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t’s common knowledge that any foreign object in, on or

around an aircraft can have tragic results. Yet Duncan

Aviation’s Airframe Technicians

have discovered many of these objects

during recent inspections across all

makes and models of aircraft. Everything

from small bits of trash to misplaced

pieces of on-board equipment have been

found trapped under floorboards and

lying on top of wire bundles.

The definitions of FOD can be as varied as the objects that

can cause it: Foreign Object Damage, Foreign Object Debris,

etc. One thing all aviation experts agree on is that if FOD is in

your aircraft or if it affects the external areas of your aircraft

it can lead to an extremely serious situation. FOD comes in

many forms–typically debris from other aircraft. It can be

nothing more than a small rivet or any

other type of object on the ramp or

runway.

Tire punctures are common with

runway FOD. Hopefully this type of

debris is caught during pre-flight

inspections and the result is only an

inexpensive tire replacement and not a

blowout during takeoff.

Consider the case of runway FOD affecting a French

Concorde flight several years ago. The aircraft was brought

down by a piece of titanium that came from a thrust reverser

That screwdriver that mysteriously went missing from the toolbox, a scrap of
wire or a pack of Lifesavers might not look threatening. But as any A&P
Technician will tell you, anything that’s somewhere it doesn’t belong sets the
stage for a potentially dangerous situation. Such objects are known as FOD,
and Duncan Aviation’s technicians are finding more of them more frequently.

Vigilance to the task
at hand can eliminate
many forms of FOD.
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the designed amount of deflection, the

pilot’s only option is to reduce power on

the good engine to match what rudder

is available and PRAY that is enough.

Depending on the type of FOD, a loss

of any system aboard an airplane is

possible. This can lead to a life-threat-

ening scenario during takeoff, flight and

landing. Normally these types of FOD

issues don’t arise because of the profes-

sional training and maintenance ethics

of A&Ps. Vigilance to the task at hand

can eliminate many forms of FOD.

When it comes to FOD, carelessness

should never be tolerated and strict

procedures must be followed. Duncan

Aviation is extremely serious about

FOD and has an inspection system in

place that is strictly adhered to in order

to ensure that all foreign objects,

regardless of area of origination, are

secured prior to panel / floor close up. At

Duncan Aviation a task on or around an

aircraft is not completed until FOD is

eliminated. Make sure to review the

FOD procedures at any maintenance

facility you might

choose and make sure

they take FOD as

seriously as they

should. *

Engine FOD Potentially Catastrophic
Engine FOD can be the most dangerous of all FOD. Any

material that rips through any engine can cause a catastrophic

failure. Engine FOD is both internal and external. Internal FOD

can be mitigated through the use of strict procedures. (Check to

see the procedures your service provider uses.) External FOD

requires proper planning and observation to eliminate.

Internal FOD may include any tool, part or anything a techni-

cian may use while servicing an engine. Rivets are common FOD

elements for engines. Years ago, a chief pilot decided to test his

flight crew’s FOD procedures by placing his hat inside an engine

intake. Before he could warn them of his plan, they tested the

engine. Several thousand dollars of damage resulted.

External FOD is much more dangerous if the aircraft is in

flight. External FOD may include airborne debris such as a sand

storm or volcanic ash from an eruption or even hail or ice

ingestion. Be aware of FAA NOTAMs in the area of your flight

plan. Also be careful when taxiing behind large aircraft as their

jet blast and general size can kick up quite a bit of debris.
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The damage to the Tfe731 engine above was caused by a bird
strike. Duncan aviation’s technicians found damage to the fan
blades, nose cowl leading edge, fan stator, and compressor
impeller... just to name a few.Depending on the strike,one bird can
cause more than half-a-million dollars in damages.
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of a DC-10 which had taken off ahead of

the Concorde. This caused a tire on the

Concorde to shred and puncture a fuel

tank upon takeoff, leading to a

catastrophic failure.

External FOD can

come from any object

flying or floating in

the air, such as “bird

strikes.” Bird strikes

are common around

bird fly-way areas

along rivers or lakes.

