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And here some of you thought Gran-
dad put a lot of miles and years on 
his good ol’ Harley Flathead 45. Hah! 

That was nothing. Pratt & Whitney Canada 
recently tweeted out that its venerable PT6 
turbine has now clocked 400 million hours 
of flight operation. 

Four hundred million! What does that 
even mean? Let’s calculate (roughly): There 
are 8,760 hours in any 365-day year. Di-
vide 400 million by 8,760 and you get 
45,662.100456621.

Round that number off — without fac-
toring in Leap, Aztec or dog years (this is al-
ready getting too complicated for my lousy 
math)—and you’re now standing at 46,000 
years of service. Did I just do that right? As-
suming I did (and that’s a big ask, I know) 
then we can break down that history into 
bite-sized pieces. According to a report post-
ed in October on livescience.com, Neander-
thals and humans first mated about 45,000 
years ago.

So, there’s the perspective. Just how does 
that help you, the Air Maintenance Engineer, 
in your day-to-day responsibilities? It doesn’t 
at all of course, but it does put a remarkable 
power plant into some context. The PT6 en-
gine family famously celebrated its 50th year 
of operation in 2013. At that point almost 
50,000 PT6 engines had been manufactured 
and used on more than 130 different types 
of aircraft, ranging from the seminal Beech 
87 of 1963 to Bell Helicopter’s initial order in 
1968 of P&WC’s first turboshaft (the PT6T), 
and back again to the PT6A-powered King 
Air business turboprop of 2012.

It’s been quite a ride for the PT6 fleet 
that Pratt & Whitney says has now logged 
10 times more hours of flight than its near-
est competitor. The company announced in 
early December 2014 that it would invest 
over $1 billion in research and development 
over the next 4.5 years to develop its next 
generation of engines. If you’re going to be in 
Orlando, March 2-5, for the 2015 HAI HELI-
EXPO, it might be an idea to stop by and talk 
to them about how they plan to spend that 
money—and maybe chat about the PT6. 

— John Campbell
     Editor

In perspective:
the P&WC PT6
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Upcoming Events

Advertisers Index

2015 Twin Commander University

 
Savannah, Georgia, will play host as the 
next Twin Commander University con-
venes this spring. The biennial owner/op-
erator conference is dedicated to owner 
and pilot education, and centers around 
two days of in-depth seminars ranging 
from instrument takeoff and approach 
procedures to operating techniques to 
get the most out of the Honeywell TPE331 
engines that power all turboprop Twin 
Commander models. The dates for the 
2015 University are April 23-25, at the Hil-
ton Savannah Desoto hotel.
   The University also features product 
and service exhibits staffed by Twin Com-
mander authorized service centers and 
channel partner companies including 
SimCom, the exclusive provider of simu-
lator-based Twin Commander pilot initial 
and recurrent training. The event also will 
showcase the new Garmin 950-equipped 
Twin Commander; a refurbished Com-
mander retrofitted with a Garmin 1000 
panel and STEC 2100 Digital Flight Con-
trol System.  www.twincommander.com

CANADA

2015 CHC Safety & Quality Summit
March 23 – 25, 2015

Vancouver, BC
www.chcsafetyqualitysummit.com

Northern Air Transport Association 
Conference

April 27 – 29, 2015
Yellowknife, NWT; www.dnn.nata-yzf.ca

UNITED STATES

ATW Airline Industry Achievement 
Awards

February 25, 2015
Washington, DC,

www.atwonline.com

Heli-Expo 2015
March 2 – 5, 2015

Orlando, FL;  www.heli-expo.com

Aviation Week Laureate Awards
March 5, 2015

Washington, DC
www.laureates.aviationweek.com

Aviation Week Laureate Awards
March 5, 2015

Washington, DC
www.laureates.aviationweek.com

AEA International Convention
& Trade Show

April 8 – 11, 2015
Dallas, TX

www.aea.net

Maintenance, Repair, and Operations 
Americas 

April 14 –16, 2015
Miami, FL

www.mroamericas.aviationweek.com

INTERNATIONAL EVENTS

Aviation Festival Asia 2015
February 12 – 13, 2015
Republic of Singapore

www.terrapinn.com

Australian International Airshow 2015 
February 24 – March 1, 2015

Geelong, Victoria 
www.airshow.net.au

Aviation Electronics Europe
March 25 – 26, 2015

Munich, Germany 
www.ae-expo.eu

Aircraft Interiors Expo 2015
April 14 – 16, 2015
Hamburg, Germany 

www.aircraftinteriorsexpo.com
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STCs & new products

The new ADTS500 Series from the 
Druck product line of GE Measurement & 
Control introduces Bluetooth technology 
with a remote touch/swipe screen, 
hand terminal to provide pitot-static 
instrumentation testing of aircraft on the 
flightline and in the hangar. All ADTS500 
instruments consist of a base unit, which 
can be battery-powered or plug-in, with 
a separate hand terminal. Operation is remote and, when wireless, there is no 
need to run cables or hoses to the cockpit. The terminal’s colour screen, user-
interface employs swipe technology and all test sequences can be saved and 
recalled, with rapid access to parameters such as altitude, rate of climb, and air 
speed.  For more information visit www.ge-mcs.com

Walter Surface Technologies’s 
new Zipcutter features an 
exclusive ventilated charging 
system and an 18V/5.2Ah 
battery. The ventilated charging 
station quickly charges the 
battery while also extending its 
life by keeping it cool during the 
charging process.
The Zipcutter also includes Dynamax electronics for rpm control and consistent 
speed under load, beveled gears to reduce noise, and a front retaining plate 
and rear bushing to prevent misalignment and reduce vibration. It is designed 
for use with Walter’s ZIP family of cutting wheels, and is available in 4½-, five-, 
and six-inch diameters.
         For more information visit www.walter.com

Ergodyne has expanded its CORE 
performance work wear outer layer 
series to include the 6490 heated 
jacket with removable sleeves. With 
three heat settings and two heat zones 
on the chest and back, this battery-
powered jacket comes with removable 
sleeves and an adapter extension 
wire to connect to alternative power 
sources including, but not limited to 
tool batteries. The heating zones are 
activated through a touch heat control 
button on the outside of the jacket. With three pockets and a battery holder 
pocket, the 6490 jacket also has an extension wire allowing the jacket from an 
alternative power source. For more information visit www.ergodyne.com

Astronics Corporation’s Max-Viz 
1400 enhanced vision system 
for fixed and rotor wing general 
aviation platforms enhances safety 
in obscured visibility during day or 
night operations. Its 640 by 480 
pixel resolution, long wave infrared 
thermal imager and digital image 
zoom capability permits pilots to see clearly at night and up to eight to 10 
times farther than unaided human vision. The Max-Viz EVS 1400’s enhanced 
vision sensor generates an image that can be presented on any video-capable 
display that accepts NTSC or PAL/Analogue RS-170 signals. is manufactured 
to AS9100 standards.  For more information visit www.max-viz.com

Bogert Aviation has received FAA approval 
for stainless steel battery boxes that will 
replace plastic, aluminum and stainless 
steel battery boxes in most Cessna and 
Piper aircraft, providing critically needed 
replacement battery boxes for these aging 
aircraft. Acid leaking from corroded or 
cracked battery boxes is a safety hazard 
and can cause expensive structural 
damage. Bogert Aviation boxes feature 
welded stainless steel construction, 
threaded drain and vent fittings, positive battery box venting and nylon 
insulators.  For more information visit www. Bogert-av.com

Bluetooth tech available for
instrumentation testing

Cordless cutter comes with
ventilated charger

Battery-powered jacket
takes the edge off cold work

Maximum visibility and greater resolution 
for enhanced safety

Bogert receives FAA approval
for replacement battery boxes

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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Specialty scrapers introduced
for hard-to-reach areas

PPG Industries has expanded its line 
of SEMCO sealant removal tools with 
ergonomically designed scrapers that 
improve efficiency of aerospace sealant 
removal and reduce operator fatigue. 
Ten scrapers have been designed 
for use by hand for standard sealant 
removal as well as more difficult and 
specialty applications such as removal 
of sealant around fasteners, fillet seals and other hard-to-reach areas. Five 
tools are made of glass-filled nylon materials for more difficult operations, 
while five tools designed for standard sealant removal by hand are made of 
CELCON acetal copolymer.
                  For more information visit www.semcopackaging.com

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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Industry Forum

INTEREST-FREE LOANS FOR 
RED SEAL APPRENTICES

 
 
The launch in January of the Canada Ap-
prentice Loan stands to help overcome 
one of the key barriers apprentices face 
to returning to technical training, ac-
cording to the Canadian Apprenticeship 
Forum (CAF-FCA). “Apprentices across 
Canada identify financial hardship as a 
barrier to progressing in their trade. Tar-
geted student loan assistance stands to 
ensure this challenge doesn’t prevent ap-
prentices from returning to school,” said 
Sarah Watts-Rynard, Executive Director 
at CAF-FCA. The Canada Apprentice 
Loan gives Red Seal apprentices access 
to up to $4,000 per block of technical 
training as an interest-free loan, money 
that can be used to offset living and edu-
cational expenses.

“The federal government’s an-
nouncement is a reflection of the criti-
cal role of the skilled trades to Canada’s 
economy,” said Watts-Rynard. “Appren-
ticeship remains the best way to develop 
highly-skilled tradespeople with the ex-
pertise required by employers, but we 
need to address the very real barriers 
to completing technical education and 
achieving certification.”

 
ONTARIO FUNDS CNC MACHIN-
ING PROGRAM FOR YOUTH
Four manufacturing organizations 
have banded together to actively hire 
and train unemployed/underemployed 
youth to help their industry address 
a critical shortage of CNC Machin-
ists. Facing an immediate need for 270 
CNC machinists now and for 700 in the 
next two years, they formed the Ontario 
Manufacturing Learning Consortium 
(OMLC) and launched an industry-led 

hiring and training initiative called the 
CNC Machinist (Level 1) Selection and 
Learning Program.  The Ontario gov-
ernment has selected this program for 
funding under the Youth Skills Connec-
tions Program.

Companies within the aerospace, 
tool/die mold, nuclear and manufactur-
ing sectors expressed frustrations with 
the tremendous challenges they faced 
finding and hiring qualified CNC ma-
chinists. They expressed those frustra-
tions to industry associations such as 
the Ontario Aerospace Council (OAC), 
which led to the formation of the 
OMLC. Rather than looking to others 
for solutions, the industry has decided 
to try a dramatically different approach 
– launching a “by industry, for industry” 
learning program.
 
