and operating concepts across all airplane systems. 
• Workload assessment would be used as an integral element of design to adjust functionality and location of equipment and controls. 
• Operating procedures would be simplified and shortened to reduce distractions and provide ample time for outside watch. 
• The autopilot would be improved to better support operations in the terminal area not just in cruise. 
• The pilot’s stations would be designed to maximize external vision in the primary collision threat zone. 
     Strong labor union initiatives toward a minimum crew of three in future designs would have hampered the 737 economic performance com-
pared to its rivals. The fact that some prominent US airlines agreed to operate the 737 with a third crew member created a lively marketing 
environment against the rival (2-person crew) DC-9 and BAC-111. 
     As design work toward these objectives progressed, the Boeing team became convinced that a two person design for the 737 would be sig-
nificantly better than a traditional three person crew design. So much better, in fact, the Company decided to commit to a 2-crew design not-
withstanding the more rigorous certification requirements and the outspoken resistance of the pilot and flight engineer labor unions. 
     Certification of the airplane crew workload involved analysis and careful management of hand, eye, and cognitive workload during all 
flight conditions. A certification flight demonstration program was conducted in a high density U.S. East coast traffic environment in late No-
vember, 1967 during which airplane systems failures and crew incapacitation were simulated. The Boeing and FAA pilots had no difficulty 
handling the airplane. A film was made documenting a single pilot (the right seat was empty) coping with engine fire on takeoff, failure of the 
autopilot, runaway stabilizer trim, and a hydraulic failure necessitating manual extension of the gear and alternate extension of the flaps. This 
program resulted in FAA approval of two pilots as the minimum crew size for the 737. Foreign regulators also universally accepted the FAA 
finding. 
     The biggest U.S. 737 operator, United Air Lines, negotiated contracts that retained 3 crew members but included a provision for in-flight 
study. The union position that a “third pair of eyes” improved the opportunity to detect collision threat had enough public appeal that a large 
amount of data had been gathered in the early years of 737 operation by United Air Lines pilots flying the airplane with both two and 
three\person crews. The data seemed to suggest that indeed the third person did see more aircraft.  
     A more in depth analysis provided a very different perspective. Indeed the crews on airplanes flown with three pilots did see more aircraft. 
Interestingly, the 2-person crews saw significantly more aircraft than the two pilots on the 3-person airplanes. But because the 3rd pilot sits 
much further aft and lower than the pilots sitting at the two forward pilot’s stations, the target aircraft that the 3rd person can see are in a posi-
tion where collision is highly unlikely. In this situation, if the two forward pilots relax their outside watch, the opportunity for an undetected 
collision event actually increases. 
     The results of these studies and on-going comparisons with world-wide accident/incident data convinced Boeing that the third pair of eyes 
was not a positive factor in avoiding mid-air collisions. 
     One U.S. carrier reached an accommodation with the pilots’ union by adding an electronic aid that helped detect other nearby aircraft. 
A pilot strike at Wein/Consolidated Airline in Alaska in 1977 was settled in favor of two pilots but only after extensive hearings by a three 
judge panel. This trend continued as other US airlines negotiated two pilot contracts and the industry gradually evolved toward a two pilot 
complement for the 737. 
     At the time of the 767 development, a number of the major airlines had substantially capitulated to union demands that "all future transport 
airplanes would be designed for three crew members". Interestingly the techniques of airplane system design for simplicity of operation had 
significantly improved, microprocessor-based system controllers had increased functional capability and made redundancy more ‘friendly,’ 
microprocessors also made possible the automation of functions previously considered too complex to apply to commercial aircraft, cathode 
ray tube displays now offered new opportunities to improve situational awareness of the flight crew. These changes promised to significantly 
improve the operational efficiency and reliability of the airplane. They also further reduced the small amount of useful workload that could be 
assigned to a third crew member. In the tight knit flight deck environment, occupying a crew station with a member that has little useful work 
to perform would be an invitation to distraction and, contrary to the intent of the labor unions, could actually cause a decrease in the safety of 
operations. 
     Dr. Frank Ruggiero from the Boeing Flight Deck Technology group correlated the extensive psychological literature on dyads and triads to 
the operation of a flight crew. This rich field of study provided strong evidence of much more team complexity in 3-person groups as com-
pared with 2-person groups. Issues related to coalition formation, distraction, and the need for more extensive verbal coordination in 3-person 
crews were shown to have the roots in normal human behavior that starts with childhood and continues, with far greater sophistication, 
through adulthood. From the viewpoint of the psychologists the best crew size was the absolute minimum number of people it took to com-
plete the work. 
     The launch customers for the 757 airplane (Eastern Airlines and British Airways), following the 767 by only a few months, specified a two 
crew member design. In response, the Airline Pilots Association bypassed the collective bargaining environment and petitioned directly to 
President Reagan to require three crew members in all future transport designs. Secretary of Transportation, Drew Lewis, appointed a special 
task force headed by former FAA Administrator John McLucas to investigate and make a final determination on the relative safety of two and 
three crew member flight decks. In addition to Dr. McLucas, the task force included Fred Drinkwater from NASA and USAF General Howard 
Leaf. Dr. John Lauber headed a support team of NASA experts who assisted the Task Force. 
     The task force did a thorough job of getting information from and asking questions of labor unions, airlines both foreign and domestic, and 
manufacturers. The final testimony was presented at a public hearing in Washington D.C. but was preceded by visits to multiple sites in the 
US. 
     Given the large number of airplanes in operation with three (707, 727,747, etc) crewmembers and with two (DC-9, BAC-111, 737, etc) 
crewmembers, there was ample safety data to explore. And now there was an independent technical team who looked over the “third pair of 
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 Are they getting old?? 
P-3 Port MLG Crack  

