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Industry

“Simply put, a DER 

approves data. It seems 

simple, but a lot of people 

get that point confused.”

Robert Belgau, 
owner of DER Services Inc.

The ABCs  of 

Working 
with DERsDER

ABC
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S t o r y  B y  D a l e  S m i t h

Robert Belgau, 
owner of DER Services Inc.

According to the Federal Aviation 
Administration, a designated engineering 
representative is, “an individual appointed 

in accordance with 14 CFR §183.29 who holds 
an engineering degree or equivalent, possesses 
technical knowledge and experience, and meets 
the qualification requirements of Order 8100.8.”

In English now: What does a DER do?
“Simply put, a DER approves data. It seems 

simple, but a lot of people get that point confused,” 
said Robert Belgau, owner of DER Services Inc. 
“They think we can approve the installation on 
the airplane, but actually the only thing we can 
approve is the alteration or repair data within our 
particular disciplines. In my discipline, which is 
structures, I can approve structural modifications 
and repair drawings for an aircraft.

“The usual workflow is, an avionics shop will 
call me because they are putting in some sort of 
system — say a Garmin GPS or XM satellite radio 

— and they need to puncture through the pressure 
vessel to put this antenna on,” he said. “What they 
are looking for is the structural approval to mount 
this antenna or to put the pass-throughs in the pres-
sure bulkhead or out of the aircraft.”

Belgau said an avionics shop or an engineer-
ing company would generate a set of drawings, 
which he, as an engineering DER, would approve 
through an 8110-3, “Finding of Compliance.”

“Now, they have approved data, and they can 
take that to the floor and give it to their technician 
and he can perform the work per this approved 
data. Then, the appropriate airworthiness inspec-
tor can come and approve the work,” Belgau said. 
“That’s how all the DER stuff comes together.”

Bill Shields, managing member of 3S 
Certification, said there are two actions from an 
engineering perspective that happen when doing 

 Continued on following page  
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a modification to an airplane: the 
“showing of compliance” and the 
“finding of compliance.”

According to the FAA, showing 
compliance is the responsibility of 
the applicant/avionics shop, and it is 
where a DER can be of great help. For 
example, if you are adding a piece of 
electronics into an existing avionics 
suite, as the “applicant,” you have to 
show the new unit will not negatively 
impact an airplane’s electrical system. 

“The applicant’s engineering effort 
would be to write an analysis show-
ing that conclusion,” Shields said. 
“This analysis is written to prove it is 
acceptable — that is, the showing of 
compliance to a particular rule.

“The finding of compliance hap-
pens either by the FAA — a field 
inspector who will sign a 337 form 
— or a DER can sign an 8110-3. Any 
of those are considered as the finding 
of compliance,” he said. “The show-
ing of compliance is the responsibility 
of the applicant, and the finding of 
compliance is the responsibility of 
the FAA or its designee — the DER. 
Most people don’t fully understand 
that language.”

Another thing many shops new to 
the installation and program game 
are not familiar with is that there are 
different DERs for different types of 
projects.

“A mechanical systems guy can 
only do mechanical stuff, and an 
electrical DER can only do electrical 
stuff,” Belgau said. “There are a lot of 
different disciplines today. The shop 
needs to find the ones that fill their 
particular needs.”

If you’re really not familiar with all 
the different DER areas of expertise 
or don’t really know which one you 
might need, a great first step is to 
contact a management DER and ask 

them to help you put a plan together.
“My specialty is electrical systems, 

but I’m also a management DER,” 
Shields said. “The FAA has delegated 
specific program management func-
tions to me at the project level.”

FAA Spoken Here
“Our real deal is certification,” 

Belgau said. “How do you take this 
system and get it certified on the 
airplane? If this is new territory for 
an avionics shop, I would say — and 
they’re probably going to freak out 
to hear it — but the best first step for 
them is to talk to their local FSDO 
representative. They should be able to 
take a look at what the shop is doing 
and be able to say they need to get a 
DER for whatever it is.”