 
 
 
 
 
 
 
 
 
 
The OMLC also has partnered with or-
ganizations, such as the City of Toronto 
Employment and Social Services, to 
reach out to youth, aged 18-29, to tell 
them about the opportunities to become 
a CNC machinist by participating in a 
26-week employment and training pro-
gram that can lead to full time employ-
ment. Manpower Group is the OMLC 
partner that carries out the initial 
screening of youth, checking for aptitude 
and attitude. The Ontario government’s 
Youth Skills Connections Program is 
providing $1.5 million in funding, and 
companies are investing approximately 
$1.7 million more in training these new 
employees. Youth who qualify and are 
hired by a company will start with three 
weeks of classroom learning so they 
are ‘workplace-ready’ and then have 23 
weeks of shop floor ‘hands-on’ learning 
on production CNC machines. 
The CNC Machinist Learning Program 

has initially launched in the Greater To-
ronto Area but there are plans to expand 
it to other manufacturing areas in On-
tario in early 2015, including the Kitch-
ener-Waterloo-Cambridge-Guelph area.

EAGLE COPTERS’ 407HP
RECEIVES TC CERTIFICATION

 
The Calgary-based helicopter product 
development and engineering firm Ea-
gle Copters, has announced the receipt 
of Transport Canada certification for its 
Eagle 407HP upgrade that replaces the 
OEM-installed Rolls Royce C47 turbine 
engine with a Honeywell HTS900 tur-
bine engine, which is said to significant-
ly improve the Bell 407 helicopter’s high 
altitude and hot ambient temperature 
performance. The Eagle 407HP conver-
sion is claimed to increase shaft horse-
power, ultimately improving the payload 
capability of the helicopter and increas-
ing capability over a wider operating 
spectrum. Other improvements include 
increased speed and reduced fuel con-
sumption.

“This announcement is particularly 
rewarding for us as a company since it 
represents the completion of a long and 
arduous journey,” said David Whiting, 
VP Sales and Marketing for Eagle Cop-
ters. “Although the certification basis is a 
Supplemental Type Certificate, the effort 
felt more like that of an OEM.” FAA vali-
dation is now underway and the compa-
ny has begun taking firm orders for the 
conversion.

PW210A ENGINE GAINS EASA 
VALIDATION
Pratt & Whitney Canada’s new PW210A 
engine has earned certification from 
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the European Aviation Safety Agency 
(EASA), further clearing the way for its 
entry into service on AgustaWestland’s 
new AW169 helicopter.

The PW210A engine, selected in 2010 
by AgustaWestland to power the AW169 
helicopter, received its first certification 
with Transport Canada in July 2014. The 
engine is said to offer best-in-class fuel 
burn, power density and operability, and 
is a derivative of the PW210S engine 
powering the Sikorsky S-76D helicopter. 
It has accumulated over 1,000 hours of 
uneventful operation.

HEC MONTRÉAL LAUNCHES 
AEROWORLD MBA

Starting in September, the university 
business school HEC Montréal will be 
offering a one-of-its-kind AeroWorld 
MBA focusing on the aerospace indus-
try and intended for managers seeking 
national and international positions and 
responsibilities. The program, offered 
full-time over a one-year period will be 
given in English in Montreal, one of the 
main centres of the aerospace industry. 
It will be offered in collaboration with 
international experts from the EBC 
AeroWorld Institute, an internation-
ally acclaimed institution specializing in 
aerospace. 

“Aerospace is faced with a series of 
transformations requiring that manag-
ers in this sector develop specific com-

petencies,” said Jacques Roy, Professor 
with the Department of Logistics and 
Operations Management at HEC Mon-
tréal and Academic Supervisor of the 
AeroWorld MBA. “These managers of-
ten start with scientific and technical 
backgrounds before moving into team 
or project management positions. An 
MBA will give them the skills they need 
to be more comfortable in these roles...”

HARTZELL AND QUEST SIGN 
PROPELLER AGREEMENT
 
 
 
 
 
 
 
 
 
Hartzell Propeller Inc. and Quest Air-
craft have entered into a five-year agree-
ment for the supply of Hartzell props for 
the Quest Kodiak turboprop aircraft. 
Hartzell’s 96-inch four-blade aluminum 
propeller has been standard equipment 
on every Kodiak produced. The new 
agreement formalizes a relationship es-
tablished in 2003 when Hartzell was se-
lected by Quest for the prototype short 
takeoff and landing aircraft powered by 
the Pratt & Whitney PT6 engine. “The 
Kodiak can take off in under 1,000 feet 
at full gross weight and climb at over 
1,300 feet per minute. The robust land-
ing gear and 19-inch propeller clearance 
allow the Kodiak to easily handle unim-
proved airstrips,” said Quest CEO Sam 
Hill.  Hartzell’s aluminum blade turbo-
prop propellers are available in three-, 
four- and five-blade configurations us-
ing either aluminum or steel hubs. The 
Kodiak is a 10-place single engine tur-
boprop airplane, designed for STOL use 
and float capability..

TSB TO STUDY RISKS AIR TAXI 
OPERATIONS
The Transportation Safety Board of 
Canada (TSB) has announced that early 
this year it will begin an in-depth Safety 
Issues Investigation (SII) into the risks 
that persist in air taxi operations across 

Canada. “The air taxi sector of the avia-
tion industry has seen 175 deaths over 
the last 10 years—65 per cent of all com-
mercial aviation fatalities—and we need 
to determine why,” said TSB chair Kathy 
Fox. “We’ll be analyzing historical data 
and case studies of selected accidents 
in Canada as well as occurrences from 
other nations. We’ll also be engaging 
industry, the regulator and other stake-
holders in the coming months to gain a 
full understanding of the issues affecting 
air taxi operations.”

Air taxi operations, or Canadian Avia-
tion Regulations (CARs) 703, refer to 
single and multi-engine aircraft (other 
than turbo-jet) that have a maximum 
certificated take-off weight of 19,000 
pounds (8,600 kg) or less, and seating 
configurations, excluding pilot seats, 
of nine or less. An SII (also known as a 
Class 4 investigation) is broad in scope 
and involves looking at multiple occur-
rences in order to identify the underly-
ing safety issues.

SPECIAL DAY FOR A SPECIAL 
AIRCRAFT
By any standard, the DC-9 played an 
extraordinary role in commercial air 
travel, and this winter Douglas Air-
craft marks the 50th anniversary of its 
historic model’s first flight, which took 
place February 25, 1965 from Long 
Beach, California. Powered by two aft-
mounted Pratt & Whitney JT8D engines 
the short-to-medium range airliner was 
the beginning of a very successful part-
nership between Pratt & Whitney and 
Douglas (later McDonnell-Douglas and 
eventually Boeing following a series of 
mergers). Douglas would eventually 
build 976 DC-9s, delivering the last air-
plane in October 1982. It is estimated 
that between 75 and 100 DC-9s are still 
in service today.  n
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Feature

BY MIKE BRODERICK
Helicopter Engine Repair
Overhaul Services 

Save a turbine serve it water? Yes, our turbine engines 
have a drinking problem. And it is our responsibility 
as Helicopter Technicians to intervene. Just take a look 

and the list of airborne and water contaminants shown below.  
That is one toxic cocktail of pollutants that our engines ingest 
every day even if you are not near the ocean. And you opera-
tors flying near or over the ocean, your turbine engine also in-
hales a noxious mix of chlorides, sulfates and metal salts that 
are suspended in the ocean water vapour.

Now, each one of these pesky pollutants is single-minded 
in their goal: to corrode and erode all those expensive com-
pressor and turbine parts that manage the air flow within the 
gas path of our turbine engines. So how do we as Helicopter 
Maintenance professionals defend against the attacks of these 
airborne miscreants? That, is the subject of our discussion to-
day. So please continue, as there is some good stuff ahead.

Okay, before we delve further into this corrosive subject, you 
should know that today’s lesson on turbine engine corrosion 
control is collaborative. Even though I have been messing 
around turbine powered helicopters for quite a while, I know 
what I don’t know and will always engage the services of an 
authority in a subject in which I am not competently familiar. 
I know turbine engines; I know that a clean turbine engine is a 
happy turbine engine, but I don’t know all the details of water 
purification. However, lucky for us that Al Meder, President of 
Turbo Pure Water (a brand of Pure & Secure LLC) is an expert 
in this field and was very willing to share his expertise with 
me. So a good part of the water knowledge you are about to 
consume is supplied through the generosity and expertise of 
Mr. Meder. Here is a short bio on him: Al Meder was born in 
New Zealand, and graduated from Johns Hopkins University. 
He has been in the water business for the past 30 yearsand has 

When it’s time to wash noxious particles and contaminants from vital operating parts,
absolutely nothing can replace Pure Water for doing the job right and for saving really big 
maintenance bucks.

Save a turbine engine:
serve it water
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authored a number of publications on distillation technology. 
He can be reached at al@pureandsecure.com. Thank you Al, 
your help has been invaluable.  

So, now that we have identified that our engines have a 
drinking problem and acknowledged the man who knows all 
things water, how ‘bout I share what I learned from Al about 
water purification. As well as discuss how the use of pure wa-
ter can prevent, or at least mitigate, the effects of those dis-
gusting airborne contaminates which attack our helicopters 
during every flight.

Corrosion and corrosion control

Corrosion control in turbine engines has always been and will 
continue to be a maintenance challenge—sort of like brushing 
and flossing our teeth as the last act of the day before we hit 
the sack. We all know that brushing and flossing is important 
for our oral health, right? Yet, until we undergo a major dental 
walletectomy to fix what we have neglected, we continue to 
ignore the admonitions of our dental hygienist. So it also goes 
with turbine engine corrosion control. Think of engine cor-
rosion control as oral hygiene for your turbine engine and we 
are the turbine engine hygienists. Like tooth decay, the dam-
age done from airborne corrosion is subtle, but unfaltering. 
Our job is to keep the engine running strong and prevent any 
premature walletectomies for early turbine engine repair due 
to the effects of corrosion. 

