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When you’re dealing with serious 
matters such as aircraft mainte-
nance, it’s best to keep it simple 

and to follow OEM procedures as they’re laid 
out in the OEMs’ Operations and Mainte-
nance manuals. So goes the advice veteran 
AMU writer Mike Broderick offers this issue 
in his story, “Troubleshooting and other fun 
things I did this summer.” Through long ex-
perience Mike has learned that any deviation 
from prescribed procedures can have disas-
trous consequences, even if the skipped step 
seems relatively minor. The message being, 
small things can loom very large indeed.

That was also the message sent to the 
Federal Aviation Administration by a coali-
tion of aviation trade associations in the U.S. 
who have asked the FAA to fix a seven-letter 
mistake in the Code of Federal Regulations 
(CFR) that would create “serious” head-
aches for the aviation maintenance industry. 
The group, which includes the Aeronauti-
cal Repair Station Association (ARSA), the 
Aerospace Industries Association, the Air-
craft Electronics Association, Airlines for 
America, the Cargo Airline Association, the 
General Aviation Manufacturers Association 
and the National Air Carrier Association, 
petitioned the FAA to correct the new repair 
station rule issued on Aug. 12. The amend-
ment to 14 CFR part 145 was slated to be-
come effective Nov. 10, but includes the im-
proper removal of the word “serious” from a 
paragraph requiring repair stations to report 
a failure, malfunction or defect of an article 
to the agency within 96 hours.

By removing the word “serious,” aviation 
repair stations are effectively required to re-
port everything that comes through the door 
— an expectation that is unrealistic and in-
efficient, says the coalition, because it would 
impose incalculable cost on both the agency 
and industry. It was not considered in the 
notice of proposed rulemaking (NPRM) to 
which industry members submitted com-
ments in 2012. In the petition, the coalition 
urges the FAA to honour its previous rule-
making activity by replacing “serious.” 

One small word, so many potential head-
aches; there’s a lesson in there.

(With files sent by the Aeronautical Repair 
Station Association.)
— John Campbell
     Editor

Coalition sends
petition to FAA
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STCs & new products

Schweiss Doors has standard and 
optional backup systems that allow their 
hydraulic or bifold doors to be opened in 
the event of a power outage. Hydraulic 
tractor fittings come standard on all 
Schweiss hydraulic doors, which can also 
be opened or closed with a DC battery-
motorized backup control station. The new 
compact hydraulic unit is also designed 
with a drill-driven backup using a 7/16 hex 
head. All Schweiss bifold doors can be manually operated using an emergency 
backup hand crank, powered generator, battery powered drill, tractor-powered 
hydraulic coupler fittings or 12-volt DC emergency backup. 
                           For more information visit www.bifold.com

Saelig Company’s new ABI 
BoardMaster 8000 PLUS printed 
circuit board test system is 
a comprehensive set of test 
instruments, complete with built-in 
PC, for testing and fault-finding 
on most PCBs. Incorporating a 
range of test instruments in one 
compact box, the BoardMaster’s 
hardware is installed in a 
transportable case that also contains the Windows PC. The software guides 
users through test procedures, with custom-annotated picture images, 
instructions, and attached datasheets to give quick Pass/Fail results. A typical 
configuration offers two board fault locator modules, with 128 test channels for 
multiple test methods. For more information visit www.saelig.com

Ergodyne’s new Arsenal 5843 tool backpack 
features a two-compartment design, and is 
third-party certified for hoisting up to 50 lbs., 
allowing for hands-free climbing and easy 
mobility of tools and equipment around the 
jobsite. With two main compartments housing 
26 interior pockets, 11 PALS webbing loops, 
and seven exterior pockets of different shapes 
and sizes, the new backpack holds a variety of 
tools and everyday work gear. A holster on the 
side panel provides a safe spot to store tools 
that don’t fit in the main compartments and ring 
attachment points found throughout the bag 
are convenient to hook carabiners and other 
connectors. For more information visit www.ergodyne.com

Peerless Electronics is now distributing 
the full line of Master Lock aviation safety 
products, including aircraft circuit breaker 
lockout/tagouts. The S2329 Master Lock 
aircraft circuit breaker lockout prevents 
accidentally re-energizing an electrical 
system by locking a circuit breaker in 
the “off” position. S2329’S universal fit 
accommodates long or short aircraft circuit breakers, with or without collars. 
In addition, Peerless stocks Master Lock S2029 aircraft power receptacle 
lockouts that maintain the de-energized state of the aircraft electrical system by 
preventing ground power plug insertion.
                 For more information visit www. peerlesselectronics.com

Traxxall Technologies’ newly 
developed, purpose-built system 
improves customers’ ability to 
track maintenance on their aircraft 
and ensure regulatory compliance 
through its intuitive user interface, 
more reliable system performance 
and built-in automation features. 
The system is available for both 
fixed and rotary wing aircraft and has features that include customizable 
screens and reports, automation of previously manual tasks, a cloud-based 
architecture, a holding area that acts as a digital in-tray where clients control 
the revisions on their aircraft.   For more information visit www.traxxall.com

Schweiss has backup plan
for big bifolds

Big whack of test instruments
in one box

New backpack is
purpose-built tool hauler

Master Lock aircraft
lockout/tagout systems

New tool for aircraft
maintenance tracking

To announce your STC or new product, email a JPG photo and a product description to
amu.editor@gmail.com or amumagazine@outlook.com
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Heated batteries
for cold weather operators

Concorde has developed heated 
batteries for operators in cold climates 
who must remove batteries and store 
them in heated environments, then 
reinstall them. Concorde’s heated 
batteries incorporate internal AC (115 
V nominal) and DC (28 V nominal) 
heater blankets that surround cells to 
equalize heating. A heater control unit 
offered in four different TSO authorized varieties controls these blankets. 
HCU-1 is a DC only unit and uses DC power supply to operate the heaters. 
HCU-2 is an AC only unit that heats the battery using AC power. HCU-3 and 
HCU-4 are dual power units that allow for either AC or DC power supply.
                For more information visit www.ConcordeBattery.com
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Industry Forum

FAN POWER CREATES AIR-
BORNE FREIGHT HAULER

 
 
 
UK-based 4x4 Aviation has unveiled a 
prototype cargo plane that is said to be 
able to carry 33 tons of cargo at nearly 
200 mph (320 kmh). The Versatile Vehi-
cle-Plane (VVP) will feature four electric 
fans charged by an on-board combus-
tion engine generator that will allow the 
plane to lift off vertically and move to a 
horizontal position for forward move-
ment. The company says a special soft-
ware system allows the transition from 
vertical to horizontal flight without rely-
ing on current mechanical tilting mech-
anisms. The VV-Plane has a 50-ft. (15m) 
wingspan and a similar size fuselage so 
that it is able to carry an industry-stan-
dard Twenty-foot Equivalent Unit ship-
ping container.

 
HARTZELL’S SWEPT-TIP PROPS 
APPROVED FOR AVIAT HUSKY  
 
 
 
 
 
 
 
 
 
 
 
 
Hartzell Propeller Inc. has received 
Supplemental Type Certificate (STC) 
approval from the Federal Aviation Ad-
ministration (FAA) for installation of 
the company’s new composite swept-tip 
Trailblazer propellers on all Aviat Husky 
utility aircraft. The two-blade, 80-inch 

diameter prop now replaces Hartzell’s 
aluminum constant-speed version. 
The new Trailblazer is said to provide 
more than a 10 per cent increase in climb 
performance compared to the original 
76-inch aluminum propeller, and a 12 
per cent reduction in takeoff distance at 
max gross weight. The Trailblazer’s car-
bon fibre construction features a field re-
placeable nickel-cobalt leading edge for 
demanding backcountry and bush flying 
environments. The structural composite 
construction is said to be more than five 
to 10 times stronger than beech wood 
and spruce. The two-blade version is 
compatible with most Lycoming 360 and 
390 series engines.

NORTHERN FLIER SIGNS
CONTRACT WITH BAE
 
 
 
 
 
 
 
 
 
 
Summit Air of Yellowknife, NWT has 
signed a two-year JetSpares rate-per-
flying-hour (RPFH) spares contract 
with BAE Systems Regional Aircraft to 
support its newly acquired fleet of two 
90-seat Avro RJ85 regional jetliners. To 
support the growing market interest for 
the Avro RJ in Canada, BAE Systems 
Regional Aircraft has worked closely 
with Transport Canada Civil Aviation 
(TCCA) to obtain Canadian Type Cer-
tification (CTC) for both the Avro RJ85 
and the bigger RJ100.
Summit Air is the latest Canadian opera-
tor to acquire the Avro RJ, and following 
delivery of the first aircraft in September 
will commence FIFO (Fly-in; Fly-out) 
operations in partnership with First 
Air and Det’on Cho Logistics on behalf 
of Diavik Diamond Mine to airlift em-
ployees to and from Edmonton to the 
remote mine which is situated 186 miles 
(300 km) north of Yellowknife and with 

air only year-round access. JetSpares 
is a customized rotable spares support 
RPFH program which is designed to al-
low an airline to concentrate on its flight 
operations while BAE Systems Regional 
Aircraft takes care of spares inventory, 
logistics and repairs. The program pro-
vides over 450 part numbers covered by 
the contract with Summit Air, including 
landing gear components windscreens 
and avionics.

FIELD AV EARNS BOMBARDIER 
AIR-MOD CONTRACT

Field Aviation has been awarded an air-
craft modification contract by the Spe-
cialized and Amphibious Aircraft divi-
sion of Bombardier Aerospace. Under 
the terms of the contract, Field Aviation 
will carry out extensive airframe and in-
terior mods on a new CRJ700 NextGen 
special mission aircraft. Field Aviation 
will be responsible for the design, manu-
facture, integration and certification—
including flight test—of a large, forward 
left side cargo door, along with a number 
of specialized systems and interior mod-
ifications consistent with the aircraft’s 
role as a reconfigurable multi-mission 
aircraft. This first of type modification 
to that NextGen aircraft will be carried 
out at Field Aviation’s Pearson Interna-
tional Airport facility and is expected to 
take approximately 12 months of on-air-
frame work once the aircraft arrives in 
the second quarter of 2015.

WIRELESS TIRE PRESSURE 
SYSTEM FOR BOMBARDIER
Crane Aerospace & Electronics has re-
ceived an EASA Supplemental Type 
Certificate (STC) for Crane’s SmartStem 
wireless tire pressure system for the 
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Bombardier families of CRJ regional jets, 
Challenger mid-sized business jets and 
Global large business jets. SmartStem is 
also certified on the Boeing 737NG, 747-
400, 777, 787 and Bombardier Q-Series 
models.