Shields said it can be very confus-
ing to figure all of this out today.

“Everyone overuses the term ‘field 
approvals;’ they use it for everything. 
It can be fairly complicated know-
ing which approvals you need and 
the best way to get them” he said. 
According to Shields, the only indi-
cation of a field approval is an FAA 
inspector’s signature in Block 3 of the 
337 form.

“However, most of the day-to-day 
avionics modifications completed 
today can be done using a DER’s 
approved data. That alleviates the 
need for an FAA signature in Block 
3,” Shields said.

“Unless (the shop has) some 
experience in getting DER approv-
als, especially if the project is large 
enough to require an STC, they need 
someone who speaks the language,” 
he said. “If you don’t, the process 
can take forever. You need to know 
what to submit and when, and what 
the FAA is going to require. If you’re 
doing it without some experienced 
help, it’s like putting one of those 
big corner desks together without the 
instructions.”

ABCs of Working with DERs
Continued from page 59

328 DESIGN GMBH
Airport Oberpfaffenhofen
Wessling, 82230 Germany
49-81538811-2020
www.328design.de

3S CERTIFICATION LLC
831 E. Beaufort St.
Nixa, Mo. 65714
417-725-4326
www.3scert.com

A.S.I.G. LLC
10 Collins Industrial Place, Suite 3B
North Little Rock, Ark. 72113-6791
866-890-2744
www.asigllc.com

ACS-NAI
25 Dunlop Ave.
Winnipeg, Manitoba, MB R2V 2X2 Canada
204-783-5402
www.acs-nai.com 

ADAPTIVE AEROSPACE CORP.
20304 Valley Blvd., Suite H
Tehachapi, Calif. 93561
661-822-2851

AERO TWIN INC.
2403 Merrill Field Drive
Anchorage, Alaska 99501
907-274-6166
www.aerotwin.com

AEROMECH INC.
1616 Hewitt Ave., Suite 312
Everett, Wash. 98201
425-252-3226
www.aeromechinc.com

AERONAUTICAL ENGINEERS AUSTRALIA
PO Box 46
Georges Hall, NSW, 2198 Australia 
61-8-9414-7011
www.aeroengaus.com.au

AIRCRAFT ENGINEERING & INSTALLATION  
     SERVICES INC.

101 W. Landstreet Road
Orlando, Fla. 32824
407-438-4436
www.aeisinc.com

AVIONICS DESIGN SERVICES LTD.
230 Aberdeen Blvd., Units 1-2
Midland, Ontario, L4R 5N4 Canada
705-527-6095
www.avionicsdesign.ca

AVIONICS INTEGRATION &  
     ENGINEERING CORP. AG

Habich-Dietschy – Str. 13
Rheinfelden, CH-4310 Switzerland
41-61-7178300

BAYSYS TECHNOLOGIES
24233 Lankford Highway
Accomac, Va. 23301
757-787-7668
www.baysys.org
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Designated Engineering Representatives
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List continued on page 62



avionics news  •  june  2010        61

877 840-1985 • European Offi ce: +44 1582-650263ISO 9001 / AS 9100 AVN-0610

AEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIESAEROSPACE CABLES - CONNECTORS - CABLE ASSEMBLIES
MILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIALMILITARY - CORPORATE - COMMERCIAL

PROVEN SOLUTIONS PARTNER
COCKPIT AVIONICS - NAVIGATION SYSTEMS

WWW.PICWIRE.COM/AVN

CABLES DESIGNED FOR EASIER INSTALLATION
TERMINATION – ROUTING – RECONFIGURATION

QUALITY
SERVICE

TECHNOLOGY

L8620TX TRIAXIAL

T12243 ASCB-C/D DATA BUS

F20424 FIBRE CHANNEL

CABLES APPROVED FOR:

• GARMIN G1000 • HONEYWELL PRIMUS EPIC
• HONEYWELL APEX • OTHER COCKPIT AVIONICS SYSTEMS

Shields said there is an FAA website 
that offers good guidance about what 
projects require what type of approvals. 
Visit http://fsims.faa.gov/PICResults.
aspx?mode=EBookContents, then click 
“Volume 4, Chapter 9, Section 1, Figure 
4–68, Major Alterations Job Aid.”