As turbine engine Direct Operating Costs (DOC) es-
calate as a normal course in the economics of aviation, the 
requirement for getting the maximum operating value from 
your turbine engine is becoming an increasing priority. Even 
though the engine manufacturers (OEM) are offering more 
exotic component metallurgy in the quest for increased per-
formance and as well as reliability and longevity, there is only 
so much corrosion resistance that can be feasibly manufac-
tured into the parts and components.  Eventually, the constant 
inhalation of this toxic airborne cocktail by our turbine en-
gines will defeat even the most advanced corrosion resistive 
metal or coating, unless our little friends with the corrosive 
personalities are stopped before they get the opportunity to 
create turbine engine mayhem.     

Corrosion

Know thine enemy and it will be defeated. The enemy is air-
borne pollutants; corrosion is their aspiration; subterfuge is 
their modus operandi; our turbine engine is the projected 
target, and Pure Water (about which we will learn more in 
just a bit), is our best weapon. Now, in order to do proper 
battle, we should learn about the enemy’s techniques, which 
are either a direct chemical assault or, as their second weapon 
of choice, electrolysis. Although different in their technique 
both methods assail our engine components leaving the parts 
corroded and compromised structurally. And remember, as 
we discussed way back in earlier sessions, corrosion, simply 
put, is the deterioration of a material.  Now, a direct chemical 
attack is simple in concept and a defence strategy is obvious.  
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Electrolysis, however, is insidious in it 
method and not always apparent until 
after the damage has taken place. Okay, 
so what is electrolysis?

Electrolysis is a chemical decom-
position produced by passing an elec-
tric current through a liquid or solu-
tion containing ions. “Electric current” 
is defined as the transference positive 
and negative electrons.  Any salts (so-
dium chloride/NaCl are the ions) when 
dissolved in water, cause the sodium 
chloride framework to disintegrate as 
the polar water molecules surround the 
Na+ and Cl− ions. So, when salts are de-
posited on the engine components and 
then coupled with moisture inherent in 
the air—shazam—we have electrolysis.  
Engine materials will be eaten away as a 
natural result of the electrolysis process. 
Hydroscopic in nature, salts tend to hold 
moisture on the surface, promoting cor-
rosion on and within the unprotected 
metals. Over time, ingested material and 
chlorides in the air will expose compo-
nents to corrosive agents and erode even 
protective films. (Whew, that last expla-
nation of electrolysis really taxed my 
high school chemistry. Thank God for 
Wikipedia.)

The hot section components are 
further compromised because of the ex-
posure to extreme temperatures, as well 
as the sulphur compounds, a natural by-
product of combustion, in fuels. These 
sulfuric compounds react with the metal 
components to form sulfides and oxides 
leading to corrosion. 

Corrosion Control
Okay, so let’s examine our weapon of 
choice for corrosion control—water!  
Corrosion prevention and control must 
be, by its very nature, proactive. As Heli-
copter Technicians it is our responsibili-
ty to remove the salts and sulfides depos-
ited on the airframe and in the engines 
before they get the chance to create any 
mischief. And as was stated earlier what 
is our weapon of choice? 

Pure water!  

All engine manufacturers recommend 
frequent rinses/washes with pure water. 
If operations are conducted within five 
to 25 miles (depending upon which en-
gine OEM you talk to) of salt water, daily 

pure water rinses are essential, especially 
for the engine. The rinse activity should 
take place after the last flight of the day. 
And having been in maintenance for a 
ton of years I know this is difficult, be-
cause come the end of shift, the beer 
low level warning light begins to flicker 
while waiting for that last helicopter to 
return, then the mandatory delay for 
the engine to cool down so we can do 
the rinse, all seems like an eternity. We 
could wait until morning, couldn’t we? 
I’m afraid not! And once again using the 
brushing of our teeth analogy: you brush 
your teeth before you go to bed because 
you don’t want the decay-causing par-
ticles hanging around for eight hours 
unchecked in your mouth right. Well, 
this also applies to our turbine engines. 
If we let a day’s worth of pollution sit on 
and in our engine by the time you rinse 
or wash the engine in the morning it is 
too late. Blade decay has begun! And if 
you think you don’t operate in a corro-
sive environment take a look at the map 
above, as you can see there is no “corro-
sion free zone”. 

This map is a slightly enhanced version 
of the map from the FAA Advisory Cir-
cular 43-4A, which is almost 200 pages 
long and has some really cool informa-
tion about the effects of corrosion upon 
today’s turbine / turboshaft engines. 
When you get the chance take a look at 
it. Also (just so we are all on the same 
“terminology” page) this might be a 
good time to explain the difference be-
tween rinse and wash. 
An engine rinse is completed using only 
pure water and usually to remove con-
taminates. It starts with a soap and water 
solution—the ratios are determined by 
the engine manufacture and are found 
in the Ops and Maint manual. Next is a 
rinse to remove the soap and contami-
nates. This process is used to not only re-
move contaminants but also as a power 
recovery process.  Both methods call 
for the engine to be “cool” to the touch 
before proceeding and require a drying 
run after completion.  

Okay, looks like we all now agree 
that rinsing and washing our turbine en-
gines is a good thing, right? Makes you 
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want to go find the first turbine powered helicopter on the 
flight line and grab a hose and wash away all those nasty pol-
lutants. Good thought… but the wrong water. As we know a 
clean helicopter is a happy helicopter. And it will be, if you 
use the right water. The quality of the water used in rinses and 
washes is as important as quality of the oil we use in the en-
gine.

So why is regular tap water not okay? Should be just fine 
to use, after all this water is fit for human consumption, right? 
Nope! Not a good idea. Tap or drinking water should not be 
used for engine cleaning purposes. The reason being, it may 
contain large quantities of minerals (including chlorides, sul-
fates, sodium, calcium and magnesium), which is the stuff we 
are trying to clean from the engine. And as we have just dis-
cussed, these chemicals can corrode or leave residues on the 
engine components.

Don’t see all those chemical parasites in the water? They 
are there. Want proof? Take a look at the ring of residue and 
scale remaining in a pot or kettle where the water has been 
boiled dry. That residue ring of impurities is the stuff we are 
trying keep of our turbine parts. So, just say NO to tap water!

But I believe you already suspected tap water is not quite 
up to our standards for purity anyway. I say this because based 
upon the sales figures for bottled water we don’t consider tap 
water especially safe for consumption either. So if we won’t 
swallow a glass full of tap water, why do we think tap water 
is okay for our hardworking turbine engine to swallow after 
a hard day’s work? Kind of never thought about it that way I 
would bet.

All righty then…bottled water for us and bottled water 
for our engines! Looks like we had better rush right out and 
buy a couple of cases of Mountain Spring bottled water. Nope! 
That’s another not-so-good idea. Now I know this may be 
hard to swallow, but bottled water is not all it is cracked up to 
be either. Another, perhaps not so well known, water fact is 
that all purchased bottled water is not created equal. Bottled 
water can be filtered water, reverse osmosis water, spring wa-
ter, etcetera; but more importantly it is not distilled and if the 
water ain’t distilled, then it ain’t pure enough for our engines.  

Also to add insult to the dent into your weekly allowance 
for that bottle of designer water, there have been numerous 
studies done by the Environmental Working Group and other 
organizations that estimate at least 25 per cent of bottled water 
is plain ole’ tap water dressed up in a fancy label. Yuck! And to 
think we are paying a couple of bucks for about eight ounces 
of designer water thinking it is less contaminated than tap wa-
ter. Talk about the power of a pretty face in the commercial. 

So, it looks like the only acceptable, pure water to use in 
our helicopter engines is that which has been distilled. And 
since we can’t quite trust what the label says on bottled water 
how do we insure water we use is distilled? We shall see, but 
first let’s look at water purification methods in use today.

Purification Methods
There are two basic techniques for purifying water to purity 
qualities better than tap water: barrier methods and distilla-
tion.
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Barrier Method

Barrier methods use filters and mem-
branes (as in reverse osmosis) removing 
some of the particulate impurities and 
little or none of the chemical or bio im-
purities. The latter is especially impor-
tant in consideration of drinking water.

However, and most importantly, 
barrier methods effectiveness withers as 
the barriers become saturated or clogged 
with contaminants resulting in varying 
levels of water purity over time.  FYI: the 
water going into our expensive bottle is 
“purified” via the barrier method. And a 
little cocktail knowledge about reverse 
osmosis, this is the method use to con-
vert seawater into drinking or potable 
water. (See graphic at top right)

Distillation

Distillation is a completely different pro-
cess. The water is heated. When water is 
boiled it kills bacteria and viruses. It un-
dergoes a “phase change” to steam and 
pure H2O molecules rise leaving behind 
the contaminants. The steam is sepa-
rated and condensed to form distilled 
water. Distilled water quality remains 
constant over long periods of time. The 
distillation process produces high qual-
ity pure water. And because we want 
only the best for our engines for turbine 
rinse water a dual cartridge mixed-bed 
deionization system can be added. This 
addition provides “polishing” (which 
means the removal of any possible stray 
positive or negative ions) of the distilled 
water. Polishing insures the purest possi-
ble water for your engine:   Liquid (Con-
taminated H2O) / Vapor (H2O Steam) 
/Liquid (“Pure” H2O)  (See graphic 
above right)

The table on the opposite page (pub-
lished by Turbomeca) shows the param-
eters for water purity, the USCG and 
ISO as standards to be used in aircraft 
maintenance. The fourth column has the 
important information as it shows the 
purity levels from water produced from 
an onsite distiller using the same param-
eters. 

So it is clear (no pun intended) that 
for the helicopter operator, an on-site 
advanced distillation system is the only 
system that will provide controlled and 

documentable quality water. Because it’s 
only by cleaning with distilled water that 
time-life-limited engine components 
will have a chance to retire at their pre-
scribed life limit. All this while improv-
ing engine reliability and performance 
as well as protecting warranty coverage 
by meeting or exceeding the OEM water 
requirements.

Does all this surprise you? I will ex-
plain in a while why I wasn’t really sur-
prised. 

But as we have just seen, hands 
down, without equivocation, the highest 
purity in water quality can only be ob-
tained through the distillation process. 
Since we can’t wait for a rainy day (es-

pecially in California) to provide pure, 
distilled water, the next best thing is 
having an on-site distiller that will pro-
vide constant water purity day after day, 
year after year. 