To fit an aircraft with SmartStem tech-
nology, the existing tire inflation valve 
is simply replaced with a SmartStem tire 
pressure sensor, which contains special 
electronics. SmartStem sensors com-
municate tire pressure, temperature and 
other stored information wirelessly to a 
handheld reader.

CANADIAN APPROVAL FOR 
AVFAB JUMP SEAT
 
 
 
 
 
 
 
 
 
 
 
 
 
Aviation Fabricators (AvFab) has re-
ceived Canadian approval for the instal-
lation of their STC approved King Air 
Aft Jump Seat Kits on Beechcraft King 
Air models 90, 100, 200, 300 and 350. In 
addition, AvFab has received US, EASA, 
Brazilian, Mexican and Indonesian STC 
approval for the seats. The jump seats 
fold down from the sidewall of the air-
craft in the aft baggage compartment 
and are interchangeable with the OEM 
jump seat using the existing installation 
hardware. The kit includes all installa-
tion hardware, brackets, parts, the seat, 
complete restraint system, life vest, over-
head lights, vents, oxygen drop-downs, 
and installation instructions.

 
 
 
 
 
 
 
 
 
 
 
 
 
Cathay Pacific Airways announced it 
will boost its freighter services to and 
from Canada with a new twice weekly 
scheduled service to Calgary that was 
slated to begin in mid-October, pending 
government approval. This latest addi-
tion to Cathay Pacific’s cargo network 
brings the total number of freighter 
destinations it serves in North America 
to 14. The new service is intended to 
strengthen the airline’s presence in Can-
ada, and offer customers more choice 
and greater flexibility when transport-
ing commodities to and from Asia. The 
airline’s other freighter destinations in 
Canada are Vancouver and Toronto. 

FLYHT Aerospace Solutions of Calgary 
has signed a contract with a Nigerian 
airline for the sale and delivery of the 
Automated Flight Information Report-
ing System 220 on five Boeing 737 air-
craft. The airline will use AFIRS to pro-
vide real-time flight data monitoring. 
AFIRS features include automated Out, 

Boeing 747-8 Freighters will fly machin-
ery and perishables direct from Calgary 
to Hong Kong to connect with Cathay 
Pacific’s extensive Asian network. 

“We are pleased that Cathay Pacific 
Cargo has selected Calgary to be its 
newest Canadian partner,” said Calgary 
Airport Authority Senior Vice-President 
and Chief Commercial Officer Stephan 
Poirier. “We’ve invested extensively in 
Calgary’s cargo infrastructure over the 
last 15 years, positioning the airport for 
airlines to enter into Calgary’s market.”

Cathay Pacific currently operates 
freighter services to 44 destinations 
around the world.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Off, On and In times, airframe and en-
gine exceedances, flight tracking, au-
tomated engine data collection for real 
time trending, fuel management and 
satellite voice communications. FLYHT 
will provide equipment and services to 
the airline over a three-year contract 
with automatic yearly renewals.  n
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Feature

BY MIKE BRODERICK
Helicopter Engine Repair
Overhaul Services 

I’M BAAACK!!  Did you miss me? I must admit, I did miss 
you guys. Sorry I played hooky from our class session last 
issue. I was going to tell you that the dog ate my article, 

but even I don’t believe that one.  But I did start a new job that 
caused some confusion in my schedule. Sorry I was absent, 
but I am here now, so let’s get to it!

Along with a new gig this summer also brought another 
birthday. And, along with the fact that the Los Angeles County 
Fire Helicopter was hovering above the candles on my birth-
day cake I realized that I have been playing in the helicopter 
industry for a long time.  I say, “playing” because this has been 
and continues to be a great career. A big part of the playtime 
has been troubleshooting engine issues with my fellow heli-
copter technicians.  Over the last 40 years I have learned some 
great lessons on troubleshooting that I want to share with you 
today.  So whaddya say? Time to get started? I believe so.

In all of my conversations with other technicians a couple of 
things are glaringly obvious, actually four things to be specific:
1. I own all the broken engines. It is true! Because each phone 
call begins this way: “Your” engine:
a. won’t start
b. starts hot
c. is vibrating like a dog shaking off water
d. just made metal 
I never own the good engines. 
2. There appears to be big communication gap between us 
technicians and the helicopter driver (AKA the pilot).
3. The Original Equipment Manufacture’s (OEM) Opera-
tions and Maintenance (Ops & Maint) Manuals are not being 
used effectively or in some cases not at all. At times we use 
our Tribal Knowledge in place of what is in the Ops & Maint 
manuals.

Long-time maintenance professionals carry a virtual encyclopedia of “Tribal Knowledge” 
between their greying temples. But they’re also experienced enough to know that “Main-
tenance by Memory Kills” and that Operations and Maintenance manuals are there for a 
reason.

Troubleshooting
and other fun things I did this summer
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4. We all want to start our investigation 
with the most complicated part of the of-
fending system.  
 
How ‘bout we expand these four points?

1. I own all the broken engines
 
I know that sounds a bit presumptuous, 
but it is true. Mostly I believe it is just 
a technician expressing their frustration 
over an engine problem that has them 
temporarily stumped. And I only men-
tion it because I am sure there are other 
tech reps that hear the same thing. In 
all cases we are happy to listen and of-
fer suggestions.  Sometimes just discuss-
ing the problem with another technician 
helps solve the issue. 

2. The pilots
 
As technicians one of the best trouble-
shooting tools we have is our pilot. Who 
knows the behaviour of the helicop-
ter better than the pilot who has been 
strapped to that helicopter for two-plus 
hours? I know that after the helicopter 

Troubleshooting
and other fun things I did this summer

Coast Guard aviation maintenance technicians and avionics electricians perform
routine maintenance on an MH-65 Dolphin helicopter.
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lands the last whining we want to hear is that of the engine as 
it spools down. However, in order for there to be a smooth op-
eration in our flight department there must be a mutual trust 
between those who fly and those who fix. The pilots can’t do 
their job effectively if they are worried about the quality of the 
maintenance they are flying behind. And we can’t do our job 
effectively if we don’t listen to and trust what the pilot says 
during the post-flight conversation. We don’t want to hear: 
“It’s broke again” any more than they want to hear: “What did 
you do this time?”

In order for the communication to work it has to be 
nonjudgmental and open with the mutual goal to solve the 
problem with the helicopter as soon as possible. Pilots and 
Mechanics don’t have to be spit-swapping buddies, but we 
need to respect the other’s skills and knowledge required to 
accomplish our separate but equally important jobs.

3. The operations and maintenance manuals
 
Tribal knowledge and “tricks of the trade” can be great in-
formation that is shared among us all and is based upon 
our common experiences. And, truth be known the Engine 
Manufactures (OEMs) used the tribal knowledge they got and 
continue to get from us as part of troubleshooting informa-
tion they have in their Ops & Maint manuals. What the OEMs 
have done is organize this stuff and then put it in logical pro-
gressive order for easy reference. Then they put it all in a cool 
manual that our companies pay big bucks for.  A Columbia Helicopter technician works on an AL5512 engine.
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So what makes the Ops & Maint manu-
als special? Along with the troubleshoot-
ing knowledge you will find:

1. In general, all the facts required for the 
care and feeding of our turbine engines.
2. The information on component time 
limits.
3. Which cleaning agents and marking 
utensils can be used during mainte-
nance.
4. Engine and engine accessories instal-
lation instructions. 
5. Troubleshooting the most common 
engine maladies.
6. A brief resume on the operation of the 
engine and accessories.

So what about this “Tribal Knowledge” 
that hasn’t made it to the Ops & Maint 
manual and may not? As we discussed 
earlier, Tribal Knowledge is what we 
learn about the engine/helicopter as we 
go about our day-to-day maintenance 
duties, and should be used in conjunc-
tion with, not instead of, the information 
in the Ops & Maint manual. Of course, 
in a lot of cases, Tribal Knowledge is Airframe work can be complicated. Sometimes a senior tech needs to be consulted.
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not written down anywhere. Thus, like 
anything that is passed along verbally, 
these cool maintenance tidbits can get 
distorted. And if we rely solely on do-
ing maintenance by what we have heard 
or because we have “always done things 
that way” we are heading for some seri-
ous trouble. 
The accident reports where maintenance 
was the cause are replete with instances 
where the maintenance procedure was 
a deviation from the instructions in the 
Ops & Maint manual, and anyone who 
has worked with me knows my mainte-
nance mantra: Maintenance by Memory 
Kills. 

Also, think about what you are sign-
ing in the engine logbook: “This inspec-
tion was completed in accordance with 
the instructions in the Engine Manu-
factures Operation and Maintenance 
Manual.”

This, my friends, is what we are 
promising the pilot and confirming with 
our signatures. So then, Tribal Knowl-
edge is bad? No, it is not, when it is used 
in the proper context. I will give some 
examples a little later on.

There are hundreds of moving parts in a helicopter, and they all have tight tolerances. It’s always better to use the OEM manual 
than to relay on memory.
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4. Using the K.I.S. method
 
What is the K.I.S. method? KEEP IT 
SIMPLE! When the pilot reports an is-
sue, get all the facts, listen carefully to 
what they are saying including the flight 
profile; any unusual instrument read-
ings; if the problem came on suddenly, 
etc. and, well, you get the point.  Get as 
much information as you can. This leads 
to another bit of maintenance advice. 
We (pilots and technicians) should learn 
the operational habits of our helicopters 
when it is running as advertised. For ex-
ample:  
a. Know what the engine idle temp is just 
before the engine is shut down.  
b. Learn the vibration signature of the 
aircraft when it is on the ground.
c. Know what the oil pressure and the 
engine torque pressure is at idle.
d. Pay attention to the length of time the 
engine takes to start and reach idle.
d. Go for a flight with the pilot and learn 
engine temps during a nomad flight. 
Feel the vibration signature of the heli-
copter during this flight. 
e. Do a power check.

Ashley Cuchins, left, and Jeremy Crutcher of Vector Aerospace, repair a helicopter engine.
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If you and your pilot both learn how the 
helicopter behaves when all is operation-
ally good when stuff begins to change or 
changes suddenly you will have a base-
line from which to work. And that is the 
type of Tribal Knowledge I am talking 
about: that, when used with the Ops & 
Maint manual, it will make your job eas-
ier and keep your helicopter safe.

