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An engine that can safely drive both 
composite and aluminum propellers 
due to low vibration output, and one 

that will be the greenest in the general avia-
tion market: this is what the German start-up 
firm Engineered Propulsion Systems boasts 
of its Graflite V8 engine (FAA type certifica-
tion and production certification expected 
by the end of 2017). 

EPS has been testing the high-efficiency, 
4.3-L, four-stroke diesel rated in the 320- to 
420-hp range for the last two years; refining 
the design from a flat eight-cylinder version 
to the current V8 arrangement. 

The Graflite operates on Jet A, JP-8, or 
straight diesel fuel, employs Bosch fuel in-
jection, liquid cooling, patented glow plugs, 
steel pistons, and features a compacted 
graphite iron (CGI) crankcase (from which 
it derives its name). Grainger & Worrall 
of Shropshire, UK will be casting the ma-
jor engine components. It is designed to be 
compatible with a variety of rotary wing 
and single- and twin-engine aircraft, includ-
ing the Robinson R44, Beechcraft Bonanza, 
Beechcraft Baron, Cessna TTx, Cessna 206, 
GippsAero GA8 AirVan, and Mooney M20.

EPS reduced engine control inputs 
to a single power lever, leaving propeller 
pitch, fuel mixture, and engine temperature 
management to a Bosch General Aviation 
dual lane electronic engine control system 
(EECS). The EECS also monitors for adverse 
engine conditions and provides predictive 
maintenance notifications. 

“The EPS Graflight engine [was designed 
to be] unique to aero applications ... as op-
posed to traditionally flawed approaches, 
which involves automotive conversions,” said 
EPS Project Manager Tom Guelzow. “This 
engine will offer dramatically reduced fuel 
consumption.”

The Graflite V8 will offer approximately 
56 percent further range with 40 percent 
less cost over a comparatively rated Avgas-
powered engine. Coupled with an expected 
3000-h time between overhaul (TBO), EPS 
anticipates that the Graflite V8 will yield dra-
matic cost savings for operators and will be 
among the greenest, cutting CO2 emissions 
by 30 and 17 percent over comparable Avgas 
and diesel engines, respectively. Production 
is expected to begin in early 2018.  n

High hopes
for four-stroke diesel
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The Fall Festival of Flight, hosted by the 
Texas Chapter, Antique Airplane Asso-
ciation, with the cooperation of the City 
of Gainesville, Texas, is a chance to see 
the planes of the past and meet the pilots 
who lovingly maintain them. 

“A Fly-In is a chance to step back in 
time and see the airplanes that carried 
the mail, barnstormed the mid-west, 
won World War II, or pioneered the airline 
routes,” says Ric Ryburn of the Antique 
Airplane Association. “When you go to a 
Fly-In, you see those friends that you’ve 
flown with, or traded outrageous flying 
stories with, or you meet that aviation 
legend you read about as a kid.”

Airplanes participating in the Fly-In 

Fly-In, Texas Style

include: Antiques, Classics, Warbirds, 
Replicas and Homebuilt airplanes that 
will be on display throughout the event. 
All aircraft are welcome. Gainesville, Tex-
as, considered the northern “Gateway to 
Texas” is located on I-35, six miles south 
of the Oklahoma border.

There will be static displays, group fly-
bys and good food, plenty of flying ac-
tivities, fun and educational seminars for 
kids. A fly-mart where you might find that 
special part you’ve been looking for and 
aircraft judging as well as exhibits, forums 
and vendors. Discounts on fuel and door 
prizes are also planned.

See the Calendar listing on this page 
for more details.

Before the snow flies, here’s one last chance to see some great old-time aircraft 
and perhaps even make a few new friends.

Amazon

AUTOMATED lifting solution

stairclimber

Aerospace Industries Inc.

the

the

safe, dignified passenger transfer

self-propelled:  no lifting required

versatile:  used on commercial and corporate aircraft

simple and easy to operate:  training provided

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

portable:  use at base or take it with you

BKD

compact and lightweight

transports passeners quickly

ensures fast and efficient turn times

reduces risk of injury to staff and passengers

unique, specialized design

patented braking system

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

info@bkdaerospace.com
Unit 7 — 11771 Horseshoe Way

Richmond  BC   V7A 4V4   Canada
Call us for a quote or visit our website for more details.
Watch our online videos at  www.bkdaerospace.com
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STCs & new products

Concorde Battery Corporation has 
announced FAA Approval for its 
RG-390E/30 battery to be installed 
on the Cessna 510 Mustang. STC 
SA02653LA replaces the original 
equipment battery with a 30-ampere 
hour drop in replacement that is five 
pounds lighter. Direct replacement 
of the original equipment battery 
with the RG-390E/30 offers benefits of prolonged service life and extended 
maintenance intervals as a result of enhanced plate design and a proprietary 
PolyGuard separator system. High cyclic operations, that are susceptible to 
early battery wear out, will realize longer life as a result of the technology used 
in the RG-390E/30.  For information visit www.concordebattery.com

Aeroscan recently announced 
a major improvement to its 
Aeroscan M5 blade measurement 
system. This latest version of 
the tool is fully automated and 
uses laser sensor technology. 
The Aeroscan M5 measures all 
five dimensions of the propeller 
airfoil in one scan at each station. 
This new technology provides far 
more accuracy than previous versions and allows repair stations the ability to 
overhaul propeller blades more accurately and in a very timely manner.

                       For information visit www.3daeroscan.com

Shadow Foam has 
announced the release 
of its product in a 
standard sheet format. 
Shadow Foam standard 
sheets will now give 
customers a range of 
colours and two depths 
of foam to choose from. 
This product is now 
available at a far lower 
cost and in a much shorter time frame than before.

                      For more information visit www.shadowfoam.com

Renegade Parts Washers 
has expanded its top load 
product line with a turntable 
system for a range of parts 
cleaning from general 
repair to production process 
operations. A 26-inch, 
heavy-duty, gear-driven 
turntable combined with 
strategically placed spray nozzles in a 14-inch working height cleans parts of 
grease, oil or lubricants in a high-temperature and high-pressure environment. 
Automation features include PLC programmable wash cycle timer and heater 
timer.   For more information visit www.renegadepartswashers.com

A sister company to Twin Commander 
Aircraft, Aircraft Belts manufactures 
and sells aircraft restraint systems 
for both crew and passengers. 
Configurations range from traditional 
three-point restraints (lap and shoulder 
harness) to five-point crew restraints. 
Restraint buckles are available in lift-
lever, push-button, and rotary configurations.
ABI also is offering replacement restraint systems that feature custom 
engraved lift lever lids featuring your aircraft’s head-on or profile view. 

                        For information visit www.aircraftbelts.com

New Cessna battery
gains FAA approval

Aeroscan’s automated blade scanner
now available

Custom foam now in two depths
as standard sheets

Renegade Parts Washers
expands product line

Personalize your aircraft seat belts
with Aircraft Belts

To announce your STC or new product, email a JPG photo and a product description to
amu.editor@gmail.com or amumag2015@gmail.com
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Custom stands from Ladder Industries
allow safe work

Ladder Industries’ Rolastair helicopter work 
stand provides safe and effective access to 
helicopters and aircraft. Once in position, the 
Rolastair provides a sturdy, secure platform 
for technicians to perform their job. Ladder 
Industries also has a custom designed 
helicopter work stand that can be positioned 
at an angle for perfect access to service 
helicopter engines and rotors. The support 
legs lock in place during use, and retract 
into the ladder during movement or storage. 
The ladder has casters for easy movement 
between stations.  For information visit 
              www.ladderindustries.com
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Industry Forum

AIR CANADA ORDERS
WASHING ROBOTS

 
 
 
Aerowash has signed an exclusive dis-
tribution agreement with Service and 
Maintenance De Castel for the Cana-
dian market. The agreement has result-
ed in Aerowash receiving an order for 
three washing robots from De Castel. 
The order value is approximately 1.3 
billion CDN. The washing robots will 
be delivered to Canada’s largest airline, 
Air Canada. Aerowash says the robots 
can shorten the wash process by up to 
60 percent compared to manual washing 
methods over time, which will provide 
time and cost savings for airlines and 
airports. With fewer hours required to 
clean aircraft, man-hours and mainte-
nance time are reduced. Operated by a 
wireless remote control, Aerowash au-
tomated washing robots can wash air-
craft of any size using a gentle rotating 
brush on a mechanical arm. The robot’s 
brush can be adjusted to different angles, 
which allows it to accommodate differ-
ent aircraft shapes. The robots include 
alarm indicators and safety sensors that 
adjust space between the brush and the 
aircraft being washed.
 