On-site water purification offers op-
erators consistent and controlled water 
purity .  .  . The Proof

While I agree that all of the foregoing 
charts and scientific data make logical 
sense, I also know that this could be sus-
pected as infomercial and theoretical hy-
perbole. So, here are some real life exam-
ples of how using pure water has made 
the difference in actual flight operations:
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Distillers in the operational environ-
ment 
Southwest Airlines
Performance benefits of regular pure 
water usage have been documented in 
detail by Southwest Airlines using Pratt 
& Whitney turbine rinse distilled water 
systems. The on wing time of the GE/
SNECMA CFM56 engines installed in 
the Southwest Airlines fleet of 737s has 
been increased from 12 to 18 months. 
And as an added benefit of reduced 
maintenance costs, the engines are more 
fuel-efficient. The engines have reduced 
fuel usage of 1.5 per cent per flight hour. 
That’s fine for Southwest, but will our 
helicopters see this dramatic change in 
maintenance downtime and increased 
fuel efficiency? Hang in there, we have 
more to come.

Turbomeca Operators
Now, as we all know, almost without fail, 
every pilot will perform a daily power 
check.  And without fail, our friendly 
pilots will let us know right away when 
they have an anemic helicopter. Our first 
maintenance operation (after we have 
verified the instruments are correct) 
should be to perform an engine wash.   

If you don’t think that a wash helps 
for power recovery take a look at the 
chart above.

Amazing what a little pure water 
and the correct engine detergent will do 
to keep our pilots happy. And continu-
ing with the “a picture is worth a whole 
bunch of words” theme, see the photo-
graph at the top right of the opposite 
page of two rows of turbine blades. Both 
sets have been water rinsed daily, as well 
as the occasional wash procedure. 

The blades in the top row were rinsed 
daily with tap water, and guess what? 
These blades had to be removed from 
service after 3,000 hours. Now observe 
those lucky blades in row two, which ex-
perienced a lifetime of daily rinses and 
washes with pure, distilled water. Believe 
it or not that good looking set of blades 
that were treated to pure water, have 
3,800 hours of engine operating time 
and are back in service. This, I would 
say, is graphic evidence of the effective-
ness of regular rinses and washes using 
pure water. Trust me, the economic fact 
alone is enough to bring tears of pure joy 
to the owner of the blades in row two. 
Want some more proof?  Read on. 

The United States Coast Guard is 
big proponent of using onsite distilla-
tion, and was the first helicopter orga-
nization to realize the value in having 
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onsite distillation capability for their op-
erational bases. The requirement that led 
to the acquisition of 25 distillation units 
was driven primarily by the need to 
maintain the Turbomeca Ariel 2C2CG 
engines powering their HH65 Dolphins 
to the level of water purity required by 
the Turbomeca warranty. The rotating 
components and their protective coat-
ings require a high level of rinse water 
purity that we have learned is not reli-
ably found in off the shelf, purchased 
water and for sure not in tap water.  

In 2012, Petroleum Helicopters 
(PHI) under contract to Shell Oil Com-
pany installed distillers at the operating 
basis in Barrow and Dead Horse Alaska 
in support of the air operations off shore. 
Distillers were also deployed to support 
Red Crescent air operations in Saudi 
Arabia, also managed by PHI, to guar-
antee a source for the purest water no 
matter where located.

An Advanced Distillation System 
(like the one shown below) was placed 
at Fort Belvoir to support Army Reserve 
National Guard (ARNG) LUH opera-
tions.

As a result the ARNG is now in process 
of procuring additional units for opera-
tion sites worldwide. In the words of one 
CW4 maintenance chief: “The water dis-
tiller is considered an essential piece of 
equipment here at the DCARNG AASF. 

It is an FAA requirement to use distilled 
water to wash and rinse the Turbomeca 
Arriel 1E2 engine. Using it on the com-
ponents such as the magnesium trans-
missions also reduces the possibility of 
corrosion on mating surfaces as well.

The other thing we do here is rinse 
the engines every 100 hours to clean cor-
rosive contaminates and dirt from the 
compressor blades. This 1E2 engine has 
no particle separator so every bit of dirt, 
dust, grass, and moisture goes straight 
through the engine during flight.

By doing the rinse more frequently 
than the 600-hour requirement we are 
sure to extend the life of the compressor 
because we find almost no corrosion on 
the compressor and turbine blades dur-
ing inspection.

The distiller we have will fill up 
both sides of our engine wash machine 
without stopping, eight gallons. This is 
enough water to both provide soap so-
lution and rinse water for both engines 
without stopping during the process. 
Every unit that maintains the UH-72 
aircraft would benefit by having this wa-
ter distiller on hand and over and above 
costs to replace compressor sections 
down the road will be greatly reduced if 
rinsed regularly.”

As we have just seen with both the 
USCG and the DCARNG use of onsite 

distillers, maintenance personnel can be 
sure of the water quality and track the 
quantity used to be certain the rinsing 
process is being carried out as required.

Something of note that should be 
mentioned here: although the subject 
helicopter engine of our discussion has 
centered on the various models of Tur-
bomeca, the other turbine engine OEMs 
are in agreement with the use of pure 
water.

Trust me, if we look in the Ops. and 
Maint. manuals of Rolls-Royce, Pratt 
& Whitney and GE,  pure water is also 
their recommendation.  

The Economics of onsite distillers

So now that we all agree that pure 
water is the real deal and that we all 
should be using such a system, is the 
cost for the distiller offset by the savings 
in early engine removals and expensive 
engine repairs or overhauls? I would say 
we have shown this statement is indeed 
factual. Heck, It can even be shown that 
an onsite turbine rinse distiller unit will 
pay for itself in less than two years just in 
the cost of bottled water alone, depend-
ing on the size of the unit and quantity 
of water used.

And this is just the beginning of the 
savings…  Most distillers available for the 
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aviation community require only a pressurized water source 
(tap or pumped from a stream), a drain and 115/220 volt AC 
electrical power.

A typical installation can include the distiller and pre-
treatment filters. Petreatment filtering protects the internal 
components of the distiller. Really, pretreatment filtering has 
little to no affect on the output quality of the final water. And 
in many cases pretreatment is not used at all. The pretreat-
ment filters are only needed if the water you are pumping to 
the distiller is really nasty. And as mentioned earlier, in some 
installations the operator chooses to have the distilled water 
run through a de-ionization polishing process to finish it. In 
the worst case scenario, the cost of replacing pre-filters and 
deionization components will run between $200 and $700 
per year depending on the size of the distiller. Maintenance of 
the distiller itself is limited to the infrequent replacement of a 
heating element. The USCG has 35 distillers, which have been 
in service since 2009 and the mechanics at the Coast Guard 
bases have replaced a total of 29 heating elements.

“Pretreatment filtering protects the inter-
nal components of the distiller . . . pre-
treatment filtering has little to no affect 
on the output quality of the final water.
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The initial cost of the distiller depends on the size re-
quired in terms of the amount of distilled water desired for 
daily use. A small unit that will produce 12 gallons over a 
24-hour and has internal storage for 25 gallons is sufficient 
to provide for a daily turbine rinse for four turbines (based 
on 4.5 gallons per rinse). These units cost on the order of 
$5,000 to $8,000 depending on the pretreatment and DI 
options required.

Conclusion

So let’s end this discussion with a personal experience of mine 
regarding this subject which explains why I am not really sur-
prised about the positive affects of using pure, distilled water 
for turbine engine hygiene.

Long ago, back when I had long hair instead of longing to 
have hair, when I first started in the engine overhaul business 
after doing my apprenticeship in the engine overhaul shop, I 
had the good fortune to move over to customer support de-
partment as a tech rep for the then Allison 250 (now Rolls-
Royce) turbo-shaft engines. I noted that one of my Hawaiian 
customers consistently ran all of his components, engine in-
cluded to Time Between Overhaul (3,500 hours with a N1/Ng 
wheel replacement @ 1,750).

Furthermore, his components when they did come in 
for overhaul were for the most part free from any evidence of 
corrosion. Now, as you know, the islands of Hawaii are noto-
rious for their salt-laden, corrosive environment.  And it was 

not lost on me that the condition of this gentleman’s equip-
ment was contrary to what his fellow operators were doing.  
Not only did he always make TBO, his overhauls were always 
on average 15 to 20 per cent lower than the rest of the Hawai-
ian operators as well.  On one of my visits to his facility I had 
asked how he managed to get his equipment to TBO consis-
tently. He said rainwater! As you know, it rains on a pretty 
regular basis in the Islands. He would collect the water and 
use it after the last flight EVERYDAY, to keep his helicopter 
and turbine engine clean. Pure water makes the difference he 
told me with a wink and a nudge! And what better source than 
from naturally distilled rainwater. It was free and it was obvi-
ous that it worked. 

So, with that, I will sign off. Thanks for your attention and 
be sure to investigate that next bottle of water you buy—could 
be you are being tapped for tap water in designer clothes.

Over the past 35 years MIKE BRODERICK has served as a shop 
technician, engine shop supervisor, Engine Program Director, 
Director of Maintenance, Director of Operations, and owner of 
a Rolls-Royce engine overhaul and MD Helicopter component 
overhaul shop. He is a certified A&P, and holds a Bachelor of 
Science degree in Aviation Administration. As well, Mike has 
been appointed as an FAA representative for the FAA Safety 
Team (FAAST) and is a member of the HAI Tech Committee. 
Mike is currently working in business development for TRACE 
Worldwide Corp. Mike is a regular contributor to Air Mainte-
nance Update.  n
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News from The Rock

On October 15, 2014, I attended the Regional Aviation Safety Council 
meeting that was held at the Delta St. John’s Hotel and Conference 
Centre on behalf of the AME Association (Atlantic) Inc. and the At-
lantic Region Aircraft Maintenance Conference (ARAMC) 2015.

As a representative of the association, hosts Edgar Allain and Bob 
Lavers allowed me time on the agenda to update those in attendance 
of information about the upcoming ARAMC 2015, to be held at the 
Westin Nova Scotian in Halifax April 15-17, 2015. I also explained the 
objectives of the conference and a brief history of our event. The pur-
poses and objectives of our association were also explained and those 
in attendance were quite impressed with our organization. It is very 
important to maintain a presence at these seminars as we can deliver 
our message and to ensure our awareness in safety concerns.