Yikes!!! Good thing Flight Engineers do  
thorough preflight's!!! 

     This morning VP-30 identified and reported a 
MLG crack at Jacksonville. Port MLG strut on 
158214 discovered cracked in axle area during  

pre-flight for torpex. 

eyes” studies and reached the same conclusion as Boeing and the three-judge Wein panel had. The Task Force made its determination that 
"three crew members are not safer than two" while the 767 and 757 were still undergoing certification testing; the former about five months 
ahead of the latter. This finding ended all controversy about crew complement for future jet transports. 
     At the request of its customers, Boeing converted the last 767 test airplane to a configuration similar to the 757 and completed the crew 
complement certification with the same rigor that had occurred in the 737. The 767 airplanes in the factory were completed with their three-
crew design flight deck, and modified before delivery to the two-crew configuration. No 767 was delivered in the original three crew configu-
ration, and only one customer (Ansett Australia) operated their 767 with a hybrid three person crew configuration derived by moving panels 
from the overhead to the side panel of the airplane.  
     Interestingly, Boeing was able to deliver all early 767s substantially on schedule, a major engineering, manufacturing, and modification 
accomplishment. The first 30 or so airplanes for which 3-crew flight deck components were in the supply pipeline were factory completed in a 
3 crew configuration so that the airplane functional testing could be completed. They were then rolled into a special mod center where the 
flight decks were gutted and rebuilt in the 2-crew configuration. This project received great recognition and became a Harvard business school 
case study that was used for many years to illustrate how creativity, industrial engineering, and highly motivated corporations could respond to 
a rapid change in market direction. 
     The cost for this conversion was not trivial. However, Boeing felt it was in the best interest of the industry not to penalize its customers for 
the conversion. A story is told that Tex Boullioun, then president of Boeing Commercial, walked into his conference room at the beginning of 
this process and found a group in deep discussion on this subject. He asked what was going on, and was told it was a Price Board meeting to 
determine the price of the conversion to the 767 2-crew flight decks. The story goes that he said as he left the conference room, "If the answer 
is not zero, send someone down to see me in my office." 
     Aviation is often discussed between pilots and their instructors with instructions to prioritize their actions as follows: "Aviate, Navigate, and 
Communicate". These are the primary tasks of the pilot and copilot. When best executed it is a seamless choreography of crew procedures in-
teracting with the outside world so as to optimize the safety and efficiency of flight. Since the introduction of the 767 and 757 each of these 
functions has advanced greatly on the airplane side, and industry is now poised to introduce next generation air traffic control technologies on 
the ground side. Note that above admonition does not say manage the airplane systems, in modern airplanes systems mostly manage them-
selves; designed with the mantra of "simple, redundant, and automatic" as necessary for the individual functions. Malfunctions are brought to 
the attention of the crew in a hierarchy of needed attention, automatic checklists are presented to resolve the problems, and information on 
needed replacement components is sent ahead for maintenance to consider in planning the return to service.  
     What has gone before is really only prologue; the art and fascination of flight deck design is alive and well, continuously improved in all 
classes of airplanes, and form a rich tapestry of career opportunities for future practitioners 
 The Automated Cockpit 
     New digital cockpit control panels in the Boeing 757 and 767 and the Airbus Industries A310 help pilots fly the planes safely and fuel-
