
Publication Mail Agreement No.  0041039024
and Return Undeliverable Canadian Addresses to
Alpha Publishing Group (2004) Inc.
Unit 7, 11771 Horseshoe Way, Richmond, BC, V7A 4V4
email: amumagazine@outlook.com

August - September 2014
Volume 13/Issue 2

$7.95

composites

Transport Canada Approved for R/T

Clare Leavens Award     Joe Chase Award     Aviall High Achievement Award

Using and testing

Electronics:
back to basics

AMU-OFC-IFC.indd   1 8/5/14   1:14 PM



AMU-OFC-IFC.indd   2 8/5/14   1:14 PM



Departments

Features

Published by Alpha Publishing Group (2004) Inc.AirMaintenance Update
Publication Mail Agreement Number 0041039024
and Return Undeliverable Canadian Addresses to:
Alpha Publishing Group (2004) Inc.
Unit 7, 11771 Horseshoe Way
Richmond  BC  V7A 4V4   Canada

Unit 7, 11771 Horseshoe Way
Richmond  BC  V7A 4V4  Canada

phone: (604) 214-9824   l    fax: (604) 214-9825

email: amumagazine@outlook.com       website: www.amumagazine.com

editor: John Campbell
art director: Mike Smith

publisher: Bill Carter
sales manager: Bill Carter

Advertising inquiries: (604) 214-9824

Publications Mail Registration No.  0007198278

production manager: Chrissie Harvey
circulation: Anne Gervin

contributors: Mike Broderick, 
Norm Chalmers, Sam Longo, Stuart McAulay, 

Brian McNair, Gordon Walker, Sue Yost

Subscription Rates:  1 Year: $40    2 Years: $60 
AirMaintenance Update is published 6X annually.
AirMaintenance Update may not be reproduced in
whole or in part in any form without the express written
permission of Alpha Publishing Group (2004) Inc.
Copyright 2014    Printed in Canada

Corporate Member of:

 Helicopter
 Association
 International

This publication neither endorses nor confirms the information
contained within. The appropriate authorities should be
contacted prior to commencing work on any aircraft or
aircraft part or procedure.

ISSN  1703-2318

Today’s Composites 10
 
Composite Structure and
the House of Commons 18
By Norm Chalmers
 
Back to (Electrical) Basics 30
By Gordon Walker

Raising the Bar: Improper Fuel Planning 35
Beech C90 N269JG

4 Upcoming Events

6 STCs & New Products

8 Industry Forum

24 AME Association
 and PAMA News

39	 Classified

42 AMU Chronicles
 By Sam Longo

AMU is viewable online: subscribe and download at www.amumagazine.com

It’s often been said, and it may even be 
true, that sheer enthusiasm for the task 
at hand will overcome anything in its 

path. Enthusiasm is contagious and even 
a joy to watch — until somebody gets hurt 
of course. Then it’s hilarious! (Sorry, that’s a 
bad joke from a T-shirt.) But enthusiasm is 
precisely what will be on display during the 
2014 Aviation Summit in Palm Springs, Cali-
fornia, October 30 – November 2. This event 
will host 10,000 pilots, industry experts and 
aircraft enthusiasts and give attendees the 
opportunity to see the latest products, talk to 
industry experts and see the unveiling of the 
Triton Aircraft Concept — which is being 
touted as a vessel with “breakthrough pan-
oramic views and luxury accommodations 
never before seen in sightseeing adventures 
and luxury travel.”

But the “enthusiasm” part of the program 
is the annual Parade of Planes that kicks off 
the Summit. This is a unique event that sees 
nearly 100 planes of various descriptions 
taxiing for over a mile from Palm Springs In-
ternational Airport to the Palm Springs Con-
vention Center. The hook is, they’ll taxi on 
public roads as folks line the streets to cheer 
them on. What a bizarre, fun, over-the-top 
and uniquely American way to have a great 
time and to celebrate the relationship be-
tween human and machine. No doubt, it will 
be quite the stirring spectacle! 

“There’s nothing quite like the Parade of 
Planes anywhere else in the country,” said 
Marco Parrotto, president of Lift Event Man-
agement, who is planning and organizing 
the event. “It allows fans to get up close and 
personal with some of the most sophisticated 
aircraft in the country and in the world.”

The Parade of Planes is set for Thursday, 
October 30 and then on Sunday, November 
2, they’ll turn it around and do it again as the 
planes taxi back to the airport. And as the 
parade goes by, all the taxiing pilots there can 
thank their local AME that his or her aircraft 
is humming along smoothly with all of Palm 
Springs watching and waving.
 — John Campbell
     Editor

Salute to the
Parade of Planes
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Cleveland International Air Show
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Cleveland, OH
www.clevelandairshow.com

Wings over Waukegan
September 6, 2014
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www.waukeganairshow.com
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STCs & new products

Tesla NanoCoatings now offers 
a new high performance coating 
containing no heavy metals like 
cadmium or lead, which are 
found in zinc-rich coatings. Using 
carbon nanotechnology, Teslan 
1500 is an aluminum-based 
corrosion control coating that 
is said to be much safer for the 
environment. Teslan 1500 is a 
two-coat system that is also said to reduce labour costs 25-30 per cent while 
doubling the life of the coating. 
                          For more information visit www. teslanano.com

Walter Surface Technologies’  
new Coolcut XX 4-1/2-, 5-, 
and 7-inch general purpose 
sanding disc products feature 
Cyclone self-sharpening grains 
technology that is said to remove 
more material in less time when 
compared to a regular sanding 
disc. The product is suitable 
for heat-sensitive metals such 
as stainless steel, sanding and finishing of stainless and alloys, weld removal, 
grinding and more. All 7-inch sanding discs are preformed to fit on Walter 
Surface Technologies’ turbo backing pads without warping, allowing maximum 
contact with the work piece.
                          For more information visit www.walter.com

KH Industries has introduced new 3,200- and 
7,200-Lumen LED quad lights that feature a low 
amperage draw allowing up to 20 LED quad lights to 
be strung together for a continuous light source.
The company says its original fluorescent quad light 
was based on specifications from the 737 production 
line. Now with the recent dual cUS/CSA Certification 
for the 3,200 and 7,200 Lumen models the LED Quad 
Light promises to deliver an unbreakable wide area, 
portable lighting system. 

For more information visit www.khindustries.com

Olympus has introduced the 
RollerFORM, a new ultrasound phased 
array wheel probe that has been 
developed to facilitate high-quality, 
immersion-like ultrasonic testing of 
composites and other smooth-surfaced 
materials. The RollerFORM uses 
ultrasonic beams for the nondestructive 
testing of parts and materials in 
manufacturing and maintenance environments. Common applications include 
delamination sizing and quantifying porosity of composite materials, as well as 
wall-loss monitoring in aluminum panels.
                       For more information visit www.olympus-ims.com

Stanley Engineered Fastening now offers 
its self-locking Spiralock thread form—
which is said to be highly resistant to 
shock, vibration, and temperature induced 
loosening—in a range of corrosion-
resistant, stainless steel, fractional 
and metric hex flange nuts. Spiralock’s 
threaded nuts accept standard male 
fasteners and eliminate the need for other 
locking devices, minimize galling, since it is 
free spinning until clamp load is applied, and substantially reduce the potential 
for fatigue failure.
         For more information visit www.StanleyEngineeredFastening.com

Aluminum-based Teslan 1500
protective coating

New sanding discs feature
Cyclone technology

LED wide area
portable lighting systems

Ultrasound phased array wheel probe
inspects composites

Shock, vibration, and temperature-
resistant stainless nuts

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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Eighteen-volt Ni-Cad
master cordless tool kit

Snap-on Industrial’s  cordless 
power tools can now be kept 
in one central location with 
the company’s 18 Volt Ni-Cad 
master took kit, a complete 
cordless system that drives, 
drills, cuts, greases and lights 
and is powered by a single 
battery and charger.
The kit includes Snap-On’s 
drill driver, impact wrench, reciprocating saw, grease gun, two Ni-Cad batteries, 
and work light. The case with handle and wheels makes the job of transporting 
the cordless tools easier while the tools are organized in control foam. 
                        For more information visit www.snapon.com
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Industry Forum

STAR NAV AND SKYSERVICE 
INK FIVE-YEAR DEAL

 
 
 
Toronto-based Star Navigation Systems 
has signed a five-year contract with Sky-
service Business Aviation of Montreal, 
for the purchase of the STAR-A.D.S. 
(airborne data services) solution for 
installation on Learjet 45s operated by 
Skyservice Air Ambulance.

The potential total value of the con-
tract is estimated to be $550,000 over 
five years, while the ADS system itself 
provides real-time tracking and moni-
toring functions that allow Skyservice to 
monitor their aircraft and flight status at 
any time, worldwide.

 
HONDAJET FINALLY UP AND 
RUNNING  
 
 
 
 
 
 
 
 
 
It’s been a long time coming, but the first 
production HondaJet has finally taken to 
the skies. The 84-minute flight took place 
at HondaJet’s headquarters at Piedmont 
Triad International Airport in Greens-
boro, North Carolina, in mid-June, with 
the aircraft reaching an altitude of 15,500 
feet (4,700 m) and a speed of 348 knots 
(644 kmh). With a lightweight compos-
ite fuselage, the aircraft is said to be “the 
fastest, highest-flying, quietest, and most 
fuel-efficient jet in its class.” The flight 
was one more step toward the company’s 
goal of Federal Aviation Administration 

(FAA) certification and entry into ser-
vice by 2015.

FLYING COLOURS PICKS UP 
MIDDLE EAST MAINTENANCE
 
 
 
 
 
 
 
 
 
 
Canadian maintenance specialist Fly-
ing Colours Corporation has received 
approval from the Qatar Civil Aviation 
Authority (QCAA) to carry out main-
tenance work on business aircraft regis-
tered in the State of Qatar. The approval, 
which was awarded on June 17, means 
that a full range of regular and line 
maintenance work can be undertaken at 
Flying Colours’ Peterborough, Ontario-
based facility on business jets originat-
ing from Qatar.

It also means Flying Colours can 
continue airworthiness and mainte-
nance work on aircraft, including all 
those under its Transport Canada Civil 
Aviation (TCCA) approval including the 
full Bombardier Challenger range, Bom-
bardier Global Express, and the Dassault 
Falcon family.

HARTZELL TO SUPPLY PROPS 
FOR TBM-900S

Hartzell Propeller Inc. and plane maker 
DAHER-SOCATA have re-upped their 
long-term partnership with a five-year 
agreement, under which Hartzell will 

supply the recently introduced TBM 900 
with swept airfoil structural composite 
five-blade propellers and spinners. For 
its five-blade prop—which is said to be 
quiet in the cabin and in the pattern—
Hartzell incorporates a nickel erosion 
mesh and field replaceable nickel-cobalt 
erosion shield to prevent foreign object 
damage to its unlimited-life blades.

THE EXPERIENCE OF SKY-HIGH 
FINE DINING
From time-to-time we’ve all asked our-
selves the question: “Why can’t I have 
two-star Michelin cuisine at 41,000 
feet?” Well, now you can. Gourmet din-
ing is just one of the many premium 
features found in PRIVAJET’s recently 
remodeled Boeing Business Jet.
 