“The chart lists typical modifica-
tions and what the approval method 
is,” Shields said. “If it says, ‘STC,’ 
then you need an STC. If it says ‘ENG’ 
(engineering) or ‘EVL’ (evaluation), 
it doesn’t necessarily mean you don’t 
need an STC; it just means you need 
to evaluate the project and figure it 
out. That’s where a management DER 
would come in — to help you sort out 
and plan your project.

“It covers Part 23, Part 25 aircraft and 
rotorcraft,” he said. “It’s an excellent 

source of information. It grew out of 
the documents the FAA inspector was 
supposed to use if a shop called him for 
guidance on a modification project.”
 
Choosing Your DER

It’s pretty clear in today’s world, if 
you want to be able to do any aircraft 
installations or alterations, especially on 
Part 25 aircraft, you need to have a good 
stable of DERs to call.

So, how do you choose the right 
DERs for your projects?

“The first thing I’d recommend is 
to call around to other shops and see 
who they are using,” said Brian Wilson, 
director of avionics sales for Banyan Air 
Service. “Ask for referrals. Once you 
get a few, set up a face-to-face meeting 
— it’s like a short job interview. The 

DER is going to perform some very 
important work for you.

“You are trusting this DER to work 
with you and bring you approved data in 
a timely fashion. You need to know the 
DER will be responsive to your needs. 
That’s critical today,” he said. “Ask him 
if they do a lot of remote trips. DERs 
work on projects all over the world; 
they can be gone for a month at a time. 
If the airplane is ready to leave and he’s 
over in China on a project, you’re not 
going to have a very happy customer. 
Remember, the customer signed the 
contract with you and he doesn’t care 
about other issues you may have. If the 
airplane is not ready on time, it’s your 
problem.”

 Continued on following page  
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Wilson said one thing to get 
cleared up right away is the DER’s 
pricing structure. Remember, DERs 
are not FAA employees. They are 
independent contractors and, as such, 
are free to charge whatever they feel 
is fair for their services. In today’s 
economy, prices can vary signifi-
cantly, which means you might end 
up working with a DER on the other 
side of the country.

“At times, we use a structural DER 
who is located in California,” said 
Wilson, who is in Fort Lauderdale, 
Fla. “Now, with the detail provided 
by digital pictures and the other tech-
nologies available, they don’t have 
to be standing there looking at the 
airplane for everything.

“We use this particular DER 
because, quite frankly, it came down 
to responsiveness and pricing,” he 
said. “These guys don’t do anything 
for free. We shopped around and 
found this DER had very reasonable 
pricing for his work and he’s been 
very responsive.”

The bottom line is, working with 
a DER is just like working with 
any other contractor — make your 
choice wisely and it will bring you 
great benefits in the long run.

The Care and Feeding of DERs
Speaking of working with a DER, 

there are some key points to remem-
ber to make the relationship and 
subsequent projects work out better 
for everyone.

“Shops don’t understand that 
their very best bet is to develop a 
great working relationship with their 
FSDO representative,” Belgau said. 

“They can get a lot of guidance 
out of those guys, and it can save 
a shop a lot of time and effort. The 
FSDO guys know which DERs to 

call in when you need them,” he 
said.

Belgau said to get your DER 
involved before you quote a first-
time job to a customer. “Aviation 
safety should be everybody’s top 
priority, and sometimes, it can get 
pretty expensive showing compli-
ance to the applicable regulations.”

According to Belgau, the cur-
rent requirements for the installa-
tion of a simple antenna weighing 
less than four pounds on a Part 25 
airplane includes damage tolerance 
and fatigue (14 CFR, 25.571), pres-
surization compartment loads (14 
CFR, 25.365), vibration (14 CFR, 
25.251), aeroelastic stability (14 
CFR, 25.629), noise (14 CFR 36) 
and performance (14 CFR, Part 25, 
Subpart B).