HOW TO CHECK
COMPOSITE BLADES
Hartzell Propeller has added to its series 
of how-to videos for pilots and mechan-
ics. The newest video covers the evalu-
ation of structural composite propeller 
blades by describing the ins and outs 
of composite prop pre-flight checks for 
pilots. “Pre-flight checks for structural 
composite propellers are very similar 
to metal props with some subtle differ-
ences,” said Hartzell Propeller Executive 

Vice President JJ Frigge. “Hartzell’s com-
posite expert Kevin Ryan walks through 
the pre-flight step by step, including a 
discussion of nicks, gouges and paint 
erosion caused by runway debris.”

In the video, Ryan also addresses trail-
ing edge impact damage from tow bars 
or other ground handling equipment. 
He describes airworthy damage limits 
and how to properly ‘coin tap’ the blade 
to detect evidence of possible delamina-
tion. Hartzell uses aerospace grade com-
posite construction materials that are 
incredibly durable, but they are not en-
tirely immune to damage. Unlike alumi-
num or wooden blades, Hartzell’s com-
posite propeller blades can be restored to 
their original dimensions.

VIH CHOSEN FOR NIGHT VISION 
INSTALLATIONS

Victoria, British Columbia-based VIH 
Aerospace has been selected to develop 
and install three Supplemental Type Cer-
tified Night Vision system installations 
for Helijet International Incorporated. 
Teaming with Rebtech Technologies 
(Rebtech) and Night Flight Concepts, 
VIHA will take the lead in working with 
Helijet to determine requirements, and 
then design and install the night vi-
sion systems for Helijet’s three Sikorsky 

S-76c+ helicopters that are dedicated 
to support the BC Ambulance Service 
(BCAS) operated by British Columbia 
Emergency Health Services (BCEHS).

Danny Sitnam, President and CEO 
at Helijet, says, “We selected VIH Aero-
space and Rebtech because of their re-
nowned expertise in the field. The BC 
Ambulance Service requires us to have 
our air ambulances mission-ready on a 
24/7 basis and operate under all kinds of 
emergency conditions across B.C.’s vast 
terrain, including night flights to remote 
locations. VIH Aerospace and Rebtech 
have an impressive track record install-
ing this kind of night vision technology 
on a wide variety of Sikorsky and other 
helicopter types used in medical, de-
fence and other sectors. We know they’re 
the best choice for this project.”

TC APPROVES EXHAUST
DUCT REPAIR

Kelowna, BC-based Alpine Aerotech 
has announced that the company has 
officially acquired a Transport Canada 
Repair Design Approval (RDA) for its 
comprehensive 206L Exhaust Duct Re-
pair. The 206L Exhaust Duct Repair 
incorporates a new-formed flange that 
decreases the likelihood of cracking 
along the OEM fillet weld, and guaran-
tees a clean, flat surface with the correct 
bolt hole locations. Through collabora-
tion with 206L operators, Alpine Aero-
tech has also increased the height of the 
flange, easing installation of the fasten-
ers, and created a large AFT section in-
sert, which consolidates all prior repairs.

“Our extensive MRO experience 
with the OEM CR&O has led us to pur-
suit these unique specialized repairs,” 
said Jeff Denomme, president of Alpine 
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Aerotech. “Why replace components 
that are considered irreparable when 
you can provide an affordable, compre-
hensive repair at a fraction of the cost of 
buying new?”

AC INKS AIRFRAME
MAINTENANCE DEAL

Global aviation services company AAR 
of Wood Dale, Illinois and Air Canada 
have announced a five-year agreement 
to provide airframe maintenance for the 
airline’s fleet of 34 Boeing 767 at AAR’s 
Miami MRO facility. The contract will 
commence later this year and ramp up 
over three months.

“We have been pleased with the 
work performed by AAR on Air Cana-
da’s fleet,” said Air Canada Senior Vice 
President, Operations, Rich Steer. “This 
contract assures Air Canada of a qual-
ity solution for our Boeing 767 mainte-
nance needs through AAR’s extensive 
and proven capabilities in this field.”

BC COLLEGE STEPS UP
AME STUDENT INTAKE

The Salmon Arm Observer reports that 
a large expansion in the local aircraft 
industry and national unmet staffing 
demands has fueled Okanagan College 
in southern British Columbia to offer an 
additional intake of its aircraft mainte-
nance engineering structures program 
this fall. Starting on November 14, the 
program will see up to 12 students step 
into KF Aerospace’s shop space at the 

Kelowna International Airport to begin 
training for one of the region’s most in-
demand careers. Thanks to an acceler-
ated 37-week program, students will be 
ready to enter the workforce by August.

“Aircraft maintenance engineer 
structural technicians (AME-S) have al-
ways been one of the most sought-after 
specialists in aviation,” Steve Moores, 
dean of trades and apprenticeship at 
Okanagan College, told the Observer. 
“With the industry growth and the 
number of retiring aircraft engineers, we 
knew it would only be a matter of time 
before the demand became a big obsta-
cle for local and national employers.”

Not only is there a local demand, 
there is also a nation-wide demand. Air-
craft maker Boeing predicts a global in-
dustry need for 609,000 aircraft mainte-
nance technicians over the next 20 years, 
making it the most in-demand occupa-
tion in the aviation industry.

After searching for, and hiring, 60 
AMEs from various trades schools 
throughout Canada, KF Aerospace still 
came up short on staffing and currently 
has 40 openings for structural techni-

cians. Looking for a solution, KF Aero-
space approached Okanagan College 
earlier this summer, setting the wheels 
in motion for launching the new class.

GLOBAL WORK CONTINUES
AT FLYING COLOURS
North American MRO Flying Co-
lours Corp. reports that work on three 
120-month (8C) maintenance inspec-
tions for a trio of Bombardier Global 
aircraft continues at its Peterborough, 
Ontario facility. The Globals are being 
stripped to the airframes to allow a com-
plete structural inspection. In addition, 
interior components, wall panels, insu-
lating surfaces, floorboards, and external 
fairings and panels, will be removed to 
undergo assessments and overhauls.

To support the work scope, Flying 
Colours has built a Global tail-dock to 
ensure access to this part of the airframe 
securely and efficiently. A further two 
Globals are waiting to check-in for their 
8C inspections at Peterborough, and dis-
cussions for more are in various stages of 
negotiation, says the company.  n
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Feature

This October, Business Aviation’s biggest event returns to Las Vegas.
Here is why you need to go.

What happens in Vegas:
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Why should you attend the 2017 NBAA Business 
Aviation Convention & Exhibition (NBAA-
BACE), set for October 10th to 12th in Las Vegas, 

Nevada? With 1,100 exhibits, close to 100 aircraft on static 
display and more opportunities for education and network-
ing than any other show in the industry, NBAA-BACE is the 
year’s must-attend event for an expected 27,000 attendees. 
There will even be celebrities on hand, with American as-
tronauts Mark and Scott Kelly serving as keynote speakers, 
headlining the event’s second-day Opening General Session 
on October 11th.

“We are honored to welcome Mark and Scott Kelly to 
NBAA-BACE,” said NBAA President and CEO Ed Bolen. 
“Their stories are truly remarkable aspects of America’s avia-
tion and aerospace history.” The identical twin brothers served 
with distinction as US Navy aviators, and retired as decorated 
captains before joining NASA in 1996.

An array of timely education sessions will once again be 
offered at NBAA-BACE, with more interactive sessions fea-
tured this year. “When people look at our education session 
agenda, they may see similar issues addressed year-to-year, 

NBAA 2017

AMU-Section2.indd   3 10/2/17   1:02 PM
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but we take great pains to ensure that it’s not the exact same 
content,” said Mike Nichols, NBAA vice president of opera-
tional excellence and professional development. “The issues 
evolve, and there are different perspectives and nuances re-
lated to those issues we have on the education agenda that get 
highlighted.”

An example, Nichols said, would be a recurring session 
on the International Standard for Business Aviation Opera-
tors (IS-BAO). Recently the International Standard for Busi-
ness Aircraft Handling (IS-BAH) was added to the agenda as 
it became applicable to business aviation.

“This year, we’re going to have IS-BAO and IS-BAH on 
the agenda, but the topic won’t focus on IBAC presenting to 
attendees about what it is and the process to become IS-BAO 
or IS-BAH registered,” Nichols explained. “Rather it’s going 
to be an opportunity for the industry to talk to the IBAC staff 
who manage these programs about what challenges they’ve 
had in the implementation of the standards and how IBAC 
may be able to make the standard more accessible while not 
giving up any of its credibility and value.”