About the K.I.S. method 

We are all proud of our knowledge, and 
given the opportunity, we want to dem-

onstrate it. If anyone understands this 
it is me. However, we have to resist the 
temptation to go to the most compli-
cated part of the system we are working 
with and begin the wholesale removal 
and replacement of parts and compo-
nents all in the name of “troubleshoot-
ing.”  Start with the easiest thing and 
work logically towards the complicated. 
Here is an example:

The pilot reports the engine has low 
power. Get as much info as you can from 
the pilot about their flight profile. If you 
know what the last power check was 

compare them. Next, since turbine en-
gine power is a function of turbine tem-
perature compared to engine torque and 
outside air temperature, make sure the 
engine instruments are reporting cor-
rectly. Next, check to see if there are any 
engine air leaks. Next, verify the opera-
tion of those engine-mounted compo-
nents that could have an effect on engine 
power. By starting with the easiest stuff 
and working toward the more compli-
cated sections we take the trial and error 
out of our troubleshooting and get the 
problem solved quicker.

Conclusion 
 
Let me conclude with a couple of things 
that have worked well for me:
 
1.  The pilot reports the sensation of a vi-
bration during flight. You and the pilot  
have had a good conversation and he tells 
you this has been coming on for a while 
and getting worse. You have noticed that 
you are replacing engine hardware more 
frequently.  Also, you have had to replace 
the light bulbs within the aircraft mark-
ing lights or the anti-collision light. With 
the engine running on the ground you 
feel a vibration in the sheet metal next 
to the engine bay. Okay, it is now time to 
get out the engine vibration analyzer and 
the Ops & Maint manual and determine 
which component, engine, main rotor, 
tail rotor or drive system, is causing this 
and proceed accordingly.  
 
2.  The pilot reports an engine chip light. 
Trust me, if you have ever been in a he-
licopter that had this occur it will get 
everybody’s attention. Most of the time 
you will have an excited pilot explaining 
where they were and what they were do-
ing. Again get as much information as 
you can. Then as most engines have mul-
tiple chip detectors investigate which 
chip detector attracted the metal. This 
will help you possibly determine which 
bearing or gear within the engine is 
shedding metal. Remove the metal, refer 
to the Ops & Maint manual to determine 
as to what is and what is not acceptable 
and proceed as directed. It doesn’t take 
much metal to complete the circuit on 
the chip plugs. If the piece of debris can 
be considered “normal” save it and make 
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a note in the engine logs of the engine time. Then if you get a 
repeat occurrence you will have a record of what the last metal 
looked like, and the operating time between occurrences. 

Okay, I am sure you get the point. Always keep your line 
of communication open with the pilot. Determine what has 
changed operationally from when the engine was working 
correctly. Small changes are harbingers of larger problems if 
not caught early. Use the K.I.S. method for troubleshooting. 
Use the information in the Ops & Maint manual for guidance. 
And if you get to a point where you want to get another opin-
ion, call your assigned technical representative. Trust me we 
love to help.  So with that said I will let you all get back to 
work.

Once again thanks for attending today, and if you have 
any Tribal Knowledge you want to share send it to Air Main-
tenance Update. After all isn’t that what this magazine is all 
about? Take care and remember even the best pilot can’t fly 
until you say it is okay to fly.
 
Over the past 35 years MIKE BRODERICK has served as a shop 
technician, engine shop supervisor, Engine Program Director, 
Director of Maintenance, Director of Operations, and owner of 
a Rolls-Royce engine overhaul and MD Helicopter component 
overhaul shop. He is a certified A&P, and holds a Bachelor of 
Science degree in Aviation Administration. As well, Mike has 
been appointed as an FAA representative for the FAA Safety 
Team (FAAST) and is a member of the HAI Tech Committee. 
Mike is a regular contributor to Air Maintenance Update.  n
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Feature

Whenever there is relative motion between a conductor and a magnetic field, a current 
flow will be induced in the conductor. This and other mysteries are revealed here now!

explained

BY GORDON WALKER, AME ‘E’
Professor of Avionics, Centennial College

I’ve lived most of my life in large urban centres, such 
as Toronto and Montreal. The bustle of big city living 
and international airport employment in a reason-
ably high-tech, electronically based profession has 
meant that I’ve always been “tuned in, turned on, 
and wired up.” A recent (and wonderful) change of 
circumstances now sees me living in a small hamlet 
on the north shore of Lake Erie. Although not quite 
as low tech as my many Amish neighbours, I now 
live without television or telephone, and with the 
expectation of multiple power outages each month. 
During a recent 4.5-hour blackout, the only sounds 

I could hear from my front porch were the crashing 
of waves against the Erie shoreline, and the distinc-
tive “whoosh …whoosh … whoosh” of the 77-me-
tre long blades on a nearby wind turbine (calculate 
the tip speed of THOSE babies turning at 20 rpm!).
This got me thinking about aircraft generators and 
alternators, and Transport Canada’s requirement in 
AWM 566 for AME students to “Explain:  Magne-
tism, electromagnetism, and Electromagnetic in-
duction.”

The relationship between electricity and mag-
netism is a mysterious and fascinating thing. It is 
the phenomenon that enables us to create and har-
ness electricity as well as convert it to mechanical 
energy in the form of motors and actuators. In or-
der to understand how this “magic” works, we need 
only to know two very fundamental facts. These are:
1. Whenever electrical current flows through a 
conductor (wire) a magnetic field will be created 
around the conductor.
2. Whenever there is relative motion between a 
conductor and a magnetic field, a current flow will 
be induced in the conductor.

As an airline employee and college professor,

Electricity and Magnetism
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So let’s look at what these facts actually 
mean, and how we can use this infor-
mation to better understand the practi-
cal applications as they apply to aircraft 
maintenance.

The fact that current flowing 
through a wire causes a magnetic field 
to be created around the wire means that 
we can easily create a magnet or more 
correctly an “electromagnet” by simply 
connecting a wire to a power source and 
allowing current to flow through the 
wire.  The more current we pass through 
the wire, the stronger the magnetic field 
will be. We can further increase the 
strength and effectiveness of the mag-
netic field by winding the wire into a se-
ries of coils.

A common application of this prin-
ciple would be the operation of a relay 
or solenoid. A small amount of current 
passing through the coil of the relay/
solenoid creates a magnetic field that 
is used to move the contacts. A more 
elaborate example of the same principle 
is the antenna of a radio transmitter.  
When radio frequency (RF) current is 
coupled to the transmitter’s antenna, 

Bill Connelly (left) and Aircraft Electrician Paul Brown discuss the installation of an 
engine wiring harness.
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an electromagnetic field is created 
around the antenna, which is radiated in 
the form of a radio transmission signal.  

The second fundamental fact states, 
“Whenever there is relative motion be-
tween a conductor and a magnetic field, 
a current flow will be induced in the 
conductor.” The term “relative motion” 
simply means that either the conduc-
tor is moving relative to the (stationary) 
magnetic field, OR the magnetic field is 
moving, relative to the (stationary) con-
ductor. This is the principle upon which 
the operation of generators and alterna-
tors is based. In the case of an alternator, 
the mechanical energy of the engine is 
used to move, (in fact rotate) a magnet. 
This rotating magnetic field spins in 
close proximity to a number of conduc-
tors that are wound into coils known as 
“stators” or “stator windings”.  Since the 
magnetic field is moving relative to the 
stators, a current flow is induced into 
the stator windings. We can now use this 
current to power our various aircraft 
electrical systems.

In the case of a generator, the mag-
netic field is stationary, and mechanical 

Aerospace Engineer John Herzberg (left) and Aircraft Electrician Anthony Dennis discuss the wiring of a fuel quantity system on 
the wing of a P-3 Orion maritime patrol aircraft.
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energy from the engine is used to rotate 
the coils of wire (called the “armature”) 
within the magnetic field. A current flow 
is then induced into the armature wind-
ings, and this current is used to power 
the aircraft’s electrical systems.  

The amount of electrical power 
required for the operation of a large 
aircraft will of course vary throughout 
the course of any given flight. Require-
ments for thermal anti-icing, lights, pas-
senger accommodations and so on will 
constantly be changing and so then will 
the amount of electricity we need our 
alternators or generators to produce. 
The amount of current being generated 
is dependent upon the RATE at which 
the conductors are cutting the lines of 
magnetic flux. This rate can be changed 
in three ways:

1. Speed of rotation. If we rotate the field 
or the armature more quickly, we will in-
duce more current.
2. Number of windings. By increasing 
the number of stator or armature wind-
ings, we will increase the amount of cur-
rent being produced.
3. Magnetic field strength. By increasing 
or decreasing the strength of the mag-
netic field, we can control the amount 
of current output from the generator or 
alternator.
 
It is obviously impractical to consider 
re-winding the generator/alternator 
to meet current demands, and adjust-
ing engine speed for that purpose is 
equally unsuitable for aircraft require-
ments, so that leaves us with controlling 
the strength of the magnetic field. This 
is indeed how aircraft voltage regula-
tors control the output of the generators 
and alternators, to meet the constantly 
changing demands placed on the electri-
cal system.  

The magnetic field used by aircraft 
generators and alternators is actually an 
electromagnetic field powered by the 
generator/alternator’s own output. By 
passing more current through the field 
windings, we create a stronger magnetic 
field, and therefore increase the amount 
of current being induced into the arma-
ture/stator windings.

Whether your aircraft uses a simple 
belt driven alternator, similar to that 
on your car, or a 100 KVA, three-phase, 

The amount of electrical power required for the operation of a large aircraft varies 
through the course of a flight as the demand for systems such as thermal anti-icing, 
lights, passenger accommodations, and so on, change.
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400 Hz, brushless monster, the principles of operation can be 
understood and problems diagnosed using the two basic facts:  
1. Whenever electrical current flows through a conductor 
(wire) a magnetic field will be created around the conductor.
2. Whenever there is relative motion between a conductor 
and a magnetic field, a current flow will be induced in the 
conductor.

Now if you’ll excuse me, I’m off to the local pub to make 
some phone calls, and watch Monday Night Football.

Question:  How does a voltage regulator control the output 
of a generator?

Answer to previous question:  
 
Q: If a voltage of 24 volts is applied to an eight-ohm resistance, 
how much current will flow in the circuit?
A: The formula for calculating current is I = E/R therefore cur-
rent is equal to 24 volts divided by eight ohms = three amps.