efficiently. The systems optimize flight plans and automatically supervise their execution and have lower maintenance costs than analog pan-
els. The flight management system consists of flight control, engine indication, sensors and display subsystems all under the control of the 
flight management computer and the crew. Reliability is based on double and triple redundancy. The Airline Pilots' Association in the United 
States and the Europilots Association are concerned about the safety of the technology but have accepted the reduction from three- to two-man 
crews. Future technologies may include cockpit display of traffic information (CDTI) systems which would show the pilot the location and 
headings of nearby planes. Other displays in the future may be heads-up three-dimensional projections on the windscreen, microwave landing 
systems; these will be flat-panel technologies. 
     Combat delivery transports originally designed in the 1950s, such as the C-130 Hercules (H model and older), were designed to require a 
four-position cockpit. This consisted of a captain (pilot), first officer (copilot), a navigator and a flight engineer. Newly designed commercial 
airliners and military transport aircraft are inherently designed for operation by a two-person flight deck crew. This reduction to a captain and 
first officer is made possible through recent advances in digital avionics integration. These advances provide increased automation, simpler 
crew interfaces, and improved situational awareness through data and sensor fusion. Military operators with restricted budgets are looking to 
extend the life of aircraft that are already in inventory. Interest has been shown in the possible redesign of legacy four-person cockpits to re-
duce the crew to a captain and first officer.  
     Older aircraft still flying today such as early model Boeing 747s, the Boeing 727, the Lockheed L-1011, the McDonnell Douglas DC-10 and 
the Tupolev TU-154s still require flight engineers. 
     The advent of computer technology, reliable software, and a desire by airlines to cut costs by reducing flight deck crew, has eliminated the 
requirement for flight engineers on modern airliners. The same general logic has led to the removal of the flight engineer position in many 
modern military aircraft. Flight engineers are a rare sight today, however.     
  

Do you realize if it weren't for Edison we'd be watching TV by candlelight? 
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1.  Those in attendance – Mac, Ray, Don, Gerry, Geoff,  Shorty and 
Larry.  Regrets – Knock and John McClough. 
2. Our new President Mac called the meeting to order at 1530 Hrs. 
3. Minutes had been read and approval was moved by Ray, sec 
Geoff, carried. 
4. Ray gave the financial report,  and moved by Mac and sec by 
Gerry that it be adopted – carried. 
5. Pictures of committee members had been asked for so that they 
may be displayed on the web site.  This includes representatives 
from the different centres and areas across the country.  We are still 
waiting. 
6. Our FE space in the museum has been negotiated and the Herc 
cockpit which will be our centre piece, is in need of a cleanup.  Ten-
tative bits and pieces needed for the job were discussed and organ-
ized for a date to be determined.  A sum of ($200.00) “working 
money” has been set aside for incidentals, cleaning materials and 
scrapers, etc.  If the workers require anything of this nature, buy it 
(keep receipts) and be reimbursed by Larry.  (To date, a couple of 
sessions have taken place – the project is on the rails). 
7. The long awaited Anniversary Disc  is being put together and 
will contain multi pictures, and be will available shortly. 
8. A discussion took place regarding Web Site  helpers , and ulti-
mately the possibility of reliving Mac of the web site upkeep.  We 
do have knowledgeable candidates out there and are screening  and 
evaluating them for various areas. 
9.  With the requirement for a treasurer as well, Mac agreed to write 
an appropriate request for inclusion in the Web Site as well as the 
upcoming Propwash.  We are also in the hunt for a person to man 
the files and disperse the Propwash. 
10. When the length of term in office for executive was discussed, a 