Additionally, NBAA is putting an emphasis on interactiv-
ity through presenter and attendee engagement.

“We’ve invested in technology that will be available 
through the NBAA events mobile app that allows for the pre-
senters to ask questions of the audience to gauge the level of 
knowledge the audience already has,” Nichols said. “So, they 
can modify their presentation real-time based on the attendee 
learning needs.”

AMU-Section2.indd   4 10/2/17   1:02 PM
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For example, if someone is giving a pre-
sentation on operations to Cuba, and 
they find out that 80 percent of those 
in the audience already have conducted 
operations to Cuba, the presenter can 
tailor the presentation to focus on ad-
vanced issues relevant to the majority 
of attendees rather than discussing the 
basics of how you go through the opera-
tions to get to Cuba.

Static Display

Even four months ago, organizers had 
reported that space for the show’s two 
expansive static display areas was rapidly 
filling up. In addition to a wide range of 
fixed-wing aircraft on display at nearby 
Henderson Executive Airport (HND), 
from storied manufacturers including 
Boeing, Dassault Falcon, Embraer, Tex-
tron Aviation, and Gulfstream, more 
than a dozen light business aircraft and 
rotorcraft will also be featured at the in-
door static display on the exhibit floor 
at the Las Vegas Convention Center 
(LVCC).

“We’re nearly sold out at the out-
door static display, and booking up 
quickly inside the LVCC,” said Joe Hart, 
NBAA director of static displays, adding 
that the indoor space for fixed-wing air-
craft is sold out, with space still available 
for helicopters.

“This year’s NBAA-BACE promises 
to feature an extremely comprehensive 
lineup of business aircraft, of all types 
and for all missions,” he said.

“We saw extremely strong interest 
at our rotorcraft display in Orlando last 
year, which led us to dedicate as much 
as 30 percent of additional space for he-
licopters this year,” he said. “We’re also 
working with exhibitors in this market 
to ensure these displays highlight the 
many diverse applications for rotorcraft 
within business aviation.”

With the more than 1,100 exhibitors 
expected to showcase their products and 
services to an international audience at 
NBAA-BACE, participants will have an 
unequaled opportunity to view the lat-
est business aircraft, products, technol-
ogy, and services the industry offers. 
And as always, the event offers premier 
networking opportunities and dozens of 
educational sessions.

AMU-Section2.indd   5 10/2/17   1:02 PM
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Innovation Zone

One of the most popular areas of the 
show will be the Innovation Zone. Since 
2014, this educational component has 
provided a venue for attendees to learn 
about new topics in business aviation.

“The goal of the Innovation Zone 
is to have an area on the exhibit floor 
designed to showcase presentations fo-
cusing on forwarding-thinking topics 
and new technology,” said Tyler Austin, 
NBAA project manager, professional de-
velopment. “It provides a venue to dis-
cuss topics within the industry, as well as 
try to determine which future topics the 
industry should be considering.”

The October 10th Innovation Zone 
presentations will focus on topics such 
as enhanced data and facility security 
technologies, tech trends in business 
aviation and using new apps to increase 
operational efficiency.

“It is critically important that we 
develop the next generation of aviation 
professionals right now, so we are espe-
cially excited about Tuesday’s ‘Genera-
tion Next: Developing Future Aviation 

Leaders’ presentation,” said Austin. “This 
session will contextualize the challenges 
our industry faces, and provide real-life 
examples of how mentorship programs 
can develop and retain the business avia-
tion leaders of tomorrow.”

On October 11th, the Innovation 
Zone presentations will take a detailed 
look at future aircraft. “We’ll be talk-
ing about doing business faster than the 
speed of sound in a session that exam-
ines new supersonic aircraft,” said Aus-
tin. Innovation will be on full display in 
some of the day’s other sessions, includ-
ing the future of electric aircraft, and the 
rapid development of flying cars.

“Our 2017 selection committee for 
the Innovation Zone brought in indus-
try experts to peer review this year’s ses-
sion proposals, and the result will be two 
days of very spirited conversations about 
the current and future status of business 
aviation topics,” Austin said.

Down on the floor

This year’s exhibit floor also will feature 
an enhanced indoor static display of 

AMU-Section2.indd   6 10/2/17   1:02 PM
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aircraft with around 15 of the most cutting-edge airplanes and 
rotorcraft on display for attendees to explore.

“Each year, we work with the OEMs and other exhibitors 
to improve the exhibit floor and this year, we’re able to expand 
the highly popular indoor static display to host more aircraft,” 
said Linda Peters, NBAA’s vice president of exhibits.

NBAA’s redesigned booth, which debuted last year in 
Orlando, will make its first Las Vegas Convention Center ap-
pearance. The booth serves as NBAA’s informational hub, and 
also includes a connection zone for attendees to meet and visit 

with NBAA staff members and colleagues. And as mentioned, 
the exhibit floor will again host the Innovation Zone.

“The exhibit floor is an exciting place to be at each NBAA-
BACE,” said Peters. “But this year’s will be better than ever, 
with vendors displaying a wide range of products and ser-
vices, an enhanced static display and compelling educational 
sessions in the Innovation Zone.

“Prospective exhibitors should apply for exhibit space 
now to reach over 27,000 business aviation professionals this 
year in Las Vegas.”  n
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Feature

Building your own plane:
If you’ve ever considered a home-built aircraft as a summer project but never 
really considered the legal requirements, then read on! (Disclaimer: Don’t be 
shocked to hear you’re an “Amateur.”)
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Home Work
Like all serious gearheads, there comes a time when many 

AMEs say to themselves, “Maybe I’ll build my own air-
plane.” It goes without saying, there’s a lot of red tape. 

Even before starting construction, you must inform Transport 
Canada of your intention to build an amateur-built aircraft 
and “show that the design will meet the requirements set out 
in Canadian Aviation Regulations (CARs) 2017-2 Part V - 
Airworthiness Manual Chapter 549 - Amateur-Built Aircraft.”

A sidebar here is in order. The term “Amateur-built” is 
used both by Transport Canada and by the Federal Aviation 
Authority in the United States only to differentiate between 
one-off privateer builds, and the large-scale production of 
OEM aircraft. AMEs are anything BUT amateur yet they are 
among the people from all walks of life, including astronauts, 

airline pilots, military jet pilots, machinists, welders, and 
many others who will construct home-built aircraft.

Of course CARS goes on at great length and in specific detail 
regarding the how-tos and what-ifs but some of the highlights 
from the Airworthiness Manual Chapter 549 are:

1. Aircraft, including those supplied in kit form, will be des-
ignated as amateur-built aircraft, where the major portion of 
the aircraft (more than 50 percent) is fabricated from raw ma-
terial and assembled on a non-commercial basis for educa-
tional or recreational purposes.
2. Materials shall be appropriate and should conform to avia-
tion quality specifications.

Above Left:  The SubSonex Personal Jet was originally offered only as a build kit for Experimental Exhibition.
Above:  Piecing together the tail section.
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3. Composite non-metallic materials 
are accepted for use in primary struc-
tures.
4. Certain components and parts such 
as engine(s), propeller(s), rotor blades 
and precision hub components, acces-
sories, wheels and brakes, standard air-
craft hardware, heat treated or welded 
assemblies and components from other 
aircraft may be obtained from trade 
sources provided that the applicant for 
a special Certificate of Airworthiness for 
amateur-built aircraft can show that the 
major portion of the aircraft has been 
amateur-built, as required in section 
549.5
5. The powerplant may utilize propeller 
or reaction jet propulsion, but not solid 
and liquid fuel rockets.
6. Acceptable engines include two- or 
four-stroke piston engines, Wankel en-
gines, and gas turbines
7. In terms of equipment and instru-
ments, the home-built (or experimental) 
aircraft needs to carry most of the stan-
dard items including safety belts, a fire-
wall, and flight and navigation instru-
ments. Which means your design needs 

Above:  Amateur-built aircraft such as this Acrosport, are fully licensed and inspected, and have lower fatality totals than many 
popular recreational pursuits.
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to incorporate an airspeed indicator, compass, tachometer, oil 
pressure indicator, fuel gauge, and manifold pressure indica-
tor.

The official list is much longer and in far greater depth but you 
get the general idea: your home-build needs to be an actual, 
functional aircraft with authentic performance and safety fea-
tures. And yes, you do need a pilot’s licence. After all ... you do 
intend to fly it. And yes, there will be inspections — in fact, 
many of them. “During fabrication and after final assembly 
the aircraft shall be inspected for workmanship and general 
serviceability according to a schedule acceptable to the Minis-
ter,” says Transport Canada.