 GORDON WALKER entered the avionics industry after gradu-
ating from Centennial College in 1980. His career with Nordair, 
Air Canada, CP Air, PWA, and ultimately Canadian Airlines 
took him to many remote corners of Canada. Since leaving the 
flight line to pursue a career as a college professor, Walker has 
continued to involve himself in the aviation/avionics industry 
by serving on several CARAC committees concerned with the 
training and licensing of AMEs. As well, he has been nominated 
to the CAMC Board of Directors, and has been elected President 
of the National Training Association (NTA).  n

Superior Air Parts of Coppell, Texas uses lightweight alternators 
on all of the company’s O-360 and IO-360 engines.
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AUTOMATED lifting solution

stairclimber

Aerospace Industries Inc.

the

the

safe, dignified passenger transfer

self-propelled:  no lifting required

versatile:  used on commercial and corporate aircraft

simple and easy to operate:  training provided

lifts 350 lbs. / 160 kg with the push of a button

portable:  use at base or take it with you

BKD

compact and lightweight

transports passeners quickly

ensures fast and efficient turn times

reduces risk of injury to staff and passengers

unique, specialized design

patented braking system

Tel: (604) 247-2128
Fax: (604) 214-9825

info@bkdaerospace.com
203 – 4360 Agar Drive

Richmond  BC   V7B 1A3   Canada

Call us for a quote or visit our website for more details.
Watch our online videos at  www.bkdaerospace.com
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The SoCal Chapter would like to thank Mr. Lew Wingate, VP Dis-
tribution and GSTE, Mr. Chris Stanley, Director GSTE and all at 
Barfield Inc. for their time and generosity hosting the June 2014 Chap-
ter dinner and annual Scholarship Awards meeting at the 94th Aero 
Squadron Restaurant in Van Nuys, California. Special thanks to guest 
speaker Mr. Randy Scheib, Director of Sales of Imperium for an excel-
lent technical presentation on “First Line Defense in Finding Internal 
Composite Damage” including demo of Imperium’s AutoCam tester. 
To learn more about Barfield’s and Imperium’s lines of ground test sup-
port equipment, contact Lew (lew.wingate@barfieldinc.com), Chris 
(Chris.Stanley@barfieldin.com) or visit www.barfieldinc.com.

June 2014 Scholarship Fund
 
Raffle Drawing: $458! 100 per cent of proceeds from raffle ticket 
sales and scholarship donations benefit the SoCal PAMA Scholarship 
Awards Program. Thank you Chapter supporters: Aero Distribution 
Services, Aero-Nasch/Jet Brella, Aviall Van Nuys, Business Aerotech, 
Clay Lacy Aviation, Consolidated Aircraft, Corporate Air Parts, Dun-
can Aviation, Extraord-N-Air, Greg Potter, Member HRD Aero Sys-
tems, Idea International, Pacific Southwest Instruments, Rotorcraft 
Support, Universal Avionics, Western Jet Aviation.

2014 SoCal PAMA Scholarships
 
Congratulations Winners: 
David Lipniski, Reginaldo Mata, Jr., Jessica Anderson, Mark Critten-
den, and Nicole Forrest, all from Chaffey College.

2015 Scholarship applications posted at SoCalPAMA.org

Job Opening to Post?
 
Get the word out through SoCal PAMA. Send postings to SoCal-
PAMA@gmail.com. The SoCal Chapter offers employment and educa-
tional opportunity postings free of charge to the aviation maintenance 
community worldwide.

SoCal PAMA Website
 
Advertise your company at SoCalPAMA.org and support SoCal 
PAMA. It’s only $50 for 12 months. Contact Nikki King or Gail Er-
win for posting a new ad, renewal fees, or artwork updates: nikki@
extraordnair.com, gailjerwin@verizon.net.
 
SoCal PAMA Board of Directors

l President: Greg Potter, greglpotter@verizon.net
l Vice President: William (Bill) Johnston, bill@vlog.aero
l Treasurer/Broadcasts: Dan Ramos, socalpama@gmail.com
l Secretary/Newsletter: Gail Erwin, gailjerwin@verizon.net
l Sergeant At Arms: Tina Campos, tcampos@claylacy.com
l Website / News / Events:: Nikki King, nikki@extraord-n-air.com
l Meeting Coordinator: Chris Cancelosi,
    chris@rotorcraftsupport.com

PAMA Mission Statement
 
The mission of PAMA is to promote continuous improvement in pro-
fessionalism and recognition of the Aviation Maintenance Technician 
through communication, education, representation, and support.
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Welcome to Central Ohio Aviators Golf Outing 2014
 
Every year in September, Central Ohio aviators look forward to this 
day of golf with their friends and coworkers. This year, we had beauti-
ful weather and filled the course for a fourth straight year. 138 players 
teed off on September 5 to enjoy a day of relaxation, food and raffle 
prizes for our local aviators, sponsors and guests.
This event, which is co-hosted by the Professional Pilots Association 
(PPA), has been the main fundraiser for the COPAMA Scholarship 
Fund, which provides monetary awards for tuition and testing fees of 
local student Aviation Maintenance Technicians. Your participation 
helps the event proceeds keep the fund ready to help those who re-
quest testing scholarship help for next year.

We’d like to thank the following sponsors for their outstanding 
support of this year’s Central Ohio Aviation Golf Outing and the 
management and staff of Kyber Run Golf Course for their help in 
making it happen: 
 
Breakfast Sponsor - Textron Aviation; Snack at the Turn Sponsor- Dal-
las Airmotive; Lunch Sponsors - Bombardier Aviation Services and 
Rockwell Collins; Trophy Sponsor - West Star Aviation; Beverage Cart 
Sponsors - Duncan Aviation, Honeywell, Turbine Engine Specialists 
and World Fuel; Closest to the Pin Sponsors - Apex Aircraft Detailing 
and Support Air; Longest Drive Sponsors -Aircraft Inspection Service 
and Spirit Avionics; Hole Sponsors - Aero Battery, Aircell, CAMP 
Systems, FlightSafety International, Global Appearance Group, Lane 
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Aviation, Satcom Direct, Standard Aero, Stevens Aviation, Textron 
Aviation, The Immaculate Touch, TriTex Corporation, Winner Avia-
tion and Worthington Industries; Raffle Prize Sponsors - Aero Bat-
tery, Bombardier, Constant Aviation, Duncan Aviation, Honeywell, 
Immaculate Touch, Nationwide, Standard Aero and Textron Aviation.

Ride for Richard Lunch Follow-up

The bicycle enthusiasts at Limited Brands Flight Department invited 
everyone to a fundraising lunch July 29 for the local Pelotonia 2014 
Event completed, August 8-10. One hundred per cent of all funds 
raised by Pelotonia Riders, Virtual Riders and Volunteers directly 
supports cancer research at the Ohio State University Comprehen-
sive Cancer Center- James Cancer Hospital and Solove Research In-
stitute (OSUCCC-James). Pelotonia dollars support four key areas at 
Ohio State’s cancer program; The Pelotonia Fellowship Program, Idea 
Grants, Tools for Discovery and Bringing the Best to Ohio State.
The barbecue plate lunch was held in Lane Aviation Hangar #4, with 
165 people in attendance. The flight department provided the lunch so 
all of the $10 donations go to Pelotonia. Richard Cady, a member of 
their flight department and a COPAMA board member, was in atten-
dance and met by attendees wearing their “Ride for Richard” T-shirts, 
which were on sale to help support the event.

Richard was diagnosed earlier this summer with Adeno Car-
cinoma and is currently receiving chemotherapy treatments. He en-
joyed the support and well wishes of those who attended the lunch and 
tried to see and greet everyone. The members of the flight department 
should be proud of their efforts to bring everyone together and a few 

even shaved their heads to display unanimity with Richard. We sent 
our best wishes for good weather and safe travel to the Pelotonia Rid-
ers who pedaled the many miles over Ohio that weekend.

The following message comes from Gary McCauley 
of Aero Battery 
 
Aero Battery would like to let all our friends and customers know of 
our secretary, Tonya, who passed away on June 30, 2014. She worked 
for us eight years and enjoyed helping customers, working hard solv-
ing problems for both you and us. We will miss her since she was a 
very good worker and friend. We were told it was a heart attack; no 
matter 39 years is much too young. Please say a prayer for her family.

Omaha Beach and others remembered 
on D-Day Anniversary
 
We paused on Memorial Day, May 26 to remember all those who have 
fallen in service to our great country and are now only days away from 
the 70th anniversary of D-Day, June 6, 1944. Ceremonies were held 
with thousands in attendance to remember those who crossed Omaha 
Beach and the other beaches on that day. Many traveled from around 
the world to be a part of this historic event.

Today, the carnage on both sides of the invasion is replaced with 
a tranquil shoreline looking out on the calm of the English Channel. 
In the Normandy American Cemetery and Memorial, the crosses, 
bleached by the sun, stand witness to a portion of the lives given that 
day in the quest for liberation and peace.

The following success story from the College of North Atlantic is 
about one young man’s path into Aircraft Maintenance Engineering. 

Nowhere to go but up!
 
(Stephenville, NL) Like many students preparing to leave high school, 
Drew Hendrickson wasn’t sure what direction he wanted to head in. 
He always had an interest in aviation but for some reason he can’t ex-
plain, he turned to computer science. The 24-year-old St. John’s native 
says that decision caused him to struggle academically, and eventually 
he dropped out of university.

“I quickly found out that my skills for mathematics were pretty 
dismal and I struggled through a couple of semesters at Memorial 
University before dropping out,” he said. “I didn’t have much of a 
backup plan, all of my childhood dreams were professions like video 
game designer, musician or professional athlete. Professions that peo-
ple usually started young required a lot of skill and more importantly, 
luck.”

So without any idea of who or what he wanted to be, Drew set 
out to hitchhike across Canada to find himself. Once he was back in 

his home province, he says he worked a dead-end job and lived in 
downtown St. John’s.

“I paid all the bills, had friends and family close, but yet I still 
longed for my life to have some kind of definitive meaning—a goal. So, 
one night I just sat down at the computer and went through all of Col-
lege of the North Atlantic’s (CNA) programs. The one that got me was 
Aircraft Maintenance Engineering Technician (AMET). I saw it on the 
CNA webpage and started to do some research about the career.”

While Drew admits he had never picked up a wrench or screw-
driver in his life prior to this program, he took a chance and hasn’t 
looked back since.

“I took the program because I was ready to be somebody. I had 
always admired airplanes, airports, etc. Traveling was always a blast for 
me and deep down I would have loved to learn to fly. With that being 
out of reach in a monetary sense, I decided to do the next best thing; 
fixing planes instead of flying them.”

He says the location and cost were factors in his decision to enroll 
at CNA: “It was an amazing experience for me. It’s a unique program, 
allowing students to train in both M (maintenance) and E (avionics) 
disciplines. Most colleges in Canada have specific programs, focusing 
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on only one of the disciplines. It’s a great mix of classroom and hands-
on learning.”