A B-1 bomber once

flew into a flock of

geese moments after

it lifted from the

ground. Many geese struck the leading

edge of the wings. Unfortunately, the

primary, secondary and backup

hydraulic system lines were all

positioned within inches of each other in

that section of the wing. The bird strikes

dented the aircraft skin, which in turn

dented the hydraulic lines and caused a

loss of pressure in all three systems. The

aircraft became

uncontrollable and

crashed. Other

external examples of

FOD can be blowing

sand, dust or volcanic

ash and wildlife on or

near runways.

Internal FOD can

result from work

crews leaving an

object trapped behind

a panel or floorboard

somewhere on the aircraft. It can even

be a part of the airplane that was moved

and not returned to its proper place.

During inspections, Duncan Aviation

technicians have discovered items

ranging from tie-raps, avionic control

buttons, pencils and even an auxiliary

gear handle that was lying on top of the

flight control pulleys under the co-pilot

floor. Any FOD trapped under floor-

boards can be a potential hazard to the

safe operation of an aircraft. Sharp

objects found lying on wire bundles,

hydraulic lines, pitot / static lines, etc.,

are especially dangerous and can have a

chafing potential which can again lead

to a catastrophic failure.

Consider this fictional nightmare

scenario: After a maintenance event,

an auxiliary gear handle is left under

the pilot’s floor lying on top of the flight

control pulleys. The crew has done a

thorough preflight, but does not have

X-ray vision and has no idea what’s

below them. They start down the

runway for the flight home and just as

the PNF (pilot not flying) calls V1 (the

decision speed to abort the takeoff or

fly) one engine quits, so the PF (pilot

flying) immediately adds rudder for

directional control. The auxiliary gear

handle slips from its resting place due

to the abnormal side loads and wedges

into the rudder cables. The rudder is

designed to travel a set number of

degrees to give a pilot the required

directional control at the speed above

V1. Since the handle is now restricting

Duncan aviation’s technicians found
this red auxiliary Gear Handle
(which belongs to the aircraft) sitting
on top of the flight control pulleys.
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The Astra flight deck is Back in Black and features the

latest Rockwell Collins Pro Line 21 IDS flight display

system with XM weather and Jeppessen charts on the

panel. This sleek panel design gives the look and feel of a new

aircraft. It includes the most recent version 5 software adding

new features such as space saving Engine Indication on the

MFD and an ADI that extends “wall to wall.” The Pro Line 21

IDS integrates with existing sensors, radios, flight manage-

ment systems and autopilots, adding safety and value to the

aircraft. Corbin McNeill’s (owner/operator) Astra e has been

upgraded with new Collins TCAS, AHARS and RTUs currently

found on the SPX and G100 airframes. His aircraft also has

been upgraded with a new Iridium telephone. Corbin selected

Aircell Axxess for its two-channel satcom capabilities and its

growth path to Wi-Fi broadband data connectivity next year.

This completes the second Astra e by Duncan Aviation.

Currently, Corbin is enjoying his newly refurbished Astra e in

comfort and style with added safety for his crew and passengers.

“My experience with Duncan Aviation (and it is my first experi-

ence) has been quite excellent. They brokered the purchase of the

Astra, conducted the pre-buy inspection and in addition to the

extensive modifications, have done routine maintenance on the

aircraft. Because of their extensive experience and detailed

knowledge of the Astra I intend to make Duncan Aviation my

principle maintenance provider. Also, Duncan Aviation brokered

the sale of my Cessna Citation CJ2, so I really had a total package

deal that made my involvement much simpler.”

When contemplating an upgrade for your Astra consider the

emerging e program here at Duncan Aviation. “With the

sustained high prices for new aircraft, refitting an Astra to an

Astra e is a sensible alternative that can provide long-range,

comfortable transportation integrated with the most modern

avionics that greatly enhance situational awareness and

safety. It is particularly appealing to an owner/operator who

sees first-hand the advantages of these modern avionics,” said

Corbin. The added benefits of greater aircraft value and

extended warranties to the purchaser on value added

packages make the program a uniquely feasible option. The

experience, skills and knowledge of our Astra team is

unmatched and worthy of your trust for maintenance and

refurbishment needs.