In the United States, home-built aircraft are licensed by 
the FAA as “Experimental,” and the Experimental Aircraft 
Association based in Oshkosh, Wisconsin has created a kind 
of primer for those with a home project in mind. Entitled, 
“About Experimental / Amateur-Built Aircraft,” it touches on 
many points of federal legislation and issues of logistics that 
are quite similar on both sides of the border. 

Here are some highlights from the EAA document:

1. Under FAA regulations, if an individual builds at least 51 
percent of an aircraft, the aircraft is eligible to be registered in 
the amateur-built category. They are available in kits (where 
some of the airplane is already fabricated), or plans (where the 
builder purchases or manufactures all the parts and assembles 
them). 

These airplanes are also commonly known as “homebuilts,” 
for the obvious reason that many individuals construct these 
aircraft at home, often in their garages. Currently, more than 
33,000 amateur built / homebuilt aircraft are licensed by FAA. 
They represent proven aircraft designs that have been flown 
safely for many years.

2. Costs range from under $10,000 to more than $100,000 
based on desired performance characteristics and optional 
engine and avionics packages. By comparison, a new factory-
built Cessna 172 costs more than $250,000. Many amateur-
built / homebuilt aircraft utilize composite materials that help 
create airplanes that are lighter, faster and more fuel efficient 
than similar production aircraft.

3. An average amateur-built / homebuilt aircraft will take be-
tween 1,000 and 3,000 hours to complete.  Some individuals 
build their airplane in less than a year; others may take a de-
cade or more.

4. All amateur-built / homebuilt airplanes must be registered 
with the FAA. These airplanes must be inspected by an FAA 
inspector or a designated inspector before an airworthiness 
certificate can be issued. This is a fairly rigorous process. The 
builder(s) must provide logs of when, where and how con-
struction took place, along with supporting documents and 
photographs. 

If the aircraft passes this inspection, a pilot must fly be-
tween 25-40 hours of test flights in specific non-populated 

Above:  Catalina homebuilt experimental aircraft project.
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areas to make sure all components are operating properly. 
Only after that test time is flown may passengers be flown in 
the aircraft. In addition, an amateur-built airplane is subject 
to condition inspections every 12 months, the same scrutiny 
required of small production aircraft.

5. The term “Experimental” is actually a bit of a misnomer; it 
refers to the FAA category in which the airplane is registered, 
not the exclusivity or the use of the airplane.  While there are 
a handful of homebuilt aircraft that are original designs, the 
vast majority of homebuilt airplanes are built using standard-
ized, tried- and-true kits or plans that have been successfully 
constructed thousands of times. 

When the current homebuilt aircraft rules were first in-
troduced in the early 1950s, there was difficulty finding a cat-
egory where the finished aircraft could be registered. After all, 
the airplanes were not factory-built, such as Cessnas or Pipers, 
nor were they transport aircraft (airliners) or military aircraft. 
Federal officials saw the most practical category as Experi-
mental, and created a new subcategory called “amateur-built.” 

FAA’s Experimental category also includes nearly 10 oth-
er subcategories, including aircraft used for crew training, air 
racing, and historic aircraft (such as World War II military 
aircraft) flown to air shows and exhibitions.

6. In terms of safety, studies by FAA and the National Trans-
portation Safety Board (NTSB) show that amateur-built / 

homebuilt aircraft have an accident rate less than one percent-
age point higher than the general aviation fleet. In fact, the 
accident rate for amateur-built/homebuilt aircraft is dropping. 
The total number of registered homebuilt aircraft has doubled 
since 1994, and the total hours flown have increased by 123 
percent, while the total number of accidents has stayed virtu-
ally the same. 

Another good barometer of safety is insurance rates. 
Companies that insure both homebuilts and production air-
craft charge about the same rates for owners of either type of 
airplane. That indicates a similar level of risk.

7. In case you’re wondering, no, these aircraft are not Ultra-
lights, which are light, one-person flying machines that oper-
ate under a completely different set of federal regulations. All 
amateur-built / homebuilt aircraft are registered with the fed-
eral government in the same manner as production aircraft 
with corresponding “N-numbers” on the fuselage.

It goes without saying that a homebuilt aircraft is not a project 
for the faint of heart or casually committed. It’s an intense la-
bour that requires equal amounts of skill and patience in deal-
ing with the technical challenges that lie ahead, as well as the 
bureaucratic requirements that will have to be met.

But hearing the roar of that engine for the first time and 
rolling out for that initial flight can only be the deepest of sat-
isfactions.  n

Above:  Founded in 1992, Zenith Aircraftdesigns homebuilt kit planes for sport pilots.
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Thinking of advertising
in AirMaintenance Update?

Visit our website and download our
media kit to see our advertising rates

for AMU magazine and to advertise online.

www.amumagazine.com

Get the exposure you need for your 
company or business.
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Classifieds and advertising opportunities

You can now advertise in the WAMEA Quarterly distributed to over 
200 members and industry leaders, put your business on the map and 
partner with us in helping to improve your industry.

Do you have an employment opportunity that needs to be filled? 
Get the word out by posting your ad in our classifieds to active partici-
pants in your industry who have the skills and experience your busi-
ness needs to succeed.

Available ad sizes/options (pricing is per issue)

1.  Full page ad: member $50 non-member $75
2.  Half page ad: member $25 non-member $50
3.  Business card: member, free, non-member, $25 
4.  Job Ads: Free

Contact the WAMEA Office for more information or send your ad to 
info@wamea.com today!

www.wamea.com

Our Job Description

To promote and protect the profession of the Aircraft Maintenance 
Engineer, in the Atlantic Region.

Our website

Please be advised that due to a technical issue with the Association’s 
website at press time on this edition of AMU, the address www.atlan-
ticame.ca was temporarily redirecting users to the Association’s Face-
book page. If you need to contact an association member, please use 
the messenger function of the Facebook page and a member will reply 
to your inquiry as soon as possible. Please bear with us while we work 
to resolve the issue and get the website back up and running.

Our Awards

l	 Roger Richard Memorial Award
l	 NL Govt. Air Services Memorial Award
l	 Earl Blakney / Aviall Award
l	 Atlantic AME Hall of Fame

Our new president

Dave Hall was elected as our new President at the 2017 AME Associa-
tion AGM, following Uli Huber’s resignation. The following is the very 
impressive bio of our new president. His background is filled with an 
impressive amount of technical positions as well as senior administra-
tion positions with CBAA and advisory positions with various OEMs.

Central AME Association

About CAMEA

The Central Aircraft Maintenance Engineer Association is an organi-
zation dedicated to maintaining and enhancing the standards, rights 
and privileges of all AME members in the central region of Canada. 
Our chapter is one of six similar associations across Canada that col-
lectively supports the national body CFAMEA (Canadian Federation 
of Aircraft Maintenance Engineers Association). Our organization 

works with Transport Canada in the formulation of new rules and 
regulations and provides a collective viewpoint for all AMEs. CAMEA 
is a not-for-profit organization run by a volunteer group of AMEs.  We 
elect members of our organization to be part of our Board of Direc-
tors.  Members of CAMEA are comprised of AMEs, AME apprentices, 
students, non-licensed persons working in the industry and corporate 
members.

www.camea.ca
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l	 Parry Sound, Ontario: grew up on a mix Dairy / Hog Farm
l	 Summer 1974: Graduated Centennial College –
 Aircraft Maintenance Technician Program
l	 Sept 1974-Spring 1976: Nordair, apprentice six months. Attended 
 mechanic training on B737-200, Lockheed L188 Electra, Fairchild 
 Hiller 227, DC-3, Grumman Mallard G73T, Shorts Skyvan SC-7, 
 DHC-6 twin Otter, and completed numerous Artic trips on Dewline 
 (FH227) and with Environment Canada (L188) Ice reconnaissance

l	 Training: Handling and service-Douglas DC-8-61F
l	 Fun project: worked one month with Len Burke, former Wheeler 
 Aviation aircraft-Curtis C-46- instructed make it Flyable, for ferry 
 flight Yul to WPG