period of 2 years appeared popular, but could be extended  if the 
candidate was willing. 
11. A date for the next meeting is on an “as required” basis. 
12. Adjournment – Shorty. 
Note from the editor; 
      On behalf of all the Association flight engineers -- a heartfelt 
thank you to our Past President Geoff Brogden for a job well 
done!  

And a BIG welcome aboard to Mac MacGregor,  
the new President of the CMFEA! 

 

 

 

C anada’s first CC-130J Hercules aircraft, tail number 130601, 
made its maiden flight on March 03, 2010. 

The flight took 
place at the Lock-
heed Martin Cor-
poration’s manu-
facturing facility 
in Marietta, Geor-
gia. 
The new tactical 
airlift fleet will 
begin its introduc-

tion into the Canadian Forces in June 2010 with delivery of the first 
aircraft six months ahead of the original schedule. The contract for 
17, CC-130J Hercules aircraft was awarded to Lockheed Martin in 
December 2007 and was recently amended to include provisions for 
fleet maintenance. 
     The CC-130J Hercules will be based at 8 Wing Trenton, Ont. 
and will enhance the Canadian Forces’ capability to deploy person-
nel and equipment, both at home and abroad. 
     Delivery of the new Hercules marks the beginning of another 
core fleet replacement in line with the Government of Canada’s 
commitment to getting the Canadian Forces the equipment they 
need to carry out their missions. 

Loadmasters Tasked with FE Duties 
     The initial C130J Loadmaster course is three months long, and 
the candidates learn how to operate the new enhanced cargo com-
partment system as well as basic aircraft systems such as fuel 
management.   
     It’s a new set of responsibilities; during normal ops or during an 
emergency, the pilot might ask the loadie to keep the fuel tanks 
balanced and within limits. He has to be able to help pilots in a way 
never imagined.  For example, during an emergency, the pilot 
might ask the loadmaster to run the check list.      
There goes a bit more of the farm’ guys - how about that?  

RUSSIA - Moscow: 
     By the end of January 2010, Russia will have 

test flown  a new “fifth-generation” stealth fighter that 
aims to challenge the United States for technical superior-
ity. This would be the first all-new military aircraft Rus-
sia has built since the Soviet Union collapsed two decades 
ago and is crucial to showing that Moscow still has ad-
vanced technologies of its own! 

A small boy swallowed some coins and was taken 
to a hospital. When his grandmother telephoned to 
ask how he was, a nurse said, 'No change yet.' 
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NNN ormally, in Canada, the CH-146 Griffons operates with a three-
person crew: the aircraft captain, the first officer and the flight 