“DERs from several technical dis-
ciplines may be needed to make all 
the necessary compliance findings 
for the required items,” Belgau said. 
“I highly recommend contacting 
everyone involved for a solid quote 
prior to giving the job quote to your 
customer.”

Shields said his best piece of 
advice for shops is to communicate 
clear and communicate often.

“I’m a firm believer that the engi-
neer and the DER never really know 
the absolute best way to do any par-
ticular project at the aircraft level. 
Every situation is different,” he said. 
“The best way is to do very detailed 
drawings and give the shop’s lead 
technician time to review and change 
them if necessary.

“There are some really, really 
smart guys who put on a uniform 
every morning and work on the air-
plane. It’s imperative to get the input 
from the shop’s lead technician or 
engineer early on in the process. 
Reworks can be very expensive and, 
most often, can be avoided with 
communication.”

CDP LLC
630 Lone Oak Lane
Verona, Wis. 53593
262-490-6001
www.cdp-llc.com

DAVIDSON ENGINEERING RESOURCES INC.
966 N. Via Terrado
Tucson, Ariz. 85710-8804
520-977-9824
www.davidson-der.com

ENVOY AEROSPACE LLC
14379 Stablestone Court
Chesterfield, Mo. 63017
314-275-2369
www.envoyaerospace.com

GEORGIAN AEROSPACE GROUP INC.
750 N. Beechcraft Ave.
Chesterfield, Mo. 63005
636-532-0866
www.georgianaerospace.com

MAVERICK AEROSPACE LLC
5050 Warbird Drive
Denton, Texas 76207
903-436-8903
www.maverick.aero

PEREGRINE AVIONICS
13000 E. Control Tower Road, Box K-4
Englewood, Colo. 80112
303-521-3838

STRONG AERO ENGINEERING
9640 Paso Robles Ave.
Northridge, Calif. 91325
818-885-0240
www.strongaero.com

TENENCIA AEROSPACE DESIGN
Dakota House, Coventry Airport
Coventry, CV8 3AZ United Kingdom
44-2476-882695
www.tenencia.co.uk

TOTAL AIRCRAFT SERVICES
16300 Lindbergh St.
Van Nuys, Calif. 91406
818-781-9650
www.tasaircraft.com

WRIGHT DER SERVICES
748 James Drive
Richardson, Texas75080
972-231-9937/817-233-6139
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Shields said a typical and easy-to-
avoid situation is one in which the 
design engineer calls for a particular 
splice, pin or terminal junction that 
the shop doesn’t have the correct 
crimping tool to complete. But they 
do have another tool and are very 
familiar with another process that 
would be acceptable.

If the engineer knows about this 
upfront, he can do the drawings to 
reflect this requirement, and it will 
ultimately save a lot of time and 
money for the shop.

Another thing to have early on is 
all the approved data, including the 
structural repair manual for the air-
craft on which the team will be work-
ing — and it’s often harder to get than 
you might think.

“Say we’re going to install an 
antenna on a Lear 60 — we’re going 
to need the SRM. We need to identify 
this piece of metal that we’re going to 
be drilling a hole into,” Belgau said. 
“We need the aircraft data to deter-
mine the thickness of the skin. What 
is it made of? We need the antenna 
data to calculate the aerodynamic 
loads.

“Believe it or not, getting that 
information is challenging in its own 
right,” he said.

“It used to be easy to get from the 
OEMs, but now it’s all ‘proprietary 
information’ and nearly impossible to 
get these days. That can cause great 
headaches.”

Beforing starting any project, make 
sure you have all your ducks in a row: 
SRMs, wiring diagrams, electrical 
load analysis, etc.

“The key point for any shop to 
remember is to put your plan together 
early,” Shields said.

“Figure out what rules and guid-
ance you are going to use, what your 
process is going to be and whom you 
will be working with. After that, it’s 
pretty easy.” q