l	 1975: Member of Quebec – SAMET-Society of Aircraft Maintenance 
 Engineers and Technologist. Issued AME Licence YZM-1445,
 March 1975
l	 Spring 1976-Fall 1976: Otonabee Airways – Peterborough –AME- 
 Saunders St-27, Cessna 421/402 and various light aircraft types
l	 Fall 1976-Spring 1978: Wardair Canada Limited-Yellowknife, NWT- 
 AME- Bristol Freighter MK170, Grumman Gulfstream 1, Mitsubi- 
 shi MU2J, DHC-6 Twin Otter. Numerous trips high Artic, Oil rig 
 support, Polar Expedition Mar 77, Water Survey teams, Mining
 exploration
l	 Spring 1978-Fall 1978: Gateway Aviation Limited – Yellowknife –Base 
 Engineer – DHC-6, DHC-3, DHC-2, and C180. Turnaround sup- 
 port HS748, CV680
l	 Fall 1978-Spring 1985: Innotech Aviation Limited – YUL – Assigned 
 engineer – Northern Telecom Fleet- Falcon DA-20F, and Grum-
 man Gulfstream G-159. Transferred Toronto 1979 – YYZ – Mainte-

 nance Manager – DH125, WW1123, WW1124, G-159, Mallard 
 G-73, Falcon DA-20, Falcon DA-50. Kingair B200, Cmdr 690B,
 YS-11. YYZ- Base Manager/ Maintenance Manager

l	 1979-1985: Member of Ontario AME Association
l	 1986-present: Member of Atlantic AME Association
l	 1992-present: Member of Atlantic AME Association
 Board of Directors
l	 2003-2011:V.P. Maintenance- advisory to Board of Directors –
 Canadian Business Aviation Association
l	 2011-2012: Member of CBAA Board of Directors
l	 2012-2014:Vice Chair of CBAA Board of Directors
l	 2014-2016: Chair of CBAA Board of Directors
l	 2010: Embraer OEM design Customer Advisory Board
l	 2014-present: Standard Aero Business Aviation – Customer Advisory 
 Board member. 2016: Textron Aviation Inc.-OEM design Customer 
 Advisory Board

l	 1985-present: General Manager / Maintenance Manager – Irving 
 Air Service Inc. – Saint John- HS-125, Falcon 50 and 50EX, Fal- 
 con 2000LX, Cessna Citations- Sovereign, Encore, SII, Turboprops- 
 CMDR 1000, 690A, Kingair B200 & B200GT, Astar350B1 helicopter, 
 Bell 206L4, Bell 407, Cmdr 500s, Baron G58, Cessna 206, Thrush 
 S2R-600 Wasp, Thrush S2R-T34 PT6. Imported aircraft from US, 
 Europe, South Africa, Israel. Exported aircraft to South America, 
 Maldives, US, Europe.

l	 1974-present: Still not a very good golfer

www.atlanticame.ca

June 2017 Meeting Wrap:  Thank You
Skip and Walter!

Dinner & Technical Presentation hosted By Concorde Battery Cor-
poration

The SoCal Chapter thanks Skip Koss, VP Marketing, Walter Heine, 
Director of Sales, and all at Concorde Battery Corporation for their 
time and generosity in hosting the June 2017 Chapter dinner meeting, 
2017 SoCal PAMA Scholarship presentations and excellent technical 
presentation on “Battery Airworthiness Requirements” at the 94th 
Aero Squadron Restaurant in Van Nuys, California.

To learn more about Concorde Battery, visit www.concordebat-
tery.com or contact Walter at wheine@concordebattery.com or Skip at 
skipkoss@concordebattery.com

Chapter Governance News

As announced last December, Chapter President Greg Potter will be 
stepping down effective November 30th after seven years of outstand-
ing service. Greg will remain an active Board member and fill in when-
ever needed.

Chapter VP Bill Johnston has graciously volunteered to be Chapter 
President effective December 1, 2017 subject to Chapter general mem-
bership vote and approval at the November Chapter meeting. Thank 
you Greg & Bill!

www.socalpama.org
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AME Association of Ontario
c/o Skyservice F.B.O. Inc., PO Box 160, Mississauga, Ontario  L5P 1B1
tel: 1-905-673-5681  fax: 1-905-673-5681
email: association@ame-ont.com   website: www.ame-ont.com

Central Ohio PAMA

About Us

The roots of COPAMA go back to an earlier Maintenance Techni-
cians group called The Ohio Aviation Technicians Society (OATS), 
which formed in the early 1970s. Along with a sister group, the cur-
rent O.A.T.S of Cincinnati, Ohio, their meetings featured a technical 
presentation with little fanfare and raised money by charging a modest 
yearly dues for membership.

The group met in Lane Aviation’s training room on the second 
floor between hangars #2 and #3. At that time, the Columbus Flight 
Standards District Office was also located at Lane on the first floor 
between hangars #1 and #2.

In the early 1980s, Cessna established a Single Engine Zone Of-
fice in the Lane facility and the training room was remodeled to be 
part of their office area. At this time OATS lost their permanent meet-
ing place and started to meet where we could at the various airports 
around Columbus.

The group struggled with attendance after becoming nomadic 
and affiliated with PAMA to help deal with those issues. An Aviation 
Historical Museum was established at Port Columbus and the group 
met there, making contributions to the Museum to help pay for the 
utilities. With few forms of raising revenue and dwindling attendance 
the group disbanded in the summer of 1985. The Hilton Garden Inn 
and Hampton Inn off International Gateway and Sawyer now occupy 
the place where the museum once stood.

Rising from the Ashes

Just like the Phoenix rising from the ashes, the seeds that became CO-
PAMA sprung from the fertile ground of those previous maintenance 
technicians groups. In 2000 Louie Fura moved from Texas to take a 
job as Director of Maintenance for American Electric Power at CMH. 
Within the year, he started talking to a few other AMTs about starting 
a PAMA Chapter. After learning of the problems that caused the dis-
banding of the previous maintenance technician groups the decision 
was made to try again.

Prior to living in Texas, Louie had lived in the Los Angeles area 
and helped form the Southern California PAMA chapter, serving as 
their first President. “Although it’s a lot of work,” he said, “it only works 
if you have a dedicated and active group of people. (Oh, it never hurts 
to offer a free supper. Especially when you’re talking about aircraft 
technicians).”

“And we do have a dedicated and active group in Columbus. Even 
though I have, after 40 years, retired from aviation,” he said, “you, as a 
part of the COPAMA organization, have many if not all of these same 
dedicated leaders still active. I’m very happy that both Southern Cali-
fornia and COPAMA are two of the strongest chapters of PAMA. I am 
thankful that I was there to help create both of them, they are both 
doing great due to their strong current leadership and membership.

“If you’re a young technician in aviation, I hope you get more 
involved in COPAMA, if you aren’t already. Does it take work?  Sure! 

Waiting for Transport

High profile items are being addressed by Transport Canada. Drones, 
pilot wellness, traffic delays and passengers bill of rights are in the fore-
front of the TC to-do list. Unfortunately we do not seem to be making 
much headway on level of service issues.

Funding for various Transport Canada departments has in-
creased since the change in government, but it is still nowhere near the 
amount it was a decade ago. Many projects seem to be bogged down in 
the CARAC and law changing process. More needs to be done sooner. 
Let’s hope that the hiring process can fill the many empty positions at 
Transport Canada and we can look forward to a more reasonable level 
of service.

Our AME Associations are anxious to see a review of CARs 571 
Maintenance Standards, 573 for AMOs and 625 for Equipment and 
Maintenance Standards. These all need an update. It has been many 
years now that our AME associations, as well as the colleges and 

industry in general, have been requesting an update to CAR 566, espe-
cially regarding AME Training. 

When it comes to aircraft under CARs 549, Transport Canada 
seems to have lost control. There are few inspectors in the field who are 
keeping an eye on the private aircraft sector. The owner maintenance 
situation is particularly alarming.

Many years ago we complained about “inspectors from the Min-
istry” looking at everything we did and nit-picking every detail. Now 
the situation has swung completely the other way; it is time for the 
pendulum to swing back to the halfway point. There has not been a 
review of the CARs for about 20 years now and maybe this should 
happen. Also, let’s get some inspectors back into the field to see what 
state the private aircraft fleet is in.

— Submitted by Stephen Farnworth
     For the Board of Directors
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As you know, COPAMA has been able to help many local AMT stu-
dents financially make it through school and/or meet the cost of taking 
their FAA exams. If you are proud to be in aviation as an aviation tech-
nician then think about giving back and paying forward. That choice 
will be rewarding to you!”

The First Decade

COPAMA officially incorporated as a 501(c)(3) Non-Profit Organiza-
tion in 2002, with a mission of providing educational opportunities 
for it’s members, AMT Students and the aviation community of Cen-
tral Ohio. The first meetings were held in the Lane hangars and later 
moved to their Media Room where we currently meet.