 
 
 
 
 
 
 
 
 
 
The specialist VVIP aircraft charter and 
management company unveiled the re-
designed BBJ at a special event held in 
Basel, Switzerland, June 4. The 19-seat 
aircraft features a master bedroom suite 
with queen size bed, an office, a lounge, 
and a separate dining area with seating 
for six. Of course there’s also broadband 
WiFi, iPads and new HD monitors. If 
passengers get hungry, there’s a “Flying 
Chef ” service onboard showcasing the 
work of Yves Mattagne, the Michelin 
two-star chef and owner of Sea Grill in 
Brussels, Belgium. No need to ask, this 
vessel does not have economy class.

GULFSTREAM LAUNCHES 
NEWER, FASTER G650
Business jet builder Gulfstream Aero-
space recently unveiled its new G650ER 
ultra-long-range aircraft that reportedly 
can cruise at near supersonic speed (0.90 
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Mach) while carrying eight people 6,400 
nautical miles (11,853 km). This is an in-
crease in range of up to 500 nm (926 km) 
over the original G650.

Earlier this year, a Gulfstream 
G650ER was flown 6,947 nm (12,866 
km) from Los Angeles International 
Airport to Tullamarine Airport in Mel-
bourne, Australia, at an average speed of 
Mach 0.86. This flight was accomplished 
with fuel reserves well in excess of the 
National Business Aviation Association’s 
(NBAA) instrument flight rules (IFR) 
requirements and took 14 hours and 
58 minutes into head winds of up to 13 
knots.

Currently undergoing Federal Avia-
tion Administration certification, the 
G650ER shares the same cabin, avion-
ics and other systems as the G650. As 
a result, current G650 owners will be 
able to upgrade their original G650 to 
a G650ER beginning in the first quarter 
of 2015. Upgrades will require a modifi-
cation to the G650’s fuel system that in-
creases the fuel capacity of the G650ER’s 
wings over the G650.

BATTERIES COULD BE BETTER, 
SAYS EXPERT
The whereabouts of Malaysian Airlines 
Flight 370 continues to elude recovery 
crews. The flight disappeared from radar 
March 8, less than an hour after takeoff. 
Rescue and recovery efforts have cen-
tered on locating the “ping” from the 
flight data recorder. However, the bea-
con was limited by the short lifetime 
of its lithium-ion battery. Now, Patrick 
Pinhero, a chemical engineering expert 
at the University of Missouri, suggests 
that betavoltaics, a 60-year-old battery 
technology, can help extend the life of 
black box batteries, which could aid in 
research and recovery efforts.

“The current battery that powers the 
underwater locator beacon is a lithi-
um-ion battery that can operate for 30 
to 40 days,” said Pinhero, professor of 
chemical engineering in the College of 
Engineering at MU. “However, battery 
technology exists that provides enough 
energy to power the beacon much lon-
ger. Betavoltaic batteries could power 
the beacon much longer leading to an 
increased chance of locating the downed 
aircraft.”

As seen in the recovery efforts with 
Flight 370, lithium-ion batteries have a 
finite life once activated, Pinhero said.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The actual operating lifetimes can vary 
depending on last scheduled replace-
ment date (lithium-ion batteries are 
normally replaced once a year). In many 
cases, larger lithium batteries can fail 
leading to overheating and fires.

“In terms of performance, a betavol-
taic battery can run for years without 
replacement and never needs to be re-
charged. It is unaffected by temperature 
and will not heat up even if shorted,” 
Pinhero said.

While implementation of betavoltaic 
batteries could take time, Pinhero sug-
gests that an alternative could be devised 
where the betavoltaic battery becomes a 
charger for the current lithium-ion bat-
teries. This would serve to extend the 
lifetime of the chemical battery already 
in use and would allow for a transition 

to the longer-lasting energy source. 
Considering that searches for missing 
aircraft can last years, it is time for a sig-
nificant upgrade to the underwater loca-
tor beacon’s power source, Pinhero said.

TUM RESEARCHERS SHOW 
BRAIN CONTROLLED FLIGHT IS 
POSSIBLE
Pilots of the future could be able to con-
trol their aircraft by merely thinking 
commands, say researchers at the Tech-
nische Universität München (TUM) 
in Berlin, who claim they have now 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
demonstrated the feasibility of flying via 
brain control — with astonishing accu-
racy. Testing is being done at TUM’s In-
stitute for Flight System Dynamics.

“A long-term vision of the project is 
to make flying accessible to more peo-
ple,” says aerospace engineer Tim Fricke, 
who heads the project at TUM. “This 
would reduce the workload of pilots, 
who would have more freedom of move-
ment to manage other manual tasks in 
the cockpit.”
Seven subjects with varying levels of 
flight experience took part in the flight 
simulator tests. The accuracy with which 
the test subjects stayed on course by 
merely thinking commands would have 
sufficed, in part, to fulfill the require-
ments of a flying licence test, say the re-
searchers.  n
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Feature

Testing Composites

Composite materials are becoming more important 
in the construction of aerospace structures. Aircraft 
parts made from composite materials, such as fair-
ings, spoilers, and flight controls, were developed 
during the 1960s for their weight savings over alumi-
num parts. New generation large aircraft are designed 
with all composite fuselage and wing structures, and 
the repair of these advanced composite materials 
requires an in-depth knowledge of composite struc-
tures, materials, and tooling. The primary advantages 
of composite materials are their high strength, rela-
tively low weight, and corrosion resistance.

Composite materials consist of a combination of 
materials that are mixed together to achieve specific 
structural properties. The individual materials do not 
dissolve or merge completely, but they act together as 
one. Normally, the components can be identified as 
they interface with one another. The properties of the 
composite material are superior to the properties of 
the individual materials from which it is constructed. 
An advanced composite material is made of a fibrous 
material embedded in a resin matrix, generally lami-
nated with fibers oriented in alternating directions 
to give the material strength and stiffness. Fibrous 
materials are not new; wood is the most common 
fibrous structural material known to man.

As the demand for lighter, stronger components grows, so does the importance of composite 
materials. But how is the structural integrity of a composite tested? Here’s a look at some of 
the basic methods.

Today’s Composites

Boeing’s 787 Dreamliner is more than 50 per cent composite by weight.
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Applications of composites on aircraft include:
•	 Fairings	
•	 Flight	control	surfaces	
•	 Landing	gear	doors	
•	 Leading	and	trailing	edge	panels	on	the	wing	and	stabilizer	
•	 Interior	components	
•	 Floor	beams	and	floorboards	
•	 Vertical	and	horizontal	stabilizer	primary	structure	on	large	
aircraft 
•	 Primary	 wing	 and	 fuselage	 structure	 on	 new	 generation	
large aircraft 
•	 Turbine	engine	fan	blades	
•	 Propellers		
But with the growing importance of composite materials, the 
question begs itself: What are the procedures for Nondestruc-
tive Inspection (NDI) of Composites? These are a few.

Visual Inspection
 
A visual inspection is the primary method for in-service in-
spections. Most types of damage scorch, stain, dent, penetrate, 
abrade, or chip the composite surface, making the damage 
visible. Once damage is detected, the affected area needs to 
be inspected closer using flashlights, magnifying glasses, mir-
rors, and borescopes. These tools are used to magnify defects 
that otherwise might not be seen easily and to allow visual 
inspection of areas that are not readily accessible. Resin star-
vation, resin richness, wrinkles, ply bridging, discoloration 
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(due to overheating, lightning strike, 
etc.), impact damage by any cause, for-
eign matter, blisters, and disbonding are 
some of the discrepancies that can be 
detected	with	a	visual	inspection.	Visual	
inspection cannot find internal flaws in 
the composite, such as delaminations, 
disbonds,	and	matrix	crazing.	More	so-
phisticated NDI techniques are needed 
to detect these types of defects.

Below, from top to bottom: Moisture Tes-
ter, Phased Array Test, Pulse Echo Test
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Audible Sonic Testing (Coin Tapping)
 
Sometimes referred to as audio, sonic, or coin tap, this tech-
nique makes use of frequencies in the audible range (10-20 
Hz).	A	 surprisingly	 accurate	method	 in	 the	hands	 of	 expe-
rienced personnel, tap testing is perhaps the most common 
technique used for the detection of delamination and/or 
disbond. The method is accomplished by tapping the inspec-
tion area with a solid round disk or lightweight hammer-like 
device and listening to the response of the structure to the 
hammer. A clear, sharp, ringing sound is indicative of a well-
bonded solid structure, while a dull or thud-like sound indi-
cates a discrepant area.

The tapping rate needs to be rapid enough to produce 
enough sound for any difference in sound tone to be discern-
able to the ear. Tap testing is effective on thin skin to stiff-
ener bondlines, honeycomb sandwich with thin face sheets, 
or even near the surface of thick laminates, such as rotorcraft 
blade supports. 

Again, inherent in the method is the possibility that 
changes within the internal elements of the structure might 
produce pitch changes that are interpreted as defects, when in 
fact they are present by design. Experienced personnel famil-
iar with the part’s internal configuration should accomplish 
this inspection in as quiet an area as possible. This method is 
not reliable for structures with more than four plies. It is often 
used to map out the damage on thin honeycomb facesheets. 

Automated Tap Test
 
This test is very similar to the manual tap test except that a 
solenoid is used instead of a hammer. The solenoid produces 
multiple impacts in a single area. The tip of the impactor has 
a transducer that records the force versus time signal of the 
impactor. The magnitude of the force depends on the impac-
tor, the impact energy, and the mechanical properties of the 
structure. The impact duration (period) is not sensitive to the 
magnitude of the impact force; however, this duration chang-
es as the stiffness of the structure is altered. Therefore, the 

signal from an unflawed region is used for calibration, and 
any deviation from this unflawed signal indicates the exis-
tence of damage.

Ultrasonic Inspection
 
Ultrasonic inspection has proven to be a very useful tool 
for the detection of internal delaminations, voids, or in- 
consistencies in composite components not otherwise dis-
cernable using visual or tap methodology. There are many 

Tap Test With Hammer
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ultrasonic techniques; however, each technique uses sound 
wave energy with a frequency above the audible range. A 
high-frequency	 (usually	 several	MHz)	 sound	wave	 is	 intro-
duced into the part and may be directed to travel normal to 
the part surface, or along the surface of the part, or at some 
predefined angle to the part surface. You may need to try dif-
ferent directions to locate the flow. The introduced sound is 
then monitored as it travels its assigned route through the part 
for any significant change. Ultrasonic sound waves have prop-
erties similar to light waves. When an ultrasonic wave strikes 
an interrupting object, the wave or energy is either absorbed 
or reflected back to the surface. The disrupted or diminished 
sonic energy is then picked up by a receiving transducer and 
converted into a display on an oscilloscope or a chart record-
er. The display allows the operator to evaluate the discrepant 
indications comparatively with those areas known to be good. 
To facilitate the comparison, reference standards are estab-
lished	and	utilized	to	calibrate	the	ultrasonic	equipment.