For more information on the e program or other cockpit

needs, please contact Andy Biller or Steve Elofson at

800.228.4277 or Dennis DeCook at 800.525.2376. *

THe FIRST CHALLeNgeRe

PART 3 OF A 3-PART SeRIeS

Duncan Aviation released the first Challenger e during the summer of 2007. The 601 was retrofitted with the Universal EFI-890. In addition to this

Glass Box cockpit enhancement, the Challenger was refurbished with a complete new interior featuring the latest textures and materials uniquely

conceptualized by a Duncan Aviation designer. To view the pictures and read more about the transformation, visit www.DuncanAviation.aero.
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refurbished previously. Paint and interior refurbishment will

add downtime, but one downtime is better than two or three

separate events. Some things that can be accomplished in the

three-week downtime are avionics items such as phone system

and cabin entertainment upgrades. With proper planning,

some minor interior items can also be addressed such as

carpet replacement and minor repairs.

Perhaps the best use of the time is to find a home for your

aircraft that can perform the inspection quickly and at the

same time take care of all of your other requests, all under one

roof. The downtime will be shorter and time will be saved by

not having to coordinate work with

multiple service providers.

Most of all, you want to feel confident

in your choice—confident that your new

service home is a place where you feel

welcome and where the people working on

your aircraft are knowledgeable and happy.

Once you find such a place, you may never

look around again. *

Kevin
Teitsma makes
repairs to a
composite
floorboard.

John Kauppila installs a rudder
torque tube.

repairs the skin of
a wing trailing

edge.

Roger Mathewson

With the aging of the GV fleet, operators are looking

around for alternatives to factory service. Some

turn inward—a few large flight departments are

comfortable with performing some inspections themselves.

Others are seeking a new service home for the care of their

valuable asset.

One of the largest inspections looming for many GV opera-

tors is the 96-month inspection. This 580-man-hour event

opens up areas of the aircraft that have not been seen during

earlier inspections, including wing internal inspections and

under-floorboard inspections. Most of the interior comes out

for the job and just handling the removal and reinstallation of

the large interior can take a great deal of time without an

experienced team.

Gulfstream operators know that time is one of the most

valuable assets in a flight department, and having your

aircraft down for two months to perform this complex inspec-

tion is not a good use of time. An experienced service center

can perform this inspection in three weeks.

But three weeks is still a chunk of time out of the life of your

aircraft. How do you make the most of it? At eight years old,

the aircraft is overdue for paint and interior if it has not been

Andrew Hall inspects flight
control cables.

David Gurtowsky

Scott
Hunt performs
a wing internal
inspection.

inspects the
top of the
horizontal
stabilizer.
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A full interior refurbishment

including headliner, cabin windowline,

lower sidewalls, curtains, seats and

installation of a new custom carpet.

Full veneer of all of the cabinetry in

Birdseye Maple with a high gloss finish.

New and redesigned cabinetry

including a Jepp cabinet modification,

two new tables and a new magazine

rack.

New plating with a polished gold

finish.

New lavatory

sink fabrication

and installation.

This alone was a

major upgrade:

new plumbing, a

drain and a heated

water tank had to

be added. The new

sink and cabinet were fabricated and a

one-of-a-kind faucet was designed. All

of it was created and installed on-site

by Duncan Aviation experts.

A second Universal FMS was

installed in the cockpit. In the cabin,

many entertainment upgrades were

completed including ALTO speakers,

Rosenview LX moving map, Rosen

bulkhead monitor, entertainment

switching and Rosen monitor bases at

six seat positions with two monitors

installed.

Full exterior refurbishment.

ALTO bills itself as “audio designed with your aircraft in mind.” And customer experi-

ence proves that. Expectations of entertainment system sound quality in an aircraft

in flight are not high. But ALTO has set a new benchmark. Their custom-engineered

audio systems are designed to deliver sound that will give passengers a whole new

aircraft entertainment experience. ALTO’s unique methods – cabin acoustic mapping,

premium equipment and incorporating the unique needs of each listener – result in

an aircraft audio experience rivaling some of the best home entertainment systems.