COPAMA made its first large public appearance with a booth at 
the Ohio Aviation Maintenance Symposium in March 2003. June of 
that same year brought the first golf outing, September the first Pig 
Roast and Scholarship Awards. December brought the first Christmas 
Party at 95th Aero Squadron with a presentation about Glacier Gal, 
a P-38 from the Lost Squadron that was retrieved from glacier ice in 
Greenland. COPAMAs first website appeared that year with Big Planet 
being our first web provider.

The website later moved to its current home thanks to the help of 
Cliff Kelling, our first internal webmaster and John Clem, a local pilot 
who also hosts our domain on his web service. Thanks to them the 
COPAMA.ORG website has increased in web traffic over these many 
years of operation.

In March of 2006, we hosted our first dinner at JP’s Barbeque 
after the Symposium and later that month, COPAMA received the 
PAMA Chapter of the Year Award for 2005. Jeff Gruber and Donna 
Bricker attended the National Symposium and received the award on 
behalf of the chapter from Dave Orcutt, PAMA National Director.

Since then, COPAMA has found support and grown into a source 
of information for all who engage in aviation maintenance. Recent 
years have been difficult in aviation and some of our members, friends 
and aviation entities have not come through the turmoil with us. We at 
COPAMA have been lucky to have the support of sponsors, members 
and friends so we can continue our mission of providing educational 
opportunities for our members, the student Aviation Maintenance 
Technicians and the youth of Central Ohio.

www.copama.org
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Feature

Crosshole Deburr

By integrating flexible hones in the machining process, complex parts with cross-
drilled holes and other difficult-to-access features can be deburred in house, at 
less cost.

In automated machining for aerospace, removal 
of burrs and sharp edges in cross-drilled holes 
and other difficult-to-access areas such as un-

dercuts, grooves, slots, or internal holes can be 
tedious and time consuming. One particular chal-
lenge is deburring the intersection of cross-drilled 
holes frequently found in engine components.

Despite the challenges, the removal of burrs 
from the production process is an absolute must for 
the high quality, precision parts required in aero-
space. In many applications, cross-drilled holes act 
as conduits for fluids, lubricants and gases. Failing 

to remove burrs can cause blockage of these critical 
passages or create turbulence in the flow.  Burrs can 
also lead to part misalignments, affect dimensional 
tolerances, and limit the overall efficiency of ma-
chined components.  

“Getting rid of burrs is really important be-
cause if there is any loose material that gets dis-
lodged when the product is in use, it can cause ma-
jor problems,” says Anthony Scott, Lead Machinist 
at Orange Vise Company, a manufacturer of ma-
chine vises and quick change fixturing components 
used throughout aerospace.

Aerospace Parts

Above:  Before and after crosshole deburring.
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Although there are many techniques 
for deburring internal passages at cross-
holes, the majority require sending out 
parts or investing in equipment to com-
plete the work in-house that can cost 
tens of thousands of dollars.  

These options, which include ther-
mal, abrasive flow, electrochemical, and 
high-pressure water, effectively remove 
excess material but they also build time 
into the manufacturing process and add 
to costs.

The more ideal option, however, for 
many machining operations is to inte-
grate deburring into the automated pro-
cess with a simple, effective crosshole de-
burring tool such as the Flex-Hone from 
Brush Research Manufacturing (BRM).  
By doing so, operators can speed up the 
manufacturing process and ensure uni-
form quality for precision parts.

According to Scott, flexible hones 
are ideal because it is a cost-effective so-
lution to smooth edges and produce a 
blended radius for crosshole deburring.

“It is really about accessibility, be-
cause there aren’t really any other tools 
that can do what a Flex-Hone can,” says 
Scott.  “Whether it is internal grooves or 
multiple cross-holes, there is really no 
way to reach those areas with any sort of 
other tool.”

For engineers in the automotive, 
aerospace, manufacturing and machin-
ing industries, the ball-style hone is a 
highly specialized abrasive tool that is 
instantly recognizable by its unique ap-
pearance.  

Characterized by the small, abrasive 
globules that are permanently mounted 
to flexible filaments, the product is a 
flexible, low cost tool utilized for sophis-
ticated surfacing, deburring and edge-
blending. 

Available in sizes ranging from very 
small diameter hones (4mm) to those 
up to 36 inches or more in diameter (a 
size appropriate for large engine cylin-
der bores), these deburring tools can 
be custom designed to the size, shape 
and abrasive grit to fit any application’s 
needs. 

“I used the Flex-Hone quite a bit 
when I was working in aerospace,” ex-
plains Ken Spaulding of Zodiac Engi-
neering, a contract manufacturer in 
California.  “We did a lot of parts that Above: Location of crosshole deburring.
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Above:  BC Series Flex-Hone Tools.
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involved tubes with multiple crossholes and slots.  Getting 
inside there to reach the burrs, particularly if the walls were 
thick, is extremely difficult.”  

With a background in aerospace parts as well as mold 
making, Spaulding is currently focused on creating products 
of his own design, such as high-end pocket knives and cycling 
components for BMX, road and mountain bikes.  He also con-
tinues to perform contract manufacturing work.

Spaulding appreciates how the flexible hone’s abrasive 
globules each have independent suspension that is self-cen-
tering, self-aligning to the bore, and self-compensating for 
wear, all of which facilitate close-tolerance finishing work.

“The hone conforms to whatever you are working with, 
even if it’s irregular,” says Spaulding. “For example if the back 
side of the part is not flat or not on consistent level plane in z, 
the tool is flexible enough to still remove any burrs.”

For best results, the deburring tool is typically rotated into the 
main bore into which the crossholes break. After a few clock-
wise strokes, the tool is removed and the spindle reversed to 
rotate and stroke the flexible hone in a counterclockwise di-
rection for a few more strokes. The forward and reverse rota-
tion creates a symmetrical deburring pattern.  Coolant should 
be used to keep metal cuttings and deburred metal in suspen-
sion.

According to Orange Vise’s Scott, although the Flex-
Hone is often used with automated production equipment it 
can also be used for secondary deburring options offline as 
needed. “The tool can be used in CNC machines and also with 
a cordless drill,” says Scott.  “So, if you manage to deburr 90 
percent of the holes in a machine, but have a few left you can’t 
access easily, you can use it with a handheld drill and maintain 
the uniformity in surface finish and process.”   n

AMU-Section4.indd   5 10/2/17   1:09 PM



30   AIRMAINTENANCE UPDATE             Oct/Nov 2017

Raising the Bar

At some point during periods of inactivity, moisture contaminates the transmission oil 
and leads to the malfunction of a Bell 206B’s freewheel-assembly.

On 13 September 2011, the Wisk-
Air Limited Bell 206B, (regis-
tration C-GDPE, serial number 

630) was on a local training flight at the 
Thunder Bay International Airport, with a 
student pilot and instructor on board. The 
crew was using the threshold of Runway 
30 as a designated landing area. At approx-
imately 1630 Eastern Daylight Time, the 
student pilot entered a practice 180-degree 
autorotation to a planned power recovery. 
When the student initiated the power re-
covery, the rotor rpm decreased. The in-
structor took control and completed an 
autorotation. The low-rotor-warning horn 
activated and remained on during the au-
torotation. The helicopter landed firmly 
yet not hard enough to activate the emer-
gency locator transmitter. The rotor then 
struck the tail boom and the mast sepa-
rated just below the rotor head. The heli-
copter was then shut down and the crew 
exited without injuries. There was no fire. 
The accident occurred during day visual 
meteorological conditions.

Aircraft recent history

Since March 2004, the aircraft had an an-
nual utilization rate averaging approxi-
mately 145 hours per year interspersed 
with periods of inactivity. Chapter 10 of 
the Bell Standard Practices Manual pro-
vides procedures for aircraft preservation 
for storage and reactivation. There was no 
indication in the technical record that the 
aircraft had been preserved for the periods 
of inactivity.

The helicopter was leased to Wisk-Air 
Limited (Wisk-Air) in May 2011. Between 
May 2011 and the date of the accident, 
Wisk-Air had operated the aircraft for ap-
proximately 200 hours. In the year preced-

Rust Never Sleeps
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ing the accident, the aircraft had accumulated approximately 
240 hours of flying time. An overhauled turbine module was 
installed on the engine on 03 September 2011. The aircraft 
was test flown successfully the following day. The flights on 
the day of the accident were the first since the test flight. The 
records did not indicate any outstanding maintenance items. 
The aircraft was being maintained in accordance with Wisk-
Air-approved maintenance schedule.