He also has high praise for the instructors.
“The instructors make this program. They are the strongest assets 

that the program has in my opinion. Their love for their careers and 
the aviation industry is infectious. They really care about the program 
and try to give their students the best possible learning experience 
they can,” he said, adding the instructors were always available to help 
and genuinely care about their students.

“If someone was failing a certain course or struggling with a 
project, they would find time to stay after hours or during lunches to 
help that student better understand the topic. There were times when I 
thought I was in way over my head. I had never used tools extensively, 
never knew how electricity worked; didn’t even understand the basic 
concepts of how an engine worked and a lot of my classmates did, but 
the instructors did such a good job teaching that I never missed a beat. 
They really go above and beyond for their students. I hope they all 
know how much I appreciate and admire their work.”

He says CNA has many assets crucial to learning about the 
AMET field.

“The campus has a spacious hangar with a wide variety of func-
tional aircraft residing in it, separate shops for sheet metal, batteries, 
non-destructive testing, composites, engines and avionics, a fully 
stocked and well maintained stores department and even a Boeing 737 
out back! There’s always enough equipment to go around and the fa-
cilities are always clean and well kept.”

All of these factors are important and Drew says he would sug-
gest to anyone looking for an exciting, hands-on learning experience, 

to consider the college’s aircraft programs (the college also has Aircraft 
Structural Repair Technician).

“They teach you to do everything right; no cutting corners, no 
excuses. That’s very important in this industry where attention to de-
tail matters. I’ve seen some very poor work on some aircraft and it 
makes me proud to know that I am doing things the right way, the 
way my teachers showed me. It gives me confidence in my abilities 
and lets me know that I’m on the right track for an amazing career as 
a professional.”

Drew completed the program in June 2013 and had a job wait-
ing in Saskatoon, Saskatchewan before he even graduated. He was 
snatched up by Saskatoon Avionics Ltd., a small team of four, which 
offers avionics installations, troubleshooting and maintenance for gen-
eral aviation aircraft.

“I love everything about being an AMET. I love the responsibility 
that comes with it and knowing that, at the end of the day, my work 
matters. I’m keeping aircraft in the air and people are relying on me to 
get it done. It’s a very rewarding career if you put the time and dedi-
cation in,” he said. “I have gotten so much out of this program that I 
can’t say enough good things about it. I’ve already started spreading 
the word about the wonderful program at CNA now that I’m out west. 
To everyone at CNA Gander campus, thank you. I love my career and 
couldn’t have done any of it without you. I will never have enough 
good to say about this program.”

For more information about CNA’s Aircraft Maintenance Engineering 
Technician program at Gander campus, visit www.cna.nl.ca.
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The Regs

Big changes in the

Below you will see that Italics denotes a quotation. I 
do this in some cases because of the large amount of 
material that I quote. Remember this as you read on.

Good day! Here we are again. Eight weeks older and 
wiser. We recently had some interesting happenings 
much to our delectation. There have been rays of light 
emanating from the tower of darkness (stirrings of 
life?). Admittedly, some of that light is infrared. There 
have been changes to the CARs in several areas. To-
gether these amendments make some of the biggest 
changes to the regulations since the 1990s saw the de-
mise of Air Regulations and Air Navigation Orders. 
These latest changes are mostly to do with flight crew 
licensing and privileges, flight rules, aircraft equip-
ment requirements, commercial flight operations and 
corporate aviation operations. I have addressed the 
changes that relate to maintenance below in numeri-
cal order.
      CAR 101 is Part I General Provisions, Subpart 1 
— Interpretation. This is the CAR that defines words 
and terms used in the other CARs. The first two 

BY NORM CHALMERS
Pacific Airworthiness Consulting

For those of you new to the aviation indus-
try and/or new to Canada, the following 
abbreviations are all commonly used in the 

aviation industry and you may come upon them in 
your day-to-day work:

CAR: Canadian Aviation Regulation, which is 
a law of Canada;  MEL: Minimum Equipment 
List;  RVSM: Reduced Vertical Separation Mini-
ma;  SDR: Service Difficulty Report;  SMS:  Safety 
Management System(s);  TC: Minister or “tower of 
darkness” or “the Tower” indicates Transport Can-
ada headquarters in Ottawa;  TC Holder: Type 
Certificate Holder/Owner

Regulations
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definitions listed below affect operations that carry relief flight 
crew on-board. The third definition will affect operators with-
out formal flight dispatch operations, which includes most of 
the smaller operators.
“flight relief facility-bunk” means a bunk that meets the require-
ments of Aerospace Recommended Practice ARP4101/3, Crew 
Rest Facilities, published by the Society of Automotive Engineers 
(SAE), and is configured in accordance with the requirements 
of section 3.2.9 of Aerospace Recommended Practice ARP4101, 
Flight Deck Layout and Facilities, published by the SAE.
“flight relief facility-seat” means a fully reclining seat that is 
separated and screened off from the passengers and flight deck, 
that is equipped with a call device, a restraint system designed 
to restrain a sleeping person and portable oxygen equipment, 
and that is not subject to distraction from noise generated in 
the cabin. 
“pilot self-dispatch” means the responsibility of the pilot-in-com-
mand for all decisions respecting the operational flight plan and 
for the flight watch.
 
CAR 103.12 is Part I General Provisions, Subpart 3—Admin-
istration and Compliance. In this amendment, the definition 
regarding the “Principal” of aviation organisations now in-
cludes persons responsible for maintenance or quality con-
trol. It starts out:
103.12 For the purposes of paragraphs 6.71(1)(c) and 7.1(1)(c) 
of the Act, “principal” means
 
The significant parts here are the references to the Aeronau-
tics Act, which states:
6.71 (1) The Minister may refuse to issue or to amend a Cana-
dian aviation document on the grounds that
(c) the Minister considers that the public interest—which may 
include considering the aviation record of the applicant or of 
any principal of the applicant, as defined in regulations made 
under paragraph (3)(a)—warrants the refusal.
7.1 (1) If the Minister decides to suspend, cancel or refuse to 
renew a Canadian aviation document on the grounds that
(c) the Minister considers that the public interest—which may 
include considering the aviation record of the holder or of any 
principal of the holder, as defined in regulations made under 
paragraph 6.71(3)(a)—warrants it.
 
Together these laws of Canada mean that any person with an 
unsavoury aviation enforcement record or criminal record 
can be kept out of aviation management.
 
CAR 602 is PART VI—GENERAL OPERATING AND 
FLIGHT RULES, Subpart 2—Operating and Flight Rules. The 
changes to this subpart are numerous regarding flight opera-
tions but now specifically refer to the new CAR 604 regarding 
private or corporate operations. This whole subpart warrants 
a review by all flight operations managers.
 
CAR 604 is Part VI Subpart 4—Private Operators. This sub-
part is a large document of about 50 pages and 24,000 words 
including many new aircraft maintenance requirements.
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This is significant because there are about 300 Canadian pri-
vate operators out there that previously were operating under 
a government order. This subpart is a harbinger of things to 
come in other areas including CAR 703, 704 and 705 opera-
tors. For that reason, you commercial operators ought to read 
on and become familiar with these changes.
 
Paragraphs 604.08 and 604.09 specify the duties and account-
abilities including those of the maintenance manager.

Paragraph 604.56 addresses RVSM maintenance require-
ments mandating continued airworthiness compliance. That 
is referring to TC Holder manuals, advisories and other docu-
ments known as Instructions For Continued Airworthiness 
or ICA.
 
604 Division VII—Emergency Equipment starts at paragraph  
604.116 and goes into detail including how and where this 
equipment must be stored. This kind of tasking usually needs 
the cooperation between maintenance and flight personnel.
 
604 Division VIII—Maintenance is very imposing and man-
dates some of the requirement found in CAR 706. It goes on 
to detail:
604.126 The maintenance manager is responsible and account-
able for the maintenance control system.
604.127 A private operator shall have, in respect of its aircraft, a 
maintenance control system that includes . . .
 
This topical area goes on listing requirements, (a) to (k), in-
cluding numerous procedures similar to those for commer-
cial operators. The best way to address this is with a formal 
procedures manual. Well-written procedures provide em-
ployees with guidance regarding compliance with the CARs 
and the company way of doing things. These procedures can 
also provide management with up-to-date training materials, 
which have been approved by management. Procedures can 
be changed and approved by company management unlike 
manuals approved by TC.
 
Paragraph 604.128 (1) states No private operator shall autho-
rize a person to perform maintenance or elementary work on 
any of its aircraft unless . . .
This area addresses the training and authorization require-
ments for personnel doing these tasks and the requirements 
for task completion.
 
Paragraph 604.129 Defect Reporting and Control Procedures 
states:
A private operator shall have procedures to ensure that . . .
 
This goes on addressing the reporting, recording and control 
of in-service aircraft defects. This involves the usage of jour-
ney logbooks, defect deferral procedures and MELs. Take care 
when writing these procedures because problems will occur if 
the maintenance and flight operations personnel are not us-
ing coordinated procedures that control, and show control of, 
in-service defects.
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Paragraph 604.130 mandates SDR reporting. If you submit an 
SDR, keep a copy in a separate file available to auditors and 
TC.

The next paragraph 604.131 states, A private operator 
shall have procedures to ensure that
(a) it is aware of the aircraft service information that the holder 
of a design approval document produces in respect of the aero-
nautical products used by the private operator;
(b) the aircraft service information is assessed, and the results of 
the assessment are signed and dated by the maintenance man-
ager and retained for six years; and
(c) the maintenance schedule or any other procedure is, if neces-
sary, amended in response to the assessment.
 
This topical area is very interesting to me because I have long 
emphasized the need for my clients to perform and record 
these actions. You need to formally consider implementing the 
actions addressed in documents such as service bulletins and 
other service documents supplied by the TC Holder. You then 
need to make a record of your considerations and your deci-
sions. Hand-written notes made directly on the service bul-
letin or other documents, signed and dated by maintenance 
and flight operations management, are simple ways to show 
compliance. Retain that record for six years or forever which-
ever you like. This area also addresses the need to amend any 
related approved maintenance schedule if it is affected.

Paragraph 604.141 regarding Operations Manager Qual-
ifications and Responsibilities clearly delegates aspects of 
maintenance to the operations manager. It states,
(2) The operations manager is responsible for the operational 
control of the private operator’s operations and shall
(a) coordinate the activities that affect operational control, in-
cluding activities relating to
(i) maintenance,
 
Paragraphs 604.147 mandates icing training (ref. 604.181) 
and paragraph 604.148 mandates SMS training (ref. 604.183).
CAR 604 Division X—Training Program goes from paragraph 
604.166 to paragraph 604.183 and is very detailed including 
the training requirements for maintenance and ground per-
sonnel. Paragraph 604.149 addresses training records that all 
managers need to be aware of to ensure compliance.