Topics on the agenda involved operational items as well as 
maintenance items. Allan Chaulk gave a wonderful presentation on 

Deferred Defects and Defining Airworthiness, which would make an 
excellent subject for a speakers slot at the ARAMC in April. 
As I said, it is very important to attend these seminars when they come 
to your city and to have as many AMEs as possible attend. I think that 
all the companies and Directors of Maintenance of each firm should 
be notified of upcoming meetings to ensure a representative is avail-
able to attend. At the seminar in St. John’s, half a dozen engineers at-
tended, a poor turnout considering the number of AMEs in the area. 
Let’s hope for a better turnout next time.
—  Mel Crew
      Director
      AME Association, Atlantic

ARAMC 2015

The 2015 Atlantic Region Aircraft Maintenance Conference will 
be held at the Westin Hotel in Halifax on April 15-17, and the 2015 

Atlantic AME Association

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
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AME Association of Ontario Logo
By Sam Longo VP

Many members have asked about the design and meaning behind our 
current AME Association of Ontario logo. For the purpose of future 
reference, and before I get too old and forget it, here is the reasoning 
behind the image that I created. The aircraft with its wingtips between 
the measuring calipers is designed to represent the precision of the 
AME “M” licence. The aircraft cadged within the stylized ADF instru-
ment is designed to represent the high calibre of work required of the 
AME “E” licence. The stylized lock-wired bolts around the perimeter 
represent the AME licence holders continued commitment to aviation 
safety as our number one priority. Finally the colour scheme of red, 
white and blue is a nod to nostalgia, mimicking the RCAF logo with its 
rich history and ongoing contribution to aviation in Canada.

So now you know what the logo is all about. Please display it 
proudly and help us spread the word about the AME Association of 
Ontario and the good work we do enhancing and promoting the qual-
ity and safety of aviation maintenance in Canada. As always, we ap-
preciate and welcome your support!         

Volunteers Needed

The association relies on its volunteers to continue its various activi-
ties. We have several resource personnel who volunteer to help, how-

ever, in order to spread out the workload, we could use more volun-
teers. You will find the networking to be useful and enjoy a pleasant 
evening working with other dedicated members of the AME Associa-
tion of Ontario.

This is where people of like minds and interests are likely to be 
found. Volunteer for a project, serve on a committee and with your 
keen eye you may find folks who can help you and you them in some 
way. Whether it is working on a specific project, assisting a regional 
director, liaising with the workshop committee or assisting the mem-
bership director or treasurer, your contribution would be welcome. 
Please do your part to keep up this valuable attribute of our profession.

Annual Workshop/Symposium

Be sure to “save the date” for our Annual Workshop and Symposium. 
Plans are now well underway to hold the annual event at the Delta 
Meadowvale Conference Center in Mississauga September 30 to Oc-
tober 2.

Submitted by Stephen Farnworth
For the Board of Directors
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committee has already had two of its planning meetings. They have 
been working on a new delegate database over the past few months 
and the plan was to distribute the delegate packages via e-mail instead 
of the traditional mail-out packages. To receive the package, please 
send an email to ARAMC@atlanticame.ca. Any suggestions for speak-
ers, presentation topics, displayers or entertainment speakers are also 
welcomed. Please forward all comments to ARAMC@atlanticame.ca

The 2015 Conference Committee Members are:
Annekke Urquhart  Chairperson/administration

Gerald Mallon  Displays
Pat Smith   Speakers
Jason Crowell  Public Relations
Brenda Huber  Finance/Administration
Debbie Spackman  Secretary

They all look forward to seeing you in Halifax in April.

www.atlanticame.ca
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National Maintenance technician of the Year

The Great Lakes Region FAASTeam Program Managers would like to 
congratulate Donald Streitenberger, representing the Cincinnati FSDO 
and who has been selected as the National Maintenance Technician of 
the Year. He will receive an all expenses paid trip to the EAA AirVen-
ture in Oshkosh, Wisconsin during the week of July 20-26, where he 
will be presented the award. Donald’s dedication to General Aviation 
and his willingness to sacrifice his time towards the enhancement and 
promotion of safety were a major part of his selection. 

Inspection Authorization Renewal Seminar 

This seminar in Fairfield, New Jersey was scheduled for March 21 start-
ing promptly at 8:00 AM. The program qualifies as Industry Training 
for the Aviation Maintenance Technician Award and is sponsored by 

the Teterboro FSDO, and Professional Aviation Maintenance Associa-
tion (Teterboro Chapter). 

Teterboro PAMA Chapter announces 2014 awards

The Teterboro PAMA Chapter presented its 2014 awards and recogni-
tions at the 25th annual Teterboro PAMA holiday social January 16. 
Winners included:
Lifetime Achievement  Dave Schuster and Ed Baillif
Company of Year   Standard Aero
Facility of Year   Flight Safety and FL aviation
Carl Krajewski Award  Donnie Holtz

www.pama.wildapricot.org
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Board Member Richard Cady Passes Away

After battling stage four cancer for almost a year, it hurts us to say that 
sometime around 2:00 pm on January 12, our brother Richard Cady 
passed away. Richard was a long-time employee of the Limited Brands 
flight department. He served on the Board of Directors for the Central 
Ohio Professional Aviation Maintenance Association (COPAMA) and 
was a long-time member of PAMA. Richard also served as a FAAS-
Team representative and spoke at COPAMA meetings and the Ohio 
Aviation Maintenance Sympoisum.

Are you aware of your environment?

Andy Doll of the Ohio Department of Transportation Aviation 

Division gave an informative and entertaining presentation, January 
13, regarding the environment around airports in Ohio. He first asked 
the group about how aware they were of the environment around air-
ports that they operated to and from. He then explained the terms 
related to clearways, safety zones and other variable when setting up 
approaches to runways. He also showed photos of some of the aircraft 
the state uses for the different government departments in Ohio.

The next portion of his presentation involved areal photos of sev-
eral Ohio airports, both public and private, and pointed out issues that 
prompted him to take action to maintain safety. Things like tall grass, 
ditches in close proximity to the runway, sinkholes and man-made ob-
jects in the safety zone that are supposed to breakaway in a runway event 
but don’t. Sometimes his job involves temporarily closing an airport 
while corrections are made, helping airport owners with resources to 

PAMA National

Central Ohio PAMA
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20th Annual Maintenance Seminar

The Coastal Empire Chapter of PAMA offers seven or eight, one- to 
two-hour technical training classes each year that qualify under FAR 
65.93(a)(4) for Inspection Authorization Renewal and the FAA’s Avia-
tion Maintenance Technicians Awards Program. We also offer our 
Annual Eight-Hour IA Renewal and Maintenance Seminar in March. 

This year’s event will take place Saturday, March 21 as several key in-
dustry speakers will present eight hours of continuing education credit 
for all IAs in attendance. Seating is limited. Fees include continental 
breakfast, catered buffet lunch, and refreshments during break times.

www.orgsites.com/ga/ce-pam

COASTAL EMPIRE PAMA

improve their infrastructure and flying state aircraft involved in vari-
ous mapping operations around Ohio. He showed a badger in a cage 
that was caught in Ohio that he had to transport for a study project to 
track the animals. Their group also helps with discovery and prosecu-
tion of poachers and illegal crop growers around the state. We want 
to thank Andy for a great presentation and being our kickoff speaker 
for 2015!

The meeting was posted on the FAASTeam website and those 
attending should receive WINGS or AMT credit.

2015 Maintenance Symposium 
The site of the 2015 Maintenance Symposium will again be the Co-
lumbus State Community College Conference Center, located in the 
Center for Workforce Development Building, 315 Cleveland Ave, on 
the west side of the street. Since Columbus State will be on Spring 
Break, attendees will receive free parking in the campus lot 27S. Click 
here to download a file to open Google Earth to the meeting location.

www.copama.org
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Feature

Meet MEL. He’s the best kind of friend: one you can rely on to keep things square.

Some of the earliest of the 737-200 aircraft had external emergency lights located on the fuselage above the 
trailing edge flaps.

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

There’s an old joke that ends with the punch 
line “Spectacles, testicles, wallet and watch” 
as a quick inventory check for a man to 

perform, to ensure he has all the necessary equip-
ment required to venture forth into the world. As 
Aircraft Maintenance Engineers, we too must make 
certain that the aircraft we release for flight have all 
the necessary equipment required for safe and law-
ful operation. While the decision to either release 
or ground an aircraft is sometimes blindingly obvi-
ous there can exist circumstances that may render 
us uncertain about the viability of dispatching an 

aircraft with certain components or systems inop-
erative. Luckily for us, there is a document that pro-
vides clear and definitive guidance in this area: the 
Minimum Equipment List (MEL) and its subdocu-
ment, the Dispatch Deviation Guide (DDG). 

The MEL, as its name suggests, provides us with 
a clear list of all the equipment and systems that 
must be installed and operational in order to dis-
patch the aircraft for flight.  Typically organized by 
ATA 100 chapter, the MEL will identify the system, 
the number of components in the system, and how 
many of those components must be operational to 
safely and legally release the aircraft for flight. A hy-
pothetical example might be an aircraft having both 
electrically- and engine-driven hydraulic pumps. If 
one of the engine-driven pumps became unservice-
able, could we dispatch the aircraft? Consulting the 
MEL chapter 29 (hydraulics) we might find that the 
“Number of hydraulic pumps installed” is “4” (two 
electric pumps/two engine driven pumps).  

Minimum Equipment Lists
& Dispatch Deviation Guides
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Further consultation of the MEL may 
indicate, “Number of hydraulic pumps 
required for dispatch—4”.  Well, that’s 
pretty clear...fix the unserviceable pump, 
because the aircraft is grounded until 
you do. However, in this hypothetical 
example, it’s possible the MEL could 
read “Number of hydraulic pumps re-
quired for dispatch—2”.  Ah!  So now, we 
can release the aircraft for flight, right?  
The answer is a resounding, “Maybe”.

Do the two serviceable pumps have 
to be the two electrical ones? Or perhaps 
the two engine-driven pumps are the 
ones that must be functioning? Or may-
be we have to have at least one of each? 
This is where we delve into the MEL’s 
companion document, the (DDG), 
which provides insight into conditions 
that would allow us to dispatch the air-
craft for flight, despite having MEL re-
strictions.   

An example of a DDG issue might 
be an aircraft with an inoperative “Auto 
Brake” system. The MEL/DDG may in-
dicate that the aircraft can be dispatched 
for flight, provided it is not going to be 
operating at any airports with landing 

In the event of an unexpected problem, the Dispatch Deviation Guide potentially 
offers a Plan B.
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strips of less than a particular length. 
These types of scenarios often allow an 
airline to meet their route obligations by 
performing an equipment change; that is 
to say rescheduling the aircraft with the 
brake problems onto routes having long 
runways, and using a fully serviceable 
aircraft for the short landing strip des-
tinations.