The engine and transmission drive system

The Bell 206B Jet Ranger is equipped with a Rolls Royce/
Allison Model 250 C20 gas turbine engine. The free turbine 
engine consists of compressor and turbine modules installed 
on an accessory gearbox. The compressor is directly driven 
by the gas producer turbine (N1). The gas coupled power tur-
bine (N2) drives the engine power-takeoff gear shaft through 
a reduction gear train. While the engine is powering the ro-
tor, the N2 rpm and hence rotor rpm, is kept constant by the 
action of the N2 governor. The N2 governor will cause the 
fuel control unit to alter fuel flow to vary the N1 rpm to suit 
the changing power (torque) requirements. N2 rpm and ro-
tor rpm are displayed on a dual tachometer installed in the 
right-hand instrument panel. N1 rpm is displayed on a sepa-
rate tachometer.

A freewheel assembly is installed on the engine accessory 
gearbox. The outer race of the freewheel assembly is splined 
directly to the power takeoff gear shaft. A sprag clutch trans-
mits engine power to the inner shaft of the freewheel assem-
bly. The forward end of the inner shaft drives the main-rotor 
transmission via a driveshaft that incorporates two flexible 
couplings to allow for transmission movement. The tail-rotor 
driveshaft is connected to the aft end of the freewheel assem-
bly inner shaft as it exits the engine gearbox.

The freewheel assembly automatically engages to trans-
mit engine power to the rotor drive train. When the engine is 
not producing power, the sprag clutch of the freewheel assem-
bly provides an automatic disconnect from the engine and 
allows the rotation of the main rotor during autorotation to 
drive the transmission, tail-rotor and transmission mounted 
accessories.

Freewheel-assembly lubrication

The main-rotor transmission oil lubricates the freewheel as-
sembly. The oil is filtered and passes through an oil cooler 
mounted on the transmission. Oil is then directed to the 
transmission’s oil jets, pressure regulator and a reducer fitting. 
The reducer serves as a port to direct oil via a flexible hose to 
a manifold mounted on the upper deck. The manifold houses 
a pressure transducer, pressure switch and a restrictor that in-
corporates a 0.039- to 0.044-inch orifice. A flexible line deliv-
ers oil from the restrictor outlet to the aft end of the freewheel 
assembly. Oil flows forward to lubricate the bearings and 
clutch and drains into the freewheel-assembly housing before 
returning by gravity to the main-rotor transmission. The free-
wheel-assembly housing incorporates a magnetic chip plug.
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Drive System
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The restrictor must be inspected dur-
ing a transmission serviceability check, 
which is required when metal particles 
are found on a main-rotor transmission 
chip plug. To prevent restrictor contami-
nation caused by debris such as particles 
of cut o-rings from being discharged 
into the oil system during maintenance 
to the transmission and freewheel as-
sembly, Bell Helicopter Technical Bul-
letin 206-79-31 had introduced a filter 
that replaced the reducer. This technical 
bulletin was optional and had not been 
embodied.

Aircraft examination

Examination of the main- and tail-rotor 
drive train revealed that it had been af-
fected by excessive torque. A main-rotor 
blade had struck the port side of the tail 
boom immediately forward of the hori-
zontal stabilizer causing a small dent. 
The skid gear was inspected and there 
was no indication of spreading due to a 
hard landing. Damage to airframe com-
ponents in the upper-deck area was con-
sistent with excessive main-rotor-trans-
mission movement

Component testing and examination

Components removed for examina-
tion and testing included the engine, 
transmission and swashplate. The idler 
lever, drive link, collar set, pitch links, 
mast assembly, freewheel assembly and 
freewheel-assembly lubrication system 
were sent to the TSB Laboratory for 
examination. The magnetic chip plugs 
were removed from the main rotor 
transmission and freewheel assembly. 
The chip plugs were not contaminated. 
Inspection of the transmission revealed 
no defects. The clamp half of the collar 
set  that connects the swashplate idler le-
ver and drive link to the mast had failed. 
The stud that secured the drive link to 
the swashplate outer ring was bent op-
posite to the direction of rotation. There 
were some impact marks on the horns 
of the inner-ring control plate. The pitch 
links were wrapped around the mast in 
a counter-clockwise direction as viewed 
from above. The pitch links had failed at 
the upper end at a point coincident with 
the end of the internal threads.

Above:  Separated mast.

Score marks on the mast aligned with the 
fractured ends of the pitch links when 
the collective lever was fully raised. The 
main driveshaft was examined visually 
and no defects were found.

Main-rotor transmission assembly

The transmission was installed on 15 
February 2002 after having been over-
hauled. Since then, the transmission 
had accumulated approximately 1783 
hours. The transmission underwent a 
1500-hour inspection in 2010 during 

which the transmission oil-cooler in-
let- and outlet-piping would have been 
disconnected. During the investigation, 
the interior of the transmission was in-
spected and no debris or corrosion was 
noted. Some metal particles were found 
in the lower-mast-bearing support area. 
The inlet fitting and the outlet pipe were 
removed from the oil cooler and there 
were indications that corrosion had oc-
curred in these areas. The TSB Labora-
tory examined the corrosion products 
and the coating damage on an anodized 
aluminum union fitting and the bottom 
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end of the tube that connects the oil cooler to the main ro-
tor transmission. Metallurgical analysis showed that the alu-
minum- and magnesium based corrosion products detected 
in the restrictor debris originated from the union fitting and 
tube, respectively.

Mast assembly

The mast had failed below the main rotor attach splines. The 
splines exhibited signs of torsional yielding in that the lower 
splines were advanced in the direction of rotation approxi-
mately .040 inch in relation to the upper splines.

The fracture surface of the lower portion of the mast 
was obliterated by rotation against the upper mast stub. The 
fracture surface of the upper mast portion was severely dam-
aged by the lower mast spinning against it. Metal had been 
displaced and showed signs of local overheating.

There were some fracture areas however that remained 
pristine. The mast diameter was measured at several places 
near the fracture and there were no indications that the mast 
was out of round, nor was any bending evident. Examination 
of the fracture surfaces of the upper mast stub revealed that 
the mast had failed in a ductile mode due to torsional stresses. 
The direction of fracture was consistent with the application of 
power from the engine. There were no signs of a pre-existing 

defect or progressive failure and material analysis results were 
consistent with specifications provided by the manufacturer.

Freewheel assembly examination

The freewheel assembly was installed on 16 March, 2004 with 
100.2 hours of operation since having been overhauled. The 
clutch was installed new when the freewheel assembly was 
overhauled. It had accumulated approximately 1162 hours 
since overhaul. The pressure and return lines that route oil 
to and from the freewheel assembly were examined. The out-
let restrictor fitting was removed from the manifold and was 
found to be blocked by debris. It could not be determined 
when the restrictor was last inspected. A review of the aircraft 
records did not reveal any instances of metal contamination 
of main rotor transmission chip plugs. The transmission oil 
lines had been flushed, but it could not be determined wheth-
er the restrictor was cleaned at that time.

The interior components of the freewheel unit were rela-
tively dry and were coated with a residue of reddish-brown 
color and consistency ranging from oily to paste-like. A met-
allurgical analysis revealed that the residue was composed of 
oil and steel corrosion product (iron oxide or rust). It was evi-
dent that water had been present at some time however the 
source of the water could not be determined.

Restrictor and Debris
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Above:  Upper mast stub fracture surface.

No wear particles were found. The sprag clutch raceway 
showed discoloration and multiple sprag engagement mark-
ings. The aft bearing showed signs of overheating and deterio-
ration indicated by bluing and flat spots on the rollers. 

The outer diameter of the outer race showed circumfer-
ential rubbing marks consistent with rotation in its bore. The 
sprag clutch working surfaces showed some corrosion pitting 
as well as smearing consistent with heavy engagement. A rep-
resentative sprag was selected for scanning electron micro-
scope (SEM) examination.

The working surface of the sprag showed surface defor-
mation and smearing in the direction of engagement, consis-
tent with clutch overload. Corrosion damage that predated 
the occurrence was also observed on the sprag surface.

The driven side of the splines of the freewheel input shaft 
exhibited a non-uniform wear pattern that varied from for-
ward to aft. Likewise, wear on the outboard bearing land was 
not uniform around the circumference.

Analysis

The crew responded decisively to an emergency at a critical 
stage of flight in close proximity to the ground, and performed 
a successful autorotation landing. Neither environmental nor 
operational factors contributed to the occurrence. The analy-
sis will address technical aspects relating to the helicopter’s 
drivetrain.
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components predated the accident and indicates that water 
had been present in the transmission oil system. The trans-
mission, oil cooler and piping had been installed in February 
2002. Between then and March 2004, the aircraft flew approx-
imately 722 hours so it is likely that the corrosion developed 
later. The investigation could not determine the source of the 
water contamination.