The	 repair	 technician	 must	 realize	 that	 the	 concepts	
outlined here work fine in the repetitious manufacturing en-
vironment, but are likely to be more difficult to implement 
in a repair environment given the vast number of different 
composite components installed on the aircraft and the rela-
tive complexity of their construction. The reference standards 
would also have to take into account the transmutations that 
take place when a composite component is exposed to an 

Above diagram: Ultrasonic testing methods
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in-service environment over a prolonged period or has been 
the subject of repair activity or similar restorative action. The 
four most common ultrasonic techniques are discussed next.

Through Transmission Ultrasonic Inspection
 
Through transmission ultrasonic inspection uses two trans-
ducers, one on each side of the area to be inspected. The ultra-
sonic signal is transmitted from one transducer to the other 
transducer. The instrument then measures the loss of signal 
strength. The instrument shows the loss as a percent of the 
original signal strength or the loss in decibels. The signal loss 
is compared to a reference standard. Areas with a greater loss 
than the reference standard indicate a defective area.

Pulse Echo Ultrasonic Inspection
 
Single-side ultrasonic inspection may be accomplished using 
pulse echo techniques. In this method, a single search unit is 
working as a transmitting and a receiving transducer that is 
excited by high voltage pulses. Each electrical pulse activates 
the transducer element. This element converts the electrical 
energy into mechanical energy in the form of an ultrasonic 
sound wave. The sonic energy travels through a Teflon or 
methacrylate contact tip into the test part. A waveform is gen-
erated in the test part and is picked up by the transducer ele-
ment. Any change in amplitude of the received signal, or time 
required for the echo to return to the transducer, indicates the 
presence of a defect. Pulse echo inspections are used to find 
delaminations, cracks, porosity, water, and disbonds of bond-
ed components. Pulse echo does not find disbonds or defects 
between laminated skins and honeycomb core. 

Above graph: Comparison of NDI testing equipment Ultrasonic Bondtester Inspection
 
Low-frequency	and	high-frequency	bondtesters	are	used	for	
ultrasonic inspections of composite structures. These bond-
testers use an inspection probe that has one or two transduc-
ers. The high-frequency bondtester is used to detect delami-
nations and voids. It cannot detect a skin-to- honeycomb core 
disbond or porosity. It can detect defects as small as 0.5-inch 
in diameter. The low-frequency bondtester uses two trans-
ducers and is used to detect delamination, voids, and skin to 
honeycomb core disbands. This inspection method does not 
detect which side of the part is damaged, and cannot detect 
defects smaller than 1.0-inch.

Phased Array Inspection
 
Phased array inspection is one of the latest ultrasonic instru-
ments to detect flaws in composite structures. It operates un-
der the same principle of operation as pulse echo, but it uses 
64 sensors at the same time, which speeds up the process.

Radiography
 
Radiography, often referred to as X-ray, is a very useful NDI 
method because it essentially allows a view into the interior 
of the part. This inspection method is accomplished by pass-
ing X-rays through the part or assembly being tested while 
recording the absorption of the rays onto a film sensitive to X-
rays. The exposed film, when developed, allows the inspector 
to	analyze	variations	in	the	opacity	of	the	exposure	recorded	
onto	the	film,	in	effect	creating	a	visualization	of	the	relation-
ship of the component’s internal details. Since the method re-
cords changes in total density through its thickness, it is not a 
preferred method for detecting defects such as delaminations 
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that are in a plane that is normal to the ray direction. It is 
a most effective method, however, for detecting flaws paral-
lel to the X-ray beam’s centerline. Internal anomalies, such as 
delaminations in the corners, crushed core, blown core, water 
in core cells, voids in foam adhesive joints, and relative posi-
tion of internal details, can readily be seen via radiography. 
Most composites are nearly transparent to X-rays, so low en-
ergy rays must be used. Operators should always be protected 
by sufficient lead shields, as the possibility of exposure exists 
either from the X-ray tube or from scattered radiation. Main-
taining a minimum safe distance from the X-ray source is al-
ways essential.

Thermography
 
Thermal inspection comprises all methods in which heat-
sensing devices are used to measure temperature variations 
for parts under inspection. Thermal inspection consists of 
measuring or mapping of surface temperatures when heat 
flows from, to, or through a test object. All thermographic 
techniques rely on differentials in thermal conductivity be-
tween normal, defect free areas, and those having a defect. 
Normally, a heat source is used to elevate the temperature of 
the part being examined while observing the surface heating 
effects. Because defect-free areas conduct heat more efficient-
ly than areas with defects, the amount of heat that is either ab-
sorbed or reflected indicates the quality of the bond. The type 
of defects that affect the thermal properties include debonds, 

cracks, impact damage, panel thinning, and water ingress into 
composite materials and honeycomb core. Thermal methods 
are most effective for thin laminates or for defects near the 
surface.

Neutron Radiography
 
Neutron radiography is a nondestructive imaging technique 
that	is	capable	of	visualizing	the	internal	characteristics	of	a	
sample. The transmission of neutrons through a medium is 
dependent upon the neutron cross sections for the nuclei in 
the medium. Differential attenuation of neutrons through a 
medium	may	be	measured,	mapped,	and	then	visualized.	The	
resulting	image	may	then	be	utilized	to	analyze	the	internal	
characteristics of the sample. Neutron radiography is a com-
plementary technique to X-ray radiography. Both techniques 
visualize	 the	attenuation	 through	a	medium.	The	major	ad-
vantage of neutron radiography is its ability to reveal light 
elements such as hydrogen found in corrosion products and 
water.

Moisture Detector
 
A moisture meter can be used to detect water in sandwich 
honeycomb structures. A moisture meter measures the RF 
power loss caused by the presence of water. The moisture 
meter is often used to detect moisture in nose radomes.   
(With FAA files)  n
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The Regs

Composite Structure

CAR: Canadian Aviation Regulation, which is a law of 
Canada 
SMS: Safety Management System(s) 
STD: TC approved standard 
TATC: Transportation Appeal Tribunal of Canada
TC: (or minister) indicates Transport Canada head-
quarters in Ottawa

Below you will note that the italics denote a quo-
tation. I do this in some cases because of the large 
amount of material that I quote. Please be aware of 
this as you read on.

On the subject of composites in aircraft structures, 
TC does have some specific documentation. Standard 
573.02 AMO Certificates states:
(8) Ratings in the Structure category are issued in respect 
of the repair or modification of structures of the follow-
ing kinds:

BY NORM CHALMERS
Pacific Airworthiness Consulting

Preamble
I am providing this preamble to clarify the mean-
ings of abbreviations that I use here. For those of 
you new to the aviation industry and/or new to 
Canada, these abbreviations are all commonly 
used in the aviation industry and you may come 
upon them in your day-to-day work.
AME: Aircraft Maintenance Engineer 
AMO:	 Approved	 Maintenance	 Organization	 as	
approved by TC 
ATA: Air Transport Association 

and the House of Commons
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(d) Composite—A composite structure rating covers all repairs 
and modifications to composite structures, including any inte-
gral bonded metal members or fasteners. This rating also covers 
the repair of metal or wood sheathed laminated structures.
Work carried out under these ratings includes on-aircraft work 
where indicated in the appropriate limitations. Where on-air-
craft work is authorized, the provisions of Subparts 571 and 573 
of the CARs will apply to any person who is authorized to issue 
a maintenance release for work conducted on an aircraft.

That section of the standards goes on to define composites in 
TC’s view:
Information Note: The term “Composite Structures” means 
structures composed of plastic resin materials reinforced by 
non-metallic fibres. These include, but are not limited to graph-
ite, aramid (kevlar), and glass fibre filaments. Metal-sheathed 
honeycomb is a sheet metal structure, whereas metal/wood 
sandwich board is a wooden structure.

The	TC	sample	AME	Log	Book	with	aircraft	maintenance	ex-
perience sample tasks includes the following:
ATA:51 (Structures) - Composite repair.
Sealing
Prepare metal/wood/composite surfaces for sealing
Select/mix and apply sealants to seams, joints and fasteners
Composite Structures - Composite Repairs
Perform sanding/grinding routing of damaged area
Prepare damaged area by step/taper standing

Perform fabrication of pattern for cutting cloth patches
Perform wetting-out of fabric with resin and cut out patches
Perform a lay-up repair ply/plies using wet/pre-preg cloth
Perform curing of repairs at room temperature
Perform curing of repairs with heat blankets/oven
Perform check for delamination
Perform installation of inserts
Perform sanding/priming and painting of repaired surface
Composite Fabrication
Perform fabrication of master model.
Perform removal of mould from master model.
Perform fabrication of cutting pattern for lay-up plies.
Prepare plies for wet/pre-preg lay-up.
Prepare mould surface.
Perform curing of lay-up with heat blanket/oven/autoclave/
     room temperature.
Perform check for improper bonding.
Perform trimming of excess from parts/structure being
      fabricated.
Perform sanding/priming /painting of fabricated parts.

For an AME applicant for the “S” Rating TC published their 
Study and Reference Guide – “S” Rating Technical Examina-
tions. This guide lists the topics for the exam including the 
following:
11.0 AIRCRAFT SHEET METAL, TUBULAR, WOOD AND 
COMPOSITE STRUCTURES
11.1 Sheet metal materials
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11.2 Aircraft fabrics
11.3 Wood
11.4 Plastics, fiberglass and composite materials
16.0 COMPOSITE
16.1 Repairs and fabrication
16.2 Assessment methods, techniques and practices - Theory, 
application and inspection
16.3 Repair materials - Identification and application

TC also publishes advisory information in Airworthiness No-
tices (AN). Aircraft maintenance personnel need to be aware 
of these. AN AC012 addresses Aircraft Maintenance Training 
Programs for AMOs states:
ACA should only be granted after the organization has con-
firmed that the licence holder has undergone appropriate train-
ing on the aircraft, engine or system types to be released. 
As well, AMO training policy should also include sufficient safe-
guards to ensure that individuals are properly trained in new 
technology where that is a factor affecting maintenance release 
privileges. Technology not previously experienced by the indi-
vidual, such as ... composite structures, need to be adequately 
addressed.

For those of you involved in design of composite repairs, TC 
Advisory Circular document AC 500-009 Composite Aircraft 
Structure will be of interest.

Now for something completely different. AMU regular 
readers may have noticed that I may have taken the occasion-
al opportunity to reproach the minister for TC’s deficiencies 
and general malaise. In late May, I was asked to appear before 
a government of Canada committee and answer questions.  
No, it was not the RCMP or CSIS. It was an invitation to ap-
pear before the House of Commons Standing Committee on 
Transport, Infrastructure and Communities, on June 5. The 
topics to be addressed were the effects of SMS and aviation 
safety trends in Canada.  