Paragraph 604.182(1) addresses training required for 
persons performing maintenance and elementary work and 
604.(2) addresses training required for persons performing 
servicing. Paragraph 604.183 details SMS training.
 
CAR 604 Division XI—Operations Manual—General Re-
quirement goes on with requirements that effect maintenance 
personnel as follows:
604.197 (1) A private operator shall have an operations manual 
that sets out the processes, practices and procedures applied in 
the course of its operations. The operations manual shall include 
a table of contents and shall deal with the following topics:
(a) the duties and responsibilities of all operational and main-
tenance personnel, and the hierarchy and chain of command 
within management;
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In CAR 700.02 regarding Requirements for an Air Operator 
Certificate, a new subsection is added following subsection 
(4) as follows:
(5) Despite subsections (1) and (2), a person who does not hold 
an air operator certificate may operate an air transport service, 
or operate an aeroplane or helicopter to conduct aerial work 
involving the transport of passengers or goods, if  . . .

It goes on to define the condition for this. To understand 
the impact of this we need to understand three definitions 
found in CAR 101 as follows:
“aerial work” means a commercial air service other than an air 
transport service or a flight training service;
“air transport service” means a commercial air service that 
is operated for the purpose of transporting persons, personal 
belongings, baggage, goods or cargo in an aircraft between two 
points;
“flight training service” means a commercial air service that is 
operated for the purpose of conducting flight training;

 
Here I begin my tangential dissertation. Last issue I copied 
the entire text of the presentation I gave to the Canadian 
government Standing Committee on Transport, Infrastruc-
ture and Communities. The purpose of those meetings was 
to answer questions posed by the Minister of Transport that 
include the effects of SMS on aviation safety. To date I have 
heard or seen no comment or result of those meetings but I 
will report to you if anything related does occur.

Since I am running out of space and time, I make this 
final note. TC’s own website information states that TC has 
about 5,200 staff in all the transportation modes with less than 
1,200 people doing the actual front line work. In my mathe-
matics, that’s about four bosses and support staff members for 
every inspector. I’ll have more to say on that and other related 
topics in our next issue. Please write a letter to our editor at 
AMU, suggesting topics to discuss. When you do write to us, 
you will become a member of a rare and endangered species. 
That’s all for now folks. Good day and take care.

Please be aware that I am not a lawyer or legal expert. What 
I write in my column is not legal advice or legal opinion. 
If you face a legal issue, you must get specific legal advice 
from a lawyer and preferably one with experience in the 
aviation matters in your own country/state.

NORM CHALMERS worked with Transport Canada as an 
Airworthiness Inspector for 25 years. Before this, from 1967 to 
1983, he worked in the aircraft maintenance industry in and 
around Western Canada and in the Arctic. His industry experi-
ence includes the operational maintenance of normal and com-
muter category aircraft and smaller transport category aircraft 
in the corporate sector as well as several years working in major 
repairs in the helicopter sector. As an Airworthiness Inspector, 
he has been responsible for most duties related to the position, 
including the approval of all aspects of maintenance, manufac-
turing, training, and responsibilities related to distribution or-
ganizations. Norm now operates Pacific Airworthiness Consult-
ing; www.pacificairworthiness.ca.  n

 (b) the organization and operation of the safety management 
system;
 (c) personnel training and qualifications;
 (d) record keeping;
 (e) the organization and operation of the maintenance control 
system;
 (h) procedures, if any, relating to minimum equipment lists;
 (n) accident and incident response considerations;
 
Paragraphs 604.203 to 604.205 addressing the detailed re-
quirements for an SMS may not be a significant change for 
some 604 operators because most already have some sort of 
SMS program in place. These paragraphs go into great detail 
and will likely require a significant re-write of most SMS man-
uals. I have, and will again, state my opinions regarding TC’s 
approach to SMS as I stated to Canadian government House 
of Commons Committee on Transportation as I detailed last 
issue. Paragraph 604.206 brings in new requirements for qual-
ity assurance programs similar to CAR 573 and CAR 706 but 
not in as much detail. Paragraphs 604.207 and 208 require that 
operators conduct independent reviews of the SMS program.
 
Moving on to CAR 605 changes, most of them are made to 
include the new CAR 604 requirements. In paragraph 605.04, 
the two references to “604.27” are changed to “604.37”.

In paragraph 605.10(1)(c) the reference to private opera-
tor certificate is changed to a special authorization issued under 
subsection 604.05(2). Paragraph 605.36(2)(b)(ii) now includes 
competency checks.

In CAR 605 Schedule I regarding recording requirements 
for journey logs, the heading references now includes refer-
ence to the new Paragraph 604.127(i).
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The most important convention in the aviation business once again brings together industry 
colleagues and friends, as important new ideas, products and information are presented 
during three high-energy days in Orlando.

The NBAA Business Aviation Convention & Exhibition 
scheduled for October 21-23 in Orlando, Florida, is 
the year’s most significant media event for the business 

aviation industry. This event brings together business leaders, 
government officials, manufacturers, and corporate aviation 
department personnel—an estimated 25,000 aviation profes-
sionals from the United States and around the world—in-
volved in nearly all aspects of the business. Here is the premier 
opportunity for aircraft purchase decision makers, entrepre-
neurs and other business leaders to meet and conduct busi-
ness and discuss current trends involving the use of aircraft 
for business purposes. As the fourth-largest trade show in 
the US, the convention features more than 1,000 exhibits dis-
played across one million square feet of floor space, as well as 
two aircraft displays—one outside, with about 100 aircraft, the 
other inside the exhibit hall, with nearly a dozen light business 
airplanes.

The show will also feature dozens of education sessions 
covering topics of interest to all attendees, from those consid-
ering the use of an airplane to support their business needs, to 
those who have long used an airplane to help their business 
succeed. Several Maintenance & Operations sessions (M&Os) 

are offered by exhibiting original equipment manufacturers as 
well.

Among the many education opportunities, you can learn 
earn how to use new technologies to your company’s advan-
tage during three cutting-edge sessions. The first is Mobile 
Technology: Learn How to Manage Devices, which will be 
held on Tuesday in Room S320F at the convention center. Pre-
senters from Jeppesen and Air Watch will share their insights 
on mobile device management.

On Wednesday in Room S320C/D, Implementing 
Weather Technology in the Cockpit with the FAA’s Gary Po-
kodner will provide an overview of the research being done 
by the agency’s Weather Technology in the Cockpit (WTIC) 
program. 

Also on Wednesday, Technology in the Cabin, presented 
Bombardier, Boeing and Gulfstream will cover everything 
from cabin management systems to connectivity in the cabin 
to the future of satellite technology. The session will be held at 
4:30 on Wednesday, in Room S320H.

See the complete list of education sessions and other con-
vention information at: www.nbaa.org/events/bace/2014/
agenda/program-schedule/
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Raising the Bar

On December 1, 2013, about 1303 Mountain 
Standard Time, a Beech B36TC, N36ML, was 
destroyed when it impacted terrain while ma-

neuvering near Yellow Pine, Idaho. The airplane was reg-
istered to and operated by the pilot under the provisions 
of Title 14 Code of Federal Regulations Part 91. The in-
strument rated private pilot and his four passengers were 
fatally injured. Instrument meteorological conditions 
prevailed and an instrument flight rules (IFR) flight plan 
was filed for the personal flight. The 234 nautical mile 
cross-country flight originated from Baker City Munici-
pal Airport (BKE) Baker City, Oregon, about 1222 with 
an intended destination of Butte, Montana. 

Information provided from the Federal Aviation 
Administration revealed that the flight departed from 
BKE under visual flight rules. At 1226, when the air-
craft was about 10 miles south of BKE at an altitude of 
about 6,200 feet, the pilot contacted the FAA Air Route 
Traffic Control Center (ARTCC) requesting to activate 
an IFR flight plan to Butte, Montana.

At 1230, the controller issued the accident airplane the 
BKE altimeter and identified the airplane was located 
about 13 miles south of the BKE VOR. The control-
ler then cleared the flight to Butte as filed and directed 
the pilot to climb and maintain 13,000 feet. The pilot 
acknowledged the clearance and altitude. The control-
ler followed with a clearance for the flight to proceed 
direct to the Donnelly VOR. At 1240, the controller 
advised the pilot that the McCall Municipal Airport 
(MYL), McCall, Idaho, altimeter setting was 30.04. The 
pilot acknowledged about one minute and six seconds 
later. At 1256, the controller asked the pilot to confirm 
he was level at 13,000 and established on victor airway 
121. The pilot responded with, “Negative, three six 
mike lima’s picking up too much ice, uh, we’d like to 
divert to, uh, Salmon.”

Shortly after, the pilot requested to descend to 
11,000 feet. The controller advised the pilot to maintain 
12,000 feet for terrain clearance. The pilot acknowl-
edged 12,000 feet.

Out of climbing power

Induction icing overwhelms a Beech aircraft on a cross-country flight.
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At 1257, the controller then asked the 
pilot if he would like to divert and the 
pilot subsequently verified that he would 
like to divert to Salmon. The controller 
cleared the pilot to Salmon via direct to 
the Salmon VOR and again instructed 
the pilot to maintain 12,000 for terrain 
clearance. The pilot acknowledged with 
“Maintain one two thousand six mike 
lima.”

At 1300, the controller asked the 
pilot to confirm he was still on victor 
airway 121 and the pilot responded with 
“Establishing victor 121.” The control-
ler directed the pilot to turn right 15 
degrees to be established on the airway. 
The pilot acknowledged. The controller 
then issued the pilot a low altitude alert, 
instructing him to check his altitude 
immediately. The controller stated that 
the minimum IFR altitude was 11,900 
and instructed the pilot to climb and 
maintain 12,000 feet immediately. When 
asked to say altitude, the pilot advised 
that he was at 11,500 and climbing. The 
controller reiterated to the pilot that they 
had to maintain 12,000 feet for terrain.

At 1301:04, the pilot advised the 
controller that he was having engine 
problems and 15 seconds later advised 
that he needed to “go to three uniform 
two immediately.” The controller asked 
the pilot to verify his altitude, which the 
pilot responded he was at 10,000 feet. 
The controller then asked the pilot if he 
was able to climb, and the pilot respond-
ed “negative.” The controller advised the 
pilot that MYL was 24 miles behind him 
and asked if he wanted to divert. The 
pilot responded affirmatively and asked 
for guidance. The controller suggested 
a heading of 253 degrees and reminded 
the pilot that the minimum IFR altitude 
was 11,900. 