It is likely that moisture was introduced into the transmis-
sion and freewheel oil system as condensation during periods 
of inactivity. The presence of moisture in the oil system would 
have led to corrosion in the freewheel assembly and transmis-
sion oil cooler fittings. This was indicated by the iron oxide 
paste that coated the internal components of the freewheel 
and pitting of the sprag surfaces, as well as the corrosion of the 
aluminum inlet union and magnesium outlet pipe attached 
to the transmission oil cooler. The pressure oil supply from 
the main rotor transmission to the freewheel assembly was 

Bell TB 206-79-31 introduces a filter at the transmission oil 
outlet intended to prevent contamination of the restrictor. Al-
though the filter was originally introduced to prevent particles 
of cut o-rings from contaminating the restrictor, it is likely 
that the filter would also be effective protection from other 
types of debris. This bulletin was optional and had not been 
incorporated, which increased the risk of contamination of 
the restrictor. The resulting reduction of oil flow may result in 
freewheel-assembly damage.

Since the installation of the freewheel assembly in March 
2004, the aircraft had a relatively low annual utilization av-
eraging approximately 145 hours per year interspersed with 
periods of inactivity. Chapter 10 of the Bell Standard Practices 
Manual provides procedures for aircraft preservation for stor-
age and reactivation. However, there was no indication that 
these procedures were applied. The internal corrosion of the 
transmission oil cooler union, tube and freewheel assembly 

“The pressure oil supply from the main rotor transmission to the freewheel assembly 
was reduced by a blockage at the restrictor, consisting of aluminum and magnesium 
products released from the transmission oil cooler union and pipe.The oil flow to the 
freewheel assembly was severely reduced. Operation without adequate lubrication 
resulted in damage and overheating of the already corroded internal components.
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Above:  Bell 206B.

reduced by a blockage at the re-
strictor, consisting of aluminum 
and magnesium corrosion prod-
ucts released from the transmission 
oil cooler union and pipe. The oil 
flow to the freewheel assembly was 
severely reduced. Operation with-
out adequate lubrication resulted 
in damage and overheating of the 
already corroded internal compo-
nents.

The freewheel assembly did not 
engage as the throttle was rolled on 
during a power recovery autorota-
tion. As the helicopter was leveled 
with aft cyclic input, the rotor rpm 
began to decrease even though the 
engine began to spool up.

The engine test runs indicated 
that an N1 rpm of 75 percent was 
sufficient to accelerate an unloaded 
N2 gear train to approximately 104 
percent N2 rpm.

The rotor rpm decay indicates 
that the engine power was not be-
ing transmitted to the rotor system. 
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When the sprag clutch suddenly engaged, the inertia built up 
in the N2 gear train was resisted by the mass of the decelerat-
ing main rotor resulting in the overstress failure of the mast. 
The acceleration of the lower portion of the mast instantly 
caused the pitch links to contact the swashplate drive link and 
break the collar set away from the mast.
The swashplate outer ring was pulled around by the main ro-
tor via the pitch links until the drive link rotated down and 
jammed against the inner (fixed) swashplate ring. The main 
rotor continued to decelerate and the pitch links wound 
around the spinning lower mast and pulled the main rotor 
blades to nearly 90 degrees negative pitch before failing in ten-
sion. As the main rotor came to a stop it flapped to one side 
and a blade bumped into the tail boom.

The metal particles found in the transmission lower mast 
bearing support area were generated by the lower mast abrad-
ing against the upper mast stub. The lower mast came to a stop 
when the crew shut down the engine.

Findings as to causes and contributing factors

1.  At some point, moisture had entered the transmission oil 
causing contamination and corrosion of the internal compo-
nents of the freewheel assembly and oil system.

2.  Blockage of the restrictor fitting in the oil-supply line by 
corrosion products resulted in reduced oil flow.

3.  Operation of the freewheel assembly without adequate lu-
brication resulted in damage and overheating which impaired 
its proper functioning.

4.  When the damaged-freewheel assembly did not engage, 
engine power was not transmitted to the rotor drive train dur-
ing an attempted power recovery autorotation.

5.  After touchdown, the freewheel engaged and the resultant 
torque spike severed the main rotor mast and caused torsional 
damage to the entire drive train.

Findings as to risk

1.  If optional Bell Helicopter Technical Bulletin 206-79-31 is 
not incorporated, there is a risk that the restrictor may be-
come contaminated. The resulting reduction of oil flow may 
result in freewheel-assembly damage.
2.  If the procedures contained in Chapter 10 of the Bell Stan-
dard Practices Manual are not followed, there is a risk that 
corrosion may develop in aircraft components during periods 
of inactivity.

(This report concludes the Transportation Safety Board’s investi-
gation into this occurrence. Consequently, the Board authorized 
the release of this report on 12 December 2012. It was released 
on 10 January 2013.)  n
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AMU Chronicles

A hot section inspection (HSI) involves examining the 
condition of a number of key engine parts, including 
the turbine blades, the combustion chamber, the stators, 

the vane rings, the compressor turbine disk and the shroud seg-
ments. Traditionally, an HSI is required when the engine reaches 
the halfway point of its time between overhauls (TBO). If the 
TBO is 4,000 hours, an HSI should be scheduled at 2,000 hours 
of operation. This is known as a ‘hard-time’ HSI. The TBO of an 
engine is specified in its maintenance manual.

However, thanks to the increasing sophistication of en-
gine health monitoring sys-
tems in recent years, includ-
ing technologies like P&WC’s 
FAST solution, it’s become 
common for HSIs to be done 
‘on condition.’ This means 
that, rather than being per-
formed after a fixed number 
of hours, an inspection only 
happens once the data indi-
cates that it’s required.

“We monitor param-
eters like the inter-turbine 
temperature [ITT], the speed 
of the compressor and fuel 
consumption,” says Valde-
mar Porto, Customer Man-
ager, Regional Turboprops 
at P&WC. “When we see a 
trend of deterioration in performance, that tells us exactly 
when to do the HSI.”

While an HSI is usually done as a preventive, planned 
maintenance activity, unscheduled inspections are sometimes 
needed. For instance, if the battery is not in good condition 
when the engine starts up, it can result in an ‘overtemp’ (high 
ITT) situation, warranting an unscheduled HSI.

For a small aircraft engine like a PT6A, an HSI is a rela-
tively quick and simple procedure that can be done on-wing. It 
simply requires opening up the hot section and examining the 
components using standard tools, plus any specialized tools 
indicated in the technical manual.

But, this approach is not possible for all engines. For 
instance, the way the larger PW100 turboprop engine is in-
stalled in the nacelle means it has to be removed and sent to 
the shop for an HSI.

There are many excellent reasons to perform an HSI: It 

helps make sure that the aircraft engine will continue deliv-
ering the expected power and performance. It will increase 
the engine’s durability. And it can reduce maintenance costs 
by providing operators with more control over their mainte-
nance activities.

A recent HSI is also an asset when selling a used aircraft. 
An engine that is ‘fresh since HSI’ or ‘fresh since overhaul’ is 
more valuable than one that has not been inspected recently.
An HSI can reduce operating costs by identifying small prob-
lems before they lead to more serious damage, which requires 

replacement of parts. For 
example, an HSI can reveal 
a minor crack in a non-
rotating part, while the part 
is still within the acceptable 
standards to continue oper-
ating. This allows the opera-
tor to take immediate action 
by repairing it through weld-
ing or grinding. If the crack 
is not identified at an early 
stage, it can grow over time, 
until the entire part needs to 
be replaced.

The costs associated 
with the HSI depend on 
what is revealed. If the en-
gine is still in good condi-
tion, it’s simply a matter of 

paying for the inspection itself. On the other hand, if the HSI 
reveals that major components need to be replaced, there can 
be significant associated costs.

There are maintenance plans that can help by capping 
the costs associated with an HSI. Valdemar recommends a 
P&WCSMART solution for applicable engines: “With this 
program, you can plan the maintenance event and know the 
cost in advance. That way, the operator doesn’t mind if there 
are any surprises, because they’re already covered.”

Finally, Valdemar notes that, “an HSI is a good moment 
to take a look at the health of the engine in general, since it’s 
already in the shop. There are some simple maintenance activ-
ities you can do during the HSI that will bring added benefits.”

These include looking for external fuel and oil leaks, in-
specting the gearbox oil seals, and checking cases for corro-
sion, which is especially important for aircraft that operate in 
salt-water environments.  n
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Pratt & Whitney Canada says that good aircraft engine maintenance for turbofans and turboprops
includes inspecting the hot section. Here’s what the company says you should know about the process.

HSI: Spot those problems early
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