Being your humble servant as I am, I was surprised.  The 
committee allowed me 10 minutes to present my witness 
statement. They also allowed one and a half hours to answer 
questions from the members of parliament.  To prepare, I con-
densed my opinions on SMS and on TC’s approach to aviation 
safety into a 10-minute presentation. Here is the text of my 
presentation quoted from the Parliament of Canada web site:

Thank you Chair, Honourable Members
My name is Norman Chalmers, President of Pacific Airworthi-
ness Consulting.
I have 47 years of experience in the business of aviation safe-
ty and aircraft airworthiness including 25 years in Transport 
Canada Civil Aviation (TCCA) in various positions including 
periods as acting Regional Manager.
Besides consulting I write a bi-monthly column for Air Mainte-
nance Update Magazine, which is widely read in Canada and 
the United States of America. Today I limit my comments to 
Safety Management Systems (SMS) as implemented by Trans-
port Canada Civil Aviation.
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My position regarding Transport Canada SMS
SMS is a social engineering experiment on a huge scale with the 
Canadian aviation industry safety outcomes as the study objec-
tive and the travelling public as the victims. The long term con-
sequences of these changes are unpredictable because Transport 
Canada SMS has no precedent or proven model.
SMS is a good idea, essentially the same as Total Quality Man-
agement.  Safety Management Systems, if properly embraced by 
management and workers, can help companies improve them-
selves in many areas.
SMS is not a regulatory regime.  It is essentially a philosophy 
invented by reductionist university professors who have studied 
and dissected disasters in the petrochemical industry (e.g. Brit-
ish Petroleum).  (Reason, Hopkins, etc.)
SMS cannot successfully replace regulatory oversight.
SMS is a Transport Canada tactic to save money on employee 
costs including numbers and qualifications. 
SMS is a Transport Canada tactic to avoid being sued in court 
for allowing unsafe aviation operations
SMS was sold to Canadians, you included, using scare tactics 
including using the widely distributed worldwide hull loss pro-
jections.
The lawmakers of Canada have been negligent. They have ig-
nored the warnings of Canada’s best including Mr. Moshansky 
in this Committee’s 2007 report.
Canada has one of the safest transportation systems in the 
world as a result of the corporate safety culture of companies 
and people working in the industry. It is also a result of effective 

regulatory requirements.
Transport Canada has started to dismantle those requirements.
SMS implementation by Transport Canada will do long term 
and enduring damage to aviation safety in Canada
It will soon be too late to prevent that damage. Canada will face 
a very difficult time rebuilding the safety infrastructure that is 
now being destroyed.
Public opinions regarding “safe aviation” and “safety” do not 
coincide with Transport Canada’s definition and are not sup-
ported by Transport Canada actions.

SMS and PVI implementation
SMS is not an “additional layer” as it was sold to your 2008 
House of Commons Committee. It was never planned as an ad-
ditional layer. At the same time as those individuals were telling 
that Commons Committee that SMS was an additional layer 
they were telling us inspectors to stop doing audits. Transport 
Canada leaders were not truthful.
SMS Assessments and Program Validation Inspections have al-
most totally replaced audits and inspections. I know of no regu-
latory audits in the last five years.
The Aeronautics Act regarding SMS does not address all aspects 
of SMS as implemented and embeds a vague level of safety.
The CAR 107 regarding SMS is vague and nebulous and at bare-
ly 300 words. This CAR leaves the requirements in the hands, 
and subject to whims, of the bureaucrats at all levels from senior 
mandarins to inspectors and encourages bullying. 
Transport Canada Staff Instruction SUR-001 Revision 5 is the 
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primary SMS compliance document. At about 33,000 words it 
defines and implements the “intent” of the Act. It is a third or 
fourth level document.
To understand SMS you must be conversant with SI SUR001, 
which the vast majority of the aviation community is not fa-
miliar.
Other areas of Transport Canada infrastructure have been left 
without support.
No credible organization supports the current directions of 
Transport Canada.
PVIs have totally replaced audits for non CAR705 SMS orga-
nizations.
SMS was implemented without any risk assessment or human 
resources planning.
SMS was designed and pushed into place by people with no ex-
perience in our civil aviation industry. 
There was no formal or recorded public consultation. The pro-
gram bypassed the CARAC process of public consultation de-
spite Transport Canada assurance regarding CARAC involve-
ment.  
The training for inspectors was and is poor.  
SMS is implemented but has little if any effect with the SMS 
companies under CAR 705.  
SMS implementation for the rest of the industry (non 705) has 
stalled or died.

Decaying Regulatory Infrastructure
Transport Canada’s policy makers and Ottawa staff total fo-
cus on SMS has left other areas of aviation regulation to decay. 
Implementation and administration of SMS has been taking up 
almost all of the time and efforts of the whole staff strength of 
Transport Canada.  
Transportation Safety Board of Canada aviation Watch List 
contains 85 “open” safety recommendations; some with Trans-
port Canada responses were found Unsatisfactory (A13-03)
There are regulations and standards that have been technically 
wrong for years.
The results of Transport Canada Civil Aviation overall attitudes 
and actions can be easily found in the reactions of public safety 
experts.
You will also find further evidence in the Public Service Em-
ployee Survey Organizational Results. 
Examine the numbers of lost work days due to TC employees 
absent on medical grounds with emphasis on “stress leave”.
The long-term results on aviation safety of Transport Canada’s 
new approach including the reliance on SMS will only be evident 
in the long term when Canada’s aviation safety record changes 
in relation to the rest of the technologically developed world that 
currently shows improving safety.
If the government is truly interested in aviation safety in Can-
ada and in the effects of SMS implementation, please conduct 
two opinion surveys of:
Transport’s own inspectors and  Canadian aviation industry 

Following the presentations of we three witnesses, the ques-
tion and answer session began. One of our Canadian govern-
ment members of parliament stated:
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I hardly know where to begin in the wake of the testimony. It’s 
frankly unbelievable. It’s shocking to hear what we’re hearing 
from front-line inspectors, from folks with 30, 40, and 50 years 
... with 100 years of combined experience on the front lines—
former pilots—because it flies in the face of everything we’ve 
been hearing this week from the government, from the govern-
ment’s Transport Canada officials, and from the airlines.
 
So our politicians and parliament don’t know the truth about 
SMS implementation and the major changes at TC.  You may 
ask, “Who is responsible for mandating the implementation 
of SMS?”  If you want to read the transcript of the full two-
hour meeting go to this internet site:
http://www.parl.gc.ca/HousePublications/Publication.aspx?
DocId=6648544&Language=E&Mode=1
There is an old saying “Put up or shut up”.  I guess that was me 
doing my “put up” so now I need not shut up.

Now back to the ongoing saga of Mr. B vs. TC.  If you remem-
ber from my previous columns, TC appealed against the rul-
ing of the TATC.  That full Tribunal hearing was held in April 
but the decision is not available at the time of writing this.  I 

suspect that I will have something on this to report next issue.
That’s all for now folks.  Until next time be good and do right.
 
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

“So our politicians and parliament don’t know the truth about SMS implemen-
tation and the major changes at TC. You may ask, “Who is responsible .  .   .
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Workshop and Tradeshow 
 
With summer finally arriving in Ontario we have to keep in mind fall 
being the next season and with fall comes the Ontario Aircraft Main-
tenance Engineer’s Workshop and Tradeshow continuously running 
since 1976. This year’s program is a little earlier than normal due to 
conflicting dates with other aviation tradeshows and to try something 
new. This year’s dates are September 25-26 with set up for the Trade-
show happening on September 24 at the Delta Meadowvale Mississau-
ga. Programs covered this year will include Human Factors refresher, 
purchasing; technical presentations for helicopters, fixed wing, piston 
engine and turbine program as well as Root Cause Analysis and Safety 
Management Systems.

Come for the Meet and Greet Thursday afternoon. This year’s en-
tertainment at the Awards Banquet will be The Drum Café. We hope to 
see you there and bring a fellow AME. For further information check 
www.ame-ont.com or email cara@precisionaerocomponents.com
 
This Tradeshow is that one time in the year our industry can come to 
both give back and get updated; so with that said, here are our TOP 10 
REASONS for attending this year:
 
1. View the latest technologies/products from 55-plus industry leaders
2. Network with industry professionals from around Canada at the 
Cocktail hour in the Exhibit Hall
3. Meet with Transport Canada staff away from your office and theirs
4. Test Drive equipment in the indoor Tradeshow Area
5. Attend purchasing training seminars, back for a second year
6. Gain knowledge and share best practices from industry experts dur-
ing seminars and workshops for fixed wing and rotor wing, turbine 
and piston
7. Celebrate industry leaders at the Evening Awards Banquet
8. Support your Ontario AME Association in their challenge to keep 
your licence what it is today
9. Learn about the latest aviation issues, trends, solutions, techniques 
and products
10. Show that you are Professional and you support your industry

High hopes through technical skills 
 
Ontario Skills Competition report by Stuart McAulay

The Ontario technical skills competition was held at RIM Park in 
Kitchener on May 5-7, and included the aircraft maintenance category 
led by team organizer Ryan Gomes. Just three years ago, Ryan was the 
winning competitor in this category catapulting him to both the Na-
tional and world stages.

“It was a great experience,” Ryan stated to the group as he encour-
aged each student to make the most of their opportunity to be involved 
in this way. Ryan and Bernie Wurster welcomed me as a representative 
of the AME Association of Ontario to observe and engage. The Asso-
ciation provides continuing support to students through their ongoing 
efforts to demonstrate professionalism and encouragement for those 
interested in the AME trades.

Upon entering the busy atmosphere of everything technical from 
mechanical work to hairdressing, I was guided to the aircraft mainte-
nance area only to see the same Cessna 150 that I had opened panels 
on as a student of the 1980s-era Centennial College—funny how some 
things come full circle.

I met with the leadership team, the judges and the students who 
represented the participating colleges as well as the aviation field in 
general. Workstations had been established and included the aircraft 
itself, workbenches for sheet metal work and a regulatory segment 
where a CARs exam was tendered. Students were graded on many 
aspects of their work as they took turns rotating through the worksta-
tions over the course of the day. I spent my time learning about the his-
tory of the competition, its technical evolution and often just sharing 
my interpretation of the events with passersby.

By lunchtime, the place was very busy and very noisy. A steady 
stream of high school students, supervisors and members of the gen-
eral public paraded through the aisles catching a glimpse of what many 
of these competing technical trades really look like. I think that this 
live interaction is what effectively represents the essence of the event 
in terms of seeing what is actually possible for so many students. It was 
also evident that many of the trades represented in the competition 
had secured corporate sponsorship on varying levels, which gave me 
the sense that we’re moving in the right direction, although more sup-
port is always welcomed.

With the looming fear that we are losing the older generation of 
maintainers through attrition, my conversations with college person-
nel indicated a reserved optimism due to steady enrolment and the re-
cent introduction of additional programs. Only time will tell whether 
we continue to grow in numbers but it was nevertheless encouraging 
to see the actions of our leaders having an obvious impact upon today’s 
followers. The very showcasing of all these trades is a truly worthwhile 
effort especially for our cause and increased promotion of the aircraft 
maintenance professional.

Submitted by Stephen Farnworth
For the Board of Directors
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After our very long and depressing winter we finally had a break long 
enough to get hundreds of delegates and displayers in and out of St. 
John’s for our 36th ARAMC.

For those who were able to attend the conference, I’m sure you 
will agree that it was a success as usual. Everyone enjoys a visit to St. 
John’s and in some cases it may take almost that long to recover. Con-
gratulations are in order to Mel and his committee for the work they 
did over the past months preparing for the big event in April. The cycle 
will soon start again, selecting a site for 2017. This will be done in 
September of this year. It will then be Annette’s turn to get everyone 
working on ARAMC 2015 at the Westin Hotel in Halifax.