At 1302, the pilot reported, “36ML 
just lost its engine” and asked the con-
troller to “Say again heading for six mike 
lima.” The controller advised that MYL 
was at the pilot’s six o’clock position and 
suggested a heading of 253 degrees, add-
ing that 3U2 was right below their po-
sition. The controller stated that he had 
information for the airport and asked 
the pilot if he’d like that information. 
There was an unintelligible response that 
could not be associated with any specific 
aircraft. The controller attempted to re-

lay communications via other aircraft in 
the area and broadcast 3U2 airport in-
formation to N36ML in the blind. There 
were no further communications with 
N36ML.

The FAA subsequently issued an 
Alert Notification (ALNOT) at 1328. 
The United States Air Force Rescue Co-
ordination Center (ARCC), Civil Air 
Patrol, local law enforcement, Idaho 
Air National Guard, Idaho Department 
of Aeronautics, and volunteers com-
menced search and rescue operations 
throughout the area where radar contact 
was lost. There were no reported ELT 
signals within the area of the last radar 
target. 

The wreckage was located in snow 
covered wooded mountainous terrain 
on January 10, 2014 by a ground search 
team about 1.5 miles east of the last re-
corded radar target.

Personnel Information 
 
The pilot, age 51, held a private pilot cer-
tificate with an airplane single-engine 
land and instrument airplane ratings. 
A second-class airman medical certifi-
cate was issued to the pilot on March 27, 
2013, with the limitation stated “must 
wear corrective lenses.” The pilot re-
ported that he had accumulated a total 
of 1,050 total flight hours at the time of 
his most recent medical application. The 
pilot’s logbook was not located.

Aircraft Information 
 

The six-seat, low-wing, retractable-gear 
airplane, serial number (S/N) EA-375, 
was manufactured in 1983. A Continen-
tal Motors TSIO-520-UB3F rated at 300 
horsepower powered it. The airplane 
was also equipped with a McCauley 
3A32C406-C adjustable pitch propeller. 
Review of partial copies of the aircraft 
logbooks revealed that the most recent 
annual inspection was completed on 
June 3, 2013, at a tach time of 1,611.85 
hours. The engine was overhauled on 
March 19, 2010, and subsequently in-
stalled on the airframe on April 1, 2010, 
at a tach time of 1,275.67 hours.

Review of the Raytheon Aircraft 
Company model B36TC pilot operating 
handbook, section 2, heading KINDS 

OF OPERATIONS states in part “…
flight in icing conditions prohibited.”

Section 3, Emergency Proce-
dures, revealed that under the heading 
“BLOCKED INDUCTION SYSTEM,” a 
checklist included the following: 
1. Alternate Air T-Handle ... PULL AND 
RELEASE
2. See INDUCTION SYSTEM BLOCK-
AGE later in this section. 

The heading titled “INDUCTION 
SYSTEM BLOCKAGE,” stated in part 
“… if the alternate induction air door 
becomes stuck in the closed position, 
it can be opened by: ALT AIR PULL & 
RELEASE T-Handle (lower left sub pan-
el) ... PULL AND RELEASE. The section 
further states, “With the induction air 
filter completely blocked, the alternate 
air opening will provide sufficient air to 
allow the engine to develop maximum 
continuous power up to approximately 
13,000 feet. Above that altitude, the 
manifold pressure will drop at a rate of 
approximately 1 inch per 1,000 feet.” 

Section 7, Systems Description, 
heading INDUCTION SYSTEM IC-
ING states in part, “… the possibility of 
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Idaho, and into western Wyoming, which included the acci-
dent site. Two small areas of IFR conditions were embedded 
within the region. 

The closest weather reporting facility to the accident site 
was from McCall Municipal Airport (MYL), McCall, Idaho, 
located approximately 27 miles west at an elevation of 5,024 
feet and along the immediate route of flight. At 1251, recorded 
weather conditions were wind from 140 degrees at 11 knots, 
visibility nine miles in light rain, ceiling overcast at 2,400 feet 
above ground level (agl), temperature 2C, dew point 0C, al-
timeter 30.04 inches of mercury (Hg), remarks: automated 
observation system, sea level pressure 1017.9-hPa, hourly pre-
cipitation 0.03 inches, temperature 2.2C, dew point 0C.
The closest upper air sounding or rawinsonde observation 
(RAOB) was from the NWS Boise (BOI), Idaho, located ap-
proximately 90 miles south of the accident site at an eleva-
tion of 2,867 feet. The 1700 sounding depicted a surface based 
temperature inversion to 1,500 feet agl with the lifted conden-
sation level (LCL) immediately above at 1,914 feet agl (4,781 
feet msl), and a convective condensation level (CCL) 7 at 
4,988 feet agl (7,855 feet msl). The expected top of the clouds 
was at 13,465 feet. The freezing level was identified at 8,455 
feet with the sounding indicating a relative humidity greater 
than 80 percent from 8,000 to 12,000 feet with temperatures 
below freezing that supported icing conditions. 

At the accident airplane cruising level of 13,000 feet the 
wind was from 300 degrees at 53 knots with a temperature of 
-8.5C, with a potential for trace of rime type icing. The icing 
potential increased at lower levels and reached a 77 per cent 

induction system icing is reduced by the non-icing character-
istics of the Bonanza’s fuel injected engine and an automatic 
alternate induction air source. Under certain conditions, how-
ever, impact ice can form at several points in the induction 
system. If the air intake or filter becomes clogged with ice, a 
spring-loaded door in the air intake duct will open automati-
cally and the induction system will operate on alternate air. 
If the alternate air source door becomes frozen in the closed 
position, a pull-and-release T-handle is provided to force the 
door open. With a completely blocked induction filter, full 
power can be expected up to approximately 13,000 feet.”

The airplane was last refueled at Baker Airport’s self-
serve pump on November 27, 2013. The amount of fuel was 
undetermined due to a system recording error. 

Meteorological Information 
 
A National Transportation Safety Board (NTSB) staff meteo-
rologist prepared a factual report for the area and timeframe 
surrounding the accident. The National Weather Service 
(NWS) regional radar mosaic for 1300 depicted a large area 
of echoes to the north of the accident site and no significant 
echoes over the accident site or over the McCall area, which 
was reporting light rain at the time of the image. The NWS 
Weather Depiction Chart for 1200 depicted an area of IFR 
conditions by a shaded contour over the Washington and Or-
egon coasts, and a separate area of eastern Washington and 
northern Idaho, surrounded by an area of marginal visual 
flight rules (MVFR) conditions. A second area of MVFR con-
ditions was depicted extending over eastern Oregon, southern 

Pilot and Beechcraft — Photo credit: websleuths.com
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probability of moderate clear type icing at 8,500 feet. Between 
12,000 and 11,000 feet there was an approximately 80 per cent 
probability of light clear icing with relative humidity of 95 per 
cent and temperatures between -7 and -5 C.

The Geostationary Operational Environmental Satel-
lite number 15 (GOES-15) satellite image for 1300 depicted 
several bands of low, mid, and high clouds over the area. The 
radiative cloud top temperature over the last radar target was 
-59.16C, which corresponded to cloud tops near 35,000 feet 
and indicated cirrostratus clouds. Several lenticular cloud 
bands were also observed supporting mountain wave activ-
ity over Oregon, southern Idaho, and northern Nevada, with 
overcast clouds over the accident site.

There were six pilot reports of light to moderate rime ic-
ing conditions below 18,000 feet scattered over Idaho prior to 
the accident, and nine reports after the time of the accident. 
There were also several reports of mountain wave activity and 
of light to moderate turbulence at altitudes above 18,000 feet. 
After the time of the accident there were also two urgent pilot 
reports from aircraft reporting moderate to severe turbulence 
in the vicinity of Idaho Falls over southern Idaho.

A full series of Airmen’s Meteorological Information 
(AIRMETs) issued by the NWS were current for the time-
frame and intended route of flight. The active AIRMETS in-
cluded AIRMET Zulu for moderate icing, AIRMET Sierra 
for mountain obscuration and AIRMET Tango for low-level 
windshear and turbulence.
The pilot of N36ML logged on to the Direct Users Access Ter-
minal System (DUATS) and filed an instrument flight plan at 
1200 on December 1 with a requested altitude of 13,000 feet. 

No formal weather briefing information was requested on the 
DUATS system and there were no records of any contact with 
the FAA contract Flight Service Station. It is unknown if the 
pilot utilized any additional sources of weather prior to the 
flight.

Wreckage and Impact Information 
 
Examination of the accident site by representatives of Textron 
Aviation under the supervision of the NTSB IIC revealed the 
airplane impacted terrain about 1.6 miles northwest of the 
Johnson Creek Airport (3U2) at an altitude of about 7,619 
feet msl. The initial point of contact was identified by a group 
of about five topped trees, about 40 feet in height. A swath 
of seven topped trees, each reduced in height as the debris 
path progressed on a heading of about 078 degrees magnetic. 
Portions of right and left wing, and tail cone were observed 
within the swatch of topped trees. 
The aft portion of the fuselage, vertical stabilizer, rudder, and 
elevators were located about 104 feet from the initial point of 
contact. A large impact crater was observed immediately ad-
jacent to the aft fuselage. Portions of left and right wing struc-
ture were observed between the aft fuselage and the forward 
portion of the fuselage and engine, which was located about 
138 feet from the initial point of contact. All major structural 
components of the airplane were located within the wreckage 
debris path. 
The engine and remaining attached forward airframe struc-
ture was found inverted and exhibited fire damage. A portion 
of the right inboard wing was found folded upward and po-
sitioned over the forward fuselage structure. The aft portion 
of the fuselage exhibited fire damage. The cockpit area was 
fire and impact damaged. Continuity was established from the 
cockpit engine controls forward to the engine.

Examination of the recovered wreckage by representa-
tives from Textron Aviation and Continental Motors revealed 
that the fuselage was fragmented into multiple sections and 
exhibited fire damage. The engine remained attached to the 
airframe via various wires and hoses. The induction system 
from the induction air filter aft was intact and fire damaged. 
The alternate induction air door remained attached and ex-
hibited thermal damage. The spring was intact and remained 
attached to its respective mounts. The control cable was ther-
mally damaged and remained attached to the actuator arm, 
however, it was separated about an inch from the attach point. 
The remaining portion of the cable was continuous to the 
cockpit area. The actuator arm functioned by hand and the 
alternate induction air door opened and closed freely. 

The instrument panel was thermally damaged with mul-
tiple instruments displaced. Partial flight control continuity 
was established throughout the airframe to all primary flight 
controls. Multiple separations in the flight control system 
were observed. All separations exhibited signatures consistent 
with tension overload. 