engineer, It is the job of the flight engineer to control and operate 
the machine-gun on the Griffon back in Canada. Now, they are us-
ing an actual Army gunner on the machine-gun, giving more flexi-
bility and the maximum protection that is required for the aircraft, 
crew and passengers.  
    The flight engineer’s job is a multifaceted one that backstops the 
pilots in a number of areas. It starts with the pre-flight inspection, 
visually checking key components of the aircraft to ensure that eve-
rything looks flight-worthy, as well as consulting all maintenance 
logbooks to ensure that all necessary activities have been accom-
plished. 
     The flight engineer walkaround can take about an hour. Then 
typically, he goes to the ops briefing and reports that the aircraft is 
mission-ready. The pilots do their own inspections just prior to 
strapping-in and engine start, with the F/E there to back them up, 
ensuring all outside access panels are secured, external locks and 
covers are removed, and so forth. While in flight, the flight engineer 
monitors fuel consumption, among other things, and, if passengers 
are on board, ensures they’re strapped-in properly, know their emer-
gency-egress drills, and so forth. 
    As the Griffon approaches touchdown at the end of a flight, the  
F/E will typically be hunched in an open side door, secured by a 
“monkey harness” and nylon safety line to a cleat in the floor, and 
will look down to confirm the distance remaining to touchdown, 
giving ongoing updates over the intercom to the pilots. If the landing 
is out in rough terrain, it’s also vital that he help spot any sharp 
branches, large rocks or other impediments that the aircraft might be 
settling onto. 
     Flight engineers also work closely with the ground technicians. 
For example, the inspections of the tail-rotor and main-rotor blades 
for corrosion or other problems are typically handled by the ground 
crew when at base, but by the flight engineer when the aircraft is 
temporarily deployed in the field. 
     The CH-146s are armed with two door machine-guns. One gun is  
manned by a combat-arms soldier from the Army, but the other is 
the responsibility of the aircraft’s flight engineer. The flight engi-
neers in Canada have trained for that role, and they have been to 
several ‘gun camps’ where the flight engineers practise air-to-
ground gunnery with a 7.62-millimetre C6 machine-gun mounted on 
a pintle that’s braced to both the outside fuselage and the helicop-
ter’s skid. 
     The Griffon helicopter is used by the Army to spot hostile forces 
and quickly insert troops into tense situations. The aircraft also pro-
vides medical support and search and rescue capabilities to the Land 
Force. It is equipped with the latest navigation, GPS, thermal and 
"night vision" systems. 
     The Canadian Forces Utility Tactical Transport Helicopter 
(UTTH) CH146, commonly called the Griffon, is another important 
element of the army's leading-edge battlefield systems. The Utility 
Tactical Transport Helicopter is a multi-use platform equipped to 

Health nuts are going to feel stupid 
someday, lying in hospitals dying of 

nothing.  

provide the Army with support for aerial firepower, reconnaissance 
and mobility tasks. The Griffon fleet is designed to carry a variety 
of specialized mission kits, which ensures a maximum lift capabil-
ity with the option to quickly reconfigure the aircraft for specific 
missions when required. 
     The Griffon can operate day or night and in adverse weather 
conditions. Although not able to operate in icing conditions, the 
Griffon is certified to fly under instrument flight conditions. The 
pilot and co-pilot have computer control and display units for the 
management of avionics including multi-band radios, a Global Po-
sitioning System (GPS) and Doppler navigation equipment, as well 
as a Defensive Electronic Warfare Suite. The aircraft also has a 
cockpit voice recorder and flight data recorder as well as a Health 
and Usage Monitoring System (HUMS). A full mission capable 
Griffon flight simulator is used for aircrew training in Gagetown, 
New Brunswick. 
     There are two configurations, the Utility Tactical Transport 
Helicopter (UTTH) and the Combat Support Squadron (CSS) ver-
sion. The UTTH configuration deploys with 11 personnel (pilot, co-
pilot, flight engineer and up to 8 troops depending upon equipment 
carried). The CSS configuration carries a pilot, co-pilot, flight engi-
neer and a search and rescue technician.     