2014 Awards
 
This year there were two young men honoured as recipients of the 
Earl Blakney/Aviall Award. Dean Chaulk and Craig Howell of Cou-
gar Helicopter were presented this award because of their outstand-
ing performance of duty in being lowered to the deck of our off-shore 
oil rig in order to carry out repairs to an unserviceable helicopter on 
the deck. During the presentation, a film was shown that captured the 
event. This is a classic example of what this award is about, an out-
standing demonstration of dedication to their profession. Congratula-
tions to both of you.

Roger Richard Memoriam 
 
The Roger Richard Memorial Award was presented to David Brooking 
who had a long career with Universal Helicopter. Dave was a graduate 
of Gander District Vocational School in the late 1960s and received his 
AME licence in 1971. He was endorsed on the Bell 206 Series Helicop-
ter and Sikorski S-76, and retired five years ago. We offer our congratu-
lations and best wishes on your retirement.

Newfoundland Government Air Service
Memorial Award
 
The Newfoundland Government Air Service Memorial Award was 
presented to Bob Whittle. Bob was honoured for his contributions to 
the AME Association and the outstanding effort he has shown on the 
ARAMC Committee and in particular as speakers’ committee chair-
person. He has had an outstanding career with CAF and now with 
Cougar Helicopters. Congratulations and many thanks.

Future ARAMC
 
Over the past several years our conference has rotated between Monc-
ton, Halifax and St. John’s. During our past ARAMC 2014 Executive 
Meeting, one of the directors said that Prince Edward Island (Char-
lottetown) had been suggested as a future site for our conference. If 
this were to take place, a lot of pre-planning would be necessary.
If any of the readers would like to see this change, please let me know. 
If we do not receive any reply, I can only assume no interest!

Future Award Nominations
 
We have been presenting these awards for 35 years and it seems to be 
more difficult to get nominations. I believe a lot of people believe a 
nominee must be able to “walk on water.” Not the case! There are sev-
eral AMEs in our region who have performed an heroic task or devel-
oped a safer or better method and are certainly worthy of recognition.
I would like to ask the AMO and AOC’s to consider nominating a 
member of their staff in the future for their contributions to the com-
pany or the industry.

Board Of Directors
 
The following were elected to the AME Assoc. (Atlantic) Board of Di-
rector to serve for the next two years:
l	Vice President: Uli Huber
l	Treasurer: Jason Crowell
l	Director: Bob Pardy
l	Director: Owen Duffley

The second term officers are:
l	President: Ben McCarty
l	Secretary: Dave Hall
l	Director: Mel Crewe
l	Director: Jacques Richard

Dave Hall has taken over the Secretary’s position, recently vacated 
by Dan Dackombe, many thanks Dan for your contribution over the 
years. Owen Duffley is the newest member of the board. Owen is an 
instructor at NSCC in Dartmouth. Owen and I have worked together 
in the past and I am sure he is an extremely capable person and will 
have a lot to offer as a director.

2014 Bursary
 
The winner of the 2014 AME Assoc. $1,000 Bursary is Madison 
Somers of Dartmouth, Nova Scotia. Madison is a graduate of the 
NSCC in Dartmouth and is the second lady to receive this bursary. 
Jacques Richard, Bob Whittle and Mario Morales were on the 2014 
Bursary selection committee and have agreed to stay on for 2015. Con-
gratulations to Madison and best wishes in your career.

Job well done on ARAMC 
 
The 2013 ARAMC was held in Moncton and chaired by Jacques Rich-
ard who did a great job along with his committee. If there were any 
concerns about Moncton being a suitable venue in some past years — 
2013 seem to have put those concerns to rest. His conference came in 
under budget and showed a profit, which doubled that of 2010. Con-
gratulations again to Jacques and his hard working committee mem-
bers on a very positive result for the Moncton Conference.

Atlantic AME Association
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CFAMEA is a Confederation of all of the Canadian AME Associa-
tions and the president of each Region sits on the Board of Directors 
of CFAMEA. CFAMEA meets annually and rotates across the coun-
try meeting at the various regions: Pacific, Western, Central, Ontario 
and Atlantic. This year, Atlantic AME Association will be hosting 
the CFAMEA AGM at the Westin Hotel in Halifax on September 14 
(Sunday) and CFAMEA meets with Transport Canada on September 
15 (Monday). This is an opportunity for some of you to attend the 
CFAMEA AGM as an observer.

This year’s AGM may be of particular importance in that Pa-
cific had questioned publically if they need to continue as members 
of CFAMEA and what it does for them. There may be some concern 
from Central Region as well. Over the years, CFAMEA has played an 
important role in dealing with Transport and has had an impact on 
the outcome of a number of regulatory decisions and establishing pol-
icy. This may become increasingly important in the near future when 
Transport will be attempting to resolve the backlog of some 900 NPAs 
and establishing Focus Groups to discuss new regulatory revisions and 
introduction of new policies. We should be in a solid position to repre-
sent the point of view of the AMEs and AMOs.

The fact the CFAMEA represents a national point of view of the 
AMEs is quite important and has a much greater impact than five or 
six regions operating independently. Hopefully, at the 2014 AGM we 
will see the National Association establish a new sense of solidarity. 
Last year Uli Huber represented the Atlantic region at the CFAMEA 
AGM in Toronto and he will be able to speak to that later.

2014 AME Golf Tournament
 
We had our 19th annual Golf Tournament in Halifax on August 19th 
— in retrospect, probably not the best date, because of the low turnout. 

This year’s event will be held September 26 at the Brightwood Golf 
Club in Halifax. I think this will be a better date, after the summer 
holiday period. Jason Crowell and Brian Pike have agreed to work with 
us to try to get a better turnout for 2014. This used to be a very good 
tournament a few years back with a large number of players. We will 
see how it works out this year.

— President’s Report by Ben McCarty

Nova Scotia Community College
 
Hello again from the NSCC Aviation Institute! In this installment we 
thought we would discuss the Avionics “E” Program.  Similar to the 
“M” program it is a two-year course.  This year marks the completion 
of the fourth graduating class. The NSCC Aviation Institute commenc-
es one class of AME-E students each September. In compliance with 
Transport Canada and CAMC requirements, “E” students are exposed 
to a significant portion of “M” program subjects in addition to all Avi-
onics subjects. The intent is to provide the Avionics graduates with 
the broad knowledge necessary to comprehend, test, and troubleshoot 
avionics systems on a wide range of fixed and rotary wing aircraft. As 
in industry, students work alongside the “M” groups to achieve the 
same goal, that being serviceable aircraft.   

Our Avionics instructors have diverse skill sets and varying back-
grounds. They have worked on modern transport aircraft including 
the Boeing 737 NG, commuter aircraft such as the Dash 8 and Cessna 
and Piper general aviation aircraft. This, combined with military ex-
perience and previous training backgrounds allows our students to 
receive a well-rounded education preparing them for today’s Avionics 
Industry. Upon graduation, many of our students follow the same ca-
reer path as many of us did by starting out in general aviation or with 
small commuter airlines. As they gain experience they tend to move 

CFAMEA

Membership
 
Our current membership has grown in the past two years. We have 
112 AME and Technicians, 19 apprentices and eight corp members. 
The biggest growth area is with the Technicians. This is certainly en-
couraging to see a growth trend while many associations are on a 
steady decline.

HPIAM Training
 
We presented an HPIAM course in Moncton just prior to the AR-
AMC last year with only nine students—a lot less than we expected. 
The HPIAM Training for this year was offered again but did not have 
sufficient interest for us to provide the training in St. John’s. We may 
want to reconsider where we want to go with this training for 2015 
and beyond. Norbert Belliveau has considered preparing a new course 
for introduction in 2015, with all new material etc. This will be dis-
cussed with Norbert during the coming months. Lorne Amos and Dan 

Dackombe have continued to offer their time and work in delivering 
the program if required.

ARAMC 2015 and 2016
 
ARAMC sites have been selected for the 2015 and 2016 events. We have 
signed a contract with the Westin Hotel in Halifax for the 2015 confer-
ence for April 16-17. This is a change of venue from the Marriott. The 
directors met with both properties in the fall of 2013 and visited each 
property before selecting the Westin. The deciding factor was probably 
the costs and a better or equal quality of service offered. I believe the 
directors made a good choice and I hope everyone enjoys the new lo-
cation. Anneke will be chairing the 2015 ARAMC and will be getting 
started soon.

We have also signed a contract for 2016 at the Beausejour in 
Moncton, April 7-8. We will soon be negotiating a site for the 2017 
event in St. John’s. The feedback from the attendees here will be an im-
portant factor in selecting the hotel for 2017.
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on to larger commercial operations. It is these important first employ-
ment opportunities that lay the foundation necessary to ensure the 
high standard required in the industry. It is our duty as senior mem-
bers of the AME community to promote and assist in their growth 
whenever possible.

One of our instructors has established an Avionics Facebook page 
for the students and instructors to post jobs on and keep in touch. This 
allows faculty to assist students after graduation, as well as providing 
feedback on how the students are doing in the field.

Our annual student appreciation barbecue and awards presenta-
tions were conducted on May 16. This event was started a few years 
back by Don O’Leary (faculty) and has grown into quite a special oc-
casion. This Aviation Institute event recognizes students selected by 
their peers in each homeroom who best exemplify the attributes of a 
great AME. Other awards presented included those given for perfect 
attendance, the Canadian Naval Air Group (CNAG) award and last 
but not least the AME Association Atlantic Bursary.

Everyone enjoyed good food, awesome weather and a great op-
portunity to celebrate end of the school year achievements. The day 
was capped off with a presentation conducted by Transportation 
Safety Board (TSB) to graduating classes. A special thank you to Air-
craft Spruce, Stellar Industrial, Mill Supply, Acklands Grainger and 
Jentronics.

Transport Canada Corner
 
By Lloyd Taylor 

Greetings, from the Airworthiness Branch of Civil Aviation. It must 
just be me but these newsletters seem to be coming at a faster fre-
quency. Changes here at TCCA. As many of you know, our fearless 
leader for the Airworthiness branch has retired after 35-plus years at 
TC, with 15 of those years here in the Atlantic Region. David Alston 
has been a staunch supporter of the Atlantic AME Association over 
his years here as well as mentored and coached many of us still em-
ployed with this organization. His calm demeanour, ability to analyze 
and seemingly endless energy to take on projects and provide guid-
ance have left somewhat of a vacuum! On the bright side, Dave and his 
bride have purchased a travel trailer and are planning to enjoy their 
newfound freedom!

Here in the Moncton office, we have added a new inspector by 
the name of Brad Taylor. Brad comes to us from Ottawa and has been 
in the TC system for approximately six years now. Already trained and 
able to step into the regional role has been a good thing for us. We are 
grateful to have him and welcome him to our team. 

Civil Aviation Services, Atlantic
 
As a reminder, please keep in mind that communications with TCCA 
have changed a little as well. We are, of course, still available for con-
sultations should you have a specific question. Your principle inspec-
tor would be your first stop. For general inquiries or if you are making 
an application (new certificate, modification to existing approved doc-
uments, etc.), the method of contacting us is through our Civil Avia-
tion Services, Atlantic (CASA) portal. Contact information as follows:
CASA-SACA@tc.gc.ca
Fax (1-855)-726-7495
 

For making payments that are required as part of your application, the 
phone number for credit card payments is (1-800)-305-2059. These 
requests will then be placed into a database that allows for assigning 
and tracking each application as a project. The intent is to ensure that 
we are providing the same level of service to all applicants.