As a young learner, I was often sur-
prised at some of the items in the MEL 
that could ground an aircraft. The plain 
and simple little white light on the trail-
ing edge of a 737 wing tip (curiously 
called a “tail light”) is an “Aircraft On 
Ground” (AOG) item. That light must 
be operational, or the aircraft cannot 
go flying. While I understand the value 
of navigation lights while doing circuits 
around the flying club, I doubt that one 
of those 737 tail lights, travelling Mach 
.84 at 35,000 feet ever prevented or 
caused a mid-air collision. 

Sometimes, with a little creative 
thinking the DDG can allow us to dis-
patch what might have otherwise been 
a grounded airplane. Many larger pas-
senger jets (M2 category) have two in-
dependent interphone systems. The 
“Flight Interphone” is used primarily for 
communication amongst cockpit crew 
members while the “Service Interphone” 
system enables communications be-
tween cockpit crew, flight attendants, 
and maintenance personnel (when the 
aircraft is on the ground). The flight in-
terphone is a “NO GO” item, meaning it 
must be operational for flight dispatch, 
but the service interphone is not.  Many 
aircraft use the same part number ampli-
fiers for both interphone systems, there-
fore a faulty flight interphone amplifier 
can be swapped out for the working ser-
vice interphone amp, and the aircraft 
can be legally released for flight.  

A further condition in this scenar-
io involves the passenger address (PA) 
system. The aircraft may be dispatched 
with the service interphone inoperative, 
provided the PA system is working. The 
logic here is that the pilots and flight at-
tendants can communicate with one an-
other, and convey messages to the pas-
sengers using the PA system.

Speaking of the “logic” involved 
in MEL/DDG conditions, one of the 
weirder situations I’ve run into involved 

The flight interphone is a “NO GO” item, meaning it must be operational for flight 
dispatch, but the service interphone is not.
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emergency exit lights on the old 737-200 series aircraft. Some 
of the earliest of these aircraft had external emergency lights 
located on the fuselage above the trailing edge flaps. The 
thinking was, that in an emergency evacuation, passengers 
would exit through the over-wing emergency exit door, and 
slide down the extended trailing edge flaps to the ground. The 
emergency lights shining on the flaps would enable them to 
see during the evacuation. The fact that they are emergency 
exit lights means that they are a NO GO item. Fair enough. 

Where it starts to get weird, however, is that Boeing de-
cided to stop installing these lights on the aircraft. This meant 
that eight of the 737s in our fleet didn’t have these lights, but 
the two oldest airplanes did have them. The eight newer air-
planes could go flying with no external emergency exit lights, 
but the two old planes that did have the lights were grounded 
if the lights didn’t work. Go figure.

Despite the odd anomaly and occasional contradiction, 
the MEL/DDG is an extremely valuable tool. It behooves all 
flight line maintainers to become very familiar with the con-
tents of these documents and the proper interpretation and 

use of them. Not only is it essential for flight safety, but it 
might just keep you out of a heap of legal trouble too.

One last point: the creators of MEL/DDG documents 
employ a “fail safe” approach in that any item not listed in the 
MEL is assumed to be a NO GO item.  Hmm. That sounds like 
the greatest of all aviation acronyms: CYA!

Q:  Which interphone system is typically a “NO GO” item?

Answer to previous question:

Q:  Which ADF antenna has the directional sensing proper-
ties?

A:  The ADF “Loop” antenna performs the direction sensing, 
however there exists two “null positions” so the ADF “Sense” 
antenna is required in order to remove the 180 degree ambi-
guity.

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

With a multitude of systems and sub-systems, occasionally 
failures will occur, and the MEL must be referred to in order 
to determine if the flight may be dispatched with the failed 
system.
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The Regs

There are plenty of regulatory reasons for compliance with maintenance manuals.

Going

STC: Supplemental Type Certificate 
STD: TC approved standard 
TSB: Transportation Safety Board of Canada
TC or minister: Transport Canada
TC Holder: Type Certificate Holder/Owner (often re-
ferred to as OEM)

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

Good day good aviation people (the fact you are 
reading this provides documentable evidence toward 
goodness and training). If you have read our Air Main-
tenance Update October-November issue, you will 
note that Mike Broderick wrote about the important 
practical aspects of complying with the manufacturer’s 
manuals. I take this opportunity to add a few words 
on that topic. While reading my words regarding the 
Canadian requirements please keep in mind that these 
are, mostly, harmonized (the same as) with the FAA 
and EASA requirements.

BY NORM CHALMERS
Pacific Airworthiness Consulting

The following abbreviations are all commonly 
used in the aviation industry and you may come 
upon them in your day-to-day work as well as in 
this article. 
AMO: Approved Maintenance Organization as 
approved by TC 
CAR: Canadian Aviation Regulation which is a 
law of Canada 
EASA: European Aviation Safety Agency
FAA: Federal Aviation Administration 
ICA: Instructions for Continued Airworthiness 
(including maintenance manuals et al) 
MEL: Minimum Equipment List 
RDA: Repair Design Approval 

strictly by the book
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First we examine CAR Subpart 521 Division VIII Respon-
sibilities of a Design Approval Document Holder. This 
holder is the company that owns the rights and responsi-
bilities regarding the product or data. That might be a type 
certificate (see TC Holder above), an STC, a PMA, a TSO or 
an RDA. That CAR states:
CAR 521.367 Manuals; (1) The holder of a design approval 
document in respect of an aeronautical product shall develop 
and maintain the manuals and their supplements that are re-
quired by the certification basis of the aeronautical product and 
are required to support the operation of the product in service, 
including...
(This goes on to list eight mandatory documents that must be 
written and maintained.)
CAR 521.368 Instructions for Continued Airworthiness; If the 
certification basis of an aeronautical product requires that in-
structions for continued airworthiness be developed, the holder 
of a design approval document in respect of the aeronautical 
product shall
(a) provide the instructions for continued airworthiness
(i) in the case of an aeronautical product other than an aircraft, 
to each owner of the aeronautical product on the date of its de-
livery, and
(ii) in the case of an aircraft, to each owner of the aeronautical 
product on the later of the date of its delivery and the date of the 
issuance of its first certificate of airworthiness;
(b) provide any change to the instructions for continued air-
worthiness
(i) in the case of an aeronautical product other than an aircraft, 
to each of its owners, and
(ii) in the case of an aircraft, to each of its operators;
(c) make available to any person referred to in subsection 
571.02(1) the instructions for continued airworthiness and any 
changes to those instructions; and ....

Those two paragraphs regarding Manuals and ICAs ad-
dress those documents that the approval holder is required 
to provide. They are also referred to in CAR 571. The com-
plexities of what is involved in CAR 521 also relates to the 
basis of certification and the date of the aircraft or product 
type approval. That’s another subject for another day if you 
are interested.
 
CAR 571 - Aircraft Maintenance Requirements
 
CAR 571.02 (1) Subject to subsection (2), a person who per-
forms maintenance or elementary work on an aeronautical 
product shall use the most recent methods, techniques, practices, 
parts, materials, tools, equipment and test apparatuses that are
(a) specified for the aeronautical product in the most recent 
maintenance manual or instructions for continued airworthi-
ness developed by the manufacturer of that aeronautical prod-
uct;
(b) equivalent to those specified by the manufacturer of that 
aeronautical product in the most recent maintenance manual 
or instructions for continued airworthiness; or
(c) in accordance with recognized industry practices at the time 
the maintenance or elementary work is performed.

600, 3  Avenue, Laval, Quebec,  H7R 4J4
Tel: (514) 631-2173  Fax: (450) 627-2199
www.aeroneuf.com    info@aeroneuf.com

e600, 3  Avenue, Laval, Quebec,  H7R 4J4
Tel: (514) 631-2173  Fax: (450) 627-2199
www.aeroneuf.com    info@aeroneuf.com

ee

Now in 

Votre solution en
Maintenance d’Avioniques

Your solution for
Avionics Maintenance

Ground Equipment
Equipment au sol
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Items (a), (b) and (c) above are in pri-
ority. That is the basics of the laws that 
require you to comply with the subject 
documentation. NOTE: If you do not 
comply with those manuals and docu-
ments then you are relieving the ap-
proval holder of those aforementioned 
responsibilities. You make yourself liable 
for the correctness of your actions. 

For more details on this refer to 
Standard 571. Those of you working for 
AMOs you must also consider CAR 573 
and STD 573, which state:
CAR 573.08 (1) An approved mainte-
nance organization (AMO) certificate 
holder shall provide the facilities and 
equipment specified in Standard 573 - 
Approved Maintenance Organizations 
that are necessary for the work to be per-
formed.
(3) Where an AMO uses standards equiv-
alent to those of the manufacturer of an 
aeronautical product for the performance 
of work pursuant to paragraph 571.02(1)
(b), those standards shall be identified in 
accordance with Section 573.10.
 
STD 573.08 Facilities and Equipment
 
(1) For the purposes of this standard, 
equipment includes:
(a) up-to-date copies of pertinent techni-
cal and regulatory information, includ-
ing;

That goes on to list required man-
uals, tools and facilities. When your 
AMO gets this stuff and instructs you 
to use it then you must comply with all 
of it. Nowadays AMOs change over to 
electronic manuals. Sometimes they are 
connected via the internet. 

If you do not then you relieve your 
AMO employer of responsibility and 
you accept personal legal liability. You 
might face loss of your job, loss of your 
personal licence and face legal prosecu-
tion and civil suits.

There are often individuals who 
hang onto the paper copies. I have seen 
numerous examples of people keeping 
previously used manuals and training 
materials in their personal work areas or 
toolboxes. That is NOT the right thing to 
do. If you work with a copy of a current 
manual, SB or other reference data, then 
attach it to that work order for filing to 
show what data was used on that job. 

Transport Canada recently published Advisory Circular 605-004 regulating the use of 
safety belts and shoulder harnesses on board aircraft.
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Previously, I addressed the regulatory reasons for compliance 
with the manuals. More important is the principle of doing 
the right thing for safety. In some cases this is not easy to de-
termine. To demonstrate this I refer to two NTSB accident 
reports.

The first is number AAR-79-17. In 1979 a McDonnell-
Douglas DC-10 crashed killing 273 people because the left en-
gine and pylon broke off due to non-approved engine removal 
and installation procedures developed by the airline.