 The CH-148 Cyclone is a 
twin-engine, multi-role ship-
board  helicopter manufac-
tured by Sikorsky Aircraft for 
the Canadian Forces. 
A $1.8 billion contract was 
awarded to Sikorsky to pro-
duce 28 helicopters, 

CH148 Arrival In Shearwater 

 
 

J im Riddoch, a retired Engineer from Air Canada, along with a 
group of volunteers, have been involved for the past several 

years on a pilot project at the Canada Aviation Museum; the task of 
restoring the only remaining North Star aircraft for display at the 
Museum. Not a TCA machine but one from the RCAF.  
     The Project, in its 6th year, has had volunteers contribute over 
20,000 hours to date. Much of the interior cockpit instrumentation 
and equipment have been removed and meticulously restored to its 
original standard. These parts and pieces are stored ready to be re-
installed on completion of the cockpit shell interior. They are cur-
rently ready to re-install #1 engine after a complete and comprehen-
sive restoration. The cockpit restoration is coming along, the center 
control pedestal was just removed to commence restoration along 
with the rudder pedals. 
     The Association raises funds through fees and donations to sup-
port the volunteer effort by the purchase of tools and equipment 
needed for restoration work. The volunteers appreciate the support 
they get for this important project. and are  most grateful to those 
who have already made donations. Should you wish to become a 
member, the Annual fee in the Association is $25 and donations in 
any amount are welcome.     

Visit the website  Project North Star to read more,  
for contacts and further information. 
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Thursday 16th - Early Registration - 1200 hours at the VPI Centre, #1 Ward road. Food Tray snacks available. 
              FREE WILL 
Friday 17th - Regular Registration - Noon to 1600 hours at the VPI Centre, #1 Ward road. 
               - Regular MEET & GREET -1800 hours at the Kingston Lions Hall, Kingston. $15.00 per person. 

FOOD -- Seafood, Chowder or Chili - Cheese & Vegetable Trays, Rolls, Tea or Coffee. 
 

Saturday 18th - Gathering at the VPI Center - 0900 to 1700 hours  
       for Golf, Wine Tour, Flight Deck Simulator, etc. 

BANQUET - 1800 hours at the Kingston Lions Hall, Kingston. 
 

                 Menu:           ROAST BEEF or LOBSTER 
BAKED POTATOES & VEGETABLES 

ROLLS 
Desert: APPLE, STRAWBERRY OR RHUBARB CRISP 

APPLE JUICE - WINE 
       TEA - COFFEE                                              $25.00 per person 

SUNDAY 19th - Brunch & Farewell /FE’s meeting - 1000 hours at the Kingston Lions Hall, Kingston. 
         Breakfast Menu:          SCAMBLED EGGS 

HAM & SAUSAGES 
HASH BROWNS 

PANCAKES 
                TOAST TEA, COFFEE, JUICE                       $10.00 per person 

 
The cut off date has been set for the 10th of September  ---  Please register with us by the 5th. 

REGISTRATION 
NAME  ______________________           SPOUSE or COMPANION___________________________ 

 
Mailing Address ______________________________________________________________________________________ 

 
Telephone number and/or Email address _________________________________________________________________ 

 
Please indicate which function and how many will be attending each function. 

Note ---- Indicate --  BEEF OR LOBSTER FOR THE BANQUET 
 

 (A)  MEET & GREET ___________  $15.00 ea.  = $ ________ 
       (B)  BANQUET _________________  $25.00 ea.   = $ _______ 

BEEF _________ LOBSTER ________ 
       (C)  BRUNCH ___________________$10.00 ea.    = $ ________ 
          TOTAL  = $ ________ 
 

To register - All cheques must be made out to the -  FLIGHT ENGINEERS REUNION 2010 
 

Mail to -----  Mr. Spike Allen, 455 Tremont Mountain Road, RR6, Kingston, N.S. B0P 1R0. 
Enquiries --  Al Belliveau -  Tel. Home 1-902-765-2477 - Cell 1-902-760-2477 - <abelliveau@eastlink.ca> 
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PROPWASH WEBSITE <http://www.cmfea.ca> 
Association President and Website Editor 

Mac MacGregor — (613) 475-5711 — lg.macgregor@sympatico.ca 
8 Rosslyn Drive, Brighton ON  K0K 1H0 

Association Past President 
Geoff Brogden —— (613) 392-1905 —— geoffb@xplornet.com 