The Conference
 
It was a pleasure for us to have a handful of TC reps at this year’s con-
ference. As is the norm, good content, good attendance and a great op-
portunity to reconnect as well as make new friends and acquaintances. 
We were pleased to provide a couple of the technical sessions this year 
and through discussions with the Association, we will be looking for 
topics of interest and challenge that we can bring to future confer-
ences. We certainly appreciate input, suggestions and feedback from 
you—this really IS a partnership. 

Themes 
As mentioned in my last newsletter submission, I believe this to be a 
great venue for us to identify any themes or challenges that become 
apparent as we work through the certification and oversight process. 
Trust me when I say that the interpretation of our regulations regularly 
causes us pause as we address questions or program application(s). If 
you struggle with application of the regulations or understanding how 
you or your program is affected, please contact your principle inspec-
tor and we will do everything we can to assist. 
One of the areas that we get questioned about is “What are the train-
ing requirements for non-transport aircraft within the scope of an 
Approved Maintenance Organization (AMO)?” The requirements 
are outlined in Standard 573.06 (7). The enabling regulation is CAR 
573.06 (1) and (2). 

CAR 573.06 
(1) An approved maintenance organization (AMO) certificate holder 
shall implement a training program to ensure that persons authorized 
to perform or supervise the performance of any function under this 
Subpart are trained in respect of the regulations, the standards and the 
AMO procedures applicable to that function.
(2) The program required by subsection (1) shall include initial train-
ing, updating and any other training necessary, within the meaning 
assigned to those terms in section 573.06 of Standard 573 — Approved 
Maintenance Organizations, to ensure continued qualification that is 
appropriate to the function to be performed or supervised.

Standard 573.06 Training Program

(7) Prior to authorizing ACA privileges for non-transport category 
aircraft, the AMO shall develop a means of testing and recording the 
AME’s knowledge and skill on all applicable aircraft systems, and on a 
representative selection of practical tasks

So while there are no requirements for type training in this case, 
there still needs to be an auditable trail of paperwork that demon-
strates that the AMO has tested and recorded each AME who holds 
Aircraft Certifying Authorization (ACA) for all authorizations he/she 
holds. That’s certainly enough to cover for now. I’ll look forward to the 
opportunity in the next newsletter and if you have anything that you 
think would be helpful for the readers here, please contact me and I’ll 
do my best to get it in the next article.
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Thank You Mike!
 
The SoCal Chapter would like to thank Mike Broderick, VP and Di-
rector of Quality & Training, and all at H.E.R.O.S. / HYE-Tech for 
their time and generosity in hosting the April 2014 Chapter dinner 
meeting and excellent technical presentation on “Human Factors – A 
Maintainer’s Perspective” at the 94th Aero Squadron Restaurant in 
Van Nuys, CA. To learn more about H.E.R.O.S. and HYE-Tech, visit 
www.herosinc.com.

April 2014 Scholarship Fund
 
Raffle Drawing: $454! 100 percent of proceeds from raffle ticket sales 
and scholarship donations benefit the SoCal PAMA Scholarship 
Awards Program.

Thank you Chapter supporters: Aero-Nasch/Jet Brella, Aircraft 
Window Repairs, Business Aerotech, Corporate Air Parts, Consoli-
dated Aircraft, Duncan Aviation, Dynamo Aviation, Extraord-N-Air, 
FlightDocs, Gulfstream LGB, Helicopter Accessory Svcs, HYE-Tech / 
H.E.R.O.S., HRD Aero Systems, Landmark Aviation, Otto Instrument, 
Rotorcraft Support, Standard Aero LAX, Triumph Group.

2014 SoCal PAMA Scholarship Winners
 
l	 Jessica Anderson
 A&P Student, Class of December 2014 Chaffey College
l	 Mark G. Crittenden
 A&P Student, Class of May 2015 Chaffey College
l	 Nicole Forrest
 A&P Student, Class of June 2015 Chaffey College
l	 David Lipnisky
 A&P Student, Class of December 2014 Chaffey College
l	 Reginaldo Mata, Jr.
 A&P Student, Class of May 2015 Chaffey College
l	 Eric Morrison
 A&P Student, Class of August 2015 Victor Valley College
l	 Jose Luis Nunez Vinueza
 A&P Student, Class of Fall 2015 Victor Valley College

Job opening to post?
 
Send postings to SoCalPAMA@gmail.com. The SoCal Chapter offers 
employment and educational opportunity postings free of charge.
 
www.SoCalPAMA.org
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PAMA SoCal Chapter

Central Ohio PAMA

PAMA Central Ohio
 
Several changes are in store for golfers at this year’s Central Ohio Avia-
tion Golf Outing. The event will be held Friday, September 5 at Kyber 
Run Golf Course. We have contracted with the Golf Digest Tourna-
ment Planner website for Sponsor and Player registration which 
opened June 1. Sponsor Letters were sent out in May to advise of spon-
sorship opportunities and guidelines to using the Sponsor section of 
the website.

The player registration on the site will allow individual and 
team sign ups with tracking of remaining player positions available.
Payments will be made through PayPal and you need not be a PayPal 

member to complete the transaction. PayPal offers a discount rate for 
Non-Profit Organizations and helps us keep credit card transaction 
charges down and our proceeds directed toward the COPAMA Schol-
arship Fund.

Dave Fragale is the 2014 Golf Outing Chairperson and has nego-
tiated with the course and planned the highlights of this year’s event. 
Questions about registration or the outing may be directed to him us-
ing the mail hyperlink above. Information about COAGO 2014 will be 
broadcast through our monthly newsletters and the COPAMA website 
as details become available.

www.copama.org
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The 17th Annual PAMA DFW Golf Classic—scheduled this year for 
October 4—benefits the Scholarship program for students pursuing a 
career in Aviation Maintenance through Tarrant County College. The 
PAMA DFW Golf Classic began its run in 1997 under the direction 
of past President Ruben Flores. Without his passion and commitment 

this tournament would not be where it is today. We honor the memory  
of Ruben each year, as we are able to help a student fulfill their educa-
tion and career goals through this program.
 
www.pamadfw.com
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PAMA Dallas Fort Worth

PAMA First State

Thanks to everyone at the 2014 IA Renewal / Maintenance Sympo-
sium for generous donations to the John Serwinski Scholarship fund: 
$1,643!

First State Symposium
 
Thanks to the following sponsors for making the 12th Annual First 
State Chapter PAMA Symposium so successful: Dassault Aircraft Ser-
vices, ICG, FlightSafety, Dallas AirMotive, Avmats, Piasecki Aircraft, 
BizJet International, CAMP Systems, Aviation Institute of Mainte-
nance, Honeywell, Winslow Rafts, Aircell, Sharp Details, Aviall, 
Concorde Battery, SureFlight Completions, Desser Tire, Cosgrove, 

Duncan Aviation, Satcom Direct, NEXTGEN Aircraft, Rockwell Col-
lins, Jet-Care, Eastern Aero Supply, Constant Aviation, Pro Star Avia-
tion, Vector Aerospace Engines, Independence Aircraft Services.

Speakers needed
 
Our next Chapter meeting will be held September 9, but speakers 
are needed for the meeting. Contact John Agnew (302) 983-0042 at 
FlightSafety International, New Castle County Airport, Delaware.
 
www.firststatepama.com
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Feature

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

of time working on the development of a curricu-
lum package for aircraft maintenance engineer 
students, I’ve had cause to ponder what in fact we 
do teach to would-be aircraft mechanics. I’m sure 
that most “M” licence holders would be shocked 
to see the scope of content which is mandated by 
Transport Canada. A quick look at the CAR’s AWM 
566 Appendix “C” Part 2 (https://www.tc.gc.ca/
eng/civilaviation/regserv/cars/part5-standards-
a566sc2-1891.htm)will reveal that students en-
tering an aircraft maintenance program must be 
taught a mind-boggling amount of information 

in order to meet the licensing requirements. As a 
teacher, I have observed that often it is the electric-
ity portion of the AME training which causes the 
most difficulty for students entering the AME “M” 
program.  

In an attempt to simplify, and even de-mystify 
some of this material, I would like to examine, and 
explain certain elements the Transport Canada 
Standard. 

Let’s start with:
22.1 Basic Electricity DC
Explain:
1. Electron theory and electrostatics.
2. Magnetism and electromagnetism.
3. Electromagnetic induction.
4. Units of electrical measurement:
l	 voltage
l	 current
l	 resistance
One of the key aspects of understanding and meet-
ing the requirements set forth by Transport Can-
ada, is understanding “taxonimy”. Bloom’s Tax-

Having just spent a considerable amount

Back to (electrical) basics
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onimy is used extensively in education, 
and essentially provides the verb, which 
dictates the depth to which a subject is 
taught. In our first example from AWM 
566 the key word is “explain”. 

Other verbs from the taxonimy 
which are extensively used by Trans-
port Canada are “identify”, “describe”, 
and “perform”. Most practical exercises 
and projects carried out by students are 
identified in the Standard as “Perform” 
items, such as “Perform:  Inspection and 
servicing of motors.” These performance 
items are simple enough to interpret and 
complete. It becomes a little more dif-
ficult to interpret and distinguish the 
theoretical verbs, such as identify vs. de-
scribe, or describe vs. explain.  

A little trick I employ is to think of a 
person. It could be anyone, but let’s pick 
Toronto mayor Rob Ford, and apply the 
verb from the taxonimy to that person.
IDENTIFY Rob Ford: He is the mayor 
of Toronto.
DESCRIBE Rob Ford: He is a red-faced, 
stocky, sweaty man who is prone to poor 
judgement and self-destructive behav-
iour.
EXPLAIN Rob Ford: Good luck with 
this one, but you get the point. Each of 
these verbs required a different level, or 
depth of understanding.

So then, back to our first example 
from the Transport Canada Standard. 
Although the study of quantum phys-
ics has demonstrated that the traditonal 
notion of “electron theory” is in fact not 
accurate, it’s still a pretty good way of 
getting one’s head around the nature of 
electricity and how it works. The expla-
nation of electron theory and electro-
statics that I give, would go something 
like this:

All matter is composed of atoms. 
Atoms have a core, or “nucleus” which 
contains protons and neutrons and or-
biting the nucleus are electrons. The 
thing we really care about when study-
ing electron theory is the nature of the 
electrical charges that these sub-atomic 
particles carry. Protons are said to have a 
“positive” charge, electrons have a “nega-
tive” charge, and neutrons have a “neu-
tral” charge, so let’s just forget about the 
neutrons, and concentrate on the posi-
tive protons, and the negative electrons. 
If you create a surplus of electrons some-

where, you would have a strong negative 
charge; if you create a surplus of protons 
(or think of it as a lack of electrons) you’d 
have a positive charge.