The right wing was displaced from the fuselage and sep-
arated into multiple sections. The leading edge structure of 
the inboard portion of the right wing from the flap aileron 

Yellow Pine, Idaho
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junction to the wing root was displaced to the main wing spar. 
The left wing was displaced from the fuselage, separated into 
multiple sections, and exhibited slight thermal damage. The 
leading edge structure of the left wing from the flap aileron 
junction was separated from the main spar inboard to the 
wing root. A circular impression was observed on the out-
board portion of the separated leading edge structure. 

The vertical stabilizer was separated from the airframe. 
The leading edge of the vertical stabilizer exhibited a circular 
impression on the left side from the base of the stabilizer to 
about mid height. The right side of the vertical stabilizer ex-
hibited buckling from the impression aft to the aft spar. The 
rudder was separated from all its mounts. The rudder was 
bent and buckled throughout and exhibited fire and thermal 
damage.

The left horizontal stabilizer was separated from the fu-
selage. The inboard portion of the left stabilizer was bent and 
buckled from the leading edge to the trailing edge. The left 
stabilizer aft spar was mostly separated from the stabilizer. 
The right horizontal stabilizer was separated from the fuse-
lage. The leading edge of the right horizontal stabilizer from 
the root to about mid span was torn away from the spar and 
bent downward. A portion of the right horizontal stabilizer 
leading edge skin was compressed aft to the spar and exhibit-
ed a circular impression. The leading edge structure exhibited 
a downward circular impression at about mid span.

Examination of the recovered engine revealed that the 
starter and the right magneto were separated from their re-
spective mounts. All six cylinders remained attached. The 
exhaust remained intact and exhibited impact damage. The 
induction system for cylinders two, four, and six, were impact 
damaged and one, three, and five were intact. The induction 
crossover balance tube was crushed upward. The top spark-
plugs, fuel pump, vacuum pump, and starter adapter were 
removed. All six cylinders were examined internally using a 
lighted borescope and were unremarkable. The engine was 
rotated by hand using a hand tool attached to the crank-
shaft propeller flange. Rotational continuity was established 
throughout the engine and valve train. Thumb compression 
and suction was obtained on all six cylinders. 

The top sparkplugs were removed and examined. The 
number one and six sparkplugs were damaged. All six spark-
plugs were oil coated and exhibited normal wear signatures.

The turbocharger was intact and remained attached to 
the engine and exhibited thermal damage. The turbocharger 
would not rotate by hand, however, debris was observed with-
in the turbine side. The waste gate was intact and thermally 
damaged. The turbo controller was intact and thermally dam-
aged. The relief valve was intact and thermally damaged. 

The propeller was separated from the crankshaft propel-
ler flange. Propeller blade No. One was separated from the 
propeller hub and exhibited slight twisting near the blade tip 
and chord-wise striations at about mid-span. Propeller blade 
No. Two was intact and exhibited slight aft bending. Propeller 
blade No. Three was bent aft about 12 inches from the blade 
tip and exhibited slight leading edge gouging at the tip. No 
evidence of any preexisting mechanical malfunctions was 

observed with the recovered airframe and engine that would 
have precluded normal operation.

Medical and Pathological Information 
 
The Valley County Coroner conducted an autopsy on the pilot 
on January 17, 2014. The medical examiner determined that 
the cause of death was “… severe blunt force trauma.”
The FAA’s Civil Aeromedical Institute (CAMI) in Oklahoma 
City, Oklahoma, performed toxicology tests on the pilot. Ac-
cording to CAMI’s report, volatiles, and drugs were tested, 
and had positive results for 46 (mg/dL, mg/hg) ethanol de-
tected in muscle and no ethanol was detected in liver.

Tests and Research
 
A Garmin GPSMap 396 was recovered from the wreckage and 
subsequently shipped to the NTSB Vehicle Recorders Labo-
ratory, Washington, DC for further examination. Power was 
applied to the GPS unit and the data was successfully down-
loaded. The GPS unit contained 40 recorded sessions from 
July 13, 2013 to December 1, 2013. 

Two flights were recorded on November 27, 2013, one 
from BKE to Butte, Montana, and one returning to BKE. The 
tracks to and from Butte were predominantly a direct course 
over mountainous terrain. Review of the track log from the 
day of the accident depicted a departure from runway eight 
at BKE. The flight continued on a southerly course until turn-
ing to an easterly course at 1231. The data depicted that the 
flight leveled off at an altitude of about 13,000 feet, at 1237. 
The flight continued on an easterly heading with altitudes 
fluctuating around 13,000 feet and groundspeeds between 
200 and 228 knots. At 1244, a decrease in groundspeed was 
observed while altitude remained about 12,900 feet. For the 
following six minutes, the recorded groundspeed decayed to 
the slowest recorded groundspeed of 165 knots, however, it 
then increased to a maximum of 200 knots while the recorded 
altitude fluctuated between 12,800 and 13,000 feet. 

The data further depicted that at 1953, a decrease in 
groundspeed and a descent from an altitude of about 13,000 
feet started. The descent continued for about four minutes be-
fore a climb was initiated from the lowest recorded altitude of 
11,591 feet. Throughout the following two minutes, the flight 
ascended to an altitude of about 12,014 feet and groundspeed 
of 139 knots. The data then depicted a constant descent and 
fluctuating groundspeeds between 123 knots and 179 knots 
for about four minutes to the end of the recorded GPS data. 
During the last two minutes of recorded GPS data, heading 
changes to the southeast, northeast, and east were observed. 
The last recorded GPS position was located about 0.19 miles 
west of the accident site at an altitude of 7,989 feet, ground-
speed of 123 knots, and ground track of 083.5 degrees.

The National Transportation Safety Board determines 
the probable cause(s) of this accident to be: The pilot’s con-
tinued flight into known light-to-moderate icing conditions 
over mountainous terrain. Contributing to the accident was 
the loss of engine power due to induction icing.  n
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AMU Chronicles
BY SAM LONGO,  AME  A&P

Membership has its privileges
It is not a fancy Health Club, nor is it a swank Golf and Coun-

try Club, and despite my shining melon, it is definitely not 
“The Hair Club for Men.” The club that I am speaking about 

is far more beneficial to one’s health and definitely more grass-
roots in nature. There are no membership fees or secret hand-
shakes, yet the number of inductees into its bedraggled ranks is 
growing like wildfire. 

The idea for this club was a direct result of taking early 
retirement at age 54. After 22 years of teaching Aircraft Me-
chanics at Centennial College I was ready to move on. At the 
retirement party held in the Aircraft Maintenance Hangar I 
made a short but sweet speech, stating, in my humble opinion, 
the three key ingredients to a happy retirement. Number One: 
make sure you are still smiling when you leave (no one likes a 
grumpy teacher). Number two: make sure you have plenty of 
hobbies to keep you busy. Finally, and perhaps most impor-
tantly, keep your wives working for as long as possible! 

My male colleagues met this last piece of sage advice with 
uproarious applause. However there were more than a few 
scowling glances from the bouquet-wielding wives in atten-
dance. Of course it was a good-hearted joke and fortunately 
my wife Irene has a healthy sense of humour. Ultimately, that 
was the moment when the seed was planted for the RDWWW. 
Or as I refer to it: the RD-Triple-W Club (Retired Dudes With 
Working Wives).

Surprisingly, in the six years since I retired I have come 
across quite a few of my friends that have also found them-
selves in this unique and enviable predicament. Some of my 
latest recruits include a retired police officer, an X-ray tech-
nician, a professional photographer, and even a Canadian air 
force captain. There are no barriers or segregation when it 
comes to our happy little club. Of course there are pros and 
cons to this singularly satisfying situation, and it can be prone 
with perilous pitfalls.

To have even a slim chance of becoming a successful 
candidate, the wives in question must really want to continue 
working for all the right reasons. Ideally they wish to continue 
because they truly love what they do. Otherwise this new-
found freedom can easily generate petty jealousies, especially 
if the club member simply goofs off once his spouse departs 
for the realities of her working world.

The trick for each club member to excel in his new role 
is really quite simple. You must strive to become the ultimate 
househusband. Your goal must be to provide unwavering sup-
port to your woman in every way, ultimately providing her 

with a higher quality of life. This requires that you step up 
to the plate and cook dinner, dust, vacuum, do dishes, walk 
the dog, garden, maintain the house etc. etc. so that her “non-
working” time is greatly enhanced and therefore much more 
relaxed.  Okay, no one said being a member would be easy, but 
despite these “cons” there are still more than enough “pros” to 
make it worthwhile. If you are organized, you can intersperse 
your own agenda into your ongoing domestic chores. For me, 
restoring and riding vintage motorcycles is a pleasant retire-
ment pastime that helps balance the boredom of dusting the 
bedroom furniture and unloading the dishwasher. You must, 
however, be diligent in arranging these activities into a cohe-
sive, common sense order. 

For example, don’t think you can rebuild the engine of a 
1965 Honda Superhawk in the late afternoon and then squeeze 
in making a meatloaf for dinner. Switching rapidly from ga-
rage coveralls to a kitchen apron is not advisable and can 
make for some disastrous dinner conversation. Wife: “What is 
that rather unique flavour in the meatloaf dear?  Sheepish re-
sponse: “Hmmm, it could be vintage Honda.” In this particu-
lar case, saving the day might involve selecting the appropriate 
wine — perhaps a nice Pinot “Greasio.” But I digress.

As mentioned earlier, being a member of the RD-Triple-
W is not for the faint of heart. If you have the ability to re-
tire early and find yourself in this position, the club will wel-
come you with open arms. However, be aware that it is a very 
slippery slope to attain this level of domestic nirvana. Your 
masculinity may be challenged if caught exchanging recipes 
or discussing laundry detergents with other members over 
coffee at Tim Horton’s. Be prepared to explain the benefits of 
your situation, while simultaneously quoting sports statistics 
and the latest horsepower figures of the new Harley-Davidson 
Dyna Glide. 

Part of your job is to lead by example. I’m not sure if he 
qualifies as an official member, but to quote the infamous Red 
Green: “Keep your stick on the ice; we’re all in this together” 
immediately springs to mind. No truer leadership words were 
ever spoken, and this could well serve as the mantra for our 
group. The RD-Triple-W needs you! Househusbands have 
a voice in this club, and because of that fact, we desperately 
need all the support we can get. Membership still has its privi-
leges and it sure does beat the heck out of working. Believe 
me, I’m not just a member; I’m also the president!

For more published writing by Sam Longo, please visit www.
samlongo.com   n
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