The second is number AAR-02-01. In January 2000 a Mc-
Donnell Douglas MD-83 crashed killing 88 people because 
of “insufficient lubrication of the jackscrew assembly.” One 
of the NTSB’s recommendations was to “Survey all operators 
to identify any lubrication practices that deviate from those 
specified in the manufactures’ airplane maintenance manual.”

There are many other accidents and incidents caused by 
ignorance. The results include wrong parts, materials, proce-
dures and missed or faulty inspections.
 
While you have AMU Volume 13-3 October November open, 
please refer to my essay. I wrote about the impending regula-
tion CAR 604 regarding Private Operators. This new law is 
verbose at 24,000 words and over 50 pages. Considering that 
CAR 705 regarding Airline Operations is only a puny 12,000 
words, it looks like our private operators have a real challenge 
meeting the deadline. I ask Canadian business aircraft op-
erators, where was the CBAA management when protection 
from bureaucratic excess was needed?

That CAR is now official and in force but TC has issued a 
Global Exemption that states:
The purpose of this exemption is to permit Private Operators 
that held a valid TPOC prior to May 30, 2014 to operate their 
aircraft,

This exemption is in effect until 1 June 2016. One might 
think that TC will notify you of significant changes that will 
affect you. With TC’s move away from regulatory cooperation 
with industry, good luck to you 604 operators caught in this.

Other regulatory changes for 2014 also included the ad-
dition of “competency check” to CAR 605.36 allowing flight 
without an Altitude Alerting System or Device and without 
an MEL. With that said, let’s move right along to my next item 
regarding TC negligence. TC recently published Advisory 
Circular 605-004 “Use of Safety Belts and Shoulder Harnesses 
On Board Aircraft”.
 
1.3 Description of Changes
 
(1) Information on the use of shoulder harnesses has been add-
ed to section 3.0 of this document in response to a Transporta-
tion Safety Board (TSB) of Canada investigation (A12O0071) 
to highlight the importance of the installation and use of shoul-
der harnesses for all occupants in small aircraft.
The AC went on to state:
(3) The TSB has investigated multiple small aircraft accidents 
in recent years that have resulted in severe injuries and/or 
fatalities.
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Results from these investigations revealed 
that crew members and passengers com-
monly fasten the lap strap portion of their 
safety belts, but the use of shoulder har-
nesses varies widely. Where shoulder har-
nesses were not installed, or were installed 
but not worn, this has resulted in serious 
injuries and fatalities to passengers and 
crew members. 
(4) In small aircraft, when a flight crew 
member becomes injured or unconscious, 
they may then block the only operation-
al exit, further limiting the likelihood of 

survival for themselves and other passen-
gers that may be on board.

As you read above, TC stated how 
vital shoulder harnesses are for survival. 
This AC is only advice. The actual TSB 
recommendation states:
The Department of Transport requires 
that all seaplanes in commercial service 
certificated for nine or fewer passengers be 
fitted with seatbelts that include shoulder 
harnesses on all passenger seats.

If the minister is interested in doing 
the right thing to save lives, she needs to 

take action by implementing changes to 
the CARs. We can hope that most float-
plane operators spend the money to 
implement the very expensive structural 
modifications even when their competi-
tors do not.

There are two other TSB life saving 
recommendations regarding floatplanes. 
The Minister of Transport has also ig-
nored them. Those recommendations 
state:
The Department of Transport requires 
that all new and existing commercial sea-
planes be fitted with regular and emer-
gency exits that allow rapid egress follow-
ing a survivable collision with water. 
The Department of Transport requires 
that occupants of commercial seaplanes 
wear a device that provides personal flo-
tation following emergency egress.

Each of these recommendations can save 
lives every year but only if the minister 
cares to take action. Approved equip-
ment is available but can be expensive. 
The operators are willing to make the 
changes providing all their competitors 
also make the financial commitments.

TC will soon implement some new 
rules regarding helicopters carrying 
people to offshore oil platforms. This 
is different from floatplanes because of 
the consequences of one helicopter ac-
cident in 2009 in which 17 people died. 
That accident grabbed news headlines 
for years afterward highlighting govern-
ment negligence.

Until about the year 2005, the TC 
responses to the TSB recommendations 
were not as negligent as they have been 
of late. Since then, TC has been fully 
“Unsatisfactory” in that she/he ignored 
the TSB recommendations eight times. 
With three ignored recommendation re-
garding float plane safety, this area still 
has not made it onto the TSB Watchlist.

Regarding this safety topic, I sent a 
message to the head of the TSB, politi-
cian Peter Van Loan, and a message to 
the Minister of Transport, Lisa Raitt. 
I await answers and will share it/them 
with you if they do reply. Based on past 
performance I will not be holding my 
breath waiting.

On another related topic, the EASA-
FAA International Aviation Safety 
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Conference is scheduled for June 2015 
in Brussels, Belgium. In olden days be-
fore TC had been taken over by ama-
teurs, Canada was part of these confer-
ences. TC leadership has now stopped 
Canada’s participation.

It has always been the case that the 
Minister of Transport does not need to 
know anything about transportation. 
Unfortunately this standard has filtered 
down to the management levels. The se-
nior bureaucrat positions have become 
political appointments requiring no sec-
tor experience or credibility. All deci-
sions seem to be politically motivated. 
The minister has some good aviation 
professionals employed but doesn’t lis-
ten to them. 

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.

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 mat-
ters in your own country/state.

NORM CHALMERS worked with Trans-
port Canada as an Airworthiness Inspec-
tor for 25 years. Before this, from 1967 
to 1983, he worked in the aircraft main-
tenance industry in and around Western 
Canada and in the Arctic. His industry 
experience includes the operational main-
tenance of normal and commuter catego-
ry 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 Airworthi-
ness Inspector, he has been responsible 
for most duties related to the position, 
including the approval of all aspects of 
maintenance, manufacturing, training, 
and responsibilities related to distribution 
organizations. Norm now operates Pacific 
Airworthiness Consulting; www.pacific-
airworthiness.ca.  n

The Department of Transport requires that all seaplanes in commercial service cer-
tificated for nine or fewer passengers be fitted with seat belts that include shoulder-
harnesses on all passenger seats.
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Raising the Bar

Photograph of N632SW with the hole in upper left fuselage

History of the Flight

On April 1, 2011, about 1558 mountain standard time 
(MST), a Boeing 737-3H4, N632SW, operating as 
Southwest Airlines flight 812 experienced a rapid de-
compression while climbing through flight level 340. 
The flight crew conducted an emergency descent and 
diverted to Yuma International Airport (NYL), Yuma, 
Arizona. Of the five crewmembers and 117 passengers 
on board, one crewmember and one non-revenue off-
duty airline employee passenger sustained minor inju-
ries. The airplane sustained substantial damage; post-
accident inspection revealed that a section of fuselage 
skin about 60 inches long by eight inches wide had 
fractured and flapped open on the upper left side above 
the wing. The flight was a regularly scheduled domestic 
passenger flight from Phoenix Sky Harbor Internation-

al Airport, Phoenix, Arizona, to Sacramento Interna-
tional Airport, Sacramento, California.
According to the flight crew and recorded data, the 
takeoff and initial climb were normal.

At 1558:05, an unidentified sound was recorded on 
the cockpit area microphone. About two seconds later, 
the captain announced that the airplane had lost cabin 
pressurization and called for oxygen masks on; sounds 
consistent with increased wind noise were heard on the 
cockpit voice recording. The captain declared an emer-
gency with air traffic control and requested a lower al-
titude. The air traffic controller provided lower altitude 
clearances, and the flight crew descended the airplane 
to 11,000 feet within five minutes. Cabin oxygen masks 
deployed, and about 1605, the cabin crew began re-
laying condition reports to the flight crew describing 
a two-foot hole in the fuselage and one broken-nose 

Down to the last Rivet

A commercial flight narrowly averts disaster when a Boeing 737 starts 
shedding its skin.
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injury of a cabin crewmember. The air-
plane was cleared for further descent to 
9,000 feet, and the captain requested ra-
dar vectors to the nearest suitable airport 
(NYL). The airplane landed about 1629 
on runway 21R at NYL without further 
incident. The passengers deplaned via 
airstairs.

Damage to Aircraft

Post-accident inspection of the airplane 
revealed that a section of fuselage skin 
about 60 inches long by eight inches 
wide had fractured and flapped open on 
the upper left side above the wing. The 
damaged section of fuselage side skin 
was bounded by body station (BS) 663 
and BS 727 in the fore-aft direction and 
stringer (S)-4L and S-5L in the circum-
ferential direction. S-4L is the location 
of a lap joint with three rivet rows. The 
entire section of skin remained attached 
along the lower edge and was deformed 
outward.

There were some abrasion marks 
on the fuselage skin below the forward 
edge of the hole that matched the shape 

AMU-Section5.indd   3 1/29/15   8:02 PM



36   AIRMAINTENANCE UPDATE        Feb/Mar 2015

of the forward edge of the attached sec-
tion. The fracture along the upper edge 
was through the lower rivet row of the 
lap joint. The forward edge was frac-
tured about 1/2 inch aft of the edge of 
the bonded doubler at BS 663. The aft 

edge was fractured along the forward 
rivet row of the BS 727 butt joint. There 
was some deformation to the intercostal 
installed between the BS 663 and BS 685 
frames. There was no visible damage to 
the surrounding frames, stringers, and 
stringer clips.

Some insulation was missing from 
the location around the hole. During the 
post-accident skin repair, two cracked 
stringer clips were found along S-4L (at 
BS 685 and at BS 706).

Aircraft Information

The accident airplane, a Boeing 737-
3H4, N632SW was manufactured on 
May 22, 1996, and delivered new to 
Southwest Airlines on June 13, 1996. 
At the time of the accident, the airplane 
had 48,748 total hours with 39,786 total 
cycles. Its fuselage was manufactured 
by the Boeing Company at its facility 
in Wichita, Kansas, and left Wichita on 
April 1, 1996.
The fuselage sections were shipped in 
two pieces by rail to the final assembly 
facility in Renton, Washington, and were 
delivered on April 8, 1996. At the time of 
manufacture, the fuselage sections were 
drilled and riveted manually at the lap 
splices.