It turns out that in electron theory, 
as in so many other aspects of life, “op-
posites attract”.  Therefore, if you con-
nect your negative charge to your posi-
tive charge, maybe using a piece of wire 
(called a “conductor”) the electrons will 
move toward the protons, along that 
piece of wire/conductor. This move-
ment of electrons through the conduc-
tor toward the protons (to which they 

are attracted) is called “electron flow” or 
simply “current”.  The understanding of 
electricity is all centred around the flow 
of electrons through conductors, caused 
by the negatively charged electrons be-
ing attracted to, and flowing toward the 
positively charged protons. Simple!

Whether you are dealing with a bat-
tery, generator, alternator, solar panel 
etc, it’s all about the same thing — the 
electrons moving through the wires 
from the negative terminal to the posi-
tive terminal, thus creating a current 
flow. When the situation exists whereby 
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there is a positive terminal and a negative terminal, the differ-
ence between the two points is called a “potential difference”. 
The greater the amount of potential difference the greater the 
amount of current flow will be when you connect the two 
points using a conductor.

Another term for “potential difference” is “voltage”.  
Therefore, the more voltage we have, the more current we 
cause to flow.  Incidently, the unit of measure for current flow 
is “amperes” or more commonly, just “amps”. Increasing the 
voltage applied to a circuit then, will cause an increase in cur-
rent flow, or amperage.
Not all materials are good conductors of electricity. If we pass 
current through a material that offers some opposition to the 
current flow, we are dealing with a resistance to current flow, 
and resistance can be measured in units called “ohms”.  Let’s 
plug some numbers into this theory and see what happens.

If we have a potential difference of 10 volts, and we mea-
sure a current flow of one amp, what would you expect to 
happen if we doubled the voltage to 20 volts?  If you said, 
“The current will double to become two amps” you’d be 100 
per cent correct! What if we increased the voltage to 40 volts?  
Right! The current would increase to four amps. So, an in-
crease in voltage applied to a circuit will cause an increase in 
current. Again, simple!

If the amount of resistance in the above circuit was one 
ohm, thus giving us our original scenario of 10 volts applied 
to one ohm of resistance gives us 10 amps of current flow, and 
we were to DOUBLE the amount of resistance to two ohms, 
what would happen to the amount of current flow?Did you 
guess it would be cut in half? Awesome! You win a coconut. 
As we increase the resistance in a circuit, the current decreas-
es. This means that there are two ways to decrease the amount 
of current flowing in a circuit:
l	 Increase the resistance
l	 Decrease the voltage
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Congratulations, if you can explain this 
to someone else, you’ve just completed 
the following Transport Canada require-
ments for an AME licence.
Explain: 
Electron theory and electrostatics.
Units of electrical measurement:
voltage
l	 current
l	 resistance
 
You may vaguely remember being taught 
this when you were in college, only it 
was called “Ohm’s Law” and represented 
by the equation:

E = Voltage (in volts)
I = Current (in amps)
R = Resistance (in ohms)
So, Voltage = Current X  Resistance
Current = Voltage ÷ Resistance
Resistance = Voltage ÷ Current

The study of electricity can be a bit 
daunting because of our inability to ac-
tually see or touch any of its elements, 
but by keeping your thinking on a clear 
and simple level, you will find it is actu-
ally quite logical and easy to understand, 
as long as you don’t allow yourself to be 
intimidated by it. Now go out there and 
fix those pesky wiring snags!

Q:  If a voltage of 24 volts is applied to an 
eight ohm resistance, how much current 
will flow in the circuit?

Answer to previous question:
Q:  If an aircraft is directly west of a VOR 
station and the pilot selects a course of 
90 degrees, the deviation bar in the CDI 

will move to the centred, “on-course” 
position.  What will the “TO/FROM” 
indication be?
A:  The indication will be “TO” because 
if the aircraft is west of the station, fly-
ing the selected course of 90 degrees will 
take you TO the VOR station.
 
GORDON WALKER entered the avion-
ics industry after graduating from Cen-
tennial 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/avion-
ics 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 Presi-
dent of the National Training Association 
(NTA).  n

E
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Aircraft electrical worker Ronald Johnson upgrades the avionics systems in the cockpit of a 
T-44 Pegasus.
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Raising the Bar

On November 1, 2013, at 1742 central daylight 
time, a Beech C90, N269JG impacted terrain 
3.25 miles southeast of the Springdale Munici-

pal Airport (ASG), Springdale, Arkansas. The private pi-
lot and passenger were fatally injured. The airplane was 
destroyed. The airplane was registered to J&G Aviation, 
LLC, and operated by the pilot, both of Camden, Arkan-
sas, under the provisions of 14 Code of Federal Regula-
tions Part 91 as a personal flight. Visual meteorological 
conditions prevailed for the flight, and no flight plan had 
been filed. The flight originated from Pine Bluff (PBF), 
Arkansas, about 1650, and was destined for Bentonville 
(VBT), Arkansas, but was diverting to Springdale (ASG), 
Arkansas.

According to Federal Aviation Administration 
(FAA) documents, the pilot contacted Little Rock, Ar-
kansas, approach control at 1651 and advised that he 
was en route from PBF to VBT, and requested flight 

following services. Radar contact was established when 
the airplane was 10 miles northwest of PBF at 10,000 
feet and climbing to 16,500 feet. At 1702, the pilot was 
handed off to Memphis Air Route Traffic Control Cen-
ter (ARTCC), Hot Springs sector. At 1721, the pilot re-
ported he was descending from 16,500 feet. At 1727, 
the pilot contacted Fort Smith (FSM) Air Traffic Con-
trol Tower, Razorback Approach, and advised he was 
passing 11,800 feet for 6,500 feet. He was then given 
traffic advisories. At 1740, the pilot said he wanted to 
change his destination from VBT to Fayetteville (FYV), 
Arkansas. When the FSM controller asked the reason 
for the change, the pilot replied he was low on fuel. He 
then requested the distance to FYV, and the controller 
told him it was nine miles away. At 1741, the pilot said 
he needed to go to a closer airport. The controller ad-
vised that ASG was at his 12 o’clock position and four 
miles away. The pilot said he had ASG in sight and was 
familiar with the airport. The controller issued the pilot 

Improper fuel planning
brings tragedy to Springdale, Arkansas
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the ASG tower frequency. The pilot con-
tacted ASG tower and reported he was 
low on fuel. The ASG controller issued 
the pilot the wind conditions and altim-
eter setting and cleared him to land on 
runway 36. Approximately 30 seconds 
later, the pilot advised ASG that he was 
not going to make the airport. The ASG 
controller attempted to get the aircraft’s 
position. No further transmissions were 
received. At 1743, ASG advised FSM 
that the airplane was down.

Six written witness statements were 
collected by the Washington County 
Sheriff ’s Office. One witness reported 
hearing the engine(s) sputtering. An-
other witness said the engine noise was 
loud but “did not sound right.” He ob-
served one wing turn perpendicular to 
the ground before the airplane disap-
peared from sight.

Three witnesses reported seeing the 
airplane pull up abruptly and fall from 
about 300 feet to the ground in a right 
wing-low, nose-low attitude. In his re-
port, the sheriff ’s deputy stated that he 
interviewed two of five witnesses. They 

told him that the pilot was “trying to find 
a clear and empty place to land,” and no-
ticed that control was lost at times as the 
airplane would “tilt” to the right and left. 
They said the pilot “was trying to land 
smoothly and was being successful un-
til about 300 feet from the ground when 
the plane suddenly went straight down.” 

Personnel Information

The 72-year-old private pilot held air-
plane single and multi-engine land and 
instrument ratings dated March 8, 2010. 
He also held a third class airman medi-
cal certificate, dated June 4, 2013, with 
the restriction, “Must wear corrective 
lenses for near and distant vision.”
When the pilot applied for that medical 
certificate, he estimated his total flight 
time to be 3,367 hours, of which 53 
hours were acquired within the last six 
months. The pilot’s logbook was never 
located, so it could not be ascertained as 
to how much flight time he had logged 
in turboprop airplanes or in the Beech 
C90 King Air.

Aircraft Information

The Beech Aircraft model C90 N269JG 
(serial number LJ-949) was manufac-
tured in 1981. It had been equipped 
with two Pratt & Whitney PT6A-35 (up-
graded from PT6A-21) turboprop en-
gines, serial numbers PCE-25558 (left), 
and PCE-25501 (right), each rated at 
750 horsepower, driving two Hartzell 
four-blade, all-metal, constant speed, 
full-feathering, reversible propellers. 
The propeller model numbers were HC-
D4N-3C, with D9290K blades. The se-
rial numbers were FY 2319 (left), and 
FY 2320 (right).

An FAA aviation safety inspec-
tor examined the aircraft maintenance 
records at the pilot’s office in Camden, 
Arkansas, on November 12, 2013. He re-
ported that Airframe and Engine Phase 
Three and Four Inspections were accom-
plished on March 15, 2013, at a Hobbs 
meter time of 826.2 hours. At that time, 
airframe total time was 11,395.9 hours. 
Airframe Phase One and Two Inspec-
tions were accomplished on March 14, 
2012, at a Hobbs meter time of 738.9 
hours. At that time, airframe total time 
was 11,308.6 hours. The following times 
were recorded during the Phase Three 
and Four inspections: 
Left Engine:
l	 Time since new: 5,801.3
l	 Time since overhaul: 2,453.6
l	 Time since hot section inspection: 
874.5
l	 Total cycles since new: 6,613
l	 Overhaul date: 07/21/2000
l	 Cycles since overhaul: 2,800
l	 Cycles since hot section inspection:  
875
l	 Engine time at overhaul: 3,454.5
l	 Cycle time at overhaul: 3,930

Right Engine:
l	 Time since new: 5,722.9
l	 Time since overhaul: 2,268.4
l	 Time since hot section inspection: 
847.5
l	 Total cycles since new: 6,311
l	 Overhaul date: 12/06/03
l	 Cycles since overhaul: 2,381
l	 Cycles since hot section inspection: 
875
l	 Engine time at overhaul: 3,347.7
l	 Cycle time at overhaul: 3,812
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On October 9, 2013, the pilot flew to PBF 
where the altimeter; encoding and static 
systems; and transponder calibration 
checks were accomplished by Tomlinson 
Avionics, and the airplane was recertified 
for IFR (instrument flight rules) flight. A 
Garmin GNS 430W (WAAS-certified 
GPS, 2280-channel capacity comm, and 
200-channel ILS/VOR with localizer 
and glideslope), Avidyne TAS610 (traf-
fic advisory system), Bendix DA-144A 
(weather radar) antenna, and a PC-250 
(inverter) were removed and shipped 
to their respective manufacturers for 
repairs. The PC-250 inverter was non-
repairable, and an overhauled unit was 
returned. On November 1, 2013, these 
items were reinstalled and functionally 
tested satisfactory.

Meteorological Information

The ASG Automated Weather Observ-
ing System (AWOS) recorded the fol-
lowing weather at 1748:
l	 Wind: 310 degrees at seven knots, 
gusting to 14 knots
l	 Visibility: 10 statute miles 
l	 Sky condition: few clouds at 6,500 feet
l	 Temperature: 16C 
l	 Dew point: 5C
l	 Altimeter setting: 29.90 inches of mer-
cury

Wreckage and Impact Information

The airplane was located in a large open 
pasture that sloped downward from 
west to east. It was aligned on a magnet-
ic heading of 030 degrees. South of the 
point of impact, power lines crossed the 
field from west to east. They were about 
35 to 40 feet off the ground and 311 feet 
from the point of impact. The on-scene 
examination revealed no ground scars, 
only impact ground gouges, consistent 
with a right wing-low, nose-low attitude 
as reported by witnesses. The nose and 
cockpit area were crushed inward.