324 Edward Dr., Consecon  ON  K0K 1T0 
Treasurer 

Ray McIntosh —— (613) 392-2688 —— rsmac@Iks.net 
61 Nicholas St., Trenton ON  K8V 4H7 

Secretary 
D.M. Knockleby —— (613) 394-5958 —— knock_knockleby@hotmail.com 

46 First Avenue, Trenton  ON  K8V 4G4 
Editor 

Bruce Dyer —— (905) 639-6709 —— tdyer@cogeco.ca 
701 Castleguard Cr., Burlington  ON  L7N 2W7 

Members – please submit changes of home or email addresses to: 
Ray Trepanier ---- (519) 680-7625 ---- rtrepanier@uniserve.com 

 222-2025 Meadowgate Blvd. London  ON  N6M 1K9 
 

 Fal l en  EaglesFal l en  EaglesFal l en  Eagles    

We extend our sincere condolences to the families and friends of 
these comrades who recently passed away. 

 Frank Wagner  December 26, 2009 
 Carol Clark   January    08, 2010 
 F.R. (Fred) White  February  04, 2010 
 Gillard, Harry  February  13, 2010 
 R.M. (Roy) Sharkey  February  24, 2010 
 Rita Welsh   March  31, 2010 

Eternal rest grant them O Lord, and let perpetual light shine upon them. 

     Why is it called "after dark"  

        when it really is "after light"?  

EVA Air  Boeing 747-45EM taking off from runway 36L 
at  Amsterdam-Schiphol.  Someone must have changed his under-

wear  after this one. The distance to  the fence was 475ft!  I wonder if 
anyone computed  the takeoff distance prior to the  trip?    

 
 
 
 

               contact: Jim Philips -- 902-765-3233 
           jimh.lindal@gmail.com 

          14 Wing Greenwood 
           902-765-1494 (5662) or (5663) 

         14wgAccom@forces.gc.ca 

Best Western-Aurora Inn  
831 Main St., Kingston, NS, B0P 1R0  

 902-765-3306 or 800-780-7234 
www.bestern.com/ca/aurorainn 

 
Mid Valley Motel 

121 Main St., Middleton NS P.O. Box 1300, B0S 1P0 
902-825-3433 or 866-332-3433 

www.midvalleymotel.com 
 

Wandlyn Inn Kentville 
7270 Highway #1, Goldbrook, NS,  B4R 1B9 

902-678-8311 Ext. 199 or 877-447-7270 
www.wandlyninn.ca 

Kimberley.russell@wandlyninn.com 
 

Falcourt Inn 
8979 Highway 201, Nictaux  

R.R. #3, Middleton, N.S. B0S 1P0  
902-825-3399 or 800-464-8979 

www.falcourtinn.ca 
innkeepers@falcourtinn.ns.ca 

 
Old Orchard Inn & Spa 

Greenwich Exit 11, Highway 101 
153 Greenwich Road South 

RR#2 Wolfville, Nova Scotia B4P 2R2 
902-542-5751 or 800-561-8090 

www.oldorchardinn.com 
reservations@oldorchardinn.ns.ca 

 
 

         
 Vidito Family Campgrounds & Cottages 
     13736 Hwy 1, Wilmot, NS, B0P 1W0 

902-825-4380 
viditocamp@live.ca 

 
 

Plantation Campground & RV Park 
210 West Steadman Rd., RR # 2 Berwick, N.S.  B0P 1E0 

902-538-8888 or 888-363-8882 
www.plantationcampground.com 
info@plantationcampground.com 

Carol Clark  -- Widow of Dick Clark. 
Rita Welsh --Widow of Frank B. Welsh. 

     The yearly life membership 
draw took place at 413 Air 
Force Wing, at about 13:30 
p.m. Art Darnsborough, Wing 
President did the honors with 
Ray McIntosh and  
Mac McGregor assisting. 
    The winner was  

Life member  
Paul Gavel CMFEA #  634. 

A cheque will be sent out to 
Paul who lives in Frankford. 