The Boeing Renton facility joined 
the forward and aft fuselage sections at 
BS 727. Some of the drilling and riveting 

Above: Close-up photograph of hole in fuselage side skin on N632SW

around the BS 727 joint was intention-
ally left incomplete by Boeing Wichita to 
allow for ease of production that Renton 
would finish later. The installation of 
the accident airplane crown skin panel 
above the hole was a split installation 
where the work was partially performed 
at the Wichita site and finished at the 
Renton site.

The actual completed job records 
for the accident airplane were no lon-
ger available at Renton and were not 
required to be retained. A rejection tag 
should have documented any configura-
tion changes that would have occurred 
on the factory floor. None of the Renton 
rejection tags associated with the acci-
dent airplane line number showed any 
changes to the accident skin panel.

The Wichita rejection tags were not 
available for review and were not re-
quired. Further, the Southwest Airlines 
maintenance records for the accident 
airplane were examined and contained 
no evidence of any major repairs or al-
terations performed on the accident 
crown skin or side skin panels.

Tests and Research

After the accident, all of the airplane’s 
interior components and insulation 
were removed, allowing examination 
of the interior surface of the fuselage 
skins. The visible markings on the skin 
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panels surrounding the crown skin 
panel (BS 540 to BS 727, S-4L to S-4R) 
immediately above the fractured skin 
panel were documented.

Typically, a skin panel should have 
two markings: one for the manufacture 
of the skin panel and one for the manu-
facture of the built-up panel assembly. 

Additionally, the built-up panel as-
sembly should have a marking to indicate 
that the assembly had been approved by 
the QA process. The three-panel crown 
assembly from S-10L and S-10R that in-
cluded the fracture had QA stamps dated 
February 16, 1996. The panel assemblies 
aft of the accident crown panel had QA 
stamps dated February 27, 1996. One 
of the three panel assemblies forward 
of the accident crown panel had a QA 
stamp dated February 23, 1996, while 
the other two markings were obstructed.

The accident crown skin panel 
above the fracture and coincident with 
the lap joint where the fracture occurred 
only had a stamp for the skin panel man-
ufacture and was dated March 5, 1996.

The area of the accident airplane 
skin panels containing the hole was ex-
cised from the airplane and sent to the 
NTSB materials laboratory for detailed 
examination, which revealed that the 
longitudinal fracture extended through 
the lower skin portion of the lap joint at 
S-4L. The fracture extended between BS 
666 and BS 725 and through the lower 
row of rivets of the lap joint, intersect-
ing 58 consecutive rivet holes at approxi-
mately one-inch intervals.

Microscopic examination of the 
longitudinal portion of the fracture sur-
faces revealed thumbnail fracture fea-
tures consistent with fatigue cracking 
that originated from 54 out of 58 rivet 
holes. The fatigue cracks emanated from 
the outer surface of the lower skin. This 
surface is not visible from the interior or 
exterior of the airplane.

In nine adjoining rivet holes (81 
through 89), fatigue cracking occurred 
through 100 per cent of the skin thick-
ness. The depth of each fatigue crack 
varied along its length. The two longest 
fatigue cracks were found on the for-
ward and aft side of rivet hole 85. The 
crack on the forward side of the rivet 
hole measured 0.55 inch, and the crack 
on the aft side measured 0.60 inch.

The fatigue cracks propagated forward 
and aft with respect to each rivet hole. 

As the distance from rivet hole 85 
was increased, the lengths of a fatigue 
crack on each side of a rivet hole for each 
successive rivet hole decreased. The frac-
ture face in the areas located outside of 
the fatigue crack regions showed rough 
texture features consistent with over-
stress separation. The remaining four 
of the 58 rivet holes (69, 71, 97, and 98) 
contained no evidence of fatigue crack-
ing. The fracture intersected two tear 
straps at BS 685 and BS 706. The face of 
the fracture for the tear straps contained 
no evidence of fatigue cracking.

Examination of the rivets in the frac-
ture area revealed that 10 of the 58 
lower-row rivets were oversized, while 
the upper-row rivets were standard 
sized. Numerous bucked tails on the 
lower-row rivets exhibited a finish that 
was different than rivets elsewhere on 
the panel, ranging anywhere from ex-
posed bare aluminum to partially cov-
ered with primer to fully covered with 
primer coating. Additionally, many 
rivets in the lap joint were under driv-
en, and areas around the driven heads 
exhibited curled metal consistent with 
metal burrs. Microscopic examination 
of the disassembled rivets revealed the 

Above: Diagram of a Boeing 737 lap joint in the fracture area (not to scale)
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diameter of the shank portion in the area adjacent to the bucked 
tail portion for a majority of the rivets was larger (expanded) 
compared to the diameter of the shank. The expanded diam-
eter portion in the shank coincided with the thickness and 
larger hole in the lower skin.

Probable Cause

The National Transportation Safety Board determines that 
the probable cause of this accident was the improper instal-
lation of the fuselage crown skin panel at the S-4L lap joint 
during the manufacturing process, which resulted in multiple 

Above: Drawing of the lap joint in the area of fracture. The blue line represents the fracture

Above: Rivet hole 85L when viewed from inner face of the skin panel and side view of corresponding rivet that was removed

site damage fatigue cracking and eventual failure of the low-
er skin panel. In terms of human damages, Flight attendant 
A attempted to make either an interphone call or a P/A an-
nouncement to passengers before obtaining oxygen, leading 
to his loss of consciousness and fractured nose. His decision to 
make the call or P/A announcement before obtaining oxygen 
was inconsistent with Southwest Airlines training materials, 
which clearly indicated that flight attendants should first ob-
tain oxygen and secure themselves in the event of decompres-
sion. In a post-accident interview, the flight attendant stated 
that he thought he “could get a lot more done” before getting 
his oxygen mask on.  n
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AMU Chronicles
BY SAM LONGO,  AME  A&P

Air Stair Millionaires

Boeing’s B727 “Whisperjet” was a watershed aircraft, in-
troduced after its tried and true B707. With strong sales, 
over 1,800 were manufactured between 1963 and 1984. 

The company incorporated many innovative concepts into its 
winning design. With three Pratt and Whitney JT8D’s adorning 
its tail and its APU nestled neatly between the main gear wheel 
wells, the trailing end of the fuselage allowed room for the first 
retractable aft “air stair”. The airline operators loved the design, 
allowing passengers to board without the aid of additional air-
port equipment, especially handy at smaller airports. In fact, 
during the early 1970s a number of very entrepreneurial, gutsy 
passengers made the 727 their unequivocal aircraft of choice!

On November 24, 1971, in Portland Oregon, one such 
passenger, Dan Cooper was the last person to purchase a tick-
et on Flight 305 bound for Seattle, Washington. Before he paid 
his $20 for the one-way ticket he asked the agent to confirm 
that the Northwest Orient flight was flying a Boeing 727. With 
no other luggage he grabbed his briefcase and climbed aboard. 
It was a light load with 36 passengers and six crewmembers, 
so he settled himself into one of the aft seats closest to the rear 
door.

Once airborne he passed the flight attendant a note in-
dicating that he had a bomb in his briefcase and was hijack-
ing the aircraft. He demanded $200,000; two parachutes and 
a refueling truck ready to meet them in Seattle. In exchange 
he would release all passengers. The aircraft circled for a few 
hours while the FBI and Northwest Orient scrambled to meet 
his requests. The plane landed, the money and parachutes 
were supplied and the passengers released. After refueling, he 
kept one flight attendant and three flight crew members on 
board. The plane then departed south, destination Mexico.

 Using the inflight interphone, he gave the pilots specific 
flight instructions: 15 degrees of flap, with gear down, main-
taining 10,000 feet, without pressurizing the cabin. This made 
for a very slow airspeed (approximately120 mph) and high 
rate of fuel burn. After a quick lesson from the flight attendant 
on how to operate the aft air stair, he sent her forward to the 
cockpit. At around 8 p.m., somewhere over the wilds of Wash-
ington state the flight crew saw the aft air stair “open light” il-
luminate. With the money tied around his waist ($1.16 million 
in 2014 dollars) he jumped into the cold (-57C) stormy night 
sky and vanished forever. The legend of D.B. Cooper had be-
gun, and with it the floodgates of 727 “skyjacking” was opened 
wide.

The following April, Richard McCoy Jr. a former US Army 
Green Beret, successfully sky-jacked a United 727 and bailed 
out over Utah with $500,000 in ransom money. He was arrest-
ed two days later after landing safely. With the new air piracy 
laws freshly minted he just missed the death penalty and got 
45 years in prison. After escaping from prison three years later 
he was killed in a gun battle with authorities.

In all, a total of 15 “copycat” hijackings similar to Coo-
per’s were attempted with varying degrees of success in 1972 
alone. All were killed or captured except for Cooper. The other 
16 hijackings in that year were almost all diversions to Cuba. 

The Cooper incident and others like it that year marked 
the beginning of baggage and carry on checks, thus ending 
the carefree aircraft boarding some of us may still remember. 
In 1973 the FAA made searching bags and passengers manda-
tory. In addition, the FAA required all Boeing 727s to be retro-
fitted with a weather vane type device that would not allow the 
door to open in flight, subsequently named the “Cooper vane”.

As for the legend of D.B. Cooper, despite an exhaustive 
investigation his remains the only unsolved sky piracy case 
in aviation history. Only two pieces of concrete evidence 
were ever found in the large potential drop zone. In 1978 a 
hunter found a placard containing instructions for lowering 
the aft air stairs of a 727 near Castle Rock, Washington. Then 
in February of 1980 an eight-year-old boy, Brian Ingram, un-
covered three packets of partially decomposed money in the 
sand banks of the Columbia River, 14 km downstream of Van-
couver, Washington. These packets of $20 bills had the serial 
numbers verifying them as Cooper’s ransom money, totaling 
$5,800.

Even young Brian never quite became a millionaire. In 
1986 after lengthy negotiations the recovered bills were divid-
ed between Ingram and Northwest Orient’s insurer. In 2008 
Ingram sold 15 of his bills at auction for $37,000. The North-
west Orient 727 “N467US” changed hands a few times and 
was unceremoniously scrapped in 1996 for parts in a Mem-
phis boneyard.

As for Mr. Cooper, his fate remains a mystery. Did he 
perish that dark, stormy night in 1971 or is there a very old 
man in a rocking chair somewhere reading this column, qui-
etly praising the qualities of Boeing’s 727 with a wry, wrinkled 
smile on his wind weathered face?

For more published writing by Sam Longo, please visit www.
samlongo.com   n
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How a lone hijacker became a legend, and a game-changer for boarding protocols.
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