There were ground imprints, the 
same length as the wings. At the end of 
the left imprint were red lens fragments. 
At the end of the right imprint were 
green lens fragments. These ground 
imprints were immediately forward of 
both wings, consistent with the airplane 
rebounding slightly. The right wing was 

destroyed. The left wing was partially 
separated at midspan, and the wing tip 
was separated from the wing. The lead-
ing edge was crushed aft to the spar, 
and the wing was twisted up and aft. 
The right wing was bent aft and upward 
along its span, and the leading edge was 
crushed inward along the lower side. 
Minimal fuel (approximately one quart) 
was observed in each nacelle tank. There 
was no evidence of fuel spillage on the 
ground, and no fuel stains were observed 
on the undersides of the wing panels, 

wing trailing edges, or engine nacelles. 
There was no smell of fuel at the site.

Both engines and nacelles were par-
tially separated from the wings. Both 
propeller assemblies remained attached 
to the engines and were partially buried 
in the earth. There were no ground scars 
leading up to the airplane, and there was 
no evidence of rotation at impact. Con-
trol continuity was established from the 
flight controls to the center of the air-
plane. Measurements of the elevator and 
rudder trim were indicative of a neutral 
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position, and aileron trim was in a slight left wing down posi-
tion. The landing gear and flaps were retracted. Propeller sig-
natures indicate the propellers were not feathered and bore 
little or no rotational signatures.

Examination of the cockpit revealed power, condition, 
and fuel shutoff levers were full forward. There was a witness 
mark on the airspeed indicator at 78 knots. The airplane’s 
power off stall speed (flaps retracted) was between 78 and 89 
knots (minimum weight versus maximum gross weight, re-
spectively).

Tests and Research

The annunciator panel and fuel totalizer were removed from 
the airplane and sent to NTSB’s Vehicle Recorder (RE-40) and 
Materials Laboratory (RE-30) Divisions for examination. Ac-
cording to the Vehicle Recorder Specialist’s report, application 
of electrical power to the fuel totalizer revealed:
l	 Fuel used: 260 gallons
l	 Fuel remaining: 123 gallons
 
According to the Materials Laboratory Specialist’s report, 
magnification of the annunciator panel light bulbs revealed 
that the following annunciator lights were illuminated at im-
pact:
l	 Left generator out
l	 Left ignition on
l	 Low fuel pressure (left)
l	 Fuel crossfeed
l	 Inverter out
l	 Low fuel pressure (right)
l	 Right generator out
l	 Right ignition on

The fuel management panel located on the left sidewall had 
been cut away by first responders in order to extricate the pi-
lot. Although intact, the panel had been damaged by impact. 
Examination of the panel revealed the left and right boost 
pumps were ON, the left and right fuel transfer switches were 
OFF, the fuel crossfeed switch was in the AUTO position, and 
all the fuel system circuit breakers were OPEN. There was a 
yellow arc on the fuel gauges, denoting minimum fuel that 
must be in each wing tank before takeoff. The range is from 
zero to 265 pounds or zero to about 41 gallons in each wing 
(6.7 pounds per gallon).

An effort was made to trace the airplane’s movements in 
an attempt to explain the discrepancy between the fuel gauges 
and the fuel totalizer. On October 9, 2013, the pilot gave in-
structions to Faith Aviation, the fixed base operator (FBO) at 
CDH, to put 25 gallons of fuel in each wing tank. When asked 
if he had a receipt for this transaction, the FBO replied that he 
did not. The pilot then flew from CDH to PBF, a distance of 
65 nm. According to Beech Aircraft, the fuel required for this 
flight (assuming a cruising altitude of 10,000 feet) would be 
about 210 pounds, or about 30 gallons. Grider Aviation and 
Pine Bluff Aviation, both FBOs at PBF, were contacted. It was 
learned that Tomlinson Avionics had replaced the airplane’s 

inverter, and the airplane was placed in Tomlinson’s hangar, 
where it remained until the pilot departed on November 1. 
Before departure, the pilot purchased a new battery but did 
not purchase fuel. It was reported that the pilot rarely topped 
off the airplane with fuel, but would add only enough fuel as 
necessary to make the trip. The distance between PBF and 
VBT is about 172 miles.

According to Beech Aircraft, the estimated fuel needed 
for this flight (assuming a cruising altitude of 17,000 feet) 
would be about 460 pounds, or 70 gallons.

Conclusion

NTSB investigators either traveled in support of this inves-
tigation or conducted a significant amount of investigative 
work without any travel, and used data obtained from vari-
ous sources to prepare this aircraft accident report. As the air-
plane was descending toward its destination airport, the pilot 
reported to an air traffic controller en route that he needed 
to change his destination to a closer airport because the air-
plane was low on fuel. The controller advised him to land at an 
airport that was four miles away. Shortly after, the pilot con-
tacted the alternate airport’s air traffic control tower (ATCT) 
and reported that he was low on fuel. The tower controller 
cleared the airplane to land, and about 30 seconds later the 
pilot advised that he was not going to make it to the airport. 
The airplane subsequently impacted a field southeast of the 
airport. Forty-foot power lines crossed the field 311 feet from 
the point of impact. It is likely that the pilot was attempting to 
avoid the power lines during the forced landing and that the 
airplane then experienced an inadvertent stall and an uncon-
trolled collision with terrain. 

About one quart of fuel was observed in each fuel tank. 
However, the fuel totalizer showed that 123 gallons of fuel was 
remaining. Magnification of the annunciator panel light bulbs 
revealed that the left and right low fuel pressure annunciator 
lights were illuminated at the time of impact. An examination 
of the airframe and engines revealed no anomalies that would 
have precluded normal operation.

About one month before the accident, the pilot had in-
structed the fixed-base operator at Camden, Arkansas, to put 
25 gallons of fuel in each wing tank; however, it is unknown 
how much fuel was already onboard the airplane. Although 
the fuel totalizer showed that the airplane had 123 gallons of 
fuel remaining at the time of the crash, information in the 
fuel totalizer is based on pilot inputs, and it is likely the pilot 
did not update the fuel totalizer properly before the accident 
flight. The pilot was likely relying on the fuel totalizer instead 
of the fuel gauges for fuel information, and he likely reported 
his low fuel situation to the ATCT after the annunciator lights 
illuminated. 

The National Transportation Safety Board determines the 
probable cause(s) of this accident to be: A total loss of power 
to both engines due to fuel exhaustion. Also causal were the 
pilot’s reliance on the fuel totalizer rather than the fuel quan-
tity gauges to determine the fuel on board and his improper 
fuel planning.  n
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AMU Chronicles
BY SAM LONGO,  AME  A&P

The Composite AME
Modern aircraft utilize a plethora of high tech composite 

structures. These materials serve to enhance the flight 
characteristics by making them lighter and stronger, 

ultimately improving both their fuel range and safety. A compos-
ite is defined as being “made up of separate parts,” which leads 
me to an interesting question. What are the composite qualities 
and skills that make up a modern AME? What personal abili-
ties are needed to enhance his or her performance in this rapidly 
changing world of high tech aviation? 

The following 10 key areas are what I consider to be the 
necessary elements to be woven into the composite fabric of 
every modern AME. You may not agree with them all but they 
certainly provide some interesting food for thought.

Dexterity: The key ingredient for any mechanic, first and 
foremost, is to be good with their hands. This is a quality that 
may be genetically enhanced by past generations but no mat-
ter what the starting point, always improves with practice and 
experience.

Analytical Thinking: This is the ability to troubleshoot. 
Aircraft are increasingly complex with hundreds of intercon-
nected systems. Being able to focus and decipher the nature of 
the problem and resolve it takes tenacity and experience—the 
larger the aircraft, the greater the challenge.

Processing Information Quickly: Modern aircraft man-
uals are large and comprehensive. Knowing how to navigate 
them to glean the key information required often takes time. 
Knowing your ATA chapters well is the obvious first step. 
When you do find that elusive maintenance procedure, follow 
it to the letter. Cutting corners can be very dangerous and has 
often ended in catastrophe. 

Situational Awareness: Large commercial aircraft take 
up a lot of real estate. Knowing what is happening in and 
around the plane you are working on is critical for your safety 
and the people you work with. Everything you touch or move 
has consequences. Whether you are towing, jacking or even 
energizing a system switch it is imperative you are aware of the 
big picture around you.

Organizational Ability: This can be as simple as keeping 
a keen inventory on your tools or as complex as performing a 
maintenance procedure that requires stripping multiple com-
ponents from an engine or airframe. The reality is, working in 
an organized manner almost always results in fewer mistakes, 
faster completion and a safer operation. Besides, having to do 
another engine change after it has ingested your 9/16 Snap-On 
wrench can ruin your whole day!

Navigating the Paper Trail: Dealing with the actual ma-

chine is just part of the job. The old adage of the plane being 
airworthy only once the paperwork outweighs the gross take-
off weight is not so far from the truth. Document compliance 
is a necessary evil of the world we work in, so learn to do it 
well. By the way this still includes clear, concise penmanship 
when filling out forms and logbooks. You can’t fix it if you 
can’t read it!

Human Factors Awareness: Perhaps one of the greatest 
improvements in the world of aircraft maintenance is manda-
tory Human Factors Training. It has improved the safety of the 
flying public as well as life on the hangar floor. It really boils 
down to two basic principles. First, understand your human 
limitations and second, learn from your mistakes. Receiving 
this training and remaining current is critical. Enhancing the 
safety of our work environment continues to be a very worth-
while endeavour.

Personality Traits: Yes it is still possible to be a solitary 
AME working in a deserted hangar far from the maddening 
crowd. However, most modern AMEs must function well 
within the confines of a large well-oiled team. (No pun in-
tended.) In the manufacturing and airline sectors you will be 
assigned to crews. Be aware that you must always pull your 
weight and get along with your crewmates. Being a loner just 
doesn’t cut it in the big leagues.

Commitment to Life Long Learning: This is an absolute 
must in our business. Holding a valid AME licence demands 
that you be constantly committed to upgrading your skill and 
knowledge. Whether it means learning about a new aircraft, 
new technology, new regulations or new soft skill training you 
must always seek out the most up-to-date information.

Honesty and Integrity: No discussion about the skill set 
of an AME can be complete without this basic trait. All the 
work they do must be of the highest possible standard. Shod-
dy workmanship must never be tolerated and especially never, 
ever covered up. We are all human but the day that any AME 
is too proud or headstrong to openly admit a mistake is the 
day he should surrender his licence. For veterans and novices 
alike it is a privilege hard won and coveted for life.

As the technology of aircraft moves forward so must the 
skills and abilities of the people that maintain them. For a 
safe and secure future for our profession and the flying pub-
lic, remaining stagnant is not an option. Fortunately, for most 
diligent AMEs their composite evolving nature, simply won’t 
allow it.

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