M any factors determine the life of an aircraft interior—passenger loads, flight hours and its use. In general,

however, seven years is more than the typical interval between refurbishments for a corporate aircraft. In only

four to five years of average corporate usage levels, the wear and tear that has taken place inside the aircraft

begins to show. The seats are worn around the edges, the carpet has a traffic pattern and the color scheme and seat design may

be dated. Aside from the visible deterioration of the materials, some of the interior mechanisms will show signs of age. Moving

parts wear out—latches, slides, window shade mechanisms, seat mechanisms and tambour doors all have a life limit. By the

seven–year mark, most owners are overdue and itching to take care of the cosmetic and mechanical annoyances.

On paper, this Citation Excel looks almost as good as new. It is only seven years old and meticulously cared for throughout its

short life. But the owner had the Seven-Year Itch: it was time to give the interior and exterior a full refurbishment while at the

same time adding some luxury upgrades to a very basic interior.

If five years or more have come and gone since you last updated your aircraft’s interior and you are evaluating the value of a

refurbishment, consider this: your aircraft should be a reflection of its use, its passengers and its value. What does your aircraft

say about you? *

“I want to thank the entire Duncan Aviation team for their efforts to make our aircraft the nicest Excel operating today. I had the opportunity to show the aircraft to

our CEO and he was quite overwhelmed with the change. It is truly a beautiful job that we are very proud of, and you should be as well. Please let all that worked on

the aircraft know how happy we are with the quality of work and, of course, the on time delivery.” Mark S. Chaney, Director of Aviation
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Norwegian Air Force (3-Falcon 20s)

• A- through C-Checks completed in-house

• Complete paint

• Major Avionics upgrades: MODE-S transponders,

TCAS, UNS Dual Flight Management System, ELT

installations and RSVM

• Major technical data support project (15 months)

o Re-write of technical manuals to comply with

Norwegian operating manual requirements

o Validation of all electrical systems requiring

mapping of all circuit breaker routings and updating

electrical drawings to ATA formats

Egyptian Air Force (3-Falcon 20s)

• Major Avionics upgrades: UNS, TCAS, EGPWS,

SATCOM, ELT, radios

• Worldwide AOG support: TFE731 engines shipped

same day with Duncan Aviation technicians making

the repairs in Cairo, Egypt

• All “depot” (heavy maintenance) work completed at

Duncan Aviation headquarters in Lincoln according to

OEM standards since 2000; under contract through 2013

Venezuelan Air Force (Falcon 50)

• C-Check with extensive corrosion

South African Air Force (2-Falcon 50s)

Presidential Support

• Pro Line 21 installation

• Full interior refurbishment

• Complete paint

Pro Line 21 Installation Duncan Design Collection Falcon 50 Shell Kit

If there is one thing an international customer wants,

it’s efficiency. International customers in particular prefer

to have everything handled at the facility they choose,

not sent out to dozens of shops. They want options for their

workscope and the best technical people in the industry

handling their aircraft. International governments want a U.S.

partner they can rely on; one that understands their partic-

ular needs. Maybe that’s why Duncan Aviation’s international

business has more than quadrupled over the last several

years. We meet the needs of our international friends.

There are many aircraft that operate outside the U.S.

They are highly prized tools of governments as well as

business. They transport dignitaries, perform military

operations and fly government officials all over the world.

Because Duncan Aviation had the insight years ago to

organize an international marketing division and install a

dedicated Government Programs department that works with

governments worldwide, the company has the ability to work

effectively in the international arena. Duncan Aviation has

worked with the governments of Egypt, Norway, South Africa,

Venezuela and others to help maintain their Falcon aircraft.

These governments and many businesses have used Duncan

Aviation’s top-rated services in airframe maintenance and

inspections, engines, interiors, paint, avionics installations

(Glass Box) and Parts, Components and Services (PCS).

Because Duncan Aviation does business in more than 90

different countries, we have the experience it takes to work with

our many international customers. Confidence is a word that

means a lot to an international customer. Operators throughout

the world have confidence in Duncan Aviation because our

international marketing expertise understands the intricate

diversity of cultures around the planet. So whether your title

includes being the King and Queen of Norway, a government

official of the Arab Republic of Egypt or the Chief Pilot of

ConAgra, Duncan Aviation is at your